
PAlHD 

II 
II 

9/01/70 

PAlHO LAST MODIFIED ON FRIDAY, 12 JUNE 1970 
AT 5:13:24.80 BY R MABEE 

II LISTING OF PAL HEADFILE AND 8CPL/360 BASIC HEADFILE GOTTEN 
II WI1HIN SUPPRESSED BY NCLIST DIRECTIVE. TO OVERRIDE DIRECTIVE, 
II SPECIfY ALLSOURCE OPTION TO BCPL COMPILER. 
»> NGLIST 
»> EJECT 

II 
II ******************~*********** 
II * * 
II * PALHD * 
II * * 
II * (COMPATIBLE WITH PALSVS) * 
II * * 
II *****************.****.*.~.*** 
II 

II GET BASIC BCPL/360 HEAD fILE 
»> GET 'BASIC' 

MANIfEST II VECTOR APPLICATION 
$( Hl=O; H2=l; H3=2; H4=3; H5=4 $1 

MANIfEST II SYNTACTIC OPERATORS 
$( 8AR=lOl; END=102; WHERE=103; 001=1C5 

8RA=lC6; KET=lC7; IN=lCS; PERCE~T=109 
IfSO=110j IFNOT=111; M_DO=112 $) 

MANIFEST II AE TREE NoeES 
$( DEF::'!121 

M_LET=122; LAMBCA=123; M_VALOF=124; M_TEST=125 
M_IF=ll6; M_WHILE=127; ASS=128 
SEt=130; CGLON=131 
NOSHARE=133; COND=134 
COMMA=131; VALDEf=13B 
REC=139; M_AND=140; WIIHIN=141 
MPT~142; PAREN=143 $) 

MANIFEST IIAE NODES AND POCODE SY~BCLS 
$( M_GOTO=148; "_RES=149 

"_NOT=l5l; "_NIl=152; STRINGCONST=153; NAME=154 
M_PLUS=157; j'CMINUS=158 
M_J\UG=160; f''LLOGOR=161; t'LlOGAND=l t2 
M_GE=le3; "_NE=164; M_lE= 16 5; "_GR=166; M_LS=161; "LEQ= 168 
"_MULT=169; "_DIV=170i M_POWER=171 
"_POS=l73; f-CNEG=174; "CAPPLY=175 ~) 

MANIFEST II POCODE SYMBOLS 
$( M_lOADL=181; M_lOAOR:182; ~LLOAOE=183; M_LOADS=184; ~CLOADN"'185 

M_RESTOREEl=187; "_LOAOGUESS=188 
M_FORMCLOSURE=189; M_FORMlVAlUE=190; M_FORMRVAlUE=191 
M_MEMBERS=192 
M_JUMP=195; M_JUMPF=l~E; M_SAVE=191; M_RETUPN~1~8 
M_TES1EMPTY=199; M_lOSEl=200. M_UPDATE=201 
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M~tECLNAME=203; M_OECl~AMES=204; 
M_DECLLA8EL=207; PLSETlABES:20a; 
r,'LS ETUP=211 
INTEGER=213; lAB=214; PARAM=215; 

1 :48 :41 

"_INITNAME=205; M_INITNAMES=206 
M_8LCCKLIN~=209; M_RESlINK=210 

EQU=216 S) 
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MANIFEST II AE NODES, POCODE SYMBOLS AND RUN-TIME NODE TYPES 
$( M~OUMMY=220; JJ=221; M_TRUE=222; M_FAlSE=223 

NUMeER~224; M_TUPLE=225 t) 

MANIFEST II TRANSLATION SYMBOLS 
$( VAl=O; REF=l $. 

MANIFEST II LENGTH OF ACTIVE INPUT FIELD IN INPUT RECORD 
$ ( U NET = 72 $ ) 

GLOBAL II PLACEMENT SeT BY PAlSYS 
$( PAl:184; TIMEOVFl:199; TIME_EXCEEDED:93 ~) 

GLOBAL II COMPILER FUNCTIONS 
$( NEXTSYMB:300; KIND:301; RCH:302; lCOKUPWORD=303; CAE:304; 

RCCMLOOP~305; REPORT:306; RCGM:307; REXP:30S; RBOEF:3Q9; RDEF:310; 
RBV:311; RONAMElIST:312; ReNAME:313; RONS:314; RARG:315; RoeE~p:316; 
PlISY:317; NODEIYPE:318; TRANS:319; FINDlA8ElS:320; TRANSlABElS:321; 
TR~NSRHS:322; C_OECLNAMES:323; LOACDEF1NEE:Z24; DEClGUESSES:325; 
C_INITNAMES:326; TRANSSCOPE:327; tJAPf:328; MAPB:329; C_LENGTH:330; 
NEXTPARAM:331; UPSSP:332; NE~VEC:333; lISTl:334; LI512:335; 
LIST3:336; LIST4:337; CCMPl'S:33S; OUTOP:33;; OUTN:340; OUTP:341; 
OUTNAME:342; OUTNUMBER:343; OUTSTRING:344; CVTPSOP:345; OU11:346; 
CUT2:347; OVERFlOW:348 $) 

GLOBAL II COMPILER GLOBAL VARIABLES 
$( SYM8Y:360; SYMBP:361; SYM8:3t2; lINEP:3f3; EOP:364; EOPlEVEl:365; 

CHKIND:366; NAMECHAIN:367; OUP"fI/,YN:368; PARAMNUMBER:369; SSP:310; 
MSP:371; AETREEP:372 $) 

GLOBAL II VAfU ABLES COMMON 
$( CH · 218 · CGOfFILE " 219 .. 

COOEF IlEP · 220 .. 
COMPERROR " 229 .. 
INPUT .. 234 .. 
LISTING .. 248 '" 
LVCH ~ 251 · NeODE · 251 · ST.6CKWARNING .. 26<3 · STORAGE .. 272 .. 
STORAGET .. 273 .. 
TREE " 286 · 

\\ITH PAlSYS 
1/ LAST CHARACTER READ 
II POINTER TO POCaGE STORAGE AREA 
II peINTER 10 NEXT wORD POCODE STORAGE 
II PRESENT JOB SEGMENT ERROR FLAG 
II PRESENT INPUT STREAM 
II INDICATES If POCOOE LISTING DESIRED 
II LVAlUE Of CH 
II INDICATES IF pocaOE Te BE RETAINED 
II APPROXIMATE END BCPl RUN TIME STACK 
II POINTER TO USABLE FREE STORAGE 
II FOINTER TO ENe OF USABLE FREE STORAGE 
II PAL AE TREE PRINT DEPTH 

$) 



PALO <;/01110 

II PALO L~ST MODIfIED ON FRIDAY, 12 JUNE 1970 
II AT 5:31:14.04 BY R MABEE 

»> FILENAME 'PALO' 

II 
II 
// 
// 
II 
II 
/1 

.*,.,..***** 
• * *' PALO * 
• * 
********** 

»> GET 'PALHO' 
»> EJECT 
II PALO 

LET PAL!) BE 

$(1 CCNTROl(OUTPUT,3. 
WRITES( '*TPAl ~K 5 ENTEREO*N' 
CONTROLtOUTPUT, 2) 

$( LETA=CAE() 
CCNTROL(O~lPUT,3) 

WRITES('*lSYNTAX TREE SIZE = ') 
WRITEN(STCRAGET - AETREEP) 
WRITECH{OUTPUT, '*N') 
UNLESS TREE=O 00 $( CCNTRCL(OU1PUT, -1) 

WRIrES('SY~TAX TREE=*N*N') 
PLIST(~, 0, TREE) 
WRITECH(OUTPUT, '*N') $) 
CCNTRCl(OUIPUT, 3) 

IF C(MPERReR LOGOR NCGCE 00 RETURN 
PARAMNUMBER := 0 
IF LISTING DO $( CC~TRCl(OUTPUT, -1' 

$( LET N -= NEXTPARAM() 
EOPLEVEL := LEVEL() 
SSP, MSP := 0, 1 

WR nes{ 'THE POCCOE IS:*N ') $) 

CUT OP HLS ETUP); OUTP (N ) 
TRANSlABElS{A) 
TRANSCA, VAL) 
UNLESS SSP:1 DC WRITES(I~N*N*T****** SSP ERROR*N'. 
OUTPSOPCN, EQU, MSP) 

ECP: IF LISTING DO $( WRtTEC.H(OUTPUT.,'*N'1; CCNTROL(otHPtJT,3) $)1 
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II PALl LAST MODIFIEO ON FRIOAV, 12 JU~E 1970 
II AT 5:37:14.52 BY R MABEE 

