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(% PASCAL=M COMPILER *)
(* COPYRIGHT 1977, HMARK Do RUSTAD *)

PROGRAM PASCALCOMPILER(INPUT,OQUTPUT);

CONST DISPLIMIT=153 MAXLEVEL=12; MAXADDR=32767;
INTSIZE=2; REALSIZEw4;
CHARSIZE=1; BONLSIZE=)l; SETSIZE=8; PTRSIZE=2;
STRGLGTH=8; MAXINT=32767; SETMAX=58;
LCAFTERMARKSTACK=63
MAXCHCNT = 1203 (% MAXTIMUM INPUT LINE LENGTH #)
% ASCII CHARACTER CONSTANTS *) .
AA=565;3 AF=T70; AZ=903 AU=483 A9=57; APLUS=43; AMINUS=45; ASTAR=42;
ASLASH=47; ALPAREN=40; ARPAREN®=41; ADOLLAR=363 AEQUAL=61;
ASP&CE®32; ACOMMA=443 APERIOD=46; ADQUUTE=R4; A4LBRACK=91;
ARBRACK=933; ACOLON=58 AARRDOW=94; ALESS=H0; AGREATER=262; ASEMI=59;

TYPE (% DESCRIBING: *)

(* BASIC SYM3DLS*)

{Fkbkkkhrkdkrkekk)

SYMBOL®{IDENT ) INTCONSTHREALCONST»STRINGCONST,NLTSY, MULDP,
ADDOPSRELOPSsLPARENT)RPARENTH)LBRACK,RBRACK,COMMA,
SEMICOLONsPERTIOD» ARROW» COLONy BECOMES»CONSTSY, TYPESY,
VARSYs FUNCSYsPROGSY, PROCSY»SETSY, PACKEDSYsARRAYSY,
RECORDS Y EXTERNSYs FORWARDSY»BEGINSYs IFSY,CASESY,REPEATSY,
WHILESY s FOURSYoENDSYsELSESYsUNTILSY,0FSY,DOSYH TGS Y,
DOWNTOSYs THENSY» OTHERSY } 5 )

OPERATUR®{MUL pROIVs ANDOP» IDIV, IMOD,» PLUSs MINUS, CROPSLTOP,
LEUP,GEDP,GTOP,NEOP,EQQOP, INOP, NIOP) S

SETUFSYS=SET OF SYMBOL;
INTSET=SET OF Q.«SETMAXS

(% CONSTANTS *)
{FkEkhbkkphktkkk)
CSP=tCONSTANTS
CONSTANT = RECORD CASE INTEGER OF
(*SET*) Ot (PVALt INTSZT);
(«STRING*) 1t (SLGTH! 0..STRGLGTH; SPTR: CSP;
SVAL: PACKED ARRAY [1.+STRGLGTH] OF 044127}
END3
VALU = RECORD CASE INTEGER QOF
0t UIVALs INTEGER);
1: {VALP: CSP) -
END 3

(* DATA STRUCTURES *)
(hrrdkddokhkkrkkkkkakk)
LEVRANGE=0 .o MAXLEVEL: ADDRRANGE=Q. MAXADDRS
STRUCTFORM®ISCALAR, SURRANGE» POINTERy POWERS ARRAYS» RECORDS) 3
DECLKIND={STANDARD, DECLARED);
STP=tSTRUCTURE; CTP=tIDCNTIFIERS
STRUCTUREaPACKED RECORD
SIZEs ACORRANGES
STYPES STPR:
CASE FORM: STRUCTFORMN CF
SUBRANGED (MINyMAX: VALU);
ARRAYS:t (INXTYPE: STP});
RECORDSt (FSTFLD: CTP)
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END3;

{* NAKES %)
(Rxkxbhnhsk)
IDCLASS={TYPES,KONST,VARS, FIELD, PRUCHFUNC)3
SETOFIDS=SET OF-IDCLASS
IDKIND=CACTUAL, FORMAL )}
ALPHA=PACKED ARRAY ([1..8) OF CHAR;
IDENTIFIER=PACKED RECORD
NAME: ALPHA; LLINKsRLINKS: CTP; -
IDTYPES STP; NEXT: CTP;
CASE KLASS: IDCLASS aF
KONST® (VALUES: vaLu);
VARS: (VKIND: IDKIND; VLEV: LEVRANGE;
VADDR: ADDRRANGE);
PROC, FUNC:
(CASE PFDECKINDt DECLKIND QOF
STANDARD: (KEY: 1..8)3
DECLAREDST (PFLEV: LEVRANGE; PFNAME: INTEGER;
FORWDECL,EXTERNL: BOOLEAM))
s END;
DISPRANGE=0.. DISPLIMIT;

(% EXPRESSTIONS #)
(Rexhabixnthsss)
ATTRKIND={CSTsVARBL,EXPR) ;
VACCESS={DRCT»INDRCT);
ATTR=RECORD TYPTR: STP;
CASE KINDt ATTRKIND OF
CSTt {CVAL: VALU);
VARBLS (ACCESS® VACCESS; LEVEL? LEVRFANGES;
DPLMT: ADDRRANGE)

END;

{ Fomm ——————— ——— x)
VAR '

(% RCTURNED BY SOURCE PROGRAM SCANNER INSYMBOL: #)

SY2 SYMAROLS (* LAST SYMBOL *)

GP: CPERATOR; (* CLASSIFICATION UF LAST SYMBOL *)

VAL: VALU; (% VALUE OF LAST CONSTANT #)

LGTH: INTEGERS {* LENGTH OF LAST STRING CONSTANT ¥)

ID: ALPHA3 (* LAST IDENTIFIER (POSSIBLY TRUNCATED) *)

KK: (ee8s (* NR OF CHARS IN LAST IDENTIFIER #)

CH3 CHAR; (* LAST CHARACTER x)

ICH: 0,4127; (* INTEGER OF LAST CHARACTER IN ASCII x)

_ LINELENGTH,CHCNTS 044 PAXCHCNT;
LINE:" PACKED ARRAY [1leeMAXCHCNT] OF CHAR; (% LAST SOURCE LINE *)
LINECOUNT:t INTEGER;

{* COUNTERS *)

(FkdkokkkhkkikE)

LCsIC: ADDRRANGE3{* DATA LOCATION AND INSTRUCTION COUNTERS #)
ICNs SUMCHECKS INTEGER;

CODEBUF3Y ARRAY [0ee29) OF 0.4255;

NPROC: INTEGER; (* NEXT PRUCEDURE NUMBER *)

T.MXINT10: INTEGER;

(% SWITCHES *) -
{ ek kskkkkkkk)



12% DPs (% DECLARATION PART #)

126 PRTERR: BOOLEAN; (* TO ALLOW FORWARD REF, IN POINTER TYPE

1a7 DECLARATIUN BY SUPPRESSING ERR MSG *)
128 PFCTTEST: BOOLEANS (* DETECT FUNCTION CALLS IN PARAMETERLISTS *)
129 ERRFLAG 1 BOOLEAN j (% COMPILER =RRUR FLAG #*)

130
i3t (* POCINTERS: =x}
132 (REKERREREERERK)

133 INTPTR,CHARPTR,

134 BODLPTRsNILPTR: STP; (% POINTERS TO STD IDS =)

135 UTYPPTRHUCSTP TR, UVARPTR,

ety UFLDPTRSUPRCPTRyUFCTPTR, (* POINT-KS FOR UNDECL . IDS *)

L7 FWeETRk: CTP; | (* HEAD OF CHAIN OF FORW DXCL TYPE IDS x)
L3R PRUGPTR: CTP {* POINTER T3 PRUGRA™ *)

159

HEYY] (% 300XKKFEPING OF DECLARATION LEVELS: %)

sy I I T T I T ITI I I Ity

142 LEVELY LEVRANGES: (% CURRENT STATIC LEVEL *)

143 DISY, {* LEVEL OF LAST 10 SEARCHED 7 SEARCHID =)

R TGP: DISPRANGE; (% TGP OF DISPLAY *)
1AG SAVETOPRS DISPRANGE; (% SAVE TOP 7IF DISPLAY %)
Lok DISPLAY: ARRAY [DISPRANGE) OF CTP:

148 (* ERROKk MESSAGES: *)

) (Fekahnnhhndeserbhsk)

LEQ ERRINX: Qeel0s {* NR OF ERRQRS IN CURRENT SGURCE LINE *)
181 ERRLISTS

152 ARRAY {1.,.101 OF

153 PACKED RECORD POS3 le.132;
Lok NMR? 1..401
LES END3

[ele]

157 (% SXPRESSION COMPILATIONS *)
LR (FhrkkkkdbhbdhsahhkbkonkhEn)

159 GATTRY ATTR; (* DESCRIBES THE E€XPRESSION BLING COMPILED #*)

161 (% STRUCTURED CONSTANTS: *)
j {hbkchhhkhhbhkkkrkbkhhkhkrkks)
(63 CONSTBEGSYS,SIMPTYPEBEGSYS, TYPEBEGSYS,BLOCKBEGSYSs SELECTSYS,
‘o6 FACBEGSYS,STATBEGSYS,TYPEDELS: SETOFSYS;
#5  RW: ARRAY [0.¢3L(%NO RES WDS*)1 OF ALPHA3
ihh  FRWz ARRAY [0s+8] OF 04432 (#NO R:S WOS*);
167 RSY: ARRAY [Q.s310%ND RES WDS#)] GF SYMBOL;
Le# SSY: ARRAY [0..1271 OF SYMBOL;
(69 ROP: ARRAY (0..31(%NO RES WDS#)1 0F CPFRATOR;
{70 SOP: ARRAY [0.,1271 OF OPERATOR;
371 NAT ARRAY [0ee1231 OF ALPHA;
172
173
174 (Hemmo—— e e e e e i
175 PROCEODURE TTYIN;EXTERN = $00C0;
174 PROCEDURE SETHSR;EXTERN = $00C8;
177 PROCEDURE TTYOUTZEXTERN = $00DO;
178 PROCEDURE SETHSP;EXTERN= $00D8;
179 PROCEDURE BEGINLINE;
180 BEGIN -
181 IF EOF THEN WRITELN(z PREMATURE END OF SOURCE FILEZ);
182  LINELENGTHi=1; READ(LINECLINELENGTHI);
13 LINZCOUNT:=sLINECOUNT#1;
186 WHILE NOT EOLN AND (LINELENGTHCMAXCHCNT) DO
185 BEGIN LINELENGTH3 sLINELENGTH+1;
166 READCLINECLINELENGTH])
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ENDs -
IF NOT EOLN THEN READLNS CHCNT 1aQ
END (* BEGINLINE *);

PROCEDURE ENDLINE; - . ~
VAg §ASTPUS.FREEPDS}cuenvos;CURRNMR.F,K: INTEGERS
BEGI . S
TF ERRINX>0 THEN (% QUTPUT ERROR MESSAGES #)
BEGIN '
TTYDUT;
MRITE(S z,LINECOUNTt4)
FOR Kt=} TO LINELENGTH DO wRIrt(LINE[Kl),
WRITELNS
WRITE(S #e4sg)}
LASTPOS:e03 FREEPDStIsls
FOR K3=1 TO ERRINX 0O
BEGIN V
‘CURRPOSt@ERRLISTLK1.P0OS; CURPNMRI®ERRLISTIKINMR;
éFSgURRPQ§'LASTPDS THEN WRITE(=z,%)
L

BEGIN -
WHILE FREEPOS<CURRPOS DO
BEGIN WRITE(= 2); FREEPOS:=FREEPOS+1 END3
- WRITE(=ts); ’
LASTPOS s sCURRPOS
END;
IF CURRNMRC10 THEN Fi=}
ELSE IF CURRNMR<100 THEN F:=?
ELSE Fi=3;
WRITE{CURRNMRIF);
FREEPDSStFREEPDS*Ffl
END3
WRITELN; ERRINX:=Q
£END 3
SETHSP
END (* ENDLIMNE x*);

. PROCEDURE ERROR(FERRNRt INTEGER);
» BEGIN

ERPFLAG 1= TRUE ;
IF EFRINX>=9 THEN
BEGIN ERRLISTL1014NMR:=22555 ERRINX:x10 END
ELSE
BEGIN ERRINX1=ERRINX+1;
ERRLISTLERRINX] oNMR1sFERRNR
END 3
ERRLISTCERRINX14POS2=CHCNT
END (% ERROR #*);

FUNCTION STRINGSIZE(LVP: CSP): INTEGER:
VAR Nt INTEGER;
BEGIN N2sQ; .
REPEAT
N2=N+LVPT.,SLGTH; LVPIsLVP*,SPTR
UNTIL LVP=NIL3;
STRIMGSIZE:=N
END (* STRINGSIZE *);

PROCEDURE INSYMBOL3

A% READ NEXT BASIC SYMBOL JF SOURCE PRUGRAM AND REiTURN ITS

DESCRIPTION IN THE GLOBAL VARIABLFS SYs 0Py 1D. VAL AND
LGTH *)
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VAR TsK? INTEGERS ‘
STRING: PACKED ARRAY {1.eSTRGLGTH] OF 041273
LVP»L VP13 CSP; TEST»COMNT: BODOLEAN;
QUIOTFCHARZ CHARS

PROCEDURE NEXTCH;

BEGIN
IF CHCNT>LINELENGTH THEN

BEGIN ENDLINE; BEGINLINE END;

CHONT3=CHCNT+1; .
1F CHCNT>LINELENGTH THEN CH3=s =
ELSE CH:=LINELCHCNTI;
ICH2=0ROD(CH)

END (% NEXTCH *)3;

REGIN (* INSYMBOL #*)
REPEAT COMNT:sTRUE;
WHILE CH=z 3 DO NEXTCH;
IF (ICH>=AA) AND (ICH<=AZ) THEN
BEGTIN KK:=03 [D:=z %5
REPEAT
IF KK<B THEN -
BEGIN KKi=KK+¢1l; IDCKKIssCH END;
NEXTCH )
UNTIL NOTCC{ICH>=AQ)AND(ICH<=AG))OR((ICH>=AA)ANDCICH<=AZ)) ¥}
SY$=IDENT; OPt=NQOP; ItafFRWLKK=~11;
WHILE I<=FRWIKK]=1 DO
BEGIN
IF RWL{IY=ID THEN
BEGIN SY:=RSY[I13 OP:=RNP[I1 END;
13=1+1
END
END
ELSE
IF (ICH>=sAD) AND (ICH<=A9) THEN
‘BEGIN OP:=NOOP3 TESTi1=FALSE;
Ki=0;
REPEAT
IF K<«sMXINT10 THEN
Ki=sK*10+ICH=AD
ELSE TESTs=TRUE;
NEXTCH ‘
UNTIL (ICH<AQ)Y OR (ICH>A9);
IF TEST THEN ERROR(203);
VALLIVAL:=K3 SY:=INTCONST
END
ELSE
IF (CH==d3) OR (CHszz=z) THEN
BEGIN LGTH:=0; SYs=STRINGCONST; OP12NOCP; LVPIsSNIL;
" QUDTECHAR3=CH3 .
REPEAT
“"REPEAT
IF CHCNT>LINELENGTH THEN ERROR(2C2};
NEXTCH; LG6TH:=LGTH+1;
IF LGTH>STRGLGTH THEN
BEGIN NEW(LVPL) s
IF LVPSO>NIL THEN LVP*,SPTRSsLVP]
ELSE VAL .VALPtaLVPY;
S LVPI=LYPL}
LVP® SVALSaSTRING: LVPt . SLGTHI«STRGLGTH;
LVPT.SPTRt=NIL;
LGTHt=]}
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END3
STRINGILGTHI2=ICH
UNTIL CHeQUOTECHAR}
NEXTCH
UNTIL CHS>QUOTECHAR; -
LGTHIwLGTH=13 (4 NOV LGTHsNR CHARS IN STRING *)
é{ségstuilt AND (LVPSNIL) THEN VAL.IVAL:=STRINGL1])
I+l
1F LGTHE*D THEN -
BEGIN NEW(LVP1);
IF LVPCONIL THEN LVP*,SPTRt«LVP1 FLSE VAL.VALPI=LVP1;
LVPL14 SVALEaSTRING; LVPLt.SLGTHI=LGTH;

LVP1t,SPTR=aNILS
LGTHE=STRINGSIZE(VAL ,VALP)
END3
END
ELSE

1F CHmzts THEN —
BEGIN OP31=NOOP; NEXTCH;
IF CHsz=sz THEN
BEGIN SY31=BECOMES3 NEXTCH END
ELSE SY:=COLON
END
ELSE
If CHas.x THEN
BEGIN QOP:=NOOP; NEXTCH;
IF CHes=,2 THEN
"BEGIN SY:s=COLON; NEXTCH END
ELSE SY3=PERIOD
END
ELSE .
1F CHez<E THEN
BEGIN NEXTCH; SY$=RZLOPS
IF CH=z=3 THEN
BEGIN OPs={LEOP; N:=XTCH END
ELSE
" IF CHs2>3 THEN
BEGIN (OPs=aNEOP; NEXTCH END
ELSE QPs=LTOP
END
ELSE
IF CH=3>E THEN
BEGIN NEXTCH; SY:=RS(L0P;
IF CH=z=2 THEN
. BEGIN OP1=aGEQOP; NEXTCH END
ELSE QP2=GTOP
END
ELSE
IF CHe=(3 THEN
BEGIN NEXTCH;
IF CH=z%3z THEN
BEGIN NEXTCH;
REPEAT .
WHILE CH<>z*z DO NEXTCH;
NEXTCH
UNTIL CH=%):=;
NEXTCH; COMNT:=FALSE
END
ELSE BEGIN SY:=LPARENT; OP3=N0O0P END
END °
, - ELSE
IF CHw3ss® THEN



373 BEGIN QP:=sNOOP3; K:=0;

374 REPEAT NEXTCH;

ATy IF (ICH>=AQ) AND (ICH<=aG) THEN
37¢ 13sICH=AQ

377 ELSE

are IF (ICH>=AA) AND (ICH<=4F) THEN
379 Jits]CH=AA+10

3pL ELSE It==1;

AR IF I>=0 THEN Kinlh*K+I;

Iry UNTIL <0

382 VAL sIVAL3®=K; SY3=INTCONST

3¢ 4 END

38y ELSE

386 BEGIN SY:=SSY{ICHY; OPs=SOPLICHI3 NEXTCH;
367 IF SYsQOTHERSY THEN ERROR(393)

3y END

ER UNTIL COMNT

367 END (% INSYMBOL *)3

EX N

352 PROCEDURE ENTERID(FCP: CTP}3

392 (% ENTER ID POINTED AT 8Y FCP INTO THE NAME=TABLE,
2194 WHICH ON EACH DECLARATION LEVEL IS ORGANIZED AS
3G AN UNSALANCED BINARY TREE *)

3%A VAR NAM: ALPHA; LCPsLCPLl: CTP; LLEFT: BOOLEANS

307 BEGIN NAM:=FCPT JNAME;

305 LCP1=DISPLAYLTOPY;

36c  IF LCP=NIL THEN

400 DISPLAYLTOP1z=FCP

401 ELSE '

407 . BEGIN

401 REPEAT LCP1:aLCP;

404 IF LCPt.NAME=NAM THEN (* NAME CONFLICT, FOLLOW RIGHT LINK #)
43y BEGIN ERROR(101); LCP:sLCP*.RLINK; LLEFTt=FALSE END
496 ELSE o

407 IF LCPT.NAMESNAM THEN

40 BEGIN LCPt=LCP*.RLINK; LLEFT:=FALSE END

409 ELSE BEGIN LCP#sLCPt.LLINK; LLEFT3=TRUE END

410 UNTIL LCPaNIL;

41 IF LLEFT THEN LCP1®oLLINK3®FCP ELSE LCP1t.RLINK:sFCP
412 END; T

413 FCPT.LLINKI=NIL} FCPT.RLINKZeN]IL
414 END (% ENTERID #);

415 PROCEDURE SEARCHSECTION(FCPt CTP§ VAR FCPLt CTP);
417 (+ TO FIND RECORD FIELDS AND FORWARD DECLARED PROCEDURE [D%S

4.5 ==> PROCEDURE PROCEDUREDECLARATION
41u Twe> PROCEDURE SELECTOR )
20 BEGIN
47k FCP1li=nNIL;
47 WHILE (FCP<>NIL) AND (FCPl=NIL) DO
LY TIF FCPTNAMEC>ID THEN
[ IF FCPT,NAMESID THEN FCP3sFCP*,RLINK
L7 o ELSE FCP:=FCPT.LLINK
CIFRS ELS: FCPli=sFCP ~
L0 IND (% SEARCHSECTIDN *)3
by TROCEDURE SEARCHID(FIDCLS: SETOFIDS; VAR FCP: CTP);
“F AARNLCP: CTPy
43 BeGIN
L DISX:=TP+13 FCP3aNIL3
4 WHILC (DISx>0) AND {(fCPanNIL) DO

=

BEGIN DISX:aD[SX=13



43 LCP:=DISPLAYEDISX]); )
435 T WHILE (LCP<>NIL) AND (FCPsNIL) DO

4137 IF LCPT NAMEsID THEN

43 IF LCPtoKLASS IN FIDCLS THEN F(CP:=(CP
4 ELSE ‘ i

H40 BEGIN IF PRTERR THEN ERROR(103);

441 LCP:sLCPT RLINK

hh END

4l » ELSE

X3 IF LCPT,NAME<ID THEN

Y LCP3aLCPT RLINK

bt ELSE LCP3sLCPt,LLINK

G END; S

ai (& SEARCH NOT SUCCESSFUL; SUPPRESS :ERRUR MESSAGE IN C[ASE
G OF FURWARD REFERENCED TYPE ID IN POINTER TYPE DEFINITION
o0 w~> PRIICEDURE SIMPLETYPE #*)

6r IF PRTERR AND (FCPeNIL) THEN

§5 7 BEGIN ERKOR(104)3

i (* TO AVOID RETURNING NIL, REFER{NCE AN ENTRY FUR
= UNDECLARED 1D OF APPROPRIATE CLASS

65 , ~=> PROCEDURE ENTERUNDECL *)

b TF TYPES IN FIDCLS THEN FCPI=UTYRPIR

LE FLSE S

Ge IF VARS IN FIDCLS THEN FCPs=UVARPTR

4E = ELSE =

G40 IF FIELD IN FIDCLS THEN FCPi=UFLDPTR
4¢3 ELSE

447 IF KONST IN FIDCLS THEN FCP:=UCSTPTR
4o ELSE

Lyt IF PROC IN FIDCLS THEN FCP:=UPRCPTP
[y ELSE FCPs=UFCTPTR;

RS END

e IND (% SEARCHID *)3

oo

4re PROCEDUKE GETBOUNDS(FSP: STP; VAR FMIN,FrAX: INTEGER);
470 (# GET [NTERNAL BOUNDS OF SUBRANGE OR SCALAR TYPE *)
47 (% ASSUME {FSPS>NIL) AND [FSPT.FORMC=SUBRANGE) AND (FSP<>INTPTR)

av AND NOT COMPTYPESUREALPTR,FSP) *)

4705 SEGIN

470 IF FSot,FNRMsSUBRANGE THEN

G REGIN FMIN:sFSPH,MINJIVAL; FMAX3=FSPT.MAX.IVAL - ND
67 ELSE

47 BEGIN FMIN:=0;

47 IF FSP=CHARPTR THEN FMAX12127

e ELSE FMAX3=0

4 END ‘

4= END (* GETBOUNDS *)3

4+ PROCEDURE HEXOUT{WORD: INTEGER);
4ia VAR KB INTEGER;
4 BEGIN SUMCHECK: =SUMCHECK+WORD3 K3=WORD OTV 165 WORD:=WORD MOD 163

Lih IF K€10 THEN WRITE(CHRCORD(=0% ¢ K))

IR ELSE WRITE(CHR{ORD(2AZ)¢K=10));

Wi If WORD<10 THEN WRITE(CHR{QORD(20=)+WORD))
44 ELSE WRITE(CHR{ORD(ZAZ)+40RD=10))

BLOREND (% HEXQUT *)73

PROCEDURE WRITEOQUTS

«%3 VAR It INTEGER3

o REGIN (% WRITEQUT #)

G IF ICN<>0 THEN

G BEGIN WRITE(Z P12); SUMCHECK?=0; HEXJUT(ICN+1)3
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FOx Ita0Q TO ICN=1 D0 HEXOUT(CODEBUFI[I1)};
H&XOUT((163B3—SUHCHECK) MOD 25613 WRITELN
END 3
IC:=1C+ICN; ICNi=Q
END (* WRITEQUT *)3

PROCEDURE BLOCK(FSYS: SETOFSYS; FSYt SYMBOL; FPROCP: CTP);
TYPE OPRANGE=Q.+2553
VAR LSY1 SYMBOLS TEST: BOOLEANS

PROCEDURE BYTEGEMN(BYTEY INTEGER);
BEGIN
IF ICN=30 THEN WRITEQUT;
CIUERUF(ICN]s=BYTES
IChNs=sICN+]
END (% BYTEGEN #*)3

PROCEDURE ADDRGEN{ADDR: INTEGER);
BEGIN .

BYTEGEN{ADDR DIV 256); BYTEGEN(ADDK MDD 256)
END (% ADDRGEN #)3

PROCEDURE GENUJPENT(FOPI OPRANGE; FP2: INTEGER);
BEGIN :

2 BYTEGEN(FOP); ADDRGEN{FP2)
END (* GENUJPENT *)3

PROCEDURE PLANTADDR{LOC,VAL: INTEGER);
_BEGIN
IF VAL<>0 THEN
IF (LOC>=IC)ANDC(LOC=IC<ICN) THEN
BEGIN LOC:tsLOC~IC; CODEBUFILOCIt=VAL DIV 2%6;
CGDEBUF[LOCfl]!OVAL MOD 2%6
END
ELSE™ L
BEGIN HRITEUUTS HRITE(! P2z): SUMCHECK:2=(;
HEXQUT(LOC DIV 25613 HEXOUT(LGOC MOD 25613
HEXQUTUVAL DIV 256); HEXOUT(VAL MOD 256);
HEXBUT((I&SOB-SUHCHECK) MOD 256);5 WRITELN
END
END (* PLANTADDR #);

PROCEDURE SKIP{FSYS3 SETOFSYS);

{* SKIP INPUT STRING UNTIL RELEVANT SYMBOL FDUN{ *)
BZGIN WHILE NOT(SY IN FSYS) DO INSYMROL

END (% SKIP *)3

 PROCIDURE TESTL(FSYSt SETOFSYS; Nt INTEGER);
BEGIN
IF NOT(SY IN FSYS) THEN
AEGIN ERROR(N); SKIP{FSYS) END
END (+ TESTI #)3

PROCH DURE TESTZ(FSYS: SETOFSYS; Nt INTEGER; S2: SETOFSYS);
BEGIN
I[F NOTL(SY IN FSYS] THEN
BeGIN ERRORINI; SKIP(FSYS#S2) :ND
END (* TEST2 #);

PROC: DURE INTESTUSYM: SYMBDL: Nt INTEGER):
BEGIN )
IF SYsSYM THEN INSYMBOL ELSE ERRNR (V)



END (% INTEST *)3

Sy PRUCFDURE CONSTANT(FSYS: SETOFSYS; VAR FSP3 STP; VAR FVALUZ VALU);

T p TYPE SIGNS = (NONE,POSsNEG)S

reg VAR LSPt STP; LCPI CTP3 SIGN3I SIGNS;

EH LVes CSP; I3 2+«STRGLGTH;

BEGIN LSPieNIL; FVALUL1VAL:=0;

ey TEST2(CONSTREGSYSS50,FSYS) 3

T IF SY IN CONSTBEGSYS THEN

oy BEGIN

S If SYaSTRINGCONST THEN
"3 BEGIN )
1 IF LGTHs1l THEN LSPtsCHARPTEK
2 ELSE -

S SEGIN

Mo sy

NEW{LSP); -
LSPT.STYPEs=CHARPTR; LSPT.INXTYPi:=NIL;
W LSP.SIZE2=STRINGSIZE(VAL.VALP); LSPT.FORMI=ARRAYSS
57 £ND3
P FVALUs=VAL; INSYMBOL
END : .
ELSE
BEGIN o
SIGNs=NONE;
IF {SYsADDOP) AND (OP IN [PLUSs,MINUSI! THEN
; BEGIN IF OPsPLUS THEN SIGN3=PQOS ELSt SIGNIsNEG;
Bk INSYMBOL
q0h END3;
PO IF SY=IDENT THeN
e BEGIN SEARCHID(LKONSTI»LCP)
LSPs=LCPT IDTYPE; FVALUts CPTVALUESS
IF SIGNS>NONE THEN
IF LSP=INTPTR THEN
BEGIN IF SIGN=NEG THEN FVALU.IVals==FVALU.IVAL END
ELSE ERROR(105);
E INSYMBOL ;
3 END

)
e |
4

by

‘ ELSE
<7 IF SYsINTCONST THEN

e

BEGIN IF SIGN=NEG THEN VAL IVAL3==VAL.IVAL;

s T N A N RN S T N e

3 LSPs=INTPTR; FVALU:=VAL; INSYMBOL

3y END

R ELSE .

ar BEGIN ERROR(106); SKIP(FSYS) END
03 END3

Ol TEST1(FSYS»6)

5 END3
(I FSPsalLSP
407 END (% CONSTANT *)3
[
U FUNCTION COMPTYPES({FSP1,FSP22 STP): PBOUGLEAN;
~10 (* DECIDF WHETHER STRUCTURES POINTED AT BY FSP1 AND FSP2 ARE
Ll COMPATIBLE *)
17 BEGIN
i3 I¥ FSP1=FSP2 THEN CUHPTYPES“TRUh
R ELSE
2% I+ (FSP1<>NIL) AND (FSPZ()NIL) THEN
Sih IF FSPLTFORMFSP2t FORM THEN
“7 CAS% FSP1t.FODRM OF B
o SCALARSRECORDS: COMPTYPES:=FALSE;
) SUBRANGE» POINTER S POWERS

D] LDNPYYPESl-CDHPTYPFb(FbPlfoSTYPE-FSP??-STYPE).
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ARRAYSS :
COMPTYPEStaCOMPTYPES(FSPLIT.STYPESFSP24,STYPE)
(FSPIt.SIZEsFSP2t.S12E)
END
ELSE (#% FSP1t.FORMSOFSP2e,FORM %)
IF FSPLT.FORM=SUBRANGE THEN
COMPTYPES1aCOMPTYPES(FSPLT.STYPELFSP2)
ELSE
IF FSP2T . FORMsSUBRANGE THEN
COMPTYPES:«COMPTYPES(FSP1sFSP2%.STYFRE?
ELSE COMPTYFESI=FALSE
ELSE COMPTYPES:=TRUE
END (* COMPTYPES *);

FUNCTION STRINGIFSP: STP): BOOLEANS
BEGIN STRINGI=FALSES:
IF FSP<>NIL THEN
IF FSPT.FORM=ARRAYS THEN
IF COMPTYPES(FSP®,STYPEyCHARPTR) THEN STRING:«TRUE
END (% STRING *)3;

AND

PROCEDURE TYP(FSYSt SETOFSYS; VAR FSP: STP; VAR FSIZEt ADDRRANGE);

VAR LSP,LSP1,LSP22 STP; OLDTOP: DISPRANGE; LCP: CTP;
LSIZE#DISPLS ADDRRANGE; LMIN,LMAX: INTEGER;

PROCEDURE SIMPLETYPE(FSYStSETOFSYS;VAR FSP:STP;VAR FSIZE:ADORRANGE):

VAR LSP,LSP1s STP; LCP,LCP1l3 CTP; TTOP: DISPRANGE;
LCNT$ TNTEGER} LVALUt VALU;
BEGIN RSIZE#&13
TEST2{SIMPTYPEBEGSYSs 1»FSYS);
IF SY IN SIMPTYPEBEGSYS THEN
8EGIN
IF SYsLPARENT THEN
BEGIN TYOP:sTOP; TOP3=SAVETQP;
NEW(LSP); LSP? FORM:=SCALARS
" LCPIt«NIL; LCNT:=0;
REPEAT INSYMBOL:
IF SY=IDENT THEN

BEGIN NEW(LCP); LCPT . NAMEI=ID; {CPTIDTYPE:=SP;

LCPTANEXT:sLCPLl; LCPT.VALUES.IVALI={CNT;
LCPT«KLASS3=KONST; '

"ENTERID(LCP): LCNT:=LCNT+1l; LCPLi=LCP; INSYMBOL

END
ELSE ERROR(2);
TESTL(FSYS+UCOMMA,RPAR:NT1»6)3
UNTIL SY<>COMMA;
LSPT FSTFLO:=LCPLl; TOP:aTTOP;

IF LCNT<257 THEN LSPT.SI7%Ztal ELSE LSPteSIZEt=INTSIZE;

INTEST(RPARENT»4)
END :
ELSE
IF SYSIDENT THEN
BEGIN SEARCHID(UTYPESsKINST1sLCP);
INSYMBOLS )
IF LCPT KLASS=KONST THEN
BEGIN NEW(LSP);

LSP® . STYPEt={CPt IOTYPE; LSPT.FIR4:s=SUBRANGE;

IF STRING(LSPT.STYPE) THEN

BEGIN ERROR(148): LSPT.STYPE1=NIL END;
LSP*MINt=LCPF . VALULS;
LSPP SIZEt=LCPT IDTYPET,SIZE;
INTEST(COLON»5):
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CONSTANT(FSYS,LSP1,LVALU);
LSPt.MAX: L VALU;
IF LSPT.STYPESOLSPL THEN ERROR(1,7)
END ‘
ELSE .
LSPs=s(CPt,IDTYPE
END (* SY=IDENT %)
ELSE '
BEGIN NEWILSP); LSPt.FORM:=SUBRANGE;
CONSTANTU(FSYS+LCOLONT,LSPL,LVALU);
IF STRING{LSP1) THEN
BEGIN ERROR(148); LSPLl:=NIL END;
LSPH.STYPESSLSPL; LSPt MINt=LVALU; LSP*.SIZE:=INTSIZE;
INTEST(COLON,5);
CONSTANT(FSYS,LSPlsLVALUY ;S
LSPt.MAXSsLVALYS
IF LSPT.STYPES>LSPL THEN ERRAR(107)
END;
IF LSP<>NIL THEN
IF LSPT.FORM=SUBRANGE THEN
IF LSPT MINSJIVALOLSP T MAXL IVAL THEN -220R(102);
FSPi=LSP; g
TESTL(FSYS»6)
END o
tLSE FSPi=NIL;
.1F LSP<>NIL THEN FSIZEt=LSPt.ST7¢
END (% SIMPLETYPE *);

PROCEDURE FIELDLIST(FSYS: SETQFSYS);
VAR LCPsLCPL1sNXTsNXT12 CTP; LSPsLSP3: 'STP;
MINSIZESMAXSIZE,LSIZEt ADDRRANG:; LVALUS VALU;
BEGIN NXTl:=NILs LSP3aNIL3; :
TEST2(LIDENTSCASESYY»19,F5Y5);
WHILE SY«IDENT DO
BEGIN NXT:=NXT1;
REPEAT :
IF SY=IDENT THEN
BEGIN NEW(LCP); ]
LCPT o NAME2=ID; LCPToIDTYPESaNIL; LCPT NEXT3=NXT3
LCPT KLASS:=FIELDS
NXTs=_CP3;
ENTERID(LCP);
INSYMBOL
£ND
ELSE ERROR(2):
CTEST2({COMMACOLONI» 6 FSYS+{SEMICOLUONSCASESY1)
TEST:=SYS>COMMA;
IfF NOT TEST THEN INSYMBOL
UNTIL TEST;
INTEST(COLON,S);
TYP(FSYS+CCASESYs SEMICOLONISLSPHLSIZE);
WHILZ NXT<>NXT1 DO
BEGIN .
NXTToIDTYPE:=LSP; NXT®*,VADDR:sDISPL;
NXT2=NXTToNEXT; DISPL:=DISPL#LSIZE
END 3 R
NXTl:=LCP3
IF SY«SEMICOLON THEN
BEGSIN INSYMBOL;
TEST2(CIDENT) CASESY1,19,FSYS)
END |
END (% WHILE #)2
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NXTe=NIL;
WHILE NXT1<>NIL DO
BEGIN :
LCPt'NXTlf NEXT, NXTI®oNEXT:eNXT; NXTtaN{T1l; NXTl:sLCP
’ND;
"IF SY=CASESY THEN
REGIN INSYMBOLS
IF SY«IDENT THEN
BEGIN PRTERM:aFALSE; SEARCHID(LTYPESIsLCP1);
PRTERRS =TRUES -
IF LCPLlaNIL THEN
BEGIN NEW(LCP); LCPT NAMEt=ID; LCPT,IDOTYPE:s=NIL}
LCPT KLASSIaFJELD; LCPT NEXTtaNILS
LCPT.VADDORS=DISPL;
ENTERIODILCPY; INSYMBOL;
INTEST(COLON»S);
IF SYsIDENT  THEN
BEGIN SEARCHID(LTYPESISLCPL);
LIPL3sLCPL*,IDTYPES
IF LSPI<>NIL THEMN
BEGIN DISPL3sDISPL#LSPYI*T,.SIZE}

IF (LSP1*,FORM<=SUBRANGF) OR STRING(LSPL) THEN

BEGIN
(*®IF LSPisREALPTR THEM ERROR(109)

ELSE*)IF STRING(LSP1) THEN ERROR(399)§.

LCPTIDTYPE:=LSPL
END
"ELSE ERROR{L1O)
END
INSYMBOL
END
ELSE BEGIN ERROR(2); SKIP{FSYS+( FSYsLPARENT]) END
END
EN»—LSE BEGIN INSYMBOL; LSP1:=LCP1*.IDTYPE END
. b]
ELSE BEGIN ERROR(2); SKIP(F‘Y,erPSY»LPA%rNT]) Cuy
INTEST(OFSY»8}3;
MINSIZE:=DISPL; MAXSIZE!-DISH
REPEAT LSP2:sNIL;

REPEAT CONSTANTU(FSYS+LCOMML,COLONpLPARENTISLSPIsLVALUY S
IF NOT COMPTYPES(LSP1,LSP3) THEN £FRIRILIL1L);
TEST3aSY<>COMMAS ~
IF NOT TESYT THEN INSYMBJL

UNTIL TEST;

INTEST(COLONsS5); INTEST(LPARENT,9);

FICLDLISTAFSYS+LRPARENT)SEXICNLONDT);

IF DISPL>MAXSIZE THEN MAXSTZE2=DISPL;

IF SY=RPARENT THEN
BEGIN INSYMBOL;

TESTL(FSYS+LSEMICCLONI,h)
END

ELSE ERROR(4);

TESTs=SY<>SEMICOLON;

IF NOT TEST THEN
BEGIN DISPLt=MINSIZE; INSYMBOL END

UNTIL TESTs;
DISPLt=MAXSIZE
ZND
END (% FIELDLIST #%)3

BEGIN (* TYP x)
TEST2(TYPEREGSYS,10,FSYS);



#57  IF SY IN TYPEBEGSYS THEN

o BEGIN
] IF SY IN SIMPTYPEBEGSYS THEN SIMPLETYPE(FSYS»FSPeFSIZE)
S cLSE

1L (% T %) IF SY=ARROW THERN i

Ri2 BEGIN NEWI(LSP); FSPialSP; :
BL3 LSPT.STYPESaNIL; LSP?eSIZE:sPTRSIZE; L5PP,FORM:=POINTERS
B4 INSYMBOL;

£14 IF SY=IDENT THEN

R BEGIN PRTERR:=FALSE; (* NI ERROR IF HWIT FOUND %)
EY7 © SEARCHID(CLTYPESIsLCP); PRTERRS=THIlg;

By IF LCP=NIL THEN (* FORWARD REF. Tvs- ID %)

£19 BEGIN NEW(LCP);

L2 "~ LLPTANAMEI=ID; LCPT.IDTYPE:=LSP;

LS L LCPT NEXTIeFWPTR; LCPT.KLASSI=TYPES;

£22 T FWPTRisLCP

BT _END

Aoa ELSE

825 BEGIN

AFES LF LCRT.IDTYPESONIL THEN

87 LSPE,STYPE:sLCPt. IDTYPL

B END3; ’

£29 INSYMBOL:

730 END

G . ELSE ERROR(2);

£32 END

) ELSE

85k BEGIN

35 IF SY=PACKEDSY THEN

A BEGIN INSYMBOL;

£ 67 TEST2{TYPEDELS»10,FSYS)

RS END3

W3 CASE SY OF

“e0 (% ARRAY %) ARRAYSY?
ot BEGIN INSYMBOL;

Fa2 INTEST(LBRACK, 113
fed LSP1:=NIL;
44 . REPEAT NEW(LSP);
e LSP? STYPES=LSP1; LSPT.INXTYPE:aNIL;
Rah LSPt.FIRMISARRAYS;
K47 ILSPI‘-LSP;
BB SIMPLETYPEAFSYS+LCOMMA» RBRACKS OFSYI9oLSP2sLSIZEYS
B4y LSPIt.SIZE3=LSIZ:;
FEQ IF LSP2<>NIL THEN
BS1 IF LSP2¢,FORMS=SUBRANGE THEN
R52 BEGIN
53 IF LSP2=INTPTR THEN
P54 © BEGIN ERROK(149); LSP2:=NIL END;
B5% ;- -LSPTINXTYPE:alSP2 .
RSk END -
R57 , ELSE BEGIN ERRUR(113); LSP2:=NIL END;
RHn T TEST1esSYSOCOMMAS '
£59 IF NOT TEST THEN INSYMBOL
#60 UNTIL TEST} ;
XS] INTESTU(RBRACKs12); INTEST(OFSY»&):
862 TYPLFSYSoLSPLSIZE);
863 REPEAT
B iy LSP2ssLSPYI*STYPE; LSP1*,STYP::=LSP;}
55 IF LSPL,INXTYPE<>NIL THER
) BEGIN, GETBOUNDS(LSPLT INXTYPE,LMINsLMAX);
Sy 7 ASTZES#LSIZE*(LMAX=LMIN+1};

Fi LEP1t4STIZEt=LSTIE



: - _END;
BN LSPILSPL} LSPLt=LSP2

371 ) CUNTIL LSP1s=NIL
arp ND3
273 (% RECDRD *) - Recnknsv:
974 BEGIN INSYMBOL S
175 OLOTOP1=TOP;
HTh '“tF TOP<DISPLIMIT THEN
"7 BEGIN TOPssTOP+1;
RIS ) DISPLAYLTOPY:=NIL
SIS END
L] ELSE ERRQOR(2501};
R BISPL1e0;
te FIELDLISTC(FSYS={ScAICILONI+LENDSY ]S
i3 NEW(LSP)s
v LSPTISTFLD:=DISPLAYITOPYS
Uk LSPt.SIZE1sDISPL;
i LSPt.FORM:=RECORDS;
" TOP3=0LDTOP;
o INTEST(ENDSY»13)
C o END3
PaL (% SET %) SETSYs ‘
=y BEGIN INSYMBOL;
sz INTEST{(OFSY,»8)3;
NI R SIMPLETYPE(FSYS,LSPL,LSIZE);

iy IF LSP1<>NIL THEN
44 IF LSPYT,FORM>SUBRANGE THEN
) BEGIN ERROR(LLS); LSPl:aNIL tND3
NEW(LSP); :
TLSPTL.STYPES=LSP1; LSPT.SIZEt=SEISIZES
LSP*.FORMt=POWER
END
ENDs
FSP"LSP
RAVE ENDs -
Qg Tz STI(FSYSoé) B
cLSr FQQ*lNILt
IF FSPaNIL THEN FSIZES'I ELSE FSIZz3s2FSP*,SIZE
Lan END (® TYP *)3

O

1, PROCEDURE CONSTDECLARATION;

i1 VAR LCP: CTP3: LSP! STP; LVALUS VALU:

%17 BEGIN ‘

Dy TEST2(LIDENTY,2+sFSYS)3

.4 WHILY SY«IDENT DO

uyv REGIN NEW(LCP)3

©ly LCPt NAME:=ID3 LCPT IDTYPES=NIL; LCPTeNEXTI=NILS
a17 LCP?.KLASSt=KONST;

Gy INSYMBOL;

EOR IF (SY=RELOP) AND (OP=EQOP) TH:EN INSYMBOL ELSE ERROR(16);
vy CONSTANT(FSYS+LSEMICOLONIsLSPoLVALUD;

S ENTERID(LCPY;

SEE LCPT.IDTYPES=LSP3 LCPt,VALUESS=LVALU;

67 IF SY=SEMICOLON THEN

EER BREGIN INSYMBOL;

E TESTL{FSYS+LIDENT1,6)

E END

sy cLSE ERROR(14}

aiy END

w2 END (% CONSTDECLARATION #);

w0l

Y
ot



PROCEDURE TYPEDECLARATIONS

VAR LCPsLCPLsLCP2t CTP3 LSP2 STP; LSIZi: ADDRRANGE;
2% YEGIN

934 TEST2(CIDENT)»25sFSYS);

935 WHILE SY«IDENT DO

934 BEGLIN NEWILCP)3

937 LCPT NAME:=]ID} tCPf.IDTYPEx-NIL. LCPT KLASS:=TYPES;
PRI INSYMBOLS
94 IF (SY=RELOP) AND (DP=EQOP)Y THEN INSYMBOL ELS< ERROR(16);
947 TYP(FSYS#(SEHICOLON],LSP.LSIZE),
34} ENTERIO(LCP)S

947 LCPr IDTYPE:=LSP;
G4 {* HAS ANY FORWARD REF. BEEN SATISFIED *)

34 LCPL1aFWPTRS
gt WHILE LCP1<>NIL DO

PR REGIN

47 IF LCPLItNAME=LCP T .NAME THEN

s BESIN LCPLTIDTYPETSTYPES=LCP+.IDTYPES

45 IF LCPL<>FWPTR THEN

9% LCP2% (NEXTSmLCPLPWNEXT

5 ELSE FWPTRtelL CPLT NEXT;

: END 3 )

LCP2telCPl; LCP1selCPIT NEXT

iND

IF SY=SEMICOLON THEN
3EGIN INSYMBOL

TESTI(FSYS+(IBENT]»6)

END

ELSE EPROR(14)

END3
IF FWPTR<>NIL THEN

I SRS

b T

NI 000 D000
PR LN AT IR Am AT oA U

P

94z BEGIN ERROR(117)3 WRITELN;

LR REPEAT WRITELN(E TYPE=ID zoFWPTRT.NAME);
9ha FWPTRI=FWPTRT JNEXT

G965 UNTIL FWPTR=NILS

ag6é END

967 END 1* TYPEDECL ARATION #*)3

Qb )

967 PROCEDURE VARDECLARATION;

975 VAR LCPyNXTt CTP; LSPS STP3 LSIZEt ADDRRANGES
37, BEGIN NXT:sNIL;

¢7. REPEAT

473 REPEAT

374 IF SY=IDENT THEN

s " BEGIN NEWI{LCP);

G LCP* NAMEt=ID3 LCP’.NEXT%-NXT; LCPT KLASSt=VARSS

w27 LCPTJIDTYPES=NILS LCPT . VKIND:z=ACTUALS LCPT. VLEVI=LEVEL;
e ENTERID(LCP) S

R NXTs=LCP;

B INSYMBOL

ia END
: CLSe cRROR(2)
TEST2({FSYS+TYPEDELS+UCOMMASCOLON]» 6+ IScMICOLCNID
R TEST:2a3Y<>COMMAS
G IF wNaT TEST THEN INSYMBOLS
I UNTIL TeST;
INTEST(COLONS 533

co . TYP(FSYS*[SEMICOLONI+TYPEDELS)LSPeLSI7:) 3
3t WHIL: NXT<>NIL{ DO
¥ 33GIN NXT®, IDTYPEt=LSP; LC:=slLC+LSi7c3

i NYTTLVADDRZISLCs NXTEaNXTH NEXT
a0 Fupa



IF SY=SEMICOLON THEN
REGIN INSYMBOLS
TeSTI(FSYS+LIDENTI»6)
END )
ELSE RROR(1%) . '
UNTIL {SY<>IDENT) AND NOT(SY IN TYPEDELS});
1F FWPTRS>NIL THEN
BEGIN ERROR(118)3 WRITELN;
kEPEAT WRITELN(Z TYPE=ID =,FWPTRT.NAME);
FWPTR:=FWPTRE JNEXT
UNTIL FWPTReNILS
END
IND (* VARDECLARATION. %)3

PROCEDURE PROCDECLARATION(FSY: SYMBOL);

VAR ILDLEV? 0. .MAXLEVEL; LSY: SYMBOL: LCPyLCPL: CTf: LSP2
FORY: BOOLEANS OLOTOP: DISPRANGE:
LLC,LCMt ADDRRANGE; MARKP: tCHAR;

PROCEDURE PARAMETERLIST(FSY:s SETOFSYS; VAR FPAK: CTP);
VAR LCPyLCPLsLCP2,LCP3: CTP; LSP: STP; LKIND: IDKINDS
LLCsLEN? ADDRRANGE; COUNT,OFFSET: INTEGER;
BEGIN LCPles=NILs -
TESTIC(FSY+LLPARENTI»7)3
IF SYaLPARENT THEN
RECIN IF FORW THEN ERROR(119)3
INSYMBOL;
1F NOT(SY IN CIDENT,VARSY]) THEN
BEGIN ERROR{7)3 SKIPI{FSYS#[IDENT,RPARENTI) END3
WHILE SY IN [IDENT, VARSYY DO
BEGIN
IF SYaVARSY THEN
AEGIN LKINDi=FORMAL; INSYMROL END
ELSE LKINDt=ACTUAL;
LCP2t=NIL;
CNUNT:=0;
REPEAT
IF SY=sIDENT THEN
BEGIN NEW(LCP);
LCPT NAMES=ID} LCP*,IDTYPES=NIL;
LCP*,KLASS¢sVARSS LCPT VKIND:=LKIND;
LCPT NEXT3=LCP2; LCPT,VLEVEsLcVELS
ENTERID(LCP);
LCP23=LCP; COUNT:=COUNT+1;
INSYMBOL;
END3
IF NOT(SY IN [COMMA,COLONI+FSYS) THEN
BEGIN ERROR(7); '
SKIP(FSYS+CCOMMA,SEMICOLONs RPARENTY)
END3 .
TEST:=SY<S>COMMA;
IF NOT TEST THEN INSYMBOL
UNTIL TEST
IF SY=CODLON THEN
BEGIN INSYMBOL;
IF SY=IDENT THEN
BEGIN SEARCHID(LTYPESTyLCP) 3
LSPe=LCPT IDTYPE;
LCP3:=L (P25
OFFSET:=0; LENs=PTRSIZES

STP;

IF (LKIND=ACTUAL) AND' (LSP*,FURM<ARRAYS)

THEN



IF LSPP.SIZE=1 THEN OFFSETi=]
ELSE LENtsLSP*,.SIZE:
LCi= C+COUNT*L EN:
LLCss=sLC; .
WHI.LE LCP2<>NIL 0O
BEGIN LCPsatCP25
LCP2t IDTYPE =L SP; LCP2T.VADDRI=LLC=0FFSET;
LLCs=LLC=LEN; LCP2t=LCP2T NEXT
END3
LCPT.NEXTs=LCPYl; LCPlt={CP3;
INSYMBOL
END
ELSE ERROR(2);
TESTI(FSYS+LSEMICULONSRPARENTY, 7}
END
ELSE ERROR(S);
If SY=SEMICOLON THEN
BEGIN INSYMBOL;
IF NOT(SY IN FSYS«{IDENT,VARSY]) THEN
BEGIN ERROR(7); SKIP(FSYS+CIDENT,»RPARENTI) END)
END
END (* WHILE *)3
IF SYsRPARENT THEN
BEGIN INSYMBOL;
TESTLUESY+FSYS»6)
END
ELSE ERROR{4);
LCP31=NILS
{* REVERSE PDINTERS AND RESERVE LOCAL CH#LLS FOR COPIES OF
MULTIPLE VALUES *)
WHILE LCP1<>NIL DO
BEGIN LCP23=LCP1® NEXT; LCPITaNEXT:=LCP3;
IF LCPL1T.KLASS=VARS THEN
IF LCPI* IDTYPECONIL THEM
IF (LCPLY VKIND=ACTUAL)AND(LCPLT . {CTYPE®.FORM>POWER)
THEN
BEGIN LC3sLCHLCPLt IDTYPE®.SIZc; LCPLT.VADDRS=LC
END3
LCP3s=LCPY; LCPLlssLCP?2
END3 '
FPaRtelCP3
)

ELSE FPARIsNIL
END (% PARAMETERLIST *)3;

(% PROCDECLARATION *)

LeCs=LC; LC:=LCAFTERMARKSTACK;
IF SY=ID:NT THEN

5
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BIGIN SEARCHSECTION(DISPLAYLTUPIALIP); (% DECID: IF FORW *)
IF LCP<»NIL THEN ’
BEGIN
IF LCPT«KLASS=PROC THEN
FORW:=LCPt.FORWOECL AND(FSY=PROCSY)
ELSE
IF LCP* KLASS=FUNC THEN
FORW3IaLCPT . FORWOECL ANDUFSY=FUNCSY?
ELSE FORW:sFALSES
IF NOT FORW THEN ERROR(160)
END
ELSE FORWI=FALSES
IF NDT FORW THEN
BEGIN



1117 NEWILCP)

Liin LCP’.NANE:-ID, LCPt, IDTYP&'-NIL,
Liie LCPTo PFLEVISLEVEL LCPT PFNAME:=NPROC: NPROCI=NPRAOCHL;
Lizao LLPTEXTERNLSsFALSES :
iz LCPto PFDECKIND:wDECLARED;S

Lize IF FSY=sPROCSY THEN LCPt.KLASSt=PROC
1123 ELSE LCPT.KLASS3=FUNCS

Li7% ENTERIDILCP)

1125 END

1174 ELSE )

1127 BEGIN LCPLI=LCPT,NEXT;

1w WHILE LCPL<>NIL OO

1y BEGIN )

Lose IF LCP1T KLASS=VARS THIN

1131 IF LCPLt IDTYPES>NIL THEN
1252 BEGIN LCMis{ CPLT.VADCR;
1133 IF LCM>LC THEN LC:=LCH

11 5% END;

L1355 LCPLli={ CPIT NEXT

1134 END

LLA7 : END;

MRS TNSYMBOL

1139 END

11469 ELSF tRROR(2); -

1143 OLOLEVILEVEL; OLDTOP:=TOP;

1142 IF LEVEL<MAXLEVEL THEN LEVEL3=LEVEL+1 ELSE ERROF(251);
1143 IF TOP<DISPLIMIT THEMN

1lah BEGIN TOPtaTOP+l; SAVETOP:=TQOP;

1165 If FORW THEN DISPLAYLTOPIs=LCPT.MEXT
1145 ELSE DISPLAYLTCOP)s=NIL ’

N END

1ian ELSE tRROP(ZSO),
1148 IF FSY=PROCSY THEN

1100 BEGIN PARAMETERLIST(LSEMICOLONI,LCPL);

i1l IF NOT FORW THEN LCPt.NEXTtsLCP1

Lidn END o

1153 ELSE
4 BE.GIN PARAMETERLIST(ISEMICOLON,COLUNISLCPY);
5 IF NOT FORW THEN LCPP.NEXT2=LCP13

17 SY=COLON THEN

o

OO

1

!

1157 BEGIN INSYMBOL;

{154 IF SY=IDENT THEN

11u9 BEGIN IF FORW THEN ERROR(122);

1110 SEARCHID(CTYPESIsLCPL);

1At LSPe=lCPIt.IDTYPE;

1ie? LCPTIDTYPEsLSPs

1163 IF LSP<>NIL THEN

livs IF USP*.FORM>POWER THEM

1165 BEGIN ERROR(120): LCF*t, IDTYPE-‘NiL END3
1155 INSYMBOL

1167 END

1163 ELSE BEGIN ERROR(2)5 SKIP(FSYS+(SEMICOLUNI) END
1169 END

1179 ELSE

1in IF NOT FORW THEN ERROR(123}

1172 END: a

1173 INTEST(SEMICOLONs14);
1174 IF SY«FORWARDSY THEN

1175 BEGIN
1176 I1F FORW THEN ERROR(161)
1177 ELSE

1173 LCP* . FORWDECL 8 »TRUE



L179 INSYMBOLS ©

11890 INTEST(SEMICOLONs14);

1181 TESTI(FSYSs6)

1182 END

1183 ELSE ,

1184 IF SY=EXTERNSY THEN

1185 BEGIN

1186 "IF FORW THEN ERROR(161);

1187 INSYMBOLY LCPtoEXTERNLI=TRUE;

1188 IF (SY#RELOP)Y AND {(OP=EQQP)} THEN

1189 BEGIN INSYMBOL;-

1190 IF SYsINTCONST THEN LCPt,PFENAMET=VAL JIVAL
1191 ELSE ERROR(1061

1192 ERD

1193 ELSE ERROR(16)3

1194 REPEAT INSYMBOL UNTIL SY=ScMICOLON; INSYMROL;
195 TEST1IFSYSs6)

1198 IND

1197 sL3E
L1 FEGIN LCPT.FORWDECLE=FALSES HEW(MARKP);
REPEAT BLOCK(FSYS»SEMICOLONSLIP);
If SYsSEMICOLON THEN
BEGIN INSYMBOL;
IF NOT(SY IN [BEGINSY,PRCCSY,FUNCSYY) THEN
BEGIN ERROR(6)3 SKIP(FSYS) END

3 e ehs T TG PO
Fe I api e OV
& s £

2 Gt END
By ELSE ERROR(14)
L6 UNTIL SY IN [(BEGINSY,PROCSY,FUNCSY];
iy PELEASE(MARKP) - .
L2063 ZND3 E
PG LEVEL3=0LOLEV; TOP¢=QLDTOPs LCt=LLCS
"210 €HD {* PROCDECLARATION *);
221k
1712 PROCZDURE BODYUFSYSt SETOFSYS);
1213 VAR [eUNTNAHE,SEGSIZE: INTEGER;
1214 LCMAXsLLCLlt ADDRRANGE; LCP: CTP;
(215 :
1215 PROCIDURE LDAGENILEV: INTEGER: DPLMT: ADDRRANGE);
P217 BESIN
1218 IF DPLMT<256 THEN
i 249 BEGIN BYTEGEN(16(*LOAS*)¢LEV); OBYTEGEN(DPLMT) END
12290 ZLSE i
L2221 BEGIN BYTEGENU32(*LDA%)#LEV); ADDRGEN(OPLMT) END
222 END {* LDAGEN #*)3;
1223

1224 PROCEDURE LODGEN(LEV:T INTEGER; VAR FATTR: ATTR)Y;
L2259 REGTN
IF (FATTRTYPTRTSIZE<=2)AND(FATTROPLMT<256) THEN
PEGIN BYTEGEN{6G+16*GATTR.TYPTRTSIZE+LEV) s BYTEGEN{(FATTR.DPLMT)
“ND -
ELSE
AEGIN LDAGEN(LEVsFATTR.DPLMT Y
CASE FATTR.TYPTRT,SIZE OF
1t BYTEGEN(154);
2: BYTEGEN(155);
83 BYTEGEN(156)
END ’
END
END (% LODGEN %)

PRUCEDURE CONDGEN(FOPS OPRANGE: VAR FATTR: ATTFRI3
RGIH




If FATTR.TYPTRT.FORM>POWER THEN
sLss
ELSE 1
ELSF

ELSE ERROR(401) (% WRONG SIZE %)
END (* CONDGEN *);

" PROCEDURE LDCIGEN(VAL: INTEGER);
REGIN ‘

ELSE
1F VAL<O THEN

ELSE

L T U0 G U

PRACEDURE LOCS(S2 INTSET);
VAR IsKsLsN3 INTEGER} Bt BOOLEAN:
BEGIN N3:=0; Bi1=FALSE;
FOR 1:=0 T _SETMAX DO
IF I IN S THEN Ni=N+l;

7
33
D3 END (* LODCIGEN *)3;
1

Z

3

TLSE
IFf N<4 THEN
FOR JT:=a0 TO SETMAX DO
IF I IN § THEN

B:aTRUE
END
£LSE
ELSE

FOR 13«0 TO SETMAX 0O
BEGIN

IF I 'IN S THEN L3i=L+K;
KieK DIV 2 )
END3
BYTEGENALL
END )
END (% LDCS *)3

PROCEDUR: CSPGEN(Ps INTEGER)S
BEGIN i

BYTEGEN(1IBICHCSPX)); BYTEGEN(P)
END {x CSPGEN #)3;

PRICEDURE GININC(INC: INTEGER) ;-

BeGIN BYTEGEN(FOP+2); ADDRGEN(FATTR LTYPTRP*,
IF FATTRJTYPTR®,SIZEs1 THEN BYTEGEN(FOP)

IFf FATTReTYPTR*.SIZE=2 THEN BYTEGEN(FOP)

IF (VAL<16) AND (VAL>=0) THEN BYTEGEN(VAL)

BEGIN BYTEGENCITOH(*LNC#)); AODDRGEN(=VAL)

BEGIN BYTEGENT186(#LOCS*)); L:=0; Ki=126;

SIZE) END

IF FATTR.TYPTRP.SIZE=8 THEN |BYTEGEN(FOP+3)

END

BEGIN BYTEGEN(160(*LDC*)); ADDRGEN(VAL) £nD

BEGIN LDCIGENUI); BYTEGEN(174(*5S65%));
IF B THEN BYTEGEN(175(*UNI*));

IF K€l THEN BEGIN K:=12#; BYTEGEN(L);

BEGIN
: IF INC<>C. THEN

12y LF INC=1 THEN BYTEGEN{185(*INCLl*))

R ELSE .

PRE IF INC==1 THEN BYTEGEN(184(*DEC1*))

1700 ELSE )

1703 ©1F INC>0 THEN

122 BEGIN BYTEGEN(LBO(#INC*)); ADDRGEN(INC)

IF w=0 THEN BYTEGENT193(#LNS#)) (% LOAD EMPTY SET *)

L$=0 END;

END



1303 ELSE '

1304 BEGIN BYTEGEN(L79(*DEC*)); ADORGEN(=INC) END
1305  END (% GENINC #);
1306 ’

1307 PROCEDURE LOAD;
1308 BESIN

1309 [F GATTR.TYPTR<>NIL THEN

L3110 BEGIN )

{311 IF GATTR.KIND=CST THEN

1112 IF (GATTR«TYPTR®FORMaSCALAR) THEN LOCIGEN(GATTR.CVALIVAL)
1u13 ELSE N

RN IF GATTRTYPTRaNILPTR THFEN BYTEGEN(D)
i1% ELSE LDCS(GATTRSCVAL.VALPT,PVAL)
L3l ELSE .

1317 IF GATTR.KIND=VARBL THEN

.13 IF GATTRLACCESS=DRCT THEN

.319 LODGENC(LEVEL=GATTR.LEVEL,GATTR)
T I2Q ELSE

el BEGIN

niz2 GENINC(GATTR.DPLMT);

1473 CASE GATTR.TYPTR®.SIZs OF
324 1t BYTEGEN(154); ’

L3125 23 BYTEGEN(155);

1326 83 BYTEGEN{156)

1327 END

1428 END;

.329 GATTR+KINDT=EXPR

1320 END

END (% LOAD *)3

PRICEDURE STORE(VAR FATTR: ATTR);

P13 BEGIN
i LF FATTRWTYPTR<>NIL THEN
136 IF FATTR.ACCESS=DRCT THEN .
L3137 BEGIN BYTEGEN(96+16%FATTR TYPTRT STIZE+L:VEL=~FATTR.LEVEL);
338 BYTEGEN{FATTR.DPLMT)
Sx39 END
240 FLSE .
T i4Y IF FATTR<DPLMT<>0 THEN ERRNOR(400)
(262 ELSE
1543 CASE FATTR,TYPTR*,SIZE OF
_34b 1t BYTEGEN(1S5T7)
345 2: BYTEGEN{158)3
46 B8t BYTEGEN{159)
L2147 END
1348 END (% STORE *)3
1349
1350 PROCEDURE LOADADDRESS;
135 VAR LVP: CSP; Is INTEGER;
T352 BEGCIN
1353 IF GATTRWTYPTR4>NIL THEN
13546 BEGIN ’
i385 IF GATTR.KIND=CST THEN
HER-T) IF STRINGUGATTR.TYPTR) THEN
L3577 BEGIN BYTEGEN(LBB(*LCAX));
L A58 BYTEGEN(STRINGSTIZE(GATTRLCVALLVALP));
L3459 LVP3=GATTR.CVAL,VALP;
LiED REPEAT '
HEToN ’ FOR I:=]1 TO LVPT.SLGTH DO
L ie2 BYTEGENILVPT,SVALLI]);
363 LVPte{ VP*,SPTR

L) UNTIL LVPaNIL



13h5
L1366
2367
1368
1369
1370
1371
1372

1373 .

374
1375
1376
LATT
{378
L1379
1A#0
HETE
P3R2

3F4
L3R%
i3tb
1367
1488
389
1390
1391
1392
1393
13%4
1395
1396
1397

1398

1399
1400
1401

02

a3
1404
1605
14CH
2407
1408
Le(9
1410
a1l
L6612
L la
415
1416
617

19
421
822

ol

ank
L x25
126

END
ELSE ERROR(400)
ELSE E
IF GATTR.KINDeVARBL THEN
IF GATTRIACCESS=DRCT THEN
LOAGEN(LEVEL=GATTR.LEVELsGATTR,DPLMT)
ELSE GENINC{GATTR,OPLMT)
ELSE ERROR(40();
GATTR KIND3=VARBL; GATTRLACCESS:=INDRCT: GATTR.DPLMT:=0Q
END :
END (% LOADADODRESS *)3;

PROCEDURE GENFJP{FADDRt INTEGER);
BEGIN LOAD;
IF GATTRSTYPTR<>NIL THEN
IF GATTR.TYPTR<>BOOLPTR THEN ERROR{144);
BYTEGEN{L17T(#FJP#)); ADDRGEN(FADNDR)
INT (% GENFJP %)

PRICEDURE GENCUP(FPL,FP2: INTEGE?);
BEGIN
IF PFCTTEST THEN
BEGIN BYTEGEN({FPL1); BYTEGEN(191(#CUP2%¥)) END
ZLSE BYTEGEN(190(*CUP1#));
BYTEGEN{FP2)
END (% GENCUP #)3

PROCEDURE STATEMENT(FSYS: SETOFSYS);
VAR LCP3 CTP;

PROCEDURE §X?R§SSION(FSYS! SETIFSYS); 'FORWAKD

PROCEDURE SELECTOR{FSYS: SETOFSYS; FCP: CTP);
VAR LATTRTTATTR; LCPt CTP3 LMIN,LMAX? INTEGER;
B3EGIN R
GATTR.TYPTRS»FCPT,IDTYPE; GATTR.KINDEsVARRBL;
IF FCPT.KLASS=VARS THEN
IF GATTRSTYPTRE>NIL THEN .
IF (FCPTLVKINC=ACTUAL) AND (FCPt.VADDR<256) AND
(GATTR TYPTRT,SIZE<=22) THEN o
BEGIN GATTRJACCESS2aDR(CT; GATTRWLEVFL:sFCPT*.VLEY;
GATTR.DPLMT¢=FCP*,VADDR )
END
ELSE
BEGIN CGATTRLACCESS2sINNRCT; GATTR.DFLMT:=Q3;
IF FCPT,VKIND=FORMAL THEN :
BEGIN BYTEGEN(GA+Lr VEL=FCPT VLEVY s
BYTEGEN(FCPt.VADNR)
END .
ELSE LDAGEN(LEVEL=FC 2T, VLEV,FCPT.\ ADDR)
CEND
FLSE
sLSc
TF FCPT o KLASS=FUNC THEN
IF FCPfoPFDECKIND=STANQ£é0 THEN ERROR{L50)
ELSE ’
BEGIN GATTR.ACCESS3=DRCT: GATTRWLEVEL:sFCPtPFLEV+L;

GATTR.DPLMTt=0 (* IMPL, RELAT. ADGR. OF FCTe RESULT ¥)

 ENDj .

TESTL(SELECTSYS +FSYS,59) 3

WHILE SY IN SELECTSYS DO
REGIN '
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1432
1433
444
L35
436
437
P h3B
1429
440
1461

SR

L5642

444
A
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LahL7
L AhE
L 449

“50

451"

L4652
1653
454
1455
Lh56
L5857
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460
ekl
662
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“BH
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467
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1469
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473
)
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1477
L1472
1479
L4890
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tARD
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14486
1487
1488
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L

»

L

*)

IF SY=LBRAGK THEN
BEGIN
. REPEAT LATTR:=GATIR;
IF LATTRTYPTRCONIL THEN
IF UATTR.TYPTRT.FORMC>ARRAYS THEN
BEGIN ERRORI13&); LATTR.TYPTR:zsNIL E£ND;:
LOADADDRESS;
" INSYMBOL3 EXPRESSICN({FSYS4{COMMA,RSRACKI);
IF GATTR.KIND<S>CST THEN LOAD;
IF GATTRSTYPTRC>NIL THEN
IR GATTRSTYPTRT,FORM>SUBRANGE THEN ERROR{113);
IF LATTROTYPTRS>NIL THEN
T.IBEGIN
T LF COMPTYPES(LATTR,TYPTRT INXTYPE,GATTR.TYPTR) THE
BEGIN
IF LATTRGTYPTRTLINXTYRPES>NIL THEN
BEGIN
GETBOUNDS(LATTR.TYPTH, INXTYPESLMIN,LMAX);
IF GATTR,KIND=CST THEN
BEGIN
IF (GATTR,CVAL.IVALSLMINY OR
(GATTRLCVAL.IVAL>LMAX) THEN
ERROR(302); .
GATTRWCVALIVAL:=CATTReCVAL IVAL=LMIN
END
ELSE GENINC(~LMIN)
END

END
ELSE ERROR(139);
GATTROTYPTR: =L ATTRSTYPTRT,STYFE; -
IF GATTR.TYPTR<ONIL THEN
IF GATTRWKINDaCST THEN
BEGIN GATTR.CVALLIVAL:=GATTRLCVAL.IVAL*
GATTR«TYPTR®.SIZE; LDCIGEN(GATTR.CVAL.IVAL
END :
ELSE
BEGIN
IFf GATTR.TYPTRTSIZE<>1 THEN
BEGIN LOCIGEN(GATTR.TYPTR®.SIZE);
BYTEGENCL7O(*MPI*)}
END
END;
BYTEGEN(162(*ADI*));
GATTRWKINDT=VARBL; bATTR.ACCrSStlIND?CT,
GATTR.DPLMT2=0
END
UNTIL SY‘>COHHA$
INTEST{RBRACK,12)
END (* IF SY=LBRACK *)
ELSE
IF SY=PERIOD THEN
" BEGIN
IF GATTR.TYPTRS>NIL THEN
IF GATTR.TYPTRT,FORMC>RECORDS THEN
BEGIN ERROR(140); GATTR TYPTH:=NIL END3
INSYMBOL$
IF SY=IDENT THEN
BEGIN
IF GATTR TYPTR<>NIL THEN
BEGIN SEARCHSECTION(GATIR.TYPTRT,FSTFLDsLCP)}
IF LCP=NIL THEN :
BEGIN ERROR(152); GATTR.TYPTRI=NIL END



ELSE
BEGIN GATTR.TYPTR:=sLCPT.IDTYPE;
IF GATTRLACCESSsINDRCT THERN
GATTR.OPLMT:=GATTR.OPLMT+LCPT.VADDR
ELSE
GATTR.OPLMT:=GATTR . LPLMT=LCP*, VADDR
END
END;
INSYMBOL
END (% SY=IDENT *)
ELSE ERROR(2)
END (% SY=PERIQD *)

1Al ELSE
LG22 (% T x) BEGIN
1503 IF GATTRWTYPTRC<>NIL THEN
104 "IF GATTRWTYPTRT FORM=POINTER THEN
e ‘ BEGIN LOAD3 GATTR.TYPTRIsGATTRLTYPTRTSTYPE}
1508 - GATTRLKIND:=VARBL; GATTRWACCESSI=INDRCT;
1507 GATTR OPLMT:=0
1508 END
1509 ELSE ERROR(141);
1310 INSYMBOL
1511 END;. )
1512 TESTI(FSYS}SELECTSYS»6)
1513 END (% WHILE #)
1514 END (% SELECTOR %)
1915 j
L~ 16 PROCEDURE CALL(FSYS: SETOFSYSs FCP: CTP)3
L9117 VAR EKFY: 1..8t1
]
1919 PROCEDURE VARIABLE(FSYSS SETOFSYS);
1520 VAR LCP: CTP3
in2l BEGIN
1nze IF SYsIDERT THEN
Ln23 BEGIN SEARCHIf(LVARS},LCP); INSYMBOL =MD
526 ELSE BEGIN ERROR(2)3 LCP!=UVARPTR END;
29 EHB SELECTORL{FSYSHLCP)
) END (% VARIABLE *);
.27
it PROCENURE READ;
2 BEGIN '
] TF SY=LPARENT THEN
1 BReGIN INSYMBOLS
Lz IF SY=TDENT THEN
BREEE: BEGIN :
LA REPEAT VARIABLE(FSYS+[COMMASRPARENTI); LOADADDRESSS
11 IF GATTRLTYPTRS>NIL THiN
ih2h IF GATTR.TYPTR®.FORM<aSUBRANGE. THEN
H- IF COMPYYPESCINTPTF,GATTR.TYFTR) THEN
LR CSPGEN(3(*RDI*))
Laa ELSE
LhAD IF COMPTYPES(CHARPTRyGATT®.TYPTR)Y THEN
PR CSPGEN(S{*RDC*))
1hae? ELSE ERRDR(299)
1fald ELSE ERROR(116);
FIRY "TESTtaSY<>COMMA3
Pods IF NOT TEST THEN INSYMROL
Joun UNTIL TESTS
1547 END3 -
14 CINTEST(RPARENT, %)
1ok END;

Pouu TF LKEY®5 THEN CSPGENC&UARLN®)})



END (* READ *} 3

k]
3 PRUCEDURE WRITES
4 VAR LSP: STP; DEFAULT: BOOLEAN; LLKEY: les8;
E LEN: ADDRRANGE; ;
b BEGIN LUKEYS=sLKEY;

s IF SY={PARENT THEN
G

N DY A

BEGIN INSYMBOL;

IF SY IN FACBEGSYS THEN

BEGIN ) .
REPEAT EXPRESSIDN(FSYS+[COMMA,COLUN«*PARENT])};

L3 LSP1=GATTR.TYPTR;
Fhand IF-LSP<>NIL THEN
R IF LSPT.FORMS=SURBRANGS THEN LUAT =LSE LOADADDRESS;
o5 IF SY=COLON THEN
alé BEGIN INSYMBOL; EXPRESSION{(FSYS+{COMMASRPARENTI)
7 IF GATTRLTYPTR<>NIL THEN

5 IF GATTRGTYPTR<>INTPTR THEN £vROR{116)3
57 LOAD; DEFAULT:=FALSE ‘
T END
ELSE DEFAULTt=TRUE;

IF LSP=INTPTR THEN -

BEGIN IF DEFAULT ThiN LDCIGENIb);

 CSPGEN{(O(#WRI*))

END

ELSE

IF LSP=CHARPTR TH:N
BEGIN IF DEFAULT THEN LDCIG:=N(1);
CSPGEN(L(*ukC*) ) :

P U S
Croam o oan

j END

LE ELSE

i IF LSPSNIL THEN

Lh BEGIN )
19 IF LSP*.FORMSSCALAR THEN ERROR(399)
15 35 ELSE

PRy o IF STRING(LSP) THEN

1587 BEGIN LEN:s_ SP*,ST17¢&35 .
1592 ’ IF DEFAULT THeN LOCIGEN(LEN);
1499 ~ LDCIGEN(LEN);

1590 ) CSPGEN(2(*WRS*)?

1761 END

Pooa? ELSE ERRDR(116)

154571 END3

154945 TEST: =SYS>COMMAS

1598 IFf NOT TEST THEN INSYMBOL

Pod UNTIL TESTS

15 END

1 INTEST(RPARENT» &)

1 ENDS ;

e IF LLKEY=6 THEN (*WRITELN*)

LE CSPGEN(O{*ULN®))

SND (% WRITE *)3

PROCEDURE NEWS
VAR LSIZE: ADDRRANGES
BEGIN' VARTABLE(FSYS4LCOMMARPARPNT]I); LOADADDRESSS

LSIZEs =03

IF GATTR.TYPTRC>NIL THEN

IF GATTRTYPTRT.FORM=POINTER THEN
BREGIN :
IF GATTR TYRTRT.STYPES>NIL THEN
LSIZEt»GATTR TYPTR® . STYPL®*,SIZE



END
ELSE ERROR(116);
LOCIGEN(LSIZE);
CSPGEN(T(*NEW*))
END (% NEW *)3

PROCEDURE RELEASES
BEGIN VARIABLE(FSYS+[RPARENTI);
IF GATTReTYPTR<>NIL THEN
IF GATTR.TYPTR® FORMsPOINTER THEN
BEGIN LOAD} CSPGEN(Q(*RST#)) END
ELSE ERROR(125) ‘
END (% RELEASE #)§

PROCEDURE ORD3
BIGIN ’
IF GATTR.TYPTR<>NIL THEN
1F GATTR.TYPTR®.FORM>=POWER THEN ERROR(175);
GATTR.TYPTRISINTPTR
END (% 0ORD *)3 '

PROCEDURE CHR3
HEGIN _
IF GATTR.TYPTRC>NIL THEN
IF GATTReTYPTRC>INTPTR THEN £RROR(125);
GATTR,TYPTR3=CHARPTR
iND (% CHR ®)3

PRUCEDURE 0ODD;
SEGIN
IF GATTR<TYPTR<>NIL THEN
IF GATTR.TYPTR<>INTPTR THEN =REOR(125};
CSPGEN(L12(#DDD*));; GATTR.TYPTR:=ROOLPTR
END (% 0ODD *);

PRUCEDURE EQF;
BZGIN

CSPGEN(B(*EOQF*)); GATTR.TYPTR:=RCULPTR
cND (% EQF *)3 *

PRUCEDURE EOLN3

BZGIN ’
CSPGEN(IO{*ELN#*});
GATTR,TYPTR:=BOOLPTR

END (* EDLN )3

PROCEDURE CALUNONSTANDARD;
VAR NXTSLCP: CTP; LSP: STP;
LOCPAR,LLCt ADDRRANGES
BEGIN LOCPARS=Q; NXT:aFCPP NEXT: PFCTTEST:sfalse;
IF NOT FCP®.EXTERNL THEN
IF FCPT (KLASS=PROC THEN
BYTEGEN( 4B ( #MSTO*) +LEVEL-FCPT.PFLEV)
ELSE ’
BEGIN BYTEGEN(64{*MSTN®) ¢L EVEL=FCPT PFLEV);
BYTEGEN(FCPT.IDTYPET.STZE)
END3
IF SY=_LPARENT THEN
BEGIN LLC3=LC;
REPEAT INSYMBOL; ‘
EXPRESSION(FSYS+LCUOMMA,RPARENTI)
IF GATTR.TYPTR<>NIL THEN
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BEGIN
IF NXT<>NIL THEN
BEGIN LSPtaNXT*,IDTYPES
IF LSP<>NIL THEN
BEGIN
IF (NXTP.VKIND=ACTUAL) THEN
IF LSPT,FORMCARRAYS THoN
BEGIN LIJAGS
LOCPAR: =L (JCPAR+LSPt.SIZE
END
ELSE
BEGIN
IF (GATTR.KIND=EXPR)
OR (GATTRWKIND=LST) THEN
BEGIN LDOADS
LIDGEN(DsGATTR ) ;
LCe=LC+GATTR.TYPTR®,SIZE3
LODAGEN(Q»LC);
I/ LCMAXSLC THEN LCMAX3=(C
END
ELSE
LOADADDRESSY
LOCPAR: = OCPAR®PTRSIZE
END
ELSE .

IF GATTR XIND=sVARBL THKIN )
BEGIN LOJADADDRESS: LOCPARt={OCPAR®PTRSIZE
END T

ELSE ERROR(154);
IF NOT CDMPTYPLS(LSP;GAT:R TYPTR) THEN
ERROR(142)
END
END
ZNDs
IF NXT<>NIL THEN NXTe=NXTH NEXT

UNTIL SY<>COMMA;

LCs=LLCs

INTEST(RPARENT, %)
END (* IF SYsLPARENT #*)3
IF NXT<>NIL THEN ERRQORIU126);
IF FCPT,EXTERNL THEN

BEGIN BYTEGEN(LOCPARYS BYTEGEN(1AZ(*CAP*));

ADDRGEN(FCPT . PFNAME)

END
ELSE GEMCUP(LOCPAR, FCPT.PFNAMZ);
IF FCPt. IDTYPE<>NIL THEN

IF FCPPIOTYPE®,SIZE=]1 THEN BYTEGEN(192(*FIX21%));
PFCTTESTs=TRUE;
GATTRTYPTRISFCPT,IDTYPE

END (* CALLNONSTANDARD *)3;

BEGIN (% CALL *)
IF FCPT<PFDECKINDsSTANDARD THEN
BEGIN
LKEY3=FCPT KEY;
IF FCPT .KLASS=PROC THEN
IF LKEY=8 THEN BYTEGENT1A1(*R:TP*))
ELSE
IF (LKEY=1) OR (LKEY-S! THEN READ
ELSE
{F (LKEY=2) DR (LKEY-&) THEN WRITE
ELSE :



1 BEGIN . | )
1 INTEST(LPARENT,9);
PR IF LKEY=3 THEN NEW
170 ELSE
T . IF LKEY=4 THEN RELE:ASE
e : ELSE ERROR{400);
76 INTEST(RPARENT, &)
T END
e ELS:
IF LKEY<4 THEN
BEGIN :
INTEST(LPARENT,9);
EXPRESSIONCFSYS#LRPARENT )
T LOADS
CASE LKEY OF
1: ORD;
2t CHR3
3: 00D
END (% CASE *)3
INTEST{RPARENT»4)
END I
R’ ELSE ,
I IF LKEY=4 THEN EOLN ELSE £UF
END (% STANDARD PROCEDURE AND FUNCTIONS *)
tLSE CALLNONSTANDARD )
END (% CALL *);

o bed Bt bt bt et s bed
~ o

woiN

&

[(E N

Teh PROCFDURE EXPRESSION;
Ty VAR LATTR: ATTR;1LUP! OPERATOR:

PRUCZDURE SIMPLEEXPRESSIONIFSYS: StTOFSYS)s;
VAF LATTR: ATTR; LOP: OPERATOR; SICGNED: BOOLEAw:

H
:
T PRICEDURE OPCOMP(VAR LATTR: ATTR: UPL,OPB,CP%: INTEGER);
"1 t* PROCEDURE TO COMPILE OPERATIONS,

e s g pem g as ted b g b ek s B bk o ed bon e ek b s s e

z GPIs0PByOPS ARE THE OPERATIONS TN GENERATE FOR QPERANDS OF
i3 TYPE INTEGERy BOOLEAN AND S=T REPECTIVELY. AN AGRUMENT
Will 3E ZERO FOR OPERAND/UP:=RATUR PAIRS WHICH ARE
INVALID. %) :
VAR TzST: BOOLEAN;
REGIN TEST:=FALSE;
IF (COMPTYPES(LATTR.TYPTRy INTPTR) AND
COMPTYPES(GATTRSTYPTR2INTPTR)) THEN
IFf OPI<>0 THEN BEGIN TEST:=TRUE; BYTEGEN(CPI) END
ELSE '
ELSE
IF (COMPTYPES(LATTR.TYPTR.BOCLPTRY AND
COMPTYPES(GATTR.TYPTR»BOOLPTR)) THEN
IF OP8<>0 THEN BEGIN TEST:aTRUE; BYTEG:N(OPB) END
ELSE
ELSE
IF (LATTRTYPTR*,FORM=POWZR) AND
COMPTYPES(LATTR TYPTRsGATTR,TYPTR) THEN
IF OPS<>0 THEN BEGIN TuST:=TRUE; BYTZGEN{OPS) END;
IF NOT TEST THEN BEGIN ERROR(134}; GATTR.TYPTRt=sNIL END
END (% OPCOMP *)3

Pttt Bk s 1ty
T T
N
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L S

PROCEDURE TERM(FSYSt SETOFSYS):
VAR LATTR: ATTR; LOP: OPERATOR;

* ERA SRS | :\»»:

<7 PROCEOURE FACTOR(FSYS:2 SETOFSYS):
A VAR LCP: CTP3 LVP: CSP3 VARPART: BOOLEAN;

B e e R I e e B R S B R S s SN |



1T CSTPARTt - INTSETY; LSP: STP;

TR0 .

180 PROCEDURE SETEXPRESSION;

1807 BEGIN INSYMBOL; CSTPART2=(1; VARPARTI=FALS:;

1503 NEW(LSPYS 7 o

1504 LSP*«STYPE t=NIL; LSP*.SIZE t=SETSIZEsL3P*.FORMI=POWERS
1565 IF SY®RBRACK THEN

180 BEGIN

1507 GATTR TYPTR1=LSP; GATTP.KINDI=CST;

1o, INSYMBOL

1F © END

i ELSE

il BEGIN

PR REPEAT EXPRESSION(FSYS+LCOMMASRRRACK]);

I IF GATTRLTYPTRC>NIL THEN

1igs IF CGATTReTYPTRT.FURM>SUBRANGE THEN

139 BEGIN ERROR(136); GATTR.TYPT<taNIL END
1 ELSE

; IF COMPTYPES(LSPT.STYPEsGATT,TYPTR) THEN
i BEGIN

i- IF GATTR.KIND=CST THEN

I CSTPART:»CSTPART+IGATTR,CVALSIVAL]
1e72 BEGIN LOAD; BYTEGEN(I74(%SGS*));
1 IF VARPART THEN BYTEGEN(I75(*UNI*))
it ELSE VARPARTI=TRUE :

1Y END3

HE LSPTeSTYPE:=GATTR.TYPTRS

1607 GATTRGTYPTR:=L5P

v END

1603 ELSE ERROR(137);

PR TEST3uSYCOCOMMA;

[ IF NOT TEST THEN INSYMBOL

1407 UNTIL TEST;

1903 INTESTURBRACK, 12)

Pl ENDs

IREE IF VARPART THEN |

R AEGIN

1907 IF CSTPART<>[] THEN

T BEGIN LDCS{CSTPART);

1003 BYTEGEN(175(#UNI*));

HE GATTR«KINDz=EXPR

P END

1hea ELSE

19 BEGIN NEW{LVP); LVP®.,PVAL:=CSTPART;

1945 GATTR.CVALLVALP2aLVP

RES ZND .

1eaf END (* SETEXPRESSION *);

bR

103 BEGIN (* FACTOR #)

IR IF NOT(SY IN FACBEGSYS) THEN

PR BEGIN ERROR(58); SKIP(FSYS+FACBEGSYS);

1552 SATTReTYPTRI=NIL

1os END; ,

YR WHILE SY IN FACBEGSYS 0O

. BEGIN

1805 CASE SY DF

1807 IDENTs

1o BEGIN SEARCHIDICKONST,VARSs FUNCIsLCP)
F INSYMBOL;

1t

IF LCPT.KLASS=FUNC THEN



Bt Bt gk B et B bed e aed el vt Bt b0 b

BEGIN CALL(FSYS,LCP); GATTX.KINDI=EXPR END
ELSE
IF LCPT KLASS=KONST THEN
BEGIN GATTR.TYPTR:aLCP*,IDTYPE;
GATTR.KINDI=(CST;
GATTRSCVAL:=LCPT.VALUES
END
ELSE
BEGIN SELECTOR(FSYSsLCP);
END
END;
INTCONST:
BEGIN
GATTR.TYPTR:=INTPTR; GATTR.KIND:=(CSTs
GATTR.CVALzsVAL:
INSYMBOL
END;
STRINGCONST:
BEGIN ‘
If LGTH=1 THEN GATTR.TYPTR:=CHARPTR
ELSE
BEGIN NEW(LSP);
LSPToSTYPES=CHARPTR} LSPT.FURMI=ARRAYS;
LSP*INXTYPEzunIL
LSPteSIZE:wSTRINGSIZE(VAL.VALP);
GATTR.TYPTRz=LSP
END s
GATTR.KINDS=CST; GATTR.CVALI=VAL3
INSYMBOL
END3;
LPARENTs ;
"BEGIN INSYMBOL; EXPRESSION(FSYS+[{RPARENTI);
INTEST(RPARENT»4)
END;
NOTSY:
BEGIN INSYMBOUL; FACTUR(FSYS)3 LOUADS
BYTEGEN(1T72(*NOT*));
IF GATTRSTYPTR<>NIL THEN
IF NOT COMPTYPES(GATTR.TYPTR,B00LPTR) THEN
£ "BEGIN ERROR(L13%5); GATTR.TYPTR:=NIL END;
ND3; .
LBRACKS -SETEXPRESSION
END3 )
TEST2(FSYS»6y FACBEGSYS)
END (& WHILE %)
END (¢ FACTOR *)}3

BEGIN (* TERM *)
FACTORUFSYS+(MULDOPY);
WHILE SYsMULOP DO
BEGIN LOAD; LATTRI=GATTR; LOF:=0P;
INSYMBOL; FACTOR(FSYS+[MULLPI); LOADS
IF (LATTRGTYPTRC>NIL) AND (GATTR.TYPTS<>NIL) THEN
IF LOP=MUL THEN OPCOMP(LATTRsL70(*#Mr1 ) g0 16TI*INT*))
ELSE .
IF LOP=IDIV THEN CPCUMP(LATTR»165(%)1VI%*)50,0)
ELSE
IF LOP=IMOD THEN QO2CUMPILATTR, 1O (*MOD*)90,0)
ELSE .
IF LOP=ANDOP THEN CPCUOMPILATTE Je163(%4ND¥),0)
ELSE '
ELSE GATTRWTYPTR:=NIL



END (% WHILE *)
EXD (% TERM *)3;

BEGIN (* SIMPLEEXPRESSION *)
SIGNED:sFALSE;
IF (SY=aDDOP) AND (DP IN C[PLUSWMINUST) THEN
3t6GIN SIGNEDS=OPsMINUSS INSYMBOL £NDS
TERM(FSYS+LADDOPY )
IF SIGNED THEN
A GIN LOADS .
IF COMPTYPESIGATTRATYPTR,INTPTR) THEN BYT:GIN{L171(&NGI%*})
ELSE : : .
BEGIN ERROR(134); GATTR.TYPTF:sNIL END
ENDS
WHILE SY=ADDOP DO
BEGIN LOADs LATTRI=GATTR; LOP:=0P;
INSYMBROL; TERM(FSYS+[ADDOP]I); LDAD;
IF (LATTRWTYPTRS>NIL) AND (GATTRLTYPTRE»NIL} THEN
“IF LOPsPLUS THEN OPCOMP(LATTR,152¢%ADI* )+ 0s175(*UNTI%*))

ELSE
IF LOP=MINUS THEN OPCOMP(LATTR,173(*S1[*)s09164(*DIF*))
ELSE - ) ’
IF LOPaOROP THEN OPCOMP(LATTRy0»1AE(*IR*),0)
ELSE 7 ' '
ELSE GATTRGTYPTR1aNIL;
GATTR.KINDI=EXPR

END (% WHILE #)
EMD (* SIMPLEEXPRESSION *);

2 BEGIN (% EXPRESSION *)
SIMPLEEXPRESSION(FSYS+IRELOP]);
IF SY=RELOP THEN
REGIN
IF GATTR,TYPTR<>NIL THEN
IF GAYTR.TYPTR®* ,FORM<sPOWER THEN L OAD
ELSE LOADADDRESS;
LATTRI=GATTR; LOP1=0P;
INSYMBOL: SIMPLEEXPRESSION(F3Y3);
TF GATTR.TYPTR<>NIL THEN
IF GATTR«TYPTR®,FORM<=POWER THEN [ DAD
ELSE LUADADDRESS; '
IF {LATTR.TYPTRC>NIL) AND (GATTR.TYPTR<>NIL) THEN
IF LOP=INOP THEN
IF GATTR.TYPTR®FORM=POWER THEN
IF COMPTYPES(LATTRWTYPTR,GATTRSTYPTRT.STYPE) THEN
. BYTEGEN(L66T*INN#))
ELSE BEGIN ERROR(129); GATTR.TYPTRI=NIL END
ELSE BEGIN ERROR{130); GATTR,TYPTR:=NIL £ND
ELSE
BEGIN ’
IF COMPTYPES(LATYRSTYPTR,GATTR.TYPTR) THEN
B8EGIN
IF LATTR.TYPTR*-FARM=POINTER THEN
BEGIN
a77 IF LOP IN [LTO®,L2NP,6TOP,GFOP] THEN ERROR(131);
END
< ELSE
8} ' IF LATTRSTYPTRT,FOKM"=POWER THEN
36 BEGIN
z IF LOP N [LTUP,LEQP#GEDP,CTOPY THEN ERROR(132)
END
ELSE

s ot s st ot ey
oo o




Lees IF LATTROTYPTRT FORMeARRAYS THEN
S BEGIN
107 IF NOT STRING(LATTR.TYPTR) AND
1644 (LOP IN [LTOP,LEOP»GTCP,GEQPI) THEN
192 ERROR( 131}
;(,,(; 2 . END
1oe ELSE
1en2 IF LATTRLTYPTRT,FORMSRECORDS THEN
1ot IF LOP IN [LTOPsLEQPsGTIP»GEOPY THEN
PRI ERROR(131);
JICEE IF LOP=LTOP THEN CONDGEN(L147(*LES*),LATTR)
1608 ELSE
i éFSLGP-LEDP THEN CONDGEN{144(%LEQ*)sLATTR)
LSE ,
IF LOPaEQQP THEN CONDGEN(150(*:QU*),LATTR)
ELS§ ’ '
BEGIN
IF LOP=GTOP THEN CONDGEN({144{*LEQ*)sLATTR)
ELSE
IF LOP=GEQP THEN CONDGEN{147(¥LES%=)sLATTR)
ELSE

" IF Lur=ncur THEN CONDGEN(150(*EQU*), LATTR)S
2007 ' ’ BYTEGEN(L1T2(*NCT*))
2008 ' END
2009 END
2010 ELSE ERROR(129)
2011 END;
2012 GATTR.TYPTR$sBOOLPTR; GATTR.KIND:=EXPR
2013 END (% SY=RELOP #*) -
2016 END (*EXPRESSION #J3
Z0iN

20.6 PROCEDURE ASSIGNMENTyrers Civl;
2UL? VAR LATTR: ATTR;

2315 BEGIN SELECTOR(FSYS+LBECOMES]I»FCP);
EAVI IF SY=3ECOMES THEN

F320 BEGIN

ERES IF GATTR,TYPTR<>NIL THEN

22 [F (GATTR.ACCESS<>DRCT) Ok (GATTR.TYPTR®,FORM>POWER) THEN
2523 LOADADDRESS ;

2374 © LATTR:=GATTR;

v INSYMBOL; EXPRESSION(FSYS);

SR IF GATTRSTYPTRSONIL THEN

Ly IF GATTR.TYPTRT FORM<=POWER THEN LOAD

ELSE LOADADDRESSS

: TF (LATTR<TYPTR<>NIL) AND (GATTR.TYPTRE>NIL) THEN

S 3EGIN

RS} IF COMPTYPES(LATTRSTYPTRGATTR,TYPTR) THiN

U IF LATTRGTYPTR®.FORM IN CARRAYS,RECORDST Tein

2303 BEGIN BYTEGEN(1B83{#MOV*)): ADDRGEN(LATTRTYPTR®*,SIZE) END
A ELSE STORE(LATTR)

AR ELSE ERRDR(129)

END
i END (* SY=BECOMES #)
0 ELSE ERROR(S1)

239 END (k ASSIGNMENT #)3

. PROCEDURE COMPIOUNDSTATEMENT;
BEGIN
REPELT
REPEAT STATEMENTUFSYSCSEMICOLON, ENDSYT)
CEaes UNTTIL NOT(SY IN STATBEGSYS)S
20yeh TEST:aSY<S>SEMICOLON;
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IF NOT TEST THEN INSYMBOL
UNTIL TEST3
INTEST(ENDSY,13)

END (* COMPOUNDSTATEMENT *);

PROCEOURE IFSTATEMENT:
VAR ICTIX1,ICIX2% INTEGERS
BEGIN EXPRESSION(FSYS+LTHENSY1);
CGENFAP(0Y; !CIXI!-ICfICN-Z,
INTESTUTHENSY»52)3
sTArEM:NT(FSYS+CELSESY1l.
IF SYsELSESY THEN
BZGIN ICIX23=IC+ICN; GENUJPENT(L78(*UJP*),0);
PLANTADDR(ICIX1,IC+ICN);
INSYMBOLs STATEMENT(FSYS);
PLANILDOR(Ic1x2+1,Ic+ICN),
END
ELSE PLANTAOOR(ICIXI.IC+ICN)
END (% IFSTATEMENT *);

PROCZNDURE CASESTATEMENT;

* TYPE CIP=tCASEINFQO;

CASCINFO=PACKED RECORD NEXT: CIP;
CSSTART»CSLABS: INTEGER
END;
VAR LSPsLSP1t STP; FSTPTRHLