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The LISP Version of the Meta Compiler

ABSTRACT

This paper describes a meta-compiler program which
processes a BNF-like language and produces a LISP II

intermediate language program. The program produced
is a syntax translator.

The version of the compiler described here exists as

e LISP 1.5 program and operates on Q-32 LISP 1.5. It
will produce itself as a LISP II intermediate language
program. .

The work reported herein is based upon the accomplishments
of Val Schorre and Lee Schmidt, of the Los Angeles Chapter
of ACM, SIGPLAN Working Group I. ‘
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1. INTRODUCTION

The LISP II programming language 1s to be processed into LISP II intermedlate
language by a syntax-directed compiler. This compiler is to be produced by
using a8 meta’compiler. This document describes the Meta Compiler. The tech-
nique is based on the work done by Working Group I of the Los Angeles Chapter
of ACMO

The Meta Compiler is a model of a machine with an input tape and a push down
accumulator; the accumulator is referred to as the star stack and is symbolized
by *. The compiler also has a true/ false indicator cell called SIGNAL. The
Meta Compiler translates a program written in its input language, which re-
sembles BNF with extensions, into a tree structure. This tree structure is a
LISP II intermediaste language program. The program so translated is usually
referred to as 8 compller. The Meta Compiler used here 1is itself a Q-32

LISP 1.5 program.

A meta-language program is organized into a ‘body of rules. Each rule corresponds
~ to a syntax equation of BNF. A Rosetta paper follows: '

BNF META Meaning
(something) SOMETHING Meta-linguistic variebles
A Al Terminal character or string
| / Alternation
{ () Meta-linguistic parentheses

Writing two entities side by side (such as AB) means that an A is followed by
a B. The ending symbol of a rule in LISP-META is the semicolon. BNF has no
ending symbol for its syntex equations.

Identifiers are meta-linguistic variables, to wit, other definitions. They may
also be the names of subroutines. If an identifier is followed by square
brackets, the identifier then is the name of a routine to be executed. Its
parameters are enclosed by the brackets and are separated by commas. Strings
are groups of characters enclosed in primes. These correspond to terminal
characters. If a prime is to be used within a string, two primes are written.

The remainder of this document is organized as follows:

A description of the various routines which are not defined in the syntax
~equation of the Meta Compiler, appears first. If the meta language refers to
these routines by other than their names, the encoding is also shown. The next
section is an English-language description of selected equations. A listing of
the Meta Compiler, written in its own language, appears last.

*
Backus Naur Forn.
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2. SYNTACTIC ROUTINES

These routines:are principally concerned with asking questions about the
characters on the input tape and what to do with them.

2.1 META LANGUAGE: 'CHARACTERS'
Routine: CMPR string (Compare)
Meaning:

When a string is written in a syntax equation it means: "If the next group
of characters on the input tape matches the exhibited string,move the read
past those characters and report true. Otherwise report false and do not move
.the read head".

2.2 META LANGUAGE: + 'CHARACTERS'
Routine: COMPS string (Compare and store)

Meaning:

This expression has the same effect as is presented in Section 2.1, except
that if the answer is true the matched characters are put into the accumulator

(*).

2.3 META IANGUAGE: - °‘CHARACTERS'®
Routine: NCOMP string (No compare)
Meaning:

If the next characters on the input tape match the exhibited string, report -
false. If there is no match, report true. However, do not move the read head
in either event. .

2.4 " META LANGUAGE: ' 'CHARACTERS'
Routine: CMPR2 string
Meaning:

If the next characters on the input tape match the exhibited string, make a
token (atom) out of the characters, push the token into the accumulator, move
the read head past those characters, and report true. Otherwise, report false
and do not move the read head. - , o _
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2.5 META LANGUAGE: ..
Routine: MARK
Meaning:

Syntax equations which have a double period instead of an equal sign are used
to collect characters and to make tokens out of them. The routine MARK is
executed when these syntax equations are entered. MARK skips blanks on the
input tape and stops at the first non-blank character. The routine then sets
the skip blanks flag to "off" so that blanks become significant to all routines
which look at characters on the input tape; that is, the routines do not bypass
leading blanks while this flag is off. MARK then sets a mark in the accumulator
so that all characters put into the accumulator on top of this mark will be
collected as one token in a first-in first-out manner.

2.6 META LANGUAGE: ; (AT THE END OF .. EQUATION)
Routine: TOKEN
Meaning:

TOKEN collects all characters, starting with the character above the mark and
going to the top of the accumulator. These characters are formed into a token.
TOKEN then sets the skip blanks flag to"on,"so that routines which lock at the
input tape characters ignore leading blanks.

2.7 META LANGUAGE: ANY
Routine: ANY
Meaning:
Put the next character on the input tape into the accumulator.
2.8 META LANGUAGE: DELETE | |
Routine: DELETE
Meaning:
Skip the next character on the input tape. |
2.9 META LANGUAGE: $
Routine: $ '
- Meaning:

Recognize zero or more of the following syntactic entities.
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3. SEMANTIC ROUTINES

These routines are concerned with building up the tree structure which reflects
the parse of the syntax.

3.1 META LANGUAGE: ¢
Routine: FLAG

Meaning:

Set a flag in the accumulator so that a sub-tree will be formed out of the tokens
and expressions collected until SEQ ()) is executed.

3.2 META IANGUAGE: )
Routine: SEQ

Meaning:

Campletes the formation of & sub-tree out of whatever has been collected since
FLAG was executed.

3.3 META LANGUAGE: ¥n
Routine: STARn
Meaning:

STARn produces the nth element of the accumulator and removes it from the
accumulator.

3.4 META LANGUAGE: +%n
Routine: STARnP

Meaning:

Coples the nth element of the accumulator onto the top of the accumulator
without removing it.

3+5 META IANGUAGE: #[ and $[
Routine: PUSH parameter

Meaning:

Creates a list or node out of the parameters of *[ or $L and leaves it on top
of the accumulator (%*).
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3.6 META LANGUAGE: , 'CHARACTERS'
Routine: INSERT string.

Meaning:
Push the string of characters shown in the syntex equation into the accumulator. |

3.7 META LANGUAGE: t IDENTIFIER
Routine: LOAD x

Meaning:
Push the identifier into the stack.

3.8 META LANGUAGE: GN1 or GN2
Routine: GN1 or GN2

M_eaning :

The GN1 and GN2 routines are concerned with obtaining labels for transfer
points. They manipulate a stack called GEN, which is organized into pairs.
The first element of each pair concerns the GN1 routine; the second element
of each pair concerns the GN2 routines. If the first (second) element of the
top pair is empty, a symbol is generated and put there. The first (second)
element of the top pair is always produced as output.

3.9 META LANGUAGE: GEN1 or GEN2

Routine: GEN1 or GEN2
Meaning:
Push the output of GN1 (GN2) into the accumulator.

3.10 META LANGUAGE: MAKEATOM
Routine: MAKEATOM '

Meaning:

Replace the string of characters on top of the accumulator by an atam with the
same print name.
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3.11  META LANGUAGE: MAKENUMBER
Routine: MAKENUMBER

Meaning: , ‘
Replace the string of digits on top of the accumilator with its integer value.
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b, BACKUP ROUTINES

If more than one syntax equation or alternative start with the same construct,
there is a possibility that an ambiguous situation will arise where backup
over that first construct must occur in order to go on with the parsing. 1In
order to accemplish the backup, the stute of the msohine must be swved end
restored at critical places. 8ix routines, a stack called BACK and one called
NAME are used to attempt to recover from ambiguous situations.

L.1 META LANGUAGE: RPTLl
Routine: RPT1

Meaning:

This routine is invoked at the top of a loop set up by the sequence operation
($). It increments a cell called BACKUP-COUNT.

.2 META LANGUAGE: RPT2

Routine: RPT2

Meaning:

This routine is invoked at the bottom of a loop set up by the sequence operation
($). It decrements a cell called BACKUP-COUNT. Whenever this cell is greater
than zero, nothing is saved and backup does not take place.

ll-.3 META LANGUAGE: ENTER X
Routine: ENTER ‘

Meaning:

This routine is used upon entering a syntax equation. The name of the syntax
equation being entered is saved on a NAME list. A "blip" is pushed into the top
of BACK for constructs which are collected by this syntax equation. A blip is
an empty list and is used to collect information. '

The GEN stack has two blips pushed into it, in case generated labels are needed
by this syntax equation. Then the next entity on the INPUT tape is examined.
If it is the name of the routine being entered, that name is removed from the

© input tape and SIGNAL is set to true.
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bl META LANGUAGE: LEAVE
Routine: LEAVE

Meaning:

Invoked upon leaving a syntax equation. The GEN stack has its top two elements
popped off. If the BACKUP-COUNT cell is zero, then SIGNAL 1s checked. If
SIGNAL is true, then the name of the routine being left is put on top of BACK.
Otherwise the top element of BACK is popped. In any event, the top element of
NAME is popped. ,

k.5 META LANGUAGE: SAVER
Routine: SAVER

Meaning:

This routine is called at the beginning of an expression and it merely pushes
a blip into BACK. 'The blip gets filled by all constructs which the expression
collects.

h.6 META LANGUAGE: RSTOR
Routine: RSTOR
Meaning:

This routine is called at the end of expressions. If SIGNAL is true, it takes
the constructs which have been collected by the expression Just processed, and
groups them with the constructs being collected by the next higher level ex-
pression, which may be a syntax equation. Otherwise it puts those constructs
on the INPUT tape. In either event BACK is popped.

Now it is possible to examine Figure 1, which shows the Meta Compiler, and
get an approximate idea of what it does. A few sample syntax equations are
followed through; the remainder of the equations can be used as exercises for
the interested reader. The extreme left column shows line numbers and is not
part of the syntax equations. ' '

4500 ID .. IET $(LET / DOT / '-' ,'.') MAKEATOM;

This is the definition of an identifier. The double dot shows we are forming

a token and are going to skip leading blanks on the input tape. When the :
first non-blank character is encountered, the SKIP-BLANKS flag is set to false.
We then transfer to a routine called LET which sees whether the next character
on the input tape is a letter. If not, we exit ID false. If it is, we look
for a sequence, which may be empty of LET letters or DGT digits or minus signs,
vhich represent hyphens. By examining the LET and DGT equations, we see that if
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20001080--META \

Q@ 000200-SYNTAX = ' META' -
0000300~ < $(RULES 7 -'.FINISH®' GOBBLE) °'.FINISH' > COMPILE 3
P 020400 -RULE = ID < $CENTER, $[QUOTE, +#%11) - SR ,
9000500~ " 7 SCUIF»SIGNAL »$(GO »GN1(11]

0 000600~ ('=' EXPR /

2 000700~ *s.® $CMARK] EXPR SLTOKEN] )

? 000800~ Y3 GEN1 SCLEAVE) »

2000900~ SIFUNCTION, #*2,NIL»*[{BLOCKsNIL,»*1311}

2 001000-EXPR = $LSAVER] SUBEXP

2001100~ $¢*'/7* $LIF, SIGNAL, $CGO, GNi1[] 1)
2001200~ SUBEXP) GEN1 S$CRSTOR] 3

Q001300-SUBEXP = $(TESTS

2001400~ $CIF, SI(NOT, SIGNALJ, $[GO, GN1C] 13 /
9001500~ ACTION) GEN13

P001600-TESTS =

2001700~ ID C°L*' PARAMSQ '1' *[ #2, %1) / EMPTY) /
2001820~ STRINGI SI(CMPR, %11} /

Po01906= *#' STRING)! $(COMPS;s *1] /

@ 902000~ "-' STRINGI SLNCOMP, *11] /

2002100~ *+* (ID ${LOAD, $[QUOTE, %1133 /

2 002200~ STRING1 ${CMPR2, *11 ) / ‘

2 9923080~ '*¢C* EXPR *)° 3

@002400-ACTIOR & °'+EMPTY® $(SET, SIGNAL, TRUE] /

2 902500~ "*s" STRING] SCINSERT, *11 7/

2002600~ '§L* PARAMSQ °J1°' S$CPUSH, *[LIST, *11] /

2 092780< "%[' PARAMSQ1 °1°' S$(PUSH, *11] /

0 002800~ "<*'"§CFLAG) 7/ °>° $[SEQ) /

0 002900~ REPEAT3; - ‘

0 003000-PARAM = IDC'(* PARAMSG '1°' =[ *2, *1] /
00203100~ +EMPTY S$LLOAD» $LQUOTEs *111) /

0 093200~ *%*1' SC(STAR1]) 7 '*2°' $I(STAR21 / '%3° S$ISTAR3] 7/
@ 003300~ *+%x{* SCCAR» STAR] 7 °'+*2°' S$[CADR» STAR] /
0003400~ *+%3* $[{CADDR» STAR] 7 -

P 003500~ *$L* "PARAMSQ °*)°* *[LIST, *11 7/

2003600~ *#(' PARAMS@1 ')*' / ' 7

® 003700~ NUM~7 STRING1 § ~ -

o
2 223800-PARAMSQ = < (PARAM $(',°' PARAM) / +EMPTY) >
¥ 903900-PARAMSQ1 = PARAM (', ‘' PARAMSQ1 '

@ 904000~ S(CONS, #*2, *{1 7/ +EMPTY) 3
@ 004100-REPEAT = ~*'S$(* '$*' $(RPT1) GENi TESTS
2004200~ $CIF, "SIGNAL, $LGO, GN1IC] 3] SCRPT2] 3

@ 004300-CGOBBLE = ERROR $C¢ ~'s' DELETE) '»3°* 3

@ 004400-STRINGl«so **"° § (="""" ANY /°°%"'°° 70090y 000e 4
@004500-1ID o+« LET STLET /7 DGT 7 °-° »*:") MAKEATOM3 "~~~

P 004600-NUM .+ DGT $ DGT MAKENUMBER3 :

P OB4TOB-LET = +'A" /7 +°B° 7/ +°C" 7/ +°'D* 7 +°'E° / +°F* /7 +°'G* /

0 004800~ +H T/ #'1°77 #°3°°7 R/ 4L/ R/ -
D 904900~ +'N°® /7 +70% /7 +°'P* / +%Q° / +°R® / +°'S* v ’

0 805000~ T VAR | LS LV A IS I A AR LA AN AR L A
PB05100-DGT = +'0° /7 3°[* /7 4°2* 7 +'3°* /7 &'~/ -~ -~ |~ °
B.0052088= = +°S T/ 4+'8' 7 471"/ +'8' "/ +'9° /
9005300~ FINISH - - - -

Figure 1. A Listing of the LISP Meta Compiler
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an appropriate character is recognized it is pushed into the accumulator, *,
because of the + before each string. However, the ID equation indicates that .
the minus, if recognized, is not put into the accumulator. The comma followed
by the string period, '.' shows that a period is inserted instead. After
processing such a sequence of characters, a routine called MAKEATOM is called.
This subroutine takes all the charascters collected as an identifier token and

makes an stom of them.

200 SYNTAX = '.META®
< $(RULES / -'.FINISH' GOBBLE) ‘'.FINISH' > COMPILE ;

This equation defines a meta-language program as starting with .META. A flag
is set up so that the entire program will be collected as one list. Then we
encounter zero or more of RULES. If we do not find the characters .FINISH,

we call GOBBLE (4300). A cursory glance at GOBBLE shows that it goes to
ERROR and then reads the input tape deleting characters until it finds a semi-
colon, at which time it throws that away also and returns to SYNTAX. If we do
find ,FINISH, we close the list which contains the parse of the program being
defined. Then we go to the LISP campiler.

It is hoped that the availability of a meta compiler in LISP will make it
possible to produce the syntax translator for LISP II to intermediate language
more easily. A meta compiler should also facilitate the processing of modifi-
cations and improvements to the LISP II source language.

The method of production used was to take the already existing Meta Compiler
on the Q-32 and make it produce LISP 1.5 output. By the well known bootstrap
cannibalism it reproduced itself as a LISP 1.5 program. The syntax equations
are modified to produce LISP II intermediate language and the cannibal eats
again.
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METF Xl,ébtjl-/
DOBB190~META (META PROGRAM)
ROCO2RB-SYNTAX = '<META® ¢ *C* ID ID ")
POCR3D0- «LDEFINEs oL o[ of *2, '
00400~ +LLAMBDA> +[Xs> Yls» «[COMPLETE,» .c;NITIALIZE. Xs Y1,
POROBSOO~ »L%13 11 13) 1 COMPILE / EMPTY) )
POOG6 O0< SCRULE\ -".FINISH® GOBBLE)
0000700~  'FINISH''j .
PRPE8RO-RULE ='ID ¢ '=' EXPR /
PDOBS G- 'eo' EXPR «[TOKEN» +L[MARK1> %11 ) °*3°
001000~ <[DEFINE> <L o[ oL %2, -
0091100~ «[LAMBDA> NIL» CLEAVE» o[ENTERJ: *131 111 ) COMPILE 3
P00 1200-EXPR = SUBEXP ¢ EXPR1 <$ EXPR1> ' : T
PR 130D= +CANDs «[ORs %45 *3s %2, ~[*11~1s OKI /
P00 1406~ *\' J[BACKUP» *1) <SUBEXP $ EXPR2>
POB1500< ~ «LRESTORE» .cSAVERJ, +[ANDs +[OR» %*2s =[#*131=1s 0K11
0001600~ 7 +EMPTY) 3 ‘ o oo T

0001700=EXPR1 = '/*' J[NOT» OK] SUBEXP;

POD18@O-EXPR2 = *\' J[BACKUPs *11 SUBEXPS

@00 19 60~ SUBEXP = "TESTS ¢ BACKTEST < $ BACKTEST >
EOP2080~ +LANDs *3, %2, ~[*11-1 / +EMPFTYY 3
0002100-BACKTEST = TESTS +[ORs *1s» JLSET@ OK, F113
9002200~ TE STS = :

0RO2300- ID CPARAMSQ «[*2, -:*13- 1/ <EMPTY «(#*11 ) /
PE02400~ . . STRING1 «[CMPR, *1] /~ " SR
@RP250@= - '+% STRING1 +LCOMPS, *11 7/
00025 09= '<v STRING1 «LNCOMP, *11 /7
0002700~ - *$* (ID +[LOAD» +CQUOTE, *111 7
20028 g0- 'STRING1 <[CMPR2, *11 ) 7 :
BoP29 PP< '<'" EXPR '>° .[SEQ, +CFLAGS]» *11 /
P003000< - 'C* EXPR "Y'/ '.EMPTY' *TRUE 7 =~ °
GRO3100< '3 ' STRING) <LINSERT, %11 /-
00PM3200< LISTX «CLOAD, %11 / ° ‘
PPNIINE- "+ (' <SOUTPUT> «LPROG» NIL: -r*la-, o[RETURNo Ti1 ' 7
9003400~ REPEAT 3 . o ' e
@OO3509-0UTPUT = STRING) [PRINST» *11 / (
02036 00- ID ¢ PARAMSQ '« [PRIN®» «(*2, -[%11- -13 /
0023700~ <EMPTY +[PRIN®, *11 ) 7
22038 00- STACK +[PRIN®, %11 / '7' [ TERPRL] 5
P993900-REPEAT = *'$*' TESTS = T ’ N
PEB4000~- "«[PROGs NIL, GNICJ, ‘

. POR41Q0< “[COND> +C*1s «LGO» GNICI 331,
Q004200 “LRETURN> OK113 ' . '
0004300-STACK = °*x1° J[STAR1] 7/ '*2°' .[STAR2] /
BO04400- . '%3' (LSTAR3] / ‘*#4° .[STAR4] / ,

. BOV4SPP< ‘+%1 ' o[ CARsSTAR] 7/ '+%2' ,[CADRs STAR] /

. 0004600~ . '+%3° JLCADDR» STAR1 'S - IR ' i

. BOQATOR~PARAMSQE ="'[" < (EXPN@ $C ', ' EXPNQ ) /
P00 48 PO= JEMPTY J > *3' 3 : - .o

. D004900-COBBLE = ERRORX $(=-'s* DELETEX) '3' 3
POC5000=STRINGI ee **°' & '(='"¢7" ANY / $r00 00 , 0000y
DPB5100~ T Ee L [QUOTEs, %1178 T T Tt
BOR5200-1ID oo LET SCLET / DGT / °*-* » °%°) MAKEATOM 3
UBB53B0-NUM eo DGT $ DGT MAKENUMBER 3 ~ '~ o
PO05400-LET = 'ISITILETTER » T13
P005500-DGT = ISIT CDIGIT, Tis

©0056 0D~CHARACTER ¢o '#° ANY MAKECHR 5
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DogSTOU-ELEMENT = NUM / STRINGI / CHARACTER / IDENT / STACK 7/

00BS800~- LISTX 7 *C' EXPNG ')' 3

CCOS9C0-IDENT = ID ¢ o

CEoeLol-" PARAMSQ .L[*2» -C*l]- ] /

0Cos6 109~ (*:C* EXPNQ "2

P 0o06200~ . C':="' EXPNQ +LDEFLIST»

G 00n6 380~ «CLIST> «CLLIST, *25 *111» «LQUOTE» *13]] /
GO06 490- +EMPTY «[GETs> *1, +LQUOTE»> %131 J) /

@ pE6 SYB- y'8=' EXPNQ «LSETQs %25 %13 /~ 0T

R o066 A0~ (SETQLID-V, ID-V] « [ QUOTE> %11 /7 +EMPTY ) 3
0006 700~-L1IST-SEQ = *-[' EXPNQ '1-"' T - T
0006800~ - ‘C*>* LIST-SEQ +LAPPEND» %25 %*1] / <EMPTY)/
006900~ . EXPQ (',' LIST-SEQ / +EMPTY «L1 ) o
207000~ «[CONSs #®2, %11 3 ‘ a i

POB7T100-LISTX = *e(* (LIST=SEQ 7/ +EMPTY «[1 ) *1° 3
POV T7200-EXPQ = WHERE U FUNCTIONLEXPX1s TI 3 ~ ~ ~
Q00 7300-EXPNQ@ = WHERE [ FUNCTIONLEXPX1s F1 3
OP074C0~LISTEXP = ELEMENT 3C'¢1* LCAR> *11 '/

DOOTS50D~ *e2' +ECADRs %11 '/ "¢3°' +LCADDRs *1] /
0007608~ 'e4® CLCADDDR, %11 / ':2° +LCDRs *11 /
DoDTTO0- *$3* JLCDDRs %11/ '24' JCCDDDRs -*13 ) 3

PO31800-BASIC = LISTEXP ¢ *** BASIC +LCONS» %25 %11 /
2007986~ " «EMPTY)3 h ’ ) T ooty
@@ESQ@E-RELATION = BASIC ('=*' BASIC LEQUAL, *2» *1] /
Q008 100~ - '==* BASIC -[NOT: «LEQUAL> *2, %113 /°

P 0o8290~ +EMPTY) 3 ’ T T

D OPS30D-NEGATION = '=* RELATION +LNOT, %11 /7 .

D0B8 490~ RELATIONS ' T '

BYO8S00-F ACTOR = NEGATION ('.A.° FACTOR

00086 00~ «LANDs %25 *11°/ JEMPTY) 3

DOOBTRV-EXPX = FACTOR ¢ ‘'eV.®' EXPX

00088 0B~ +LORs *25 *11 / EMPTY) 3

PO03900-LOOPST = *«LOOP' ‘*UNTIL' GENt

0 BY9 VOG- (EXPNQ \ ERRORX $(<°'.BEGIN' DELETEX))

2029 100~ "« BEGIN' +LCONDs +L*1> «LGO> GN2LJI 113

2009 200- $CST\ ='.END' GOBBLE) -~ ) B

9009 300~ ~ *SEND' 'i[60, GN1L]1 1 GENZ 3 ' S
2OP2400-IF ST 2 '« IF* (EXPNQ \ ERRORX $(-* .BEGIN' DELETEX))
D BR9 500=" '«BEGIN®* (' THEN' / +EMPTY) " 4 ' T
0on96 OO~ +LCOND» "ol "+[NOT» *11» .LCGO» GNI1L] 111

2e09 T00= $ sT = = T ° ’ '

P oO980D~ ('.ELSE' «{CGO» GN2C] 1 GENI

BP9 R0= $CST \ ='<END' GOBBLE) i

2010000< *“END' GEN2 / ‘'.END®' GEN1) 3

P210100-PRINTST = '«PRINT' $ QUTPUT *3° 3

- G010200=-ST = EXPNQ '3 ' / LOOPST /7 1IFST"/ PRINTST $ :
0010300-IDSEQ = *(*' < (FORMAL $C '» ' FORMAL) 7/ «EMPTY) *1°'

0010400=-FORMAL "= "ID / *.LOC*® ID '3~ ~ s Tl

2710500-PROCEDURE = '+.PROCEDURE® 1D IDSEQ@ '3 °

W”’

- 0010600~ " C'.LOCALT IDSEQ '5°* 7 +EMPTY +LJ ) .
po10B700~ < $(ST \'='RETURN' GOBBLE) '~ T ' ‘
6010800~ *oRETURN® ¢ °L* EXPNG@ oCRETURN: *11 *3° / oEMPTY) 30 >
20169 920- ¢[DEFINEs oL of o0 %457 B IR
po11000- “LLAMBDAs %3, «LPROGs %2, -[*13- 111 111 ‘COMPILE 3

©011100<L1SP-DIVISION = '.LISPX‘ $ PROCEDURE '.FINISH' 3
' #011200-F LUID-DECLARATION = *<DECLARE® °*C°* =

0011360  FLUID1 $C'»* FLUID1) *3° '5°’3 v
0011400-FLUID1 ="ID +LCSETs [*1> NILJ1 GOMPILES
©011500<PROGRAM =" $CSYNTAX / LISP-DIVISION 7/~

09116 00- FLUID=DECLARATION) *+STOP''3
@011700=.FINISH - el
 0011800<4STOP
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) (1 DEFINE ({(META (LAMBLA X Y) A

X Y)
(COMPLETE (INITIALIZE X Y) (PRUGRAM)IDIIII) ( Lﬂaaayéléﬁa

"(1DEFINE (((SYNTAX (LAMBEDA NIL (LEAVE (ENTER)

o _(ANL (CMPR (QUUTE ('. 'M ' *T 'A))) Y,

(OR(ANG (CR (AND (CMPR (QUGTE (" (M)

C(CR (ID)_(SETQ OK F))
(CR (ID) (SETG UK F))
(CR (CMPR_(QUGTE (*)))) (SETQ OK F))

(OR (LCAD (CONS (QUOTE UEF INE)

MCONS (CONS_{CONS (LUNS (STARZ)

(CUNS (CONS (QUCTE LAMGOA)
(CONS_(CONS (GUOTE X) (COUNS (QUOTE Y) NIL))
(CONS (CONS (QUUTE COMPLETE)
(CONS_ (CONS (QUOTE INITIALIZE)
(CONS (QUCTE X) (CGNS (QUOTE Y) NIL)))
. (CONS {CONS (STARL) NIL) NIL))) NIL))) NIL))
NILD NILY NTIL))) (SETQ UK F))
_ (OR (CCMPILE) (SETQ OK F))) (NOT OK) TRUE) OK)
C(SETG oK F)) :

(OR_(PROG NIL MOCOOL (COND ((RESTURE (SAVER)

(AND(GR (BACKUP (RULEND
_ (ANC_(NCOMP (QUOTE ('« 'F 'L N 1 'S YH)))

(GR (GUEGLE) (SETQ CK F)1)) OK)T (GO MOOGGOLIT)

 (RETURN CK)) (SETQ OK F))

(OR (CVMPR (QUOTE ('. *F Y1 "N 71 ¥S "HII1) (SETQ OK F1100110))
(1 DEFINE (((RULE (LAMBDA NIL (LEAVE (ENTER)
(ANC (ID)
(OR_(AND (CR_(ANU (CMPR (QUCTE ('=)))
(UR (EXPR) {SETQ OK F)))
_(NOT _OK)
T(ANC (CMPR (GUOTE ('« 7.1
(OR (EXPR) (SETQ OK F)) _
(OR (LCAD (CCNS (QUOTE TCKEN)
(CONS (CONS (QUUTE MARK) NIL) (CONS {STARL) NiL))))
(SETQ OK F)))) UK) (SETQ CK F))
(OR (CMPR (QUOTE (' 1)) (SETQ GK F))
(OR (LCAD (CONS (QUOTE DEFINE)
(CONS (CONS (CONS (CONS (STARZ)
(CONS (CONS (QUGTE LAMBLA)
{CONS (QUCTE NIL)
(CONS (CCNS (QUOTE LEAVE)
(CONS (CONS (QUOTE ENTER) NIL)
(CONS (STARL) NILJ)) NILJ))) NILJY NIL) WNILY NILD
) (SETQ OK F)) (OR (COMPILE) (SETQ OK F))11))1)))
(1 DEFINE (((EXPR (LAMBDA NIL (LEAVE (ENTER)
(ANC (SUBEXP) L
{GR (AND (CR (AND (EXPRL)
{OR (SEQ (FLAGS) |
“(PROG NIL MOO00Z (COND ((EXPRI) (GO M00002) 1)
(RETURN GK))) (SETQ CK F))
{OR (LCAD (CONS (QUOTE AND)
(CONS (CCNS {(QUOTE CR)
(CONS (STARG)
(CONS {STAR3) (CCNS (STAR2) (STAR1)))))
(CCNS (QUOTE OK) NIL)))) (SETQ OK F)Y) -

(NGT OK)
) (ANC (CNMPR (QUDTE (* 1)) , . ,
(CR_(LCAD (CUNS (QUOTE BACKUP) (CONS (STARL) NIL}))

(SETQ OK F))
{CR (SEQ (FLWGS)
{AND (SUBEXP)
(OR_(PRGG NIL MOO0O3 (CGOND ((LXPRZ) {GO _MOG005)))
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(1 DEFINE

(SETQ
(((E

OR (L

(RETURN GKY) (SETQ OK FYY)
R (LCAD (CGNS {QUOTE RESTORE)

- (CONS (CCNS (QUGTE SAVER) NIL)

~(CCNS (CUNS (QUOTE AND)

(CONS (CONS (QUOTE GR) (CONS (STAR2) (STAR1)))

) (SETQ OK £))

(CUNS (QUOTE OK) NIL))) NIL)))) (SETQ UK F)))

T OK) TRUE) CK) (SETG UK F)))

DR RN I

XPK% (LAMBUA NIL {LEAVE (ENTER)

MPRY(QUOTE (7))

CAD (CONS {(QUOGTE NOT) (CCNS (QUOTE OK) NIL)))

CK F)) (GR (SUBEXP) (SETQ OK

F11))))))

XPR2 (LAMBDA NIL (LEAVE {ENTER)

CAD (CONS (QUOTE BACKUP) (CDNS (STAR1) NIL)))

OK F)) (CR (SUBEXP) (SETQ UK

F)) )

(((SUBEXF (LAMBDA NIL (LEAVE (ENTER)

{ANC (TESTS)
(GR (AND (CR (AND (BACKTEST)

(0

(0

(NO

(1 DEFINE

C{RETURN CK))) (SETQ CK F))
R (LCAD (CONS (QUOTE AND)

R (SEQ (FLAGS)

(PROC NIL M0O0004 (COND ( (BACKTEST) (6O MOO00U4)))

(CONS (STAR3) (CONS (STARZ2)

(5TARL1)) D)) (SETQ OK F)))

T UK) TRUE) GOK) (SETQ 0K F)))))))))

(ANL (1ESTS)

(R (L

(CG

(1 DEFINE

(c

(SETG™

(T

CAD (CCNS (QUOTE OR)
NS (STAR1)

CNS (CONS (QUOTE SETQ)

(CONS (QUOTE OK) {(CONS (QUDTE»

F) NIL))) NIL))))

oK FII00)

ESTS (LAMBOA NIL (LEAVE (ENTER)

(ANC (Q

(OR

R (AND (ID)
(AND (CR (AND (PARAMSQ)

(CR (LOAD (CONS (STARZ) (STARL1))) USETQ OGK F)))
{NOT CK)

(AND TRUE (OR (LOAD (CGNS (STARL) NIL))
(SETQ OK F)))) OK) (SETQ OK F)))

(NOT CK)

{(AND

(STRINGL)

{ORr

(LOAC (CONS (QUUTE CMPR) (CONS {STARL1) NIL)))
(SETQ OK F)))

{(NCT CK)

{AND

(CMPR (QUCTE (1+)))

{CR (STRINGL) (SETQ OK F))
(OR (LCAD (COUNS (QUOTE CCMPS) (CONS (STAR1) NIL)I))
(SETQ OK F)))

(NCT CK)

(ANG (CMPR (QUGTE ('-)))
(OR (STRING1) (SETQ OK F))
(OR (LOAD (CONS (QUOTE NCOMP) (CONS (STAR1) NIL)) )
(SETQ OK F)1)

{MNCT CK)

(ANC (CMPR (QUCIE (* )))

{CR

{AND (OR (AND (1ID)
{OR {LGAD (CONS (QUDTE LGAD)

(CONS (CONS (QUUTE QUUTE)

(CONS (STARL) NIL)) NIiL))) (SETQ UK F)))

(NCT CK) :
{(AND (STRING1)

(OR (LCAD (CONS (QUOTE CMPRZ)

{CONS {STAR1) NIL)))

(SETQ GK F)))) OK) (SETQ OK F)))



(NCT CK)
»»»»»» . (ANC_(CMPR (QUOTE_(*_)))

(OR (EXPR) (SETQ OK F))
(OR_(CMPR_(QUGTE (* ))) (SETQ OK F})

(OR (LOAC (CONS (QuOTE SEQ)

— {(CONS (CONS (QUOTE FLAGS) NIL) (CONS (STAR1L) NIL))))
(SETQ OK F))) : ‘
ANC1_CK),

(ANU (CMPR (QUCTE (*()))
(CR (EXPR)_(SETG UK _FJ)

(CR (CMPR (QUGTE (*)))) (SETQ UK F)))
{NCT_CK).

(ANU (CMPR (QUGTE ('s '€ 'M 'P T ty)))

(OR (LOAL (QUCTE TRUE)) (SETQ OK F)))

(NOT CK)
(ANC (CMPR (QUGTE (',)))

{OR (STRING1) (SETQ UK F))

(CR_(LUAC (CONS (QUOTE INSERT) (CONS (STARL) Nii)))

(SETQ OK F)))
+ {INOT_CK)

(AND (LISTX)

(OR (LOAC (CONS (QUOTE LLCAC) (CONS (STARL1) NIL)))
(SETQ OK F))) '
{NOT_CK)

(ANG (CMPR (QUCTE ('« '()))
(CR (SEG (FLAGS)

(PROG NIL MOOOO5 (CONG ((CUTPUT) (GO MO000S5) 1)
(RETURN_GK))) (SETG CK F))

(CR (LOAD (CCNS (QUUTE PRGG)
(CONS (QUCTE_NIL)

(APFPENU (STAR1)
(CCNS_ (COGNS (QUOTE RETURN)

(CONS (QUOUTE T) NIL)) NIL))))) (SETQ OK F))
(CR_(CMPR_(QUUTE (f)))) (5e71Q OK k))) '

(NCT CK) (REPEAT)) 0OK})I)D))
{1 DEFINE (((CLTPUT (LAMBDA NIL (LEAVE (tNTER)

(ANC (OR (AND (STRINGL)
(OR_(LCAC (CONS (QUOTE PRINST) (CONS (STARL) NIii)))

(SETQ OK F)))
(NCT_CK)

(ANG (ID)
(CR_(AND (OR {AND (PARAMSG)

(OR (LOALC (CCNS (QUOTE PRINO)
" (CONS _(CONS (STAR&) (bTARl)) NIL))) (SETQ OK F)))

{(NOT CK)

{AND TRUE (GOR (LOAD (CONS (QUOTE PRINO)
' (CONS (STARL) NIL))) (SETQ OK F) 1)) OK)
(SETQ OK F))) '

(NCT CK)
{ANC (STACK)

(OR (LUAC (CUNS (QUOTE PRINO) (CONS (STARL) NIL)))
{SETQ OK F)))

(NOT CK)
{(AND (CMPR (QUUTE (*/)))

{(CR (LOAC (CONS (QUOTE TERPRI) NIL))
(SETQ OK F)))) GK)))}))))

(1 DEFINE (((REPEAT (LAMSDA NIL (LEAVE (ENTER)
(ANC (CMPR_(QUUTE_('$)))

e

{CR (TESTS) {(SETW CGK F))
{CR _(LCAD (CCONS (QUOTE PROG)

(CONS (CQUOTE NIL)
(CCNS (GN1)




(CONS |

CONS TCUUTE COND)

- (CONS (CUNS (STARL)
(CONS (CONS (QuuTte Go)
(CONS (GN1) NIL)) NIL)) NIL))

U1 BEFINE

(ANC (CR

" (CUNS

(CCNS (QUOTE OK)

LISTACK

TLORT(LOAE
(NOT _CK)

(AhD (CMPR (QUOTE ('+#

(CONS TQUOTE RETURN)

NIL)) NIL)))DD) (SETQ O F)I))))))

)

LAMBUA NIL (LEAVE (ENTER)
'1)1))

{CONS (QUOTE STARI) NIL)) (SETQ OK A1)

(ANC (CMPR
(OR (LCAC

{QUOTE ('= '2)))

(CONS (QUOTE STAR2) NIL)) (SETQ OK F)))

S o Pt < e i s e

(NCT CK)
(ANC (CMPR
{CR

(NOT_CK)

(LOAC (CONS (QUOTE STAR3) NIL))

(GQUCTE ('= '3)))

(SETQ OK FIN™

(ANU (CMPR
(0K (LUAC

(QUGTE
(CUNS

(= v4)))
(QUOTE STAR4) NIL))

(NCTCK)
(AND (CMPR

{orR
(SETQ OK

{LCAC™

(SETQ DK F)))

(QUOTE ('+ *= '1)))

(CONS TQUOTE CAR) (CONS (QUOTE STARY nNILI))
F)))

(NGT CK)
(AND (CMPR

(QUCTE ('+ '= 1'2)))

“(OR ™ (LOAT
(SETQ OK

(CONS (QUOTE CACR) (CONS {QUOTE STAR) NIL)))

Fl))

(NCT CK)
(ANC (CMPR

U1 DEFINE -
(ANC

(CR
(SETQ OK

(LOAC

(QUCTE ('+ '= 13)}))

(CGNS (QUOTE CADUR) (CGN5 (QUOTE STAR) NILOID

F1))) CKI)IIDD)

(C{PARAMSC (LAMBDA NIL (LEAVE (ENTER)
(CMPR (QUGTE (!

1)) |

(OR

(SEQ (FL
{AND (CR {

AGS)
AND (EXPNQ)

(CR (PR

(OR _(EXPNQ)

GG NIL M00006 (CCNL ((ANU (CMPR (QUOTE (",1))

(SETG GK F))) (G MO00061)))

(RETURN CK)Y) (SETG CK EFMN)

(SETQ OK F)

(NUT OK) TRUE) UK)]
) {CR {CMPR (QUCTE (* ))) (SETQ OK F))))i))))

1T DEFINE

((GCBELE

(ANC (ERRURX)

(R

(LAMBDA NIL (LEAVE (ENTER)

(PRCG NI

(CR (CELETEX)

L MCUOOT (COND ({AND (NCUMP (QUCTE (Y )))
(SETQ OK F))) (GO MO00D07))) (RETURN OK))

{SETG GK F)
(((STRING1 (LAMBDA NIL (LEAVE (ENTER)

(1 BEFINE

) (CR(CMPR (QUGTE (7)) (SETQ OK FI 11 11)))

{TOKEN
(AND (CMPR

(MARK)
{

QUOTE (**))]

{CR
)

(PROG NIL MUOGOB
(OR (ANY) (SETG CK F1))

(CONU {(({AND (OR (AND (NCOMP {QUOTE ("

1)

(NOT
(AND

GK)
(CMPR (QUOTE (' 71)))

(GR

(GO MCC0G8)))

(INSERT (QUOTE (''))) (SETQ OK F)})) OK)
(RETURN C€CK)) (SETQ CK F))

(CR (CMPR {
{CR (LOAD {

QUOTE (''))) (SETQ OK F))
CONS (GQUOTE QUUTE) (CONS (STARL) NIL)))

(1 DEFINE

(SETC GK F)II 1)
{({(IC (LAMBDA NIL (LEAVE (ENTER)

(TOKEN

(MARK)

(AND (LET)

{CR (PROG NIL MOO009 {(CONOD ((AND (OR (LET)
INOT OK) v

(DGT)

(NOT OK)




~ (ANC (CMPR (QUOTE (*=)))
(OR (INSERT (QUOTE_('#))) (SETQ OK F)1)) UK)

(GG MCO00U9))) (RETURN CK)) (SETQ OK F))
(CR (MAKEATUM) (SETQ OK F))))1)1)))

(1 DEFINE (((NUM (LAMGUA NIL (LEAVE (ENTER)
__(TOKEN (MARK)

(ANC (LGT)
ACR _(PROG NIL MU0OL0 (CONU ((UGT) (GO MO0OL0)))

(RETURN' OK) ) (SETQ OK F))
CVACROUMAKENUMBER) (SETQ UK _F)))1))1)))))

TCL DEFINE (((LET (LAMBUA NIL (LEAVE (ENTER) {ISIT LETTER 1

)1
1 DEFINE (((DCT (LAMBULA NIL (LEAVE (ENTER) (ISIT DIGIT T)))))))

U1 DEFINE (((CHARACTER (LAMBDA NIL (LEAVE (ENTER)
_ (TUKEN (MARK)

{AND (CMPR (QUOGTE (Y ) ))
_(CR (ANY) (SETQ OK F)) (UR (MAKECHR) ({(SETQ OK _F)J)))))id))

(1 DEFINE (((ELEMENT (LAMBDA NIL (LEAVE (ENTER)
_{ANC (OR (NUM)

{NCT CK)
(STRINGL)

(NOT CK)
(CHARACTER)

(NCT CK)
(IDENT)

(NCT CK)
(STACK)

(NCT CK)
C(LISTX)

~(NCT CK)
{(AND (CMPR (GUGIE (' ()))

(CR (EXFNQ) (SETQ OK F))
ACR (CMPR (QUOTE (*)))) (SETQ OK £11)) 0K))IN))

(1 DEFINE (((ICENT (LAMBUA NIL (LEAVE (ENTER)
(ANC (IC)

(GR (AND (CR (AND (PARAMSQ)
(CGR_(LCAD (CUNS (STAR&) (STARL))) (SETQ OK F)})

(NCT OK) ‘
(ANC _(CWMPR (QUDT& (*r * 1))

{OR (EXPNQ) (SETQ OK F))
(OR_(CMPR (QUOTE (' 1)) (SETQ OK F))

{OR (AND (GR (AND (CMPR {(QUOTE (* '=)))
{OR (EXPNQ) (SETWY CK F))

(OR (LGAU (CONS (QUUGTE DEFLIST)
) (CONS (CONS (QUUTE LIST)

(CONS (CONS (QUOTE LIST)
(CONS (STARZ) {CONS (STARL) NIL))) NIL))

(CONS (CONS (QUGTE QUOTE)
(CONS (STARL) NIL)) NIL))I) (SETQ UK FIl))

{(NOT CK) :
(ANC TRUE (GR (LOAD (CONS (QUUTE GET)

(CONS (STAR1)
(CONS (CONS (QUGTE QUOTE)

(CONS (STARL) NIL)) NILI11) (SETG OK F1117 OK)
(SETQ OK F))) :

{(NCT CK)
(ANC (CMPR (QUOTE (' ¥'=)1))

(OR (EXPNQ) (SETQ OK F))
(CR _(LCAD (CUNS (QUOTE SETW)

(CONS (STARZ2) (CONS (STAR1) NIL)))) (SETQ UK £11))
(NGT GK) '

(ANC (OR (AND (SETQ ID=»V 1Dsv)
{OR_(LOAD (CONS (QUOTE QUOTE) (CONS (STARL) NIi)))




T (1 DEFINE

(ANC
(or
(GR
(OR

(EXPNG)
{CMPR
(AND (OR
(CR.

(SETQ GK FY )
(SETQ OK F)))))))))
(((LIST#SEG (LAMBDA NIL (LEAVE (ENTER) ™
(AND (CMPR v
(SETG UK F))

(QUCTE ("
(AND (CMPR (QUOTE
(LIST#SEQ)
(LUAD (CUNS (QUUTE APPEND)
{CONS (STAR2)

{NOT CK) TRuc) UK)) OK)

(QUOTL

('_ ]

1)
'-1)) (SETQ OK F))
(*43))

(SETQ LK _F)) 2

(CONS (STARL) NIL)))) (SETW GK _F)))

" (NCT CK)
{(NCT CK)

TRUE) OK)

{SETQ CK F)))

(AND (EXPC)

(OR (AND (CR

 {OR
{(NGT CK)

(LIST*SEQ)
(AND TRUE (OR (LGAD NIL) (SETQ OK F)))) 0K)

(ANU (CMPR (GQUOTE (',)))

1SETQ LK F) )

(SETQ OK F))
{OR

(LOAC (CCNS

{QUOTE COGNS)

(CCNS™

(STARZ)

(CONS (STAR1) NILI )

o LSETQ OK F)I) CKIDIDDDY
(1 CEFINE (L(LISTX (LAMBDA NIL (LEAVE (ENTER)

(ANC_(CMPR (QUUTE ('s * )))
(GR (AND (CR (LIST#SEQ)
(NGT OK) (AND TRUE (OR (LCAU NIL) (SETQ OK F)))) UK)
(SETQ CK F)) (CR (CMPR (QUGTE (" 1)) (SETQ OK FI 1))
(1 DEFINE (({EXPQ (LAMBDA NIL (LLAVE (ENTER)
T (WHERE (FUNCTIGN EXPX) TI1) 0D a
(1 DEFINE (({EXPNQ (LAMBLA NIL (LEAVE (ENTER)
(WHERE (FUNCTIUN EXPX) F)))))))
(1 DEFINE (({LISTEXP (LAMBDA NIL (LEAVE (ENTER)
(ANT {ELEMENT) T
(OR _(PRCG NIL MCOO11 (COND ((AND (OR (AND (CMPR (WUOTE ('« '1)
)) ~
(CR (LOAD (CONS (QUGTE CAR) (CONS (STARL) NIL)))
(SETQ GK F) )
(NOT_OK)
(AND (CMPR (QUOTE (', '20))
(OR (LGAD (CONS (QUCTE CADR)'(COGNS (STARL) NIL)))
(SETQ CK FI ) .
(NOT_OK)
(AND (CMPR (CQUOTE (', '3))) ,
(UR (LOAD (CONS (QUCTE CADDR) (CONS (STARL) NiL)))
(SETQ GK FI N
(NOT OK) :
(AND (CMPR (QUOTE (', "4))) .
(OR (LOAD (CONS (QUGTE CADDDR) (CONS (STARL) wIL)))
(SETG TK F1)) ‘ -
(NOT OK)
(AND (CMPR (QUUTE (" 721))
(OR (LOAD (CONS (QUGTE CDR) (CONS (STARL) NIL)))
(SETQ TK FI )
(NGT CK)
(AND (CWMPR (QUOTE (Y *313))
(OR (LCAD (CONS (QUCTE CDDR) {CONS (STARL) NIL)))
(SETQ UK FIN -
(NOT OK)
(AND (CMPR (QUOTE (7 74)))
(OR (LOAD (CONS (QUGTE CDDDR) (CONS (STARL) NiL)))
(SETU GK F11)) OK) (GO MOOOLL)1) (RETURN K1)
(SETQ 0K F))1)))))) ~

(1 DEFINE (((BASIC
: (ANC (LISTEXP)

(LAMBUA NIL (LEAVE (ENTER)




“(OR (AND (CR (ANU (CMPR (QUCTE ('#)))
C(OR (BASIC) (SETQ GK F))

" {OR (LCAD (CUNS (QUOTE CCNS)
(CONS (STAR2) {(CONS (STARL) NIL)))) (SETQ UK F)))

(NUT GK) TRUE) OK) (SETG CK F)))1))0))
{1 DEFINE (((KELATICN (LAMBDA NIL (LEAVE (ENTER)

(ANC (BASIC)
(OR_(ANC (LR (ANU (CMPR (QLCTE ('=)))

(OR (BRASIC) (SETQ UK F)) ‘
(OR (LCAD _(CUNS' (QUOTE_ EQUAL)

(CONS (STARZ) (CONS (STARL) NIL)))) (SETQ UK F)))
(NCT_OK)

(ANC  (CMPR (QUOTE ('~ *=)17)
(OR (BASIC) (SETQ OK F))

(OR (LCAD (CUNS (QUOTE NCT)
~(CONS (CONS [QUUTE EQUAL)

(CONS (STAR2) (CONS (STARL) NIL))) NILDN)
(SETQ OK F))) (NOT OK) TRUE) OK) (SETQ OK F)))))))))

{1 DEFINE (((NEGATION (LAMBDA NIL (LEAVE (ENTER) -
(ANC (QOR (AND (CMPR (QUUTE ('=)))

(OR (RELATION)Y (SETQ OK F))
(OR (LOAL (CGNS (QUOTE NGT) (CONS (STARL) NIL)))

(SETQ OK F))) (NOT OK) (RELATION)) CKI D)D)
(1 DEFINE (({FACTOR (LAMBDA NIL (LEAVE (ENTER)

(ANL (NEGATIQN)
(GR_{AND (CR (ANu (CMPR (QLCTE ('s 'A '«)))

(OR (FACTUGR) (SETQ OK F))
(CR_(LCAD (CUNS (QUOTE AND)

(CONS (STAR2) (LONS (STARL) NIL)))) (SETQ UK +)))
(NGT OK) TRUE) CK) (SET& GK F1)))1)1))))

(1 DEFINE (((EXPX (LAMBDA NIL (LEAVE (ENTER)
(ANC (FACTOR)

{OR (AND (CR {ANO (CMPR ({QUGTE ('. 'W '.)))
{GR_(EXPX) (SETQ OK F))

(CR (LCAD (CUONS (QUOTE GR)
(CONS (STARZ2) (CONS (STAR1) NILJ)))) (S&TQ UK F)))

(NGT OK) TRUE) CK) (SET¢ €K F1IN
(1 DEFINE (((LCOPST (LAMBDA NIL (LEAVE {ENTER)

(ANC (CNMPR (QUUTE (' YL 'O "¢ *P)))
{CR (CMPR {QUOTE (*U *N *T *I 'L))) {SETQ 0K F))

(CR (GENL) (SETQ OK F))
{CR (RESTORE (SAVER)

{AND (CR (BACKUP (EXPNQ))
{AND (ERROURX)

{(CR (FROG NIL MOOOL2 (COND ((AND (NCOMP (QUUTE ('. 'B 'E
'G '] 'N))) (OR {DELETEX) (SETQ OK_F) 1))

: {GO MCGCC12))) (RETURN DK)} (SETQ OK F) )N} OK))
{SETQ CK F))

(OR (CMPR (QUUTE (*. °B "k *G *I 'N)J)) (SETQ OK F))
(CR (LCAU (CONS {QUDTE CONL)

{CONS (CCONS (STARL) .
{CONS (CONS (QUOTE 6O) {CCNS (GNZ2) NIL)) NILD)) wIL)))

(SETQ OK F1) _
(OR_(PROG NIL M00O13 (COND ((RESTORE (SAVER)

(AND (OR (BACKUP (ST))
{ANC (NCOMP (QUOTE (', ‘E 'N *'D)))

(OR {(GUOBBLE) (SETQ CK F)})) 0OK)) (GO MOOO13)))
(RETURN CK)) ({SETQ OK F)) /

{(OR (CMPR (QUUTE (. "E *N '0) 1)) (SETQ OK F))
(OR (LCAD (CONS (QUOTE GO) (CONS {GNL) NIL))) (SETQ UK F))

{CR (GENZ2) (SETQ OK F) 1))
{1 DEFINE (((IFST (LAMBDA NIL (LEAVE {(ENTER)




T T AN IOV PR TIQUGTE UYL T Y TTYED YT
{CR (RESTORE (SAVER) '
TTTTTT{AND “(UR (BACKUP (EXPNW))
(AND (ERRORX)
{CR (PROG NIL MOO0O14 (CONU ((AND (NCOMP (QUUIE (", g Vg
'G "1 *N))) (UR (DELETEX) (SETQ OK F))) ‘
TGO MUTGOLa) )Y (RETURN OK)) (SETQ UK F) D)) oK)y ——— 77
(SEVQ OK F))
(R (CNPRYTQUUTE TV VE VE VG VT VNI (SETQGOK ET)
(CR (AND (CR (CMPR (QUOTE ('s 'T 'H 'E 'N)))
(NOT OK)'TRUE) CK) (SETq CK F1))
(OR (LCAD (CONS (QUOTE COND)
{CONSTUCONS (CONS (QUOUTE NOTY (CONS (STARL) NIL))
(CONS (CONS (QUOTE 6O) (COGNS (GNL1) NIL)) NIL)) NIL)))
(SETQW OK F))© o
{CR (PROG NIL MOUOL5 (COND ((ST) (GO MO0015))) (RETUKN OK))

(SETQ 0K ED)

(OR (AND (CR (ANuU (CHMPR (QUBTE ('s "€ 'L %S 'E)))
{(ORT{LCAD (CONS (QUOTE GUY (CONS (GN2Y NILI))

(SETQ OK F))
{OR (GENLY (SETQ OK F))
{OR (PROG NIL MO0OO16 (CUND {(RESTURE (SAVER)

(ANU (GR (BACKUP (ST))
’ (AND {NCOMP (QUCTE ('. 'E 'N 'D))) :
(OR (GUBBLE) (SETQ OK F)I)) OK)Y) (GO Mooulb)i)
(RETURN CK)) (SETQ UK E))
(CR (CMPRTQUOTE (Y. "L *N D)) (SETQ GKFN
_ {OR (GEN2) (SETQ OK F)))
(NOT 0K)
(ANC (CNMPR (GQUOTE (' 'E '™ '0)))
{(OR TGENIYT (SETQOK EYTYT CKY ISETT OK FYYV YNy
{1 DEFINE (((PRINTST (LAMBDA NIL {LEAVE (ENTER)
(ANL (CMPR (QUUTE (". P 'R "1 N *T7)))
(CR (PROG NIL MOUOL7 (COWD ({OUTPUT) (GO MOO0OL17)))
(RETURN CK)) (SETQ OK F))
(OR (CMPR (QUOTE (' ))) (SETQ CK F)))))))))
T (I DEFINE (((ST TUAMBUA NIL (LEAVE (ENTER)
(ANC (OR {AND (EXPNQ) (OR (CMPR (GQUOTE (* 1)) (SETG OK F)))
(NCT CK)
{LOCPST) (NOT CK) (IFST) (NGT OK) (PRINTST)) GKI)))I)))
T {1 DEFINE (((ICSEQ (LANMEDA NIL (LEAVE (ENTER)
(ANC (CMPR (GQUOTE (' )))
(GR (SEQ (FLAGS) ~
(AND (ANC (GR (AND. (FORMAL)
(OR({PROG NIL MOUOL8 (COND ((AWND (CHMPR (QUOTE (7,1))
(CR {FORMAL) (SETG GK F))) (60O M00018)))
{(RETURN OK)) (SETQ CK F))) (NOT OK) TRUE) 0K)
(CR (CMPR {QUUTE (' ))) (SETQ OK F)))) (SETQ UK F)))}))))))
(1T CEFINE (({FCRMAL (UAMBDA NIL (LEAVE (ENTER) -
{ANC {(GR (ID)
(NCT CK)
(ANL (CMPR {(QUGTE ('e 'L G *C)))
(R TIDY (SETG OK Ay Ty
{1 DEFINE (((PROCECURE (LAMBDA NIL (LEAVE (ENTER)
= (ANT (CVPR (QUODTE (Y. 'P YR YO YC VE 0 YU 'R TE)))
(OR (IC) (SETQ CK F)) '
(CR (ICSEQ) (SETu OK F)) _ ‘
{GR (CMPR (QUUTE (' ))) (SETQ CK F)) /
(CR (AND (CR (AND (CMPR (QUCTE ('. 'C "0 *'C 'A L))
_(GR_(ICSEQ) (SETQ OK F))
(UR (CMPR (GQUOTE (" 1)) (SETQ CK A1)
(NGT GK) {AND TRUc (OR (LULAD NIL) (SETQ GK F)))) LK)




(SETQ OK F))
(OR_(SEQ (FLAGS)

{ANU (PRCG NIL MCOU19 (CONU ((RESTORE (aAVtR)
(ANLC (UR (BACKUP (S5T))

CUAND (NCOMP (QUUTE (Y. %R 'E 'T 'U 'R 'N)))
(OR (GUBBLE) (SETQ OK F)))) OK)) (GU MOULOLG)))

TRETURN GK))
(CR_(CMPFR (GUGTE ('o 'R 'E T 'y YR *N))) (SETQ OK_F))

(CR™(ANT (OR (AND (CMPR (QUGTE (" O
(UR_(EXPNU)_ (SETQ UK F))

(OR (LUAU (CONS (QUCTE RETURN) (CONS (STARL) WIL)))
(SETQ CK F)) (OR (CMPR (QUGTE (' ))) (SETQ OK F)))

(NGT OK) TRUE) OK) (SETQ OK F))

(UR (CMPR (QUOTE (' ))) (SETQ OK F)))) (SETQ UK F))

“(UR (LCAD (CGNS (QUOTE DEF INE)
(CONS (CONS (CUNS (CONS (STAR4)

(CONS (CONS (QUUTE LAMBLA)
(CONS {STAR3)

(CONS (CCNS (QUOTE PROG)
_(CONS (STAR2)

(STARL))) NILDD)Y NICH)Y NIL) NIL) NILD)
(SETQ OK F)) (CR (CUMPILE) (SETG OK F)))))i)))

(1T DEFINE ((TUTSP*CIVISTIUON (LAMBDA NIL (LEAVE (ENTER)
(ANC_(CMPR (QUOTE ('. "L 'I 'S 'P 'X)))

(GR (PROG NIL MCOUZ20 (COND ((PROCEDURE) (GO M0OG020)))
(RETULRN CK)) (SETQ OK F))

(OR (CMPR (QUGTE ('« 'F '1 'N 'I 'S *H))) (SETQ UK F11)))I)))
{1 DEFINE (((FLUID#*DECLAKATION (LAMBDA NIL (LEAVE (ENTER)

(ANC (CMPR (QUOTE ('. %0 'E *C 'L 'A *R 'E)))
ACR_(CMPR_(QUOTE (* ))) (SETQ GK F))

(CR (FLUID1) (SETQ OK F))
(CGR _(PROG NIL MCU021 (COND ((AND (CMPR (QUOTE (',)))

{CR (FLUIDL) (SETW UK F))) (G0 M0G021))) (RETURN GK))
{SETQ OK F)) ‘ , .

T

(OR (CMPR (QUUTE (* ))) (SETG CK F))
(OR (CMPR (QUOTE (' ))) (SETG CK F1)1)1))))

{1 DEFINE (((FLUID1 (LAMBDA NIL (LEAVE (tNTtR)
{ANC (IC)

(GR (LCAD (CONS (QUOTE CSET)
{CONS_(CONS (5TARL) (CONS (QUUTE NIL) NILJ)) NIL)))

(SETQ OK F)) (OR (COMPILE) (SETQ OK F1))))1)))
{1 DEFINE (((PROGRAM (LAMBDA NIL (LEAVE (ENTER)

(ANC (PRCG NTL MCU022 (COND ((AND (GR (SYNTAX)
(NCT CK)

(LISP*DIVISION) (NOT CK) (FLUID*DECLARATIGN) ) UK,
(GO M0Q0C22))) (RETURN OK))

{(OR (CMPR {(QUOTE ('. *S T G *P))) (SETQ OK FINIIN))

ECF CARU ALL PROGRAM COMPATIBLE
T ‘ ENDINFUT




Mhasg o METR tnlioem BET - HLIBR

, . @009100-.DECLARE [STAR, GEN, SKIP-BLANKS, LINE,

2009200~ " . INPUT, COLUMN, BACK, CHR, FLAGX, LETTERo DIGIT;,;,.
2030300~ 0DGT, ID-V, COUNT:_MAXIMUM: OK», TRUE] 3
BADD490-+LISPX < : ' U

NAND53A- « PROCEDURE INITIALIZB CA, Bl
AANAEAD=IF A = QUOTECTTY] :

BAANTAN=- +BEGIN o
PBBVBYN- « THEN RDSCNILIS ' : '
P390900~ +ELSE OPENCA, QUOTELDISC], QUOTECPERM] 13
2201900~ RDSLAJlS ‘ ’
2291100~ «END
29091203<.IF B = QUOTECTTY]
9331380~  +BEGIN
2001490- «THEN WRSCNILI}3
2001500~ " wELSE .IF B = QUOTELCORE]
P0201600- ' +«BEGIN '
0201700~ 1 « THEN OPENC QUOTE[SDCSDCJ:MQUOTEIDIaCJ J:*
0301800« . "WRSLQUOTECSDCSDCI - 13-
2201900~ +ELSE OPEN( B, QUOTECDISC) )3 WRS(B)S
0002000~ , +END : '

» 22921092« «END °

. #002209-STAR t= NIL$S GEN := NIL$3 SKIP-BLANKS := T3 e
. 0002399<COLUMN. t=. @3 LINE t= READLNCI3. INPUT. 4=, LINES CHR := INPUT.IJ
' 0002400-BACK = NILS COUNT t= 13 MAXIMUM te {3 OK s= T3 - :
0002500-FLAGX t= NIL$ LETTER $= 23 DIGIT := 123 ODGT 3= 83 .
00026 00-GENCH1CL13 TRUE ¢= T3 .~ LT . ~
0002700~-« RETURNS T
0002800-+-PROCEDURE COMPLETE{Z» AJ3 = +LOCALLX]1s
0002900-LIF -A BN EUE R S

0003000~ "«BEGIN ;
0003100~ « THEN ERRORX[J 3 T e
0003300~ ' «END Ty z“'.f':.f‘? :

- 0003400-X :="'RDSCNILIJ3:
0003500-.IF X -= QUOTELTTY]

Boddseos T aBERIN RN
0003700- « THEN SHUTIX] 3 T
0003800~ " «END

0003900-X := WRSINILI:; :
0004000-.IF X = QUOTELSDCSDC1 +Aes A

0004100-" ".° <BEGIN | | .
0004200~ . «THEN POSITIONCX» SUOTELWEOF13 3
0004300~  POSITIONLX»> GUOTELREWINDI 33 =
0004400= " .LOOP UNTIL = LOADEXPLX] = QUOTECEOFI .
0004500- -~ WBEGIN R 3;
0004600~ «END : :
0004700~  SHUTIX», QUOTELDELETE1JS

0004800-  ~ .ELSE »IF X == QUOTELTTY] .

0004900= - . oBEGIN |
0005000~ « THEN POSITIONCXs @uowztwtormls
0005100~ SHUTLX33 . |

0005200~ = o END gy

0005300~ «END

| 0005200- RETURNEAIS



P005533~-.PROCEDURE READLNCI1j .

Emsbomin o e

“wLocaLtxys

0005600~-X t= READCHC 1s

®00S700<«IF NULLLX]

8095800~ «BEGIN 1

0005900~ «THEN RETURNCNILI3
2006200~ <ELSE RETURN[X*READLNCJJJ
0006100~ <END ‘

2006200~ .RETURNS
0004300~ .PROCEDURE PRINTLN(UJJ
00R64008-X := PRINTLN1CUI3

- +LOCALEXIS -

8006520-+LOOP UNTIL NULLCX]

da06600< "

2006709-
0006800~

PRINTCH[X-!J! X

.BEGIN I
1= X323
<END o

P006900-~TERPRI[ 13
0@R7300-«RETURN} ' :
PBN7100-PROCEDURE NXTCHRLJ3
B7%07200-«1F NULLCINPUT:23

2007300<"

007490~
6007500~
Bo07600~

- @927700-INPUT 't= INPUT:23
0007803~COUNT = ADDI[COUNTJ)
B037900~-+RETURNS ‘

+BEGIN ,
+THEN COLUMN t= COUNTS -
RPLACDC INPUT, LINEDS
+END

CHR = INPUT.!!

8228000~ PROCEDURE LOAD[XJ’
B008100-STAR = X * STAR 3

BA38200~+ RETURNL T1 3
3008300~ +PROCEDURE COMPARE[S: N1s-
A7B8400-+1F SKIP-BLANKS

2211420-.RETURNCSIGNALYS

| sLOCALLU, Vs Wy

anz"xa,REAoLNcJ:f?

MAXIMUM :8 MAX[COUNT: MAXIMUMJ!

SIGNAL)S .

BOOBSBY< " +BEGIN

0008600~ « THEN

2028700<" sLOOP UNTIL. CHR -z # , ‘
2008800< - +BEGIN S Tl e T T
2008900< NXTCHRC1s = R AL P

. 2009060- « END ‘ IR

60209109< +END - R
©00092008-U = S3 V = INPUTS W s= COUNTS

6009300-.LOOP UNTIL. (NULL{U] Ve U 1 -= CHR)Y

0009400~ " +BEGIN _ S

2009500- U= Us2s M«NXTCHREJ:" ' -
P009600- « END 5

0009700-SIGNAL := NULLCUIS o

0009800-.1F N = 3 : '

@009900@<- «BEGIN L R e
6012900~ «THEN SIGNAL $= -SIGNAL 3 " INPUT s= V3.
2210100~ CHR := INPUTe15 COUNT = W = = R
2010200~ +ELSE o ‘ B

2016300< +IF SIGNAL

2010400~ - +BEGIN

0010500< o THEN

2010600~ JIFN =2

- @010730~ ' «BEGIN S . _ } _
.2010820~ ¢ THEN STAR = . ~ . - S L
8019900 APPEND‘STAR'i' 51,14§I6R*22&,WMQ51;§NQM
09011000< +END : _ , b SR

1i100- "«ELSE "~ INPUT = v; cuRAz- INPUT. 13 COUNT ¢
11299~ <END | : SO RS

2311320~ «END



dinni

©011506-PROCEDURE CMPR2LX13
" 0011630-<1F CMPRC( X]

0011700< " +BEGIN )
0011800~ <THEN STAR 1= COMPRESS[X) * ’TAR 3 RETURNCTIs
2011900- JEND . ' , o

3012000~ .RETURNCF13

0012108~ PROCEDURE CMPRC S13
0012200~ RETURNL COMPAREC S, 1113

' @012300-.PROCEDURE COMPSCS]}

'8312408- «RETURNL COMPARELS, 211}

9012500~ .PROCEDURE NCOMPL S13 |
@012600- RETURNL COMPAREL S, 3113 . |
0012708<PROCEDURE ERRORX(13 +LOCALIX13 -
@012803<X := WRSINILIS -

0012998-PRINTLNCLINE}s BLANKSL SUBIL DIFFER [MAXIMUM: COLUMNI1] 3
©013000-PRINTCHC#t3s TERPRILIS - T
O013100-WRSCXIs OK g Tg . 0 o :,/_1 :
0013200~ RETURNC TS SR I AL S UL

0013300~ PROCEDURE MARKC1s R ‘
@013400<JLOOP UNTIL CHR == # . s T

9013509+ +BEGIN ' SR l " |
Boi3600- NXTEHRE DS TP e
0013700~ «END - Ll TR L SERC.
0013800-SKIP-BLANKS := F3
0013900-STAR t= NIL * STAR 3
@014000-.RETURN}
@014100- . PROCEDURE TOKENL W, X33
@014200-SKIP=-BLANKS t= T 3
2014300-.1F <X '

-

29014400~ "eBEGIN S
0014500~ «THEN STAR ¢= STAR:2 3
B014600- <END %
2014700~ .RETURNE X138 v
@014800-.PROCEDURE INSERTCS)3 N

@014900<STAR := APPENDLSTAR.1, S] * STAR:2
@015008-.RETURNE T1s '

0015100</PROCEDURE STAR1[1s LOCALLXJ3

@015200-X := STAR.13 STAR 3= ‘STAR:23
@9153008-.RETURNC XT3 e
@615406<PROCEDURE STAR2(315 .LOCALLXIs R
0615500-X:= STAR.23 STAR:= STAR.1 % STAR:3s
0@15600-.RETURNE X13 ‘ N
@0157@@-.PR0CEDURE STAR3LJs .LOCALCX1s

0015820-X := STAR.33 STAR:= STAR+1 # STAR.2 * STAR 4:’””
001590@-.RETURN[X13

0016000~ PROCEDURE STARA4C13 LOCALCXI13 ’ PR
0016100-X t= STAR.43 STAR i= STAR 1 * srAR.a * STAR 3 * STAR 4 23

©016200<.RETURNL X13 , _
@016300-PROCEDURE FLAGSCJ3 _,;'“‘;T
0316400-FLAGX t= STAR % FLAGX3 STARj::ANIfo%
@816500-+RETURNS : I T
00166 00~ « PROCEDURE ssetw, x:s
0016 700~ IF X

001600~ NEGIN ' N s
PO162 00~ +«THEN STAR s REVERSE[ S‘I‘ARJ » FLAGKol 3
016910= *ELSE STAR := FLAGX.U R , .
0017000~ oEND :

0017100-FLAGX := FLAGX:2 s
0017200~.RETURNCXJJ S



ML!BB/

promc o ¢ ; R VS NEPRUS PN
i P PP S TR NIRRT
N B T They E

Ba1Tzzg=JP KOCLDURE GN)C]!
©017423<¢1F NULLLGEN.13

0817500<" «BEGIN '
2017600~ "« THEN GEN 3= GENSYME] * GEN:2 3
0017700~ vEND

@017820~.RETURNIGEN.1133
©317909-PROCEDURE GN2(33;
0018000~ 1F NULLCGEN.2)

0018100~ +BEGIN , o :
2018200- <THEN GEN t= GENe1 * GENSYM(] * GEN:3 3
2718300~ JEND A - T

0018400~ RETURNL GEN+2)3
0018500~ PROCEDURE GENi(13 J
. @0186008-STAR := GN1[) * STARs
- 0018720~ .RETURNCT) 3 ,
2018800~ +PROCEDURE GEN2C13
0018900-<STAR t= GN2[] * STARs
0019000~ .RETURNL TS
2019100~ +PROCEDURE ANY(313 ‘
- 901929@-STAR 3= APPEND(STAR.I: ot(CHR)]J * STAR:aJ
DO19303-NXTCHRE 13
' 0019400-«RETURNC T3
2019500</PROCEDURE DELETEXCJS
PB19633-NXTCHRC 13
0019700~ RETURNL T3
0019800~ /PROCEDURE MAKEATOMC 33 -
019900<STAR = COMPRESSUSTAR« 11 * STAR:2 3
020000~ RETURNC T2} e
0020100~ PROCEDURE MAKENUMBER(J: .LOCAL(S, NIs -
2020200-S t= STAR.13 N t= g3 BN J S
00203992-.L00P UNTIL NULLCS) -

2020400- - +BEGIN o RIS o
0020500 N := PLUSCTIMESIN, 101, CHR20CTCS+1113 S s= S32s"
2020600~ +END R SRR St

0020793-STAR ¢= N * STAR:23

0020800-.RETURNL{TI

09020900~ PROCEDURE COMPILEL]; '
2321000-PRINTC1 * STAR.133 STAR ¥= STAR 2}
0021108~ RETURNITIS i S '

0021200~ <PROCEDURE ISITCX, Y]J :oLOCALﬁSIGNAL])

20221300-SIGNAL := NOT[ZEROP[LOGAND[X: CONVERT(CHR]]]J)
0021400-.1F SIGNAL S CLEE : :

2021500=""" «BEGIN

021620 “THEN oIF Y , ,
0021700- B «BEGIN co o e s
20218060~ *THEN  STAR 12 APPENDCSTARol::-[(CHR)3] *_STARza 5
PR21i900- +END L : T I
022000-< NXTCHRC 33

2022100~ «END

0022200~ .RETURNC SIGNALIS I

0022300~ .PROCEDURE MAKECHRCJ3 i o

- 0022473-STAR 1= STAR.1.1 % STAR12s e
2222503<.RETURNCTIs ~ - A e S
0022600~ JPROCEDURE WHERECX» Y13 LOCALCA, B1j )
[6022708-A 3= ID-Vs ID-V 3= Y3 B = X(1l3 1D-V 3= Aj
0022800~ .RETURNCB)s - T



]

MLiBE

DN2297%%=~+ PROCEDURE CHECK(A, B +LOCAL XIS
NA23932-0PENCA, QUOTECDISCI» QUOTEIPERMI 1
07223190~0PENIB, QUOTECDISC), QUOTKIPERM) 1

P023200<4LO0P UNTIL (X 1w PROGZIRDSCAI, READCI] ) » QUOTELEOK)
PP23309< " +BEGIN T

00234292<  JIF X -= PROGZ ( RDS(B1, READC} 1
2023590« \ +BEGIN :

2023600- sTHEN PRINTCQUOTECBADIIS
29223720~ +END )
0%23800< JIF Xi2 = QUOTECDEFINEJ

22239972~ - +BEGIN _ R
@324923~ +THEN PRINT t Xe3e 1elel 3 3
B224100< ZEND e
B324200< «END

BP24379-RDSINILIs SHUTCAIS sHUTcsls
0024439<.RETURNS [
0024509- PROCEDURE PRINTLNI[U]& +LOCAL(X]3
2024629<.1F U = NIL T

0024700~ < BEGIN -
0024897~ <THEN RETURNCNILI3
6024990 <END ‘

A025090-X t= PRINTLNiCU:2) 3 o
2025102 -1F X = NIL +Ae Uel = #

09225200 +BEGIN
A925392« +THEN RETURNENILI?
2025400« +END

2225530<+«RETURNCUs1 * X 3

0@256@04(PROCEDURE“SAVERf]3

0025700~-BACK 1= of(INPUT):(STAR)J(FLAGX):(GOUNT)J * BACKI
P025820<+RETURNS *

2025990~ PROCEDURE RESTORELW, X33

0226020-BACK := BACK:2 3

P026100-.RETURNL X33 : o S

226200~ «PROCEDURE BACKUP[X]3 _aLOCAL[AJf ‘

Q026399~A = X <A OKs LT ek

002647 D=4IF =-0K " ’

A0B265929< "« BEGIN , o R

B0226600~ +THEN INPUT := BACK.le1 3'  STAR 3= BACK. ! o2 3
0026702~ FLAGX $= BACK.1+33  COUNT &= BACK !c43
D226800~ - CHR 2= INPUT.fi"OK t= T} : :

B026990< «END . :

3027090-.RETURNCAI}

7227102~ PROCEDURE ENTERC33
D027202<GEN t= NILXNIL*GENS }
0027330~ +.RETURN} T
0027489-PROCEDURE LEAVELX, YJIs . = -
B027500<GEN = GEN:33 . J;,“;{N ,
0627 O0~« RETURNLYJ 3 TR
0027702~ PROCEDURE PRINSTtXJ; ,.LOCALcZJx~
OD2780P=2 = X3 TR S PRI ¢
05279 00<.LOOP UNTIL Z = NIL
0028000-"" «BEGIN .. R S P
2023100+ PRINTCHCZolJ} L Z =zt
Pbegope= «END R
0028 300- « RETURNS

D028400=FINISH

0028500=-. STOP

READY:



 (SESAME
_LAP(

((CHR2GCT SUER1)(BAX($ 2)1) (O(E CHR2GCT)1)
(LDA_$A O 370Q) (SUB_1lus 0 1003706)(LDM $A)

(1)

(BSX #MKNC 2 S5)(BUC C 4))

LAP(
_{{CONVERT _SUBR 1)(8AX{$ 2)1)(0(E CCNVERT)1)

(SUB 1Q4 C 100370Q) (LUA KONVERT 17Q){B5X #MKNO 2 5)
(BUC_Q_4)

KCNVERT (116) (11Q) (F1e)(11Q (11@) (11Q)1(11Q) (11Q)
( 56)( 50)(41Q) 0 1Q)( 16) (41Q)(41Q) (41Q)

(16 3Q) 0 3Q)( 3@ ( 3w ( 3Q)( 3Q)( 3Q)
( 36¢) 0 3Q)(41G) 0 1) 1Q) (41Q)(41Q) (41Q)°

C 1) 0 3Q)0 300 3Q) € 3@ ¢ 3Q)( 3Q){ 3Q)
(3Q)( 3Q)(41Q)C 1Q)( 14d) (41Q){41Q){(41Q)_

1

(z1G) € 1) 3Q) 0 3@) ¢ 3Q) ( 3Q)( 3Q)( 3Q)
(3620 3Q)(41q) 1Q)( 1Q) (41Q)1(41Q)(41Q)

i)
CEFINE(( (GENCHL(LANBDA() (PROG()

{#PLANT (LCGCR 201Gl3 777744Q) 41&42u)
(#*PLANT € 41251Q)))) ))

CCEFINETT (UULMP(LAMBCA(L) (MAPCAR L (FUNCTION EVALL) )))))
CEFINE (( 4 -

(MAGIC(LAMBCA(X)(PRCG(W Y)
{GPEN X (QUGCTE DISC)(QUOTE PERM))

(SETG W (RCS X))
Al (COND((NCT(EQ(LGADEXP X)(QUCTE EDF) ) (60 Al)))

A2 (RDS w) (SHUT X)
(RETURN Y ) D)) ) )

_ECF CARD__ALL PROGRAM CUMPATIBLE

FY

‘unc




CCSET (STAR NIL))
_CSET_(GEN NIL))

CCSET (SKIP®ELANK'S NIL))
_CSET (LINE NIL))

QCQ @7/7 /MTZTVQ b

Lis? s/

CCSET (INPUT NIL))
CSET_{CCLUMN NIL))

(BACK NIL))
(CER NIL))

C;Rman[7:ﬁZ7 Lomr _S)ra o
ikl

» 1J&?X>

(FLAGX NIL))
T (LETTER NIL))

(CIGIT NIL)):
(CCGT NIL))

CLIC®V NIL))
" (CCUNT NIL))

(MAXIMUM NIL))
(GK NIL))

~CSET (TRUE NIL))
l DEFINE (((INITIALIZE {LAMBDA (A

g)

(PROC NIL (CCND ((WOT (EQUAL
(RDS NIL)

A (GUOTE TTY))) (60 MOO0O0LI))

(GG MCOC02)
MCOCOL (OPEN A (QUOTE DISC)

(QUOTE PERM))

RO A

MCOCOZ (CONL ((NCIT (EQUAL B

(QUUTE TTY))) (6O MOOLU3)))

A S B NS

(WRS NIL)
(GG MLOCO4)

“"MOCCO3 (CONC U(NCT (EQUAL B
(CPEN (CUOTE SDBCSUC) {QUOTE

LGUGTE CORED)) (GO MODOOS51))

DIsC))

(WRS (QUCTE SDCSDC))
(GC _MGOCO6)

MGCCC5
(WRS B)

(CPEN B (QUOTE DISC))

“MOGCO06 NMCGOC4 (SETQ STAR NIL)

(SETG GEN NIL)

(SETQ SKIP#ELANKS T)
(SETG_CCLUMN 0)

(SETQ LINE (READLN))
_ (SETQ INPUT LINE)

TUSETG CHR (CAR INPUT))
(SETQ BACK NIL)

(SETQ CCUNT 1)

(SETQ MAXIMUM 1)

(SETQ GK T)
(SETQ FLAGX NIL)

(SeTQ LETTER 2)
(SETQ DIGIT 12)

(SETQ ODGT 8)

(GENCHL) (SETQ TRUE T))1))))

(1 DEFINE (((CCMPLETE (LAMBODA (Z A)

{PROC (X))

(CONDC(NOT
 {ERRORX)

{(NOT A))

{GO MOOOOT)))

"MCCCO7 (SETC x (RUS NILD)
(COND ((NOT

(NOT (EQUAL X (GQUOTE

TTY)))) (GU MOGOUS) ))

(SHUT X)
MOOCO& (SETC X (WRS NIL))

(COCND ((NGT
(POSITICN X (QUOTE WEOF))

(AND {EQUAL X {QUOTE SDCSLC)) A)) (GO MOO0G09)))

(PUSTITICN X (QUGTc REWIND))

(6O MOOUL1)))

MGOC10 (CONC ((EGUAL (LOADEXP X) (QUOTE EOF))
(6O MCOC1C)
MGOC11 (SHUT X (GQUOTE DELETE))

(GO MG0C12)

(NOT (EQUAL

X _{QUOTE TTY))))

MCOCOS {CONL ((NCGT

(LU MOULU13)))



”"““”““TPUSTTICN“X”TCUGTL WEOF))
(SHLT X) MOCOLl3 MUOOL2 (RETURN A)))))))

(1 DEFINE (({REAULNMN ({LAMBDA NIL (PRGG (XD
(SETQ X (READCH))

(CCAD ((NCT (NULL X)) (G0 M60014)))
(RETURN NIL) :
(GO MCOC1%) MOO014 TRETURN {COGNS X (READLNDY)) MOOO15 M)
{1 DEFINE (CCPRINTLN (LAMBUA (U)

{PROCE (X)
(SETQ X (PRINTLN1 U))

T MGOC16 (CONC W INGLL X) (GU MGo017) 1))
(PRINTCE (CAR X))

TUSETQ X (CDR X)) (G0 MOUOL6) MDGOLT (TERPRIINII N

_ (1 DEFINE (((NXTCHR (LAMSDA NIL (PRGG NIL (COND ( (NOT (NULL (CDR
INPLT)) ) (GO MGCOLBY )
(SETQ _CCLUMN COUNT)

© {SETQ LINE (REAULLN))
{RPLACD INPUT LINE)

MCCCLE (SETC INPUT (COR INPGT)
(SETC CKR (CAR INPUT))

(SETQ CCUNT (ADUT CUUNT))
(SETQ MAXIMUM (MAX COUNT MAXIMUM))I)))))

(1 DEFINt (((LCAD (LAMBDA (X)
(PROG NIL (SETU STAR (CONS X STAR)) {(RETURN T)))))))

"1 DEFINE (((CCMPARE (LAMBTA (S W)
(PROC (U V W SIGNAL)

TTTTTTTTTTUCONTTTUING Y SKTPSUANKS) (GG MOGO19Y )Y

_ MGOC2C (CONC ((NGT (EQUAL CHR ' )) (60 _MO0021)))
(NXTCHR) T
(GC MGCOC20)

MOUC21 ¥0C019 (SETQ U S)
(SETQ V INPLT)

(SETQ w CGUNT)

MGCC22 (CONC ((OR (NULL U) [NOT (EQUAL (CAR U) CHR)))
{CO MC00232)1) ‘
(SETQ U (COR U))

(NXTCHER)
(GU MQOC22)

MCOCZ3 (SETG SIGNAL (NULL UN)
(COND ((NOT (EQUAL N 3)) (GG M0O00241))

(SETQ SIGNAL (NOT SIGNAL))
(SETQ INPUT V)

(SETQ CER (CAR INPUTI)
(SETQ CCUNT W)

(GG MGGC2%)
MOOC24 (CONL ((NCT SIGNAL) (GG MO0OZ26) 1))

(COND ((NOT (EQUAL N 2)) (GC M0OGOZ27Y))
{(SETQ STAR (CONS (APPEND (CAR STAR) S) (CDR STAR)))

MCcC27 (GL NMCOO0Z28)
MCCC2¢6 (SETQ INPUT V)

(SETC CFR (CAR INPUT)) |
(SETQ CCUNT W) MO0028 MOD025 (RETURN SIGNAL)I)I)) )

(1 DEFINE (((CMPRZ (LAMBDA (X)
~ (PROC NIL (CCND {(NDT (CMPR X)) (GO M00G029)))

T (SETG STAR (CONS (COMPRESS X) STARY)
(RETURN T) MOCGG29 (RETURN F)))))))

‘

DEFINE (((CMPR (LAMBDA (S) (PROG NIL (RETURN (COMPARE s~1)

)
)))
)))

| - -
St | —

(1 i)
(1 DEFINE (((CCMPS (LAMBUA (S) (PRGG NIL (REJURN (COMPARE S 2))
T (1 DEFINE (((NCOMP (LAMBDA (S) (PRCG NIL (RETURN (COMPAR: S 2))
(1 DEFINE (((ERRORX (LAMBDA NIL (PRGG (X)

)
)

(SETQ X (WRS NIL)) o
(PRINTLN LINE)




" (BLANKS (SUB1 (UIFFER MAXIMUM CGLUMN) )
C(PRINICKE ' ) (TERPRI) (WRS %) (SETQ Ok T) (RETURN.T))J3))))

(1 DEFINE (({MARK (LAMBLA NIL (PROG NIL MOOOBO (COND ((NOT (:QUAL CHR
v )y) (60 M0GG51) )

CANXTCHR)

GG MCOC3C)
MCOC31 (SETG SKIP*BLANKS F) (SETQ STAR (CONS NIL STARI1))IID)
A1 DEFINE (((TCKEN (LAMBLA (W _X) '

(PROC 'NIL (SETQ SKIP#*BLANKS T)
_LCOND_(INCT_ANOT X)) {60 _M00032)))

L —

T USETQ STAR (CDR STAR)) MOO0O3Z (RETURN X1))))))
(1 DEFINE (((INSERT (LAMBDA (S)

(PROG NIL (SETQ STAR (CONS (APPEND (CAR STAR) S) (CuUR 5TAR)))
CARETURN T))1)))))

1) DEFINE (((STAR1 (LAMBLA NIL (PRCG (X)
_ISETQ X (CAR STAR)) (SETQ STAR (CDR STAR)) (RETURN X111)1))

(1 DEFINE (((STARZ (LAMBUA NIL {PRGG (X)
_(SETQ X (CALR STAR))

(SETQ STAR (CGNS (CAR STAR) (CDOR STAR)))'(RETURN’X)))))))
L1 DEFINE (((STAR3 (LAMBDA NIL (PRCG (X) ’ '

(SETQ X (CALCDR STAR))
(SETQ STAR (CONS (CAR STAR) (CUNS (CADR STAR) {CDUDR S5TAR)I)))

(RETURN X)) )10

_{1 BEFINE (((STAR4 (LAMBUA NIL {(PRCG (X)
: (SETG X (CACDDR STAR))
{(SETQ STAR (CONS (CAR STAR)

(CONS (CACR STAR) (CONS (CADDR STAR) (CDR (CDDDR STAR) ) ))

' (RETURN X)1)))))

{1 DEFINE (((FLAGS (LAMBDA NIL (PRCG NIL (SETQ FLAGX {CONS STAR FLAGX)
) (SETQ STAR NIL)IIIN)

(1 DEFINE (({SEQ (LAMBDA (W X)
(PROC NIL (CCND_ ((NOT Xx) (6O MO0033)))

" (SETQ STAR (CONS (REVERSE STAR) (CAR FLAGX1))
(60 _MCOC34)

MCOC33 (SETE STAR {CAR FLAGKX))
MCCC34 (SETQ FLAGX (CDR FLAGX)) (RETURN X)))))))

(1 DEFINE (((GN1 (LAMBDA NIL (PRUG NIL (COND ((NOT (NULL (CAR GEN)))
: (GG MCG035)))

(SETQ GEN (CONS (GENSYM) (CUK GEN)))
MCOC35 (RETLRN {CAR GENI)I))II))

(1 DEFINE (((GN2 (LAMBDA NIL (PROG NIL (COND {((NOT (NULL (CAUR GEN)))
(cC MCC03¢€))) .

(SETQ GEN (CONS (CAR GEN) (CGNS (GENSYM) (CDDR GENI) 1)
MOCC36 (RETLRN (CADR GEN)))11)))

(1 DEFINE (({GENL (LAMBDA NIL (PROG NIL (SETQ STAR (CUNS (GNL) STAR))
(RETURN T11)2)))

{1 DEFINE (({GEN2 (LAMBDA NIL (PROG NIL (SETG STAR (CUNS (GNZ) STAR))
(RETURN T)))))))

kl DEFINE (((ANY (LAMBDA NIL (PRUG WIL {SETQ STAR (CONS (APPEND (CAR
STAR) (CCNS CHR NIL)) (COR STAR))) (NXTCHR) (RETURN T)))1)))

DEFINE (((DELETEX (LAMBDA NIL {PROG NIL (NXTCHR) (RETURN ¥)))))))
DEFINE (({(MAKEATOM (LAMBDA NIL (PRUG NIL (SETQ STAR (CUNS

g~
[~

{CCMPRESS (CAR STAR)) (CDR STAR) D)) (RETURN T)))))))
(1 DEFINE_ (((MAKENUMBER (LAMBDA NIL (PROG (S N)

(SETQ S (CAR STAR))
(SETQ N _0)

"MOGC37 (CONC ((NULL S) (GO MC0038)))
(SETQ N (PLUS (TIMES N 10) (CHR2OCT {CAR 5))))

(SETQ S (CDR S))
(GO _MGGC37)

MOOC3&8 (SETC STAR (CONS N (CDR STAR))) (RETURN T))i))i)

(1 DEFINE (((CCMPILE (LAMBOA NIL (PRCG NIL (PRINT (CONS 1 (CaR STAR)))



TOHSETQUSTAR (CURTSTARYY (RETURN TN
{1 DEFINE (((ISIT (LAMBDA (X Y)
(PRUC (SIGNAL)
_(SETQ SIGNAL (NGT (ZEROP (LGGAND X (CUNVERT CHR)))))
(CGND ((NGT SIGNAL) (GO M00G39)))
(CONC ((NCT Y) (GG M00040)) ) -
C(SETQ STAR (CONS (APPEND (CAR STAR) (CONS CHR NILY)Y
(COR STAR))) MCUOAO0 (NXTCHR) MO0039 (RETURN SIGNAL)I)IDDY
(1 DEFINE (((MAKECKR (LAMBUA NIL (PRGG NIL {56TQ STAR (CUNS (CAR (CAR
e STAR)) (CDR STAR))) (RETURN T)))))))
(1 CEFINE (({WHERE (LAMBCA (X Y)
. {PRGE (A B)
 (SETQ A ID=V)
. (SETQ IC=v Y) (SETQ B (X)) (SETQ 1D#V A) {RETURN B)))))))
(1 DEFINE (((CHECK (LAMBLA (A B)
(PROC (X)
(CPEN A (QUCTE DISC) (QUOTE PERM))
~ (CPEN B (QUCTE LISC) (QUOTE PERM))
- MOCC41 (CCGNC (TEQUAL (SETQ X (PRDGZ2 (RDS A) (READI))
(QUCTE ECF)) (GO M0O0042)))
(CONDC U(NOT (NOT (EQUAL X {PRCOGZ (RUS BY (READY I
(GG _MC0C42)))
(PRINT (QUOTE 8AD))
MOGCC42 (CONC ((NGT (EQUAL (CADR X) (QUOTE DEFINE)))
(GO MCO0044) )
(PRINT (CAR (CAR (CAR {CADODR X)))))
MOCC44 (GO MO0OGTG4 1) M00042 (RDS NIL) (SHUT AY (SHUT B YD)
{1 DEFINE (((PRINTLNL (LAMBDA (U)
(PROC (X)
~ (COND {(NCT (EQUAL U NIL)) (GO MDO045)))
{RETURN NIL)
MCGCC45 (SETE X (PRINTLN1 (CLR U)))
(COND ((NGT (AND (EQUAL X NIL) (EQUAL (CAR U) ' )
{CO MCOO4€)))
(RETURN NIL) MOGC46 (RETURN (CONS (CAR UY X)) )
{1 DEFINE (((SAVER (LAMBUA NIL (PRCG NIL {SETQ BACK (CUONS (CUNS INPUT
- (CONS STAR (CCNS FLAGX (CCNS COUNT NILIDT D) BACK))))))))
{1 DEFINE (((RESTORE (LAMBDA (W X)
T (PRUGE NTIL (SETY BACK (CDR BACK)) (RETURN X1 )1 ))
(1 DEFINE (((BACKUP (LAMBDA (X)
(PROC (A)
(SETQ A (ANLC X GK))
TTTTTTTTTTTCONDTUONGT INGT 0K Y (GO MG004 1Y )
(SETQ INPUT (CAR {(CAR BACK)}))
TTTTTTTTTTTUSETE STAR T{CAGR (CAR BACKY )
(SETQ FLAGX (CADDR (CAR BACK)))
(SETQ CCUNT (CACCUR (CAR BACKI))
: (SETQ CHR (CAR INPUT)) (SETG OK T) MO0O047 (RETURN A)))))))
(1 DEFINE (((ENTER (LAMBODA NIL (PRCG NIL (SETQ GEN (CONS WNIL (CONS
NIL GENXIDIIDDD)
{1 DEFINE (((LEAVE (LAMBDA (X Y) -
(PROG NIL (SETQ GEN (CDDR GEN)) (RETURN Y)))))))
U1 OEFINE ((T(PRINST (LAVMGDA (XD
{PRCG (2)
SETQ Z X)
MCGCC48 (CONC ((EQUAL Z NIL) (GO M0O0049)))
(PRINTCE (CAR Z)) (SETQ Z (LUR Z)) (GU MODO048) MOL0O491)1))))
/

ECF CARD ALL PROGRAM COMPATIBLE