»> FILENAME 'PALl' 

II 
II .~**.~**** 
II * * II * PAll * II * * II ********** 
II 

»> GET 'PALHO' 

»> EJECT 
II P~L1A 

MANIFEST $( EMPTY=O; SIMPlE=l; IG~ORA8LE=2; OTHERS=3 
OOTK = 4; CAPITAL = 6; DIGIT = 7 tt 

LET NEXTSYMe() BE 
$(1 LET DIG = fALSE 

SYMBP := 0 
UNLESS CHKI~D = EMPTY GOTC M 

L: RCH( ) 
M: CHKINO:= KINDt} 

SWIlCHCN CHKINO INTO 

$( (PSE IGNORABLE: RCH( ~ REPEATWf-iIlE CH='ljIS' 
GCTC Pl 

o IGITROR: 
CASE DIGIT: SYMBP := SYMBP+l 

DIG := TRUE 
SY~8V*(SYMBf) := CH 
RCH( } 
CHKINO := KINDe) 
SWITCHCN CHKINO INTC 
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$ ( CAS E 0 I fIT: 
CAS E CAP I TAl.. : 
CASE DOlK: 
DEfAULT: 

GOTO OIGITROR 
GOTO IOROR 
GOTO NUMSEG 
gYMS 1"'" NUMBER 
RETURN $) 

I OROR:: 
CASE CAPITAL: 

SYMBP := SYMBP+l 
SYMBV*(SYMBP) := CH 
RCHe ) 
CHKINC := KINC() 
IF CHKIND GE 5 00 



PALl 

SWITCHON CH 
$( CASE • • t .. 9 .. 

CASE · , . ; 
CASE ,+, : 
CASE ' ( . : 
CASE · ) . : 
CASE of= 'I: 
CASE If;' : 
CASE '$': 
CASE ' I' : 
CASE '<': 
CASE ')': 
CASE .~.: 

CASE ....... : 

9/01/70 

$( IF CHKINO = DIGIT 00 DIG := TRUE 
GOTO IDROR $) 

SVMB := DIG -* NAME, LOtJKUPWOROO 
RETURN 

NUM8EG: SVMBP := SYMSP + 1 
SYMBV*tSYM8P) :: CH 
ReHel 
CHKINO := KINO() 
IF CHKIND = 01(;IT GOTO NUMBERDR 
REPORT(5, 1, 'INCORRECT RE~L·) 
5YMB := NUMBER 
RETURN 

NUMBEROR: 
SY~BP := SYMBP + 1 
SYMBV*(SYMBP) :~ CH 
RCH« ) 
CHi< I NO : = K I l\D ( ) 
IF CHKINO = DIGIT GOTD NUMBEROR 
SVMB := NUMBER 
RETURN 
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CASE OOTK: CHKIND, sy~e := EMPTY, OCT; RETURN 

CASE SIMPLE: CHKINC != EMPTY 
$ ) 

INTO 
5YMB -- SEQ; HE Tt;RN .-
SYMB .- CCMMJl; RETURN .. -
SYMB "'- tCP LUS; RETUFN .-
SYMB -- BRA; RETURN .. -
5YMB -- KET; RETURN .-
5YMB .. - VALDEF; RETURN .-
SYMB *- M_LOGANC; RETURN .. -
5YMB -- NOSHARt; RETU~N .. -
SYMB := BAR; HE ll,;RN 
5YMB .. - ~~LS; RETURN .-
SYMB .- M_GR; RETURN .-
SYMB .. - PERCENT; RETURN . -
SYMB .- t'CNCT; RETURN .. -

CAS E t ** ': R C H« ) 

CASE t ... I • .. .. 

IF CH = '**' 00 $( SYMSt CHKINO != M-POWER, EMPTY 
RETURN $) 

SYMS := M_MUlT 
RETURN 

RCH(} 
IF CH=-=' 00 

5YMB :: COLON 
RETURN 

$( SYMB t CHKIND := ASS. EMPTY 
RETURN $) 
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CASE I_I: RCH() 
IF CH=' •• ' lOGOR CH=')' 00 

$( SYM8, CHKINO := COND, EMPTY 
RETURN $) 

SYMB := f.CMINUS 
RETURN 

CAS E I I' : RCH ( ) 
IF CH='/' DO $( RCH() 

SYMB ;= M_Ol" 
RETuRN 

IF CH='*N' GO TO L $) REPEAT 

CASE ,*, ': SVMBP := 0 

NSCH: $( RCH() 
IF CH='**' 00 

$( RCH() 
SVMBP := SVMEP + 1 
SYM8V*(SYM8P) := CH='T' -* '*T', 

CH='S' -* '*S'" 
C t-i= • t-JI -Jt • .. N ' , 
CH 

GOTO NSCIi S) 
IF CH:::'*" DO 

$( SYM8, CHKINO := SlRI~GCONST, EMPTY 
RETURN $) 

IF CH='*N' LOGOR CH=ENDOfSTREAMCH DO 
$( REPORT(S, 2, 'UNCLOSED QUOTE') 

SYMB, CHKIND != STRINGCCNST, EMFTY 
REI URN $) 

SYM8P := SYMEP + 1 
SYMBV*($YMBP) := CH 
GOTO NSCH $) 

CASE 'N': IF lINEP NE 1 GOlD CCNTERR 
WR IT EO" OUTPUT, '*B') 

CASE ENDCFSTREAMCH: SYMB := END 

CONTERR: 
DEFAULT: 

AND KIND() = VALOF 

RETURN 

REPORT(S, 4, 'CH~RACTER OUT Of CONTEXT" 
GOTO l $)1 

SCl SWITCHCN CH INTO 
$( CASE 'A':CASE '8':CASE 'e'leASE 'O'leASE 'E': 

CASE 4F·:CASE 'GI:CASE 'Ht:CASE 'I':CASE 'Jt: 
CASE 'K':CASE Il':CASE 'M'leASE 'N'~CASE '0': 
CASE 'P':CASE 'I':CASE 'R':CASE 'S':CASE 'T': 
CASE 'U':CASE 'V':CASE 'W':CASE 'X':CASE lye: 
CASE 'Z':CASE I_I: 

RESUlTIS CAPITAL 
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CASE 'O':CASE 'l':CASE '2':CASE '3':CASE '4': 
CASE. IS'sCASE '61:CASE ·1':CASE 18':CASE '9': 

RESUlIIS DIGIT 

CASE '*NI:CASE '*S-:CASE l*T':CASE 0: 
RESUL1IS IGNORABLE 

CASE ';~:CASE ',':CASE '+':CASE t{l; 

CASE ')':CASE ':':CASE 't':CASE '$1: 
CASE ')'leASE '<":CASE "I':CASE '~': 
CASE '''''I': 

RESUl TIS SIMPL E 

CASE '.': RESUlTIS DOlK 

DEFAULT: RESULTIS OTHERS $}1 

ANO RCH() BE 

$(1 IF CH='*N' 00 $( lINEP:~ 0; COlUMN(OliTPUT.21) $. 
REACCHt INPUT, LVCH) 
LINEP := LINEP+l 
IF LINEP > liNET DO 
$( WRITECHfOUTPUT, '*T') /1 SEPARATE CClUMNS 12 AND 13 

$( WRITECH(OUTPur, CH) 
REAOCH(INPUT. lVCH) $) REPEATUNTIl CH='*N' 

IF TIME_EXCEEDED DO TIMECVFL() f) 
WRITECH(QUTPUT, CHt $)1 

»> EJECT 
II P~lIB 

LET LCCKUPWORO(} = VAlOf 
$(1 lET I, V2, \13, 'V4, V5., V6 = SY~BPf SYMBV.(2h sy~eV*(3h 

SYMBV*(4J. S~MBV*(5), SYMBV*(6t 

SWITCHON SYMBV*Clt INTO 
$( DEfAULT: RESUL1IS NAME 

CASE 'A': 
RESULTIS 1=3 £ V2='N' t V3=IO' -* M_AND, 

1=3 & V2='U' S V3='G' -* M_AUG, 
NAME 

CASE '0': 
RESUlTIS 1=3 & V2='E' & V3='F' -* OEf, 
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1=5 & V2='U' & V3='M' & V4=IMI , V5=IY' -* "_DUMMY. 
1=2 & V2='O' -* M_DO, NAME 

CASE IE': 
RESULTIS 1=2' V2='Q' -* ~_EQ, 

NAME 
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CASE 'F' : 
RESUlTIS 1==5 S V2=' A' S v 3== 'l' s V4=='S' & V 5= Ie' :..... M_FAlSE. 

1=2 & V2='N' -* LAMBDA, NAME 

CASE 'G': 
RESUlTIS 1::::2 & V2=='R," -* fCGRt 

1=2 S V2= 'E' -* "eGE, 
1=4 & V2='O' & V3='T' & V 4= I O' -* 'CGOTO, NAME 

CASE • I' : 
RESUlTIS 1=2 & V2= I F\1 -* M_IF, 

1=4 & V 2== IF' & V 3=' S' & V4='0' -* IFSO. 
1=5 & V2=IFI S V3='N' &, V4='0' & V5='T' -* IFNOT, 
1=2 S V2='N' -* IN, N.AME 

CASE • l' : 
RESUl TIS 1=3 S V2=='E' & V 3:' T' -* "'_lET, 

1=2 S V2='S' -* M_lS, 
1=2 & V2='E' -* f"_tE, 
NAME 

CASE 'N': 
RESULT IS 1=3 6 V 2= '0' & V3='1' -* M _NOT, 

1==2 8 V2='E' -* "'_ t\ E, 
1=3 , V 2=' I • .. "3= 'l' -* PI. _Nil .. "AilE 

CASE '0': 
RESUl TIS 1=2 {\ V 2= 'R' -* M_lDGOR t I'IA~E 

CASE 'R': 
RESUlTIS 1==3 & V2= , E' & V 3= IC I -* REC .. 

1=3 i \lZ;;::'E' &. V3='S' -* ~_RES , 
NAME 

CASE • T': 
RESUl TIS 1=4 & V2= tR t f. V3='U' & V4=' E' -* tl_ TRUE, 

1=4 & V2=' E' 8 \l3='S' & V4=' T' -* M_TEST, NAME 

CASE I V' : 
RESUlTIS 1==5 & V2='A' & \l3='L' & V4='0' & V5='FI -* M_VAlOf, 

NAME 

CASE ·W': 
RESUlTIS 1=5 t V2='H' S V3='E' S V4='R' S V5='EI -* WHERE, 

1:5 & V2='H" & V3=' I' & V4='l' & V5==' E' -* M_WHIU:, 
1=6 & V2= 'I' & V3='T' 6. Vlt:'H' , V5='I' & \l6=IN' 

--* WITH.fN t 
NAME 

$}1 



PAL2 ~/Ol/70 1:48:41 

II PAL2 LAST MODIfIED ON FRIOAY~ 12 JUNE 1910 
II AT 5:31:16.75 BY R MAEEE 

»> FILENAME ·PAL2-

II 
II 
II 
II 
1/ 
1/ 
// 

»> GET 'PALHD' 

»> EJECT 
/1 PAL2A 

NANlfEST 

LET CAEt) = VALOf 

$( 

*.*******'* 
* * 
• PAl2 * 
* * ********** 

EMPTY '= 0 $) 

$ (l L I:T A t I = 0, 0 
lET DEfV = VEe (BYTEMAX/BVTESPERWORD) 
LET VI = VEe BYIEMAX 
SVMBV, SYMBP := Vl, 0 
LINEP := 0 
AETREEP := STORAGET 
CHKIND, eH := EMPTY, '*N' 
NAMEeHAIN := a 
DUMMVN := LISTUM_DUf-lMY) 
NEXT SYMB() 
TEST SVMS=DEF 

THEN $(3 L: WHILE SYMB=OEf DO 
$( NEX1SYMB{) 

DEfV*CI) :~ RDEF(O) 
I := 1+.1 $) 

UNLESS SYMB=ENO DO 
$(4 REPORT(2, ~7, '.'OEF.' DEFINITION') 

RCCMLOOP (1 ) 
N: SWITCHCN SYMB INTO 

$( DEfAULT: NEXTSY~B() 

GOTD N 
CASE OEf: GOlO L 
CASE END: t)4 

A := L ISTH f'i_DUMMY) 
UNTIL 1=0 00 $( I := I~l 

A := lIST3(DEf~ DEfV.'I), A) $)3 
OR $t3 p: A := LIST2(PAREN, RCCM{O) J 

UNLESS SYMB=END DO 
$( REPORT(2, 9a, 'THE PROGRAM IS') 

RCOMLOOP(O) $)3 
RESUlTIS A $)1 
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AND RCCMLOOP(N) BE 
to ( to ( NeXT S,"MIH ) 

RCOMfQt 

9/01/70 

IF SY~B=END ~ETURN 

1:48:41 

IF N=l LOGANO ( SYMB=DEF LeGeR SYfliB=M_"ND ) RETURN 
REPORT{2" 99, 'THE PROGRAM OR DEFINITION HAS AGAIN') 

$) REPEAT $} 

AND REPORT{M, N, SI BE 
$(l WRITESf'*N*T*r •• ********SYNTAX ERROR .) 

WRITEN(N) 
WRI TE S ( , •• • ' ) 
SWITCHCN MINTO 

$I CASE 1: WRITESt'SVNTAX ERROP If'> ') 
TEST s=o 

THEN ~RITE5('DEFlf\ITI(~t) 

CR $( WRITESt s, 
WRITESt· EXPRESS JON' ) $) 

GOTD L 

CASE 2: WRITES(S~ 
WRITES(' PREMATURELY TERMINATED') 
GOTO l 

CASE 3: WRITES(S) 
WRITES P CUT CF CCNTEXT') 
GeTD L 

CASE 4: WRITESPUI\MATCt-EO CLOSING BRACKET IN .) 
CASE 5: WRITES(S) $) 

L: WRITES(4*N*T*T') 
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UNLESS CH = '*N' DO fOR I = 1 TO LINEP DC WRITECH(OUTPUT,'.S') 
IF N LS 100 DO CCMPERROR := TRUE $t1 

»> EJECT 
II PAl2B 

LET RCCMtN) ~ VAlOf 

$(1 lET A~ B, C = 0, 0, 0 

SWITCHON sy~e INTO 

$( CASE M_LET: UNLESS N=O GO REPOR1(3, 30, '*'lEl*") 
NEX1SYMB() 
A := ROEF{O} 
UNLESS SYMB=IN DO 

REPORT(l, 31, '*'lET*'4) 
NEXTSYMBC) 
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B := RCCM(O) 
RESUlTIS lIST3(~_lET, A, BJ 

CAS E LAMBDA: UNLESS H=O CO REPORT (3, 32, .;ott FN*' • ) 
NEXTSYMBC) 

${ LET V ;: VEe 50 
LET I :: 0 
WHilE I lE 50 DO 

$( UNLESS SYMB=ERA LOGOR SYM8=NAME BREAK 
v* ( I) : *' R B V ( ) 
1 := 1+1 .$) 

IF 1=0 00 RE'ORT{l, 33, '*'FN*'I) 
UNLESS SYMB=DOT DO REFeRT(l, 34, '*'FN*"J 
f\ E XT S Y M e ( ) 
A := RCOMIO) 
WHILE I GR 0 DO 

$( I :;= 1-1 
A ;= LIST3(lAMBCA, V.'ll, At $) 

RESULTIS /J $) 

CASE ,.CVAlOF: UNLESS N L E 4 DO REPORH3, 35, ,*, VALCF.'·) 
NEXTSYMe() 
e := RCCM(6) 
A := lIST2{M_VALOF, 8) 
GOTD L 

CASE M_TEST: Uf\LESS N lE 10 DO REPORTt), 36, I.'TEST.") 
NEXTSYMB() 

CASE .eIF: 

A :== REXP(20} 
SWITCHON SV"! INTO 
${ C/JSE IFSO: NEXTSVMB(} 

B : = RC C f# ( 8 ) 
UNLESS SVM6=lfNOT GOTO TESTERR 
NEXTSYMB () 
C ::: RCOfolfS) 

TESTEND: A := lIS14{CONO t A, Bt C) 
GOTe L 

CASE IFNOT: NEXTSYMB() 

DEFAULT: 

C := RC C~ (8) 
UNLESS SYMB=lFSO GOTD TESTERR 
NEXTSYMB() 
B:= RCC~(8) 
GOT(; TESTEND 

TESTERR: REPORT(l, 37, '*'TEST*'·) 
GOTO l $) 

CASE M_WHILE: $( LEI OP = SYMS 
UNLESS N LE 10 00 

REPORT{3, 38, '*'If*' OR .'WHllE.·') 
NEXTSYMB () 
A := REXP(20) 
TEST SYfiB='CDO 

THEN NEXTSVMB() 

Page 3 



PAl2 9/01/70 1:48:41 Page 4 

OR REPORT«S, 138. 
·.-DO*' ASSUMED TO BE MISSING.' J 

B :>;;; RtOM'S) 
TEST OP=fClf 

THEN A !.;::; lIST't(CONO.A,B,DUMMYN) 
OR A:= lIST3CM_WHIlE,A,S) 

GOTO L $) 

CASE M_GOTO: NE~TSYMe() 
B := REXP(38) 
A -:= LIST2{ M_G(}TO, B} 
GOTO l 

CASE M_RES: NEX1SYMS() 
B := REXP(14) 
A := LIST2(~_RES, B) 
GOlD L 

CASE M_DUMMY: NEXTSYMfC) 
A := DUMMYN 
GOTO L 

CEfAULT: A:= REXPfN) 
UNLESS SYMB=ASS GeTO l 
NEXTSYMB() 
B := R E XP ( 14 ) 
A := lIST3(ASS, A, B} 
GOTO l $) 

L: SWITCHGN SY~8 INTO 

$( CASE WhERE: IF N GR 2 RESlLTIS A 
NEXTSYM8( ) 
B := RBDEf(O) 
RESULTIS LIST3(M_LET, B, A} 

CASE SEQ: IF N GR 6 RESULTIS A 
NEXTSYMSO 
B := RCOM (6) 
A := LIST3(SEQ. A, B) 
GOlD l 

CASE COLON: UNLESS Hl*'A)=NAME lOGAND N LE 8 00 
REPORT(5, 39, 'SYNTAX ERROR IN LABEL'. 

NEXTSYMB() 
B :: RtOMeS) 
A :; lIST4(COlON, At S, 0) 
GOTO L 

DEFAULT: RESULIIS A $)1 

»> EJECT 
II PAl2C 
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LET REXP(N) = VALOF 

$(1 LET A, B, C = 0, 0, 0 

SWITCHDN SYMB INTO 

$(2 CASE M_NDT: UNLESS N LE 24 DO REPORT(3, 51, I.'NOT*'" 
NEXTSYMB() 

CASE M_PLl.iS: 

A :: REXP(26) 
A := LISTZ(M_NOT, A) 
GOTD l 

CASE M_MINUS: $( LEl OP = SYMB 
NEX1SYMB( ) 
UNLESS N LE 30 00 

REPORT(3, 52, 1*'+*' OR *'-.") 
A := REtP(32t 
A := lIST2(OP=tJ_PlUS -;of ~_PGSt r·LNEG .. At 
GOIO L $) 

CASE NOSHARE: UNLESS N lE 36 DC REPOPT(3. 53, '.'$*". 
NEXISYMB(' 
8 := REXP(381 
A := LIST2{~CSHARE, Bt 
GOIO l 

CASE M_NIL: 
CASE M_TRUE: 
CASE M_FALSE: A := lIST1{SY~8) 

NEXTSYM8(.) 
GelO APPLY 

CASE NUMBER: 
CASE STRINGCCNST: A := RC~S') 

NE Xl SVtfS ( ) 
GOTO APPLY 

CASE NAME: A '"- RONAME() .. -
APPLY: B -- RlRG') .-

IF B = o GOIO L 
A .- LIST3(M_APPLY, .-
GOTO APPLY 

DEFAULT: A:= RDBEXP() 
IF A=O 00 
$( TEST SYMB=END 

A, B) 

THEN REPORT(Z. 55, ·SOURCE P~OGRAM.) 
OR REPORT(3, 56, 'S~MBOl') 

RESULT IS 0 $) 
IF N LE 8 DO A := H2*(A) 
GOTO APPLY $)2 

L: SWITCHON SVMB INTO 
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$( CEFAUlT: RESUlIIS A 

CASE COMMA: IF N GR 14 RESUlTIS A 
$( LET I = 1 

lET V = VEC 500 
WHILE SYMB = COMMA DO 

$« N f XT sv MB ( » 

B := A 

V*(I) :~ REXP(16) 
I := I + I $) 

A := NEWVECfI + 1) 

1:48:41 

.*(0), A*(l). "'*(2) := COMMA. I, B 
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FOR J ::: 1 TO I - 1 00 A*(J • 2) := V*(J) $) 
GOI0 L 

CASE M_AUG: If N GR 16 RESULTIS A 
NEXT SYMB () 
B := REXP(18) 
A := LIST3CM_AUG, A, B) 
GOTe l 

CASE COND: If N GR 18 RESUL1IS A 
NEXTSVMB () 
B := REXP( 18) 
UNLESS SVMB=eAR [0 REPORT{l, 57, t~,_>*,,) 

NEXTSYMB () 
C := REXP(18) 
A := LIST4(COND,~, e, C) 
GOTO L 

CASE "_LOGCR: If N GR 20 RESULTIS A 
NEXTSYMB{) 
e := REXP(22) 
A : ::: lIS T 3 ( ,.,~ l CG C 1< ,A , B) 
GOTO L 

CASE M_lOGAND: IF N GR 22 RESLLIIS A 
NEXTSYMfH) 
B := REXP (24) 
A := lIS13CM_lOGAND, A, B} 
GOTO L 

CASE VALDEF: REFCRT(5, 157. 

CASE M_GE= 
CASE foLNE: 
CASE t'CLE: 
CASE M_EQ: 
CASE r"LLS: 

t •• =._ USED OUT CF C(~TEXT; .·EQ*' ASSUMEO') 
SYMB := M_EQ 

CASE "_GR: If N GR 26 RESULTIS A 
$( LET OP ::: SYMB 

NEXTSYMBO 
B := REXP(30) 
A := lIST3(OP, A, B) 
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GOTO L $) 

CASE "_PLUS: 
CASE M_MINUS: $( LET OP :: SYMa 

CASE "'_MULT: 
CASE ('COIV: 
CASE t'CPOWER: 

$( 

If 
IF 

IF N GR 30 RESUlTIS , 
NEXTSYMB() 
B := ~EXP(32) 
A := LIS13(OP, A, a) 
GOTO l $) 

N GR 3.2 RESULTIS A 
N GR 36 RESULIIS A 

LET OP = SYMB 
t\EXTSYMS() 
B -- REXP(34) .-
/J :"= LIST3(OP, A, B) 
GOIO l $) 

CASE PERCENT: IF N GR 36 RESULTIS A 
NEXTSYMB ( ) 

1:48:41 

UNLESS SYMB=NAME GO REPORT(3, 58, '*'1.") 
B := RCN4IKE ( ) 

»> EJECT 
II PAl20 

LET RBOEF(N) :: VALOF 

$( 1 LET A=O 

C ::: REXP(38) 
A := lIST4(COMMA, 2, At C} 
A := LIST3(M_APPlY, B, A) 
GCTO L Sll 

SWITCHCN SYMB INTO 

$( CASE NAME: $(2 LET 8=0 
A := RONA~.E{) 
If SYMa=COMMA DO 

$( A := RDNAMELIST(A) 
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UNLESS SYf4B=V·ALOEf 00 RE.PORT(l, 10, 0) 
NEXlSYMB«t 
B != RCOM(O) 
RESULTIS LIST3(VAlDEF, A, Bt $) 

IF SYMB::V'LOEF CO 
$( NE XTSYMB 0 

B := RCCM(O) 
RESUlTIS LIST3(VAlDEF, A, Bt $) 

$( LET V = VEe 10 
LET I ;: 0 
WHILE I lE 10 DO 
$( UNLESS SVM8=BRA LOGOR SYM8=NAHE BREAK 
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V*(I) := RBVe) 
I := I -+ 1 $) 

1:48:41 

UNLESS I NE 0 lOGA.NO SVMB=VALOEF 00 
REPORT{l. 11, 0) 

NEXTSYM8() 
e := RCOM(O) 
kHIlE I GR 0 00 $( I := I - 1 

Page 8 

8 := ltST3(lAM8DA, V*fIJ, 8) $) 
RESUlTIS lIST3(VAlOEf, A, 8) $)2 

CASe BRA: NEXTSVX8{) 
A :: ROEF(O) 
UNLESS SYM8=KET DO REPORT(4, 12, 'OEFINITION') 
NE XT$YMEl () 
RESUlTIS A 

CASE REC: NEXTSYM£() 
UNLESS N EQ C 00 
$f REPORT(S, 112, 'REDUNDANT *'REC*' IGNORED') 

RESUlllS RBDEF (2) t) 
A := RBDEF(2) 
RESUlTIS lIST2{REC, A) 

DEFAULT: REPORT'l, 13, OJ 
RES lJL 1 ISO $ ) 1 

AND RDEF(N) .:: VAlOF 

$(1 LET A .:: RBOEF(O) 
LET B == 0 

l: SWITCHCN SYMB INTO 

${ DEFAULT: RESUlIIS A 

CASE "_ANO: IF A = 0 DO 
REPORT(S,15,'OEFINITION ~ISSING EEfORE .'ANO*'f. 

IF N GE 6 RESULTIS A 
$( LET I '= 1 

LET V = VEe 100 
WHILE SYMB = "_AND DO 

$( NEXTS'OHH) 
v*n) := RBOEf(O) 
I := I + 1 $) 

B := A 
A := NEwVEC(I + 1) 
A*(O), A*(I), .*(2) := M_ANO, I. B 
FOR J = 1 TO I - 1 DO A*(J + 2) := V*(J) $. 

GOTO L 

CASE WITHIN: IF A=O DO REPORTfS, 16, 
'OEFINIT ION MISSING BEFORE * ·WITHIN.") 

IF N GE 3 RESUlTIS A 
NEXTSYMB() 
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B := ROEF(O) 
A := lIST3(kITHIN, ~, B) 
GOlO l $)1 

ANt RBV() = VAlOF 

$(1 lET A=O 
If SYMS=NAME RESUllIS RONAME{) 
NEXTSYMB( ) 
IF SYMS=KET 00 $( NEXTSYMf() 

RESUlTIS lIST1(MPT) $) 
A := RDNAMElIST(O) 
UNLESS SYMS=KET 00 

REPORT(4, 17, 'BV PART') 
NEXTSYMB() 
RESULTIS A $}l 

AND R[N~~ElIST(N) = VAlOF 

$( lET A, B, I:: 0, N, 1 
lET V = VEC 100 
IF N = 0 DO $( UNLESS SYMB=NA~E DO 

REPORT(S, 20, fA NA~E IS tUSSING') 
B := RDN~ME() $) 

UNLESS SYMS = COMMA RESUlTIS 8 
WHILE SYMS = COMMA CO 

$( NEX1SYMB() 
UNLESS SVMB=NAME DO 

REPORT(S, 21, IA NAME IS MISSING') 
V*(I) := RDNAME() 
I := I + 1 1) 

A := NEhVEC(I + 1) 
".(0)' A*{l)' A*(2) := COMMA, I, B 
FOR J = 1 TO I - 1 DO A.{J + 2) := V*(JJ 
RESUlTIS A $) 

AND RONAME() = VAlCF 

S(l lET S = VEe «BVIEMAX/BYTESPERWORD) 
lET l, A, B = N'MECHAIN, 0, SYMB 
lET N = SYMBPIBYTESPERWORD + 1 

II THE LENGTH OF THE STRING 11\ WORDS 
If N GR 5 00 REPORT{5, 23. 'NAME TOO lONG') 
SYMBV*«O) := SVMBP 
PACKSTRING(SYMBV, S} 
NEXTSYMB() 
UNTIL l = 0 DO 

$(2 lET V = H3*(l) 
IF S*CO)=V*COJ 
DO $(3 If N=l RESUlIIS l 

IF 5*( l)=V*( 1) 
OC $( IF N=2 RESUlTIS l 
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IF S*(2)=V*(2t 
00 $( IF N=3 RESUllIS l 

IF S*(3)=V*(3) 

1:48:41 

00 $( IF N=4 RESUlTIS l 
IF S*(4)=V*(!t) 

l :: HZ*(L) $)2 
A := NEWVEC(N-1) 

CC RESUlTIS l $)3 

NAMECHAIN := LIST3(B, NA~eCHAIN, A) 
FOR 1= 0 TO N-l 00 A*(I) := S*(I} 
RESULTIS NAMECHAIN $)1 

AND KONS() = VAlOF 

$( lET A = 0 
lET N = SYMBP/BYTESPERWORC + 1 
lET S = VEe 150 
SYMBV*( 0) := SYMBP 
PACKSTRING{SYMBV, SI 
A := NEWVeC(N-l) 
FOR 1= 0 Te N-l DO A*tI) := S*(I) 
RESUlTIS LIST2(SVMB, A) 1) 

AND RARG() = VALOF 

U1 lET A = C 
SwI1CHON SYMB INTO 

$( DEFAULT: RESULTIS RDBEXP{) 

CASE M_NIL: 
CASE M_TRUE: 
CASE M_fAlSE: A := lISTlfSYMB) 

NEXTSYME() 
RESULIIS A 

CASE NUMBER: 
CASE STRINGCONST: A := RONS() 

NEXTSYMe() 
RESUlTIS A 

CASE NAME: RESULTIS RONAME{) $)1 

ANO RCBEXPI) = VAlCF 

$(1 lET A=O 
UNLESS SYMB=BRA RESUlIIS C 
NEXT SYMIH ) 
A : :: RC a.' ( c » 
IF A=O DC REPORl«5, 25, 

'EXPRESSICN MISSING WITHIN BRACKETS'. 
UNLESS SYMB=KET DO 
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REPORT(4, 26, 'EXPRESSION') 
NEXTSYM8() 
RESUlTIS LIST2(PAREN, A) $)1 

1:48:41 

»> EJECT 
II PAL2E 

LET PlIST(X, N, 0) BE 

$(1 LET SIZE, S = 0, 0 
IF X=O DO ${ WRITES( 'NIL' } 

RETURN $. 
IF X lE 100 DO $( WRllEN«X) 

RETURN $) 

IF Hl*( xt=NUMBEH DO $( WRIlES( '** NlMBER • ) 
kRI1ES(H2*{X)) 
R erURN $) 

IF H1*(X)=NAME 00 $( ~RllES{ '** NAMEJ 
WR ITHH H3*( X}) 
kR 1 T E S « • • ) 
W R I 1:E S ( H 3* ( )() ) 
RETURN $) 

IF Hl*()O=STRINGCONST 00 $( WRITES( ,** STRINGCONST ' ) 
WRITES(H2*{X}) 

IF N=O DO $( WRllES{ 'ElC' ) 
RETURN $) 

NODETYPE(X, LV SIZE, LV S) 
WRITES(S) 
FOR I = 2 TO SIZE OC 

RETURN t) 

$( WRITECH{COIPUT, '*N') 

RETURN $)1 

f OR I = 0 leN 00 W R IT E S ( • I I ) 

PLIST(Hi*cX+I-l), ~+l, C) $) 

AND NODETYPE(X, N, S} BE 
$(1 SWITCHON H1*(X) INTO 
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$( DEFAULT: RV N, RV S := 0, 'ONKNOWN OPERATOR'; RETURN 

CASE PAREN: RV N, RV S . - 2, ' PAREN' ; RETURN .-
CASE DEF: RV N, RV S -- 3, • OEf' ; RETURN .-
CASE "_lET: RV Ny RV S 0- 3, I LET' ; RETURN .-
CASE COLON: RV N. RV S -- 3, 'COlON'; RETURN .-
CASE SEQ: RV N. RV S :u ~, ' seQ' ; ReTURN 
CASE M_GOTe: RV N, RV S .- 2, I GOTO' ; RETURN .. ~ 
CASE M_VALOF: RV N, RV S .. - 2, ''VAlOf'; RETURN ,,-
CASE M_RES:: RV N, RV S e_ 2, IRES • ; RETURN .-
CASE lA~BDA! RV N, RV S 4- 3, 'lM4BDA' ; RETURN .-
CASE CONO: RV N, RV S -- 4, ·CGNO'; RETURN .-
CASE M _WHILE: RV N, I<V S -- 3. 't .. ULE'; RETURN .-
CASE ASS: RV Nt RV S 0- 3, 'ASS'; RETURN .-
CASE COMMA: RV Nt RV S -- H2*C)()+2, 'COMMA' ; RETURN .-
CASE ~CAUG: RV N. RV S .- 3, 'AUG'; RETURN .-
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CASE fCLOGOR: 
CAS E M_LOGANO: 
CASE "_NOTl 
CASE "_EQ: 
CASE 'LLS: 
CASE r-LGR: 
CAS E "-GE: 
CASE M_lE: 
CAse "_NE: 
CAS E "_PLUS: 
CASE "_HI NUS: 
CAS E P",-POS: 
CASE "_NEG: 
CASE "_MULT: 
CASE ~LOIV: 
CASE "CPOWER: 
CASE "_APPLY: 
CASE M_DUMMY: 
CASE NOSHARE: 
CAS E ~LTRUE: 
CASE "_FALSE: 
CASE "_NIL: 
CAS E I1PT: 
CASE M_AND: 
CASE WITHIN: 
CASE REC: 

9/01/70 1:48:41 

RV N, ~v S := 3, 'LOGOR'; RETURN 
RV Nt RV S := 3. 'lCGANO'; RETURN 
RV Nt RV S := 2. 'NOT-; ~ETURN 
RV N, RV S := 3, 'EQ'; RETURN 
RV Nt RV S := 3, 'LS'; RETURN 
RV N. RV S := 3, 'GR'; ~ETURN 
RV N, RV S := 3, 'GE'; RETURN 
RV N, RV S := 3, 'lEi; RETURN 
RV Nt RV S :: 3, 'NE'; RETURN 
RV N, RV S := 3, 'PLMS'; RETURN 
RV Nt RV S := 3, 'MINUS'; RETURN 
RV N, RV S := 2, 'POS'; RETURN 
RV N, RV S := 2, 'NEG'; RETURN 
RV Nt R\t S :=3, 'MUlT"; RETURN 
RV N, RV S := 3, 'O.IV·; RETURN 
RV N, RV S := 3, • peWER'; RETURN 
RV N, RV S := 3, 'APPLY'; RETURN 
RV Nt RV S := 1, 'CUMMY'; RETURN 
RV Nt RV S := 2, 'fliGSI-:ARE'; RETURN 
RV Nt RV S := 1, 'TRUE'; RETljRN 
RV N, ~v S := 1, 'FALSE'; RETURN 
RV N, RV S := 1, '~IL'; ReTURN 
RV N, RV S := 1, '()t; RETURN 
RV N, RV S := P2*(X)+2, 'AND'; RETURN 
RV ~, R\ S := 3, 'WITHIN'; RETURN 
RV N, FV S := 2, 'REC'; RETURN 
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CASE VAlDEF: RV Nt RV S := 3, 'VALDEF'; RETURN $)1 

»> EJECT 
II PAl2F 

LET NEWVfC( N ) = VAlOF 

S{1 AETREEP ;= AETREEP - N - 1 
If CODEfIlEP GE ~ETRE£P 00 

$( WRITES{'*N*N*N*TAE TREE EXCEEDS AVAlIAElE SPACE •• t 
WRITES('COMPIlAIION ABORTED.*~t) 
CGMPERROR := TRUE 
LONGJUMP(EOP, EOPlEVEL} $) 

RESULTIS AEIREEP $)1 

AND lIST1(A) = VAlOF 

$(1 LET V = NEWVEC(O) 
v*( 0) : = A 
RESULTIS V $)1 

AND LIST2(A, BI = VALOF 

$(1 LET V = NEkVEC(l) 
V*(O), V*tll := A, B 
RESUlTIS V $11 
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AND LIST3(A, B, C) : VALCF 

S(1 LET V = NEWVEC(2) 
V*fO), V*(1), "~(2) := A, B, C 
RESULTIS V $)1 

AND LIST4(A, at C, D) : VALOF 

$(1 LET V = NEkVEC(3) 
v* (0)' v *« 1), v:t ( 2 ), v * { 3 ) : = A, B, C, 0 
RESULTIS V t)l 
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II PAL3 LAST MOOIFIEC ON FRIDAY, 12 JUNE 1970 
II AT 5:37:22.18 BY R MABEE 

»> fILENAME 'PAL3' 

II 
II 
II 
II 
II 
II 
II 

») GET 'PALHDI 

»> EJECT 
II PAL3A 

LET TRANS(X, MODE} BE 

~********* 

* * * PAl3 * 
* * 
********** 

$(1 If TIME_EXCEEDED 00 TIMECVFl() 

IF X=O DO $( WRITES{ ·.N*N*T •••••• eXPRESSION MISSING~N' ) 
CCHPERROR := TRuE 
OUTOP ('CNIL) 
UPSSP (1) 
RETURf\ $) 

$( LET OP = Hl*(X) 

SWITCHCN OP INTO 

$( CASE "_LET: $( LET l = NEXTPARA~{) 
LET N = NEXTP t1RMH) 
TRANSRHS(H2*{X)) 
OUTOP(M_BlDCKLlf\K}; OUTP(L} 
IF SSP=MSP DC MSF :~ SSP+l 
TRANSSCOPE(X, N, MODE) 
COMPLA8(L) 
RETURN $) 

CASE OEf: TRANSRHS(H2*(X» 
C_DECLNAMES(H2*(X» 
TRANSLA8ELS(P3*{X») 
TRANS(H3*(X), VAL) 
RETURN 
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CASE .CMUlT:CASE M_OIV:CASE M_PLUS:CASE tCMINUS:CASE M_POWER: 
CASE "_EQ:CASE f_l$:CASE M_GR: 
CASE "_GE: CASE "_lE: CASE M_N£: 
CASE M_LOGANO:CASE "_LOGOR: 

TRANSCH3*(X), VAL) 
TRANSIH2*(X), ~AL. 
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OUTOPCOP) 
SSP := SSP-l 
IF MOOE=REF DC CUTOP(M-fOR~LVAlUE) 
RETURN 

CAse "_AUG: TRANStH3*fX), REF) 
TRANS(H2*(Xl. VAL) 
DUTCPHLAUG) 
SSP := SSP .... l 
IF MOOE~REF OC DUTOPIM_FORMlVAlUE) 
RETuRN 

CASE M_APPLY: TRANS{H3*(X), REF) 
TRANSfH2*(X), REF) 
aUTOP (M_AP PL Y ) 
SSP := SSP-l 
IF MODE=VAl DC OUTDP{M_FORMRVAlUE) 
RETURN 

CAS E "_PDS: CASE ~CNEG: ell SE M_NOT: 
TRANS(H2*(X», VAL) 
DUlOPCOP) 
IF MODE=REF DC OU10P(~_FOR~lVAlUE) 
RETURN 

CASE NOSHARE: lRANS(H2*{X), VAL) 
IF MCOE=REF DO CUTOP« M_FQ~MlVAlUE) 
RETURN 

CASE COMMA: ${ LET R(X) 8E $( TPANS(X, REF) $) 
MAPBfR, X) 
CUTCPtM_TUFlE); OUlN{C_lE~GTH(X)) 

SSP := SSP - C_lENGTHfX) + 1 
IF MOCE=REf DO OUTOP(~_FORMlVALUe) 
RETURN $) 

CASE LAMBDA: $( lET l, M= NEXTP'RAM(), NEXTPARAMC) 
lET N = NEXTPARAM() . 
OUTOPOCFORMClOSURE); aUTP(l) 
UPSSPfl) 
OUTOP(M_JUMP}; CUTP(M) 

IIFOP THE JU'P ROUND THE BODY 
COMPLA8 (Ll 
TRANSSCOPE(X, N, REf) 
COMPlAB(ft) 
IF MODE=REf DO OUTOPtM_fORMLVAlUE) 
RETURN $) 

CAS E COLON: IF H4*( X )=0 00 
$ ( WRITES« I *N*N*T******lABEl .) 

~RITESCH3*{H2*(X))) 

WRITES(' IMPROPERLY USEO*N') 
COMPERROR := TRUE $) 

COMPlA8(H4*(X)) 
lRANSCH3*(X), MODE) 
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RETlRN 

CASE SEQ: TRANSCH2*(X), VAll 
OIJTOP C "_LOSE 1) 
SSP :: SSP-l 
TRANS{H3*(X), MODe) 
RETURN 

CASE M_VALOf: $( LET L = NEXTPARAM() 
LET N = NEXTPARAM() 
CUTOPUCRfSlINK); OUTPll) 
SSP := SSP+l 
IF SSP GE "SP 00 ~SP :a SSP+l 
$( lET A, B = SSP, NSF 

SSP, NSP := 0, 1 
QUTOP(M_SAVE); QUTP(N) 
OUTOP (PC TEST E",fTY) 
OUTOP(JJ) 
OUTOP(M_fGRMlVALUE) 
OUTOP(M_DECLNAME) 
OUTNAME(lIST3(NAME. 0, '**REs**'n 
TRANSl'BElS(H2*( •• ' 
TRANS(H2*(X}, REF. 
OUTOP (toCR ETURN ) 
UNLESS SSP:::1 00 

WRllES('*N*N*T****** SSP ERROR*N') 
OUTPSOP{N, EQU, MSP) 
SSP, MSP :: A, e $) 

COMPLAeCl) 
IF MODE=VAl CC CliTOP(M_FCliMRVALUEl 
RETURN $} 

CASE "_RES: TRANS(H2*(X' , REFJ 
OUTOP HCRES) 
RETURN 

CASE ~'LGOTO: TRANS{H2*(X), VAL) 
(tHOP( 14_GOTO) 
RETURN 

CASE CONO: $( lET l, M :: NEXTPARAM(), NEXTPARAM() 
TRANS(H2*{X), VAL) 
CUTGP(M:-.JUMPF); OUTP(L) 
SSP := SSP-l 
TRANSCH3*(X), MODE) 
OUTOP ULJUfiP); GUTP(M» 
COMPlABtl) 
SSP :::; SSP-l 
lRANStH4*tX), MODE) 
COMPLABtM) 
RETURN $) 

CASE "_WHILE: $( lET l, M ~ NEXTPARA~(), NeXTPARAH(t 
COMPlA8UU 
TRANS(H2*(X), ~Al) 
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OUTOP(H_JUMPF); OUTPIl) 
SSP := SSP - 1 
TRANSCH3*{XJ. VAL) 
OUTOP(M_lOSEIJ 
DUTOP(~_JU"P); tUTP(M) 
COPU:;lAB (L ) 
OUTOPtM_OUMMY) 

1:48:41 

IF MOOE=REF DO CUTOfUCFORMlVAlUE) 
RETURN $) 

CASE ASS: TRANS(H2*(X)? REF) 
TRANS(H3*(X., VAL) 
OUTOP(M_UPOATE); OUTN(C_LEf\GTH(HZ*(Xl)J 
SSP := SSP-l 
IF MCDE=REF DC OUTOP{M_FOR~lVAlUE) 
RETURN 

CASE PAREN: lRAf\SlABElS(~2*(X}) 

TRANS(H2*{~). MODE) 
RETURN 

CASE M_NI L: 
CAS E PCDUfi!MY: 
CASE M- TRUE:: 
CASE M_FAlSE: GUTOP(OPt 

UPSSP(l) 
If MODE=REF DC OlTOPtM_fORMlVAlUE) 
RETURN 
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CASE NAME: OUTOP{ MODE=VAl -* M_lOAOR, ~_lOADl); OUTNAHE(X) 
UPSSP (1) 

RETURN 

CASE NUMBER: GUTOPOLlO~Cl\); OUTI\UMBER(X) 
UPSSP(l) 
IF MGOE=REf CO OUTCP(M_FORMlVALUE) 
RETURN 

CASE STRINGCCNST: OUTOP{"_LCACSt; OllSTRINC(X) 
UPSSP(l) 

AND FINDlABElS(X) = VAlGF 

$(1 IF X=O RESULTIS 0 
SWITCHON Hl*(X) INTO 

IF MOCE=REF DO OU10PUCFCRMLVALUE) 
RETURI"i $}l 

$( DEFAULT: RESUlTIS 0 

CASE CCLCN: $( LET L = NEXTPARAM() 
HIt*' X) := l 
OUTOPtM_OECLLABEL); OUTNAME(H2*(X»); QUTPCl) 
PESULTIS 1 + fINCLABElS(H3*(XI) $) 
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CASE PAREN: RESUlTIS FINDlABElSfH2*CXJJ 

CASE CONO: RESUlTIS FINDlABElS(H3*(XU+FINDlABElStH4*tXJl 

CASE "_WHILE: RESUlTIS fINDLABELS(H3*OOt 

CASE SEQ: RESUL1IS fINDLAeElS{H2*(~»+FINOLABELS(H3*C~}J $)1 

AND TRANSLABElS(X) BE 

$( LET N = FINolABElSCX) 
IF N NE 0 00 $( OUTOP(M_SETLA8ES); DUTN(NJ $) $. 

»> EJECT 
II PAl38 

LET TRANSRHS(X) BE 
$(1 IF )=0 RETURN 

SWITCHON Hl*(X) INTO 
$( CASE M_ANO: MAPe(TRA~S~hS, Xl 

OUTOP(M_TUPlE); OUTN(C_lE~GTH(X)) 

SSP := SSP - C_lENGTH(X) + 1 
CUTOP{M_FOR~lVAlUE) 

RETURN 

CASE VALDEF: TRANS(H3*(X), REF) 
RETURN 

CASE REC: OUTOP(M_lOAOEt 
UPSSP (1) 

CEClGUESSES(H2*{X» 
TRANSRHS(H2*( X)' 
C_INITNAMES(H2*(Xl) 
LOADOEFINEE(H2*(X) 
OUTOPUCRESTOREEl) 
SSP := SSP-l 
RETURN 

CASE WITHIN: $( LET l = ~EXTPARAM() 
LET N = NEXTPARAM(} 
T RANSRHS (H2* (X) ) 
OUTOP(M_BlOCKLI~K); OUTP(LJ 
IF SSP~MSP DO MSP :; SSP.! 
$( lET At B = SSP t NSf 

SSP, MSP := 1, 1 
OUTOPCM_SAVE); OtllPlN) 
C_OEClNAMES(HZ*(XJ. 
TRANSRHS(H3*(X)) 
OUTOP ("'_RETURN) 
UNLESS SSP=l DO 

WRITES('*N*N*T •• **** SSP ERROR*NI) 
OUTPSOP(N, EtU, MSf) 
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ssp, MSP := At B $) 
COMPlAB(l) $)1 

AND C_DEClNAMES( X lBE 
$(1 IF X=O RETURN 

SWITCHON Hl*(X) INTO 
$f CASE NAME: OUTOP UCOECLl\AfIlE); OUTNAMEOO 

SSP := SSP-l 
RETURN 

CASE COMMA: OUTOP ("LDECLNAMES); OUTN fC_LENGT'H X) J 
SSP := SSP-l 
MAPF(OU1NAME, X) 
RETURN 

CASE "'_AND: OUTOP(M_MEMBERSJ; OUTN(C_lENGTH(~) 
UPSSP(C_lENGTr(X)-l) 
MAPFfC_OEClNAMES, X) 
RETURN 

CASE REC: 
CASE VALOEF: C_tEClNAMES(H2*fXt) 

REllRN 

CASE WITHIN: C_CECLNAMESfH3*(X) 
RETURN 

CASE HPT: OUTCP(M_TESTEMPTVt 
SSP := SSP-l 
RETURN 

AND lOACDffINEE(X) BE 
$(1 IF X=O RETURN 

SWITCHON Hl*(X) INTO 

$)1 

$( CASE NAME: OUTOP(M_lOAOR); OUTNAMEtX) 
UPSSP U) 
OUTOP(M_FORMlVALUEt 
RETURN 

CASE ~CAND: 
CASE COMMA: MAP8tlOADDEfINEE, Xl 

OUTOPtH_TUPlE); OUTN(C_LENGTH(X)) 
SSP := SSP - C_LENGTH(X) + 1 
OUTOP(M_FORMlVAlUE) 
RETURN 

CASE REC: 
CASE VALOEF: lCAOOEFINEE{H2*(X)) 

RETURN 

CASE WITHIN: LOADOEFINEE(k3*(X» 
RETURN $)1 
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AND DECLGUESSES(X) BE 
$(1 IF X=O RETURN 

SWITCHGN Hl*(X) INTO 
$( CASE NAME: OUTOP(M_LOAOGUESS) 

IF SSP=MSP DO MSP :~ SSP+i 
OUTOP(M_OECLNA~E}; CUTNAME(~) 

RETURN 

CASE M_AND: 
CASE COMMA: MAPf(DECLGUESSES, X) 

RETURN 

CASE REC: 
CASE VAlOEF: DEClGUESSES(H2*tX» 

RETURN 

CASE WITHIN: CEClGUESSES{H3-CX) 
RETURN 

AND C_INITNAMES(X) BE 
$(1 If X=O RETURN 

SWITCHDN Hl*(X) I~TC 

$)1 

$I CASE NAME: OUTOPOLINITNA~E); ClTNAMf{X) 
SSP := SSP-l 
RETUI<N 

CASE M_AND: OUTOP(~~~EM8ERS); OLTNfC_lENGTh(X)) 
UPSSP(C_lE~GTH{X)-l) 

MAPf(C_INI1N~MfS, X) 
RETURN 

CASE COMMA: OUTDP HLI f'.l IT ~AMES}; DUrN (C_l ENGT HO< H 
SSP:= SSP-l 
MAPF(OUTNAME, Xl 
RETURN 

CASE REC: 
CASE VAlOEF: C_INITNAMES(H2*(X)) 

RETURN 

CASE WITHIN: C_INITNAMES(H3*CX)) 
RETURN $)1 

AND TRANSSCOPE(X, ~, MODE) BE 

$( LET A,S = ssp, MSP 
SSP, MSP := 1,1 
OUTOP(M_SAVE); CUTP(N) 
C_OECL~A~eS(H2*CX)) 
TRANSLABELSfH3*(X)) 
TRANS(H3*(X), MCDE) 
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(UTOP (N_RETURN) 
UNLESS SSP=1 00 WRITES('$N*N*T.* •••• SSP ERROR.H-) 
OUTPSOP(N, EQU, MSP) 
SSP, NSP := A,e $} 

»> EJECT 
II PAL3C 

LET MAPF(R, X) BE 
$( LET J = H2*(X) 

FOR 1= 1 TO J to Rex.(! • 1)) $) 

AND MAPBCR, Xl BE 
$( LET J = H2*(X) 

fOR I = 1 TO J DO R (x* (J - I -+ 2)) $) 

AND NEXTPARAM() = VALOF 
$( PARAMNUMBER := PARAMNUMBER + 1 

RESULTIS PARAMNUM8ER $) 

AND UPSSP(X) BE 
$( SSP := SSP + X 

If SSP GR MSP DC MSP := SSP $) 

»> EJECT 
II PAl3D 

LET CCMPLABfN) BE 

$( OUT2llAB, N) 

UNLESS LISTING RETURN 
WRITES( '*N*Nl') 
WRITEN(N) $) 

AND OUTOP (OP) BE 

$(10UTl{OP) 
UNLESS LIST ING RETURN 

$( LET S = VALCF 
$(1 SWITCHON OP INTO 

$( OEfAULT: 

CASE M_RESTOREE1: 
CASE M_fORMRVAlUE: 
CASE M_FORMLVALUE: 
CASE "_TUPLE: 

RESULTIS 'ERROR' 

RESUlTIS 'RESTOREEl' 
RESUlTIS 'fORMRVAlUEt 
RESUlTIS 'FCRpllVAlUE' 
RESUlIIS 'TUPLE' 
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CASE It4_MEMeERS: RESULT IS 'MEMBERS' 
CASE "~lOADG UE S S: RESULTIS 'lOADGUESS' 
CASE 'C TRUE: RESUlTIS 'TRUE' 
CASE "_FALSE: RESUlTIS • FALSE' 
CASE "_Nil: RESUlTIS 'NIL' 
CASE f-LOUMMY:: RESUlTIS 'DUMMY' 
CASE JJ: RESUlTIS 'lOAOJ' 
CASE )ClOSEl: RESUlTI S 'lOSE1' 
CASE M _MUlT: RESULT IS ' MUlT' 
CASE ,.CDIV: RESUlIIS 'OIV' 
CASE M_POWER: RESUlTIS 'POWER' 
CASE M_PLUS: RESUlTIS 'PlUS' 
CASE PLMINUS: RESUllIS 'MINUS' 
CASE tJ,_POS :: RESUlTIS 'POS' 
CASE M_NEG: RESUlTIS 'NEG' 
CASE M_EQ: RESUlTIS lEO' 
CASE fot_lS: RESUl 11 S 'LS' 
CASE M_GR: RESUlTIS 'GR' 
CASE li,-l E:: RESUllIS 'lE • 
CASE fLGE: RESUlllS 'GEl 
CASE M_NE:: RESUlIIS 'NE' 
CASE f.4_LOG~NO: RESULT IS 'LOGANO' 
CASE tJ_lOGOR: RESUlTIS 'UJGOR' 
CASE M_AUG: RESUl TI S I AUG' 
CASE .M_APPl Y:: RESUl TIS ' AI' PL V' 
CASE M_SAVE: RESUliIS 'SAVE' 
CASE M_NOT: RESULTIS 'NOT' 
CASE M._GOTO: AESUlTIS 'GOTO' 
CASE M_RES: RESUlIIS • RE SUl T' 
CASE M_UPDATE: RESUlTIS 'UPDATE' 
CASE M_RETURN: RESULIIS • RETURN· 
CASE M_ TESTEMPTY: RESUlTiS 'TESTEMPTY' 
CASE M_lOAGR: RESUlTIS 'lOACR' 
CASE M_lOADl: RESULTIS 'LOACL' 
CASE M_LOAOtx : RESUl TIS 'LOADN' 
CASE fo':_lOADS: RESULTIS 1lCACS' 
CASE M_LOADE: RESULTiS flOADE' 
CASE ~_OECLNAME: RESUlTIS 'OEClNAMEt 
CASE M_OEClNAMES: flESUlTIS • OECUxAMES I 

CASE t'L IN ITNAME: RESUlIIS • IN ITNAME' 
CASE fic.-I NIT NAMES: RESUlTIS 'INITNAMES' 
CASE M_SETlABES: RESUllIS 'SETlABES' 
CASE .LFORMClOSUR E: RESULT IS 'fORMCLOSR' 
CASE M_JUMPF: RESUlllS 'JUMPF' 
CASE M _JUMP: RESUlTIS 'JUMP' 
CASE M_8l0CKlI M<: RESUlTIS 'BLOCkllNKi 
CASE M_RESlINK! RESUlTIS 'ReSLINK' 
CASE M_SETUP: RESUlTIS 'SETUP' 
CASE "C DEC l LAB El: RESUl TI S 'DEClLABEll $)1 

WRITES('*N*l' ) 
WRITES«S) $)1 

AND OLTN(N) BE 
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$( OUT2CINTEGER, N) 
UNLESS LISTING RETURN 
WRITECH(OUTPUT, '*T') 
WRITEN(N) $) 

AND OUTP(N) BE 

$( CUT2(PARAM, N) 
UNLESS LISTING RETURN 
WRI TESe '~TL') 
WRITENOO $) 

AND OYTNAME{N) BE 

$( LET V = VEe BYTEMAX 
UNPAeKSTRING(H3~{N), V) 
OUT l( NAME) 
fOR 1=0 TO v*(O) DO OlTl(V*(I)} 
UNLESS LISTING RETURN 
WRITECH(OUTPUT, '*T') 
fOR I = 1 TO v*(O} DO WRITEChCCUTPUT, V*'l)) 

$) 

AND OUTNUMBER(Nl Be 

$( LET V .:: VEe BYTE~AX 

UNPAeKST~ING{H2*(N), V) 
OUT H NUMBER) 
FOR I = 0 TO V*(O) DO OlTl(V*{I'} 
UNLESS LISTING RETURN 
WRITECH(OUTPUT, '*T') 
fOR I.:: 1 TO V*{O) 00 WRHECH(OUTPUT, V*CIt) 

$ ) 

AND QUTSTRINGCS) BE 

$( LET V = VEe BYTE~AX 
UNPACKST~ING(H2~(S), V) 
OUTIISTRINGCCNST) 
fOR 1=0 TO V*(O) DO OUTl{V*(I») 
UNLESS LISTING RETURN 
WRITECH(OUTPUT, '*T') 
FOR 1=1 TO V*(O) DO WRITECHHlUTPUT, V*U)) 

$) 

AND OUTPSOP(l, op, N) BE 

$(1 OUTl(OP) 
GU12 (l, to 
UNLESS LISTING RETURN 
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WRITES( '*N*Nl'. 
WRITEN(l) 
WRITECHIOuTPUT, '*T') 
WRITES(OP EQ EQU -* 'EQU', 'ERROR') 
WRITECH(OUTPUT, '*T') 
WRITEN(N) $)1 

AND OUTHX) BE 

${ RV CODEFIlEP := X 
CODEFILEP := CODEfIlEP + 1 
IF COOEF ILEP GE AETREEP CO OVERFLOW ( • $) 

AND O~12(X, Y) BE 

$( CODEFIlEP*(O) := X 
COOEfllEP*(ll := Y 
COOEfIlEP := CCDEFIlEP + 2 
IF COOEFIlEP GE AETREEP DC CVERflOW() ~} 

AND OVERFlOW() BE 

1 :48:41 

$( WRITES('*N*T****** POCODE STORAEE AREA OVERflOW. ') 
WRITES( 'CCMPILAlION TERMINATED.*l\*N4) 
COMPERROR := TRUE 
lONGJUMP(EGP, EOPLEVEL) $' 
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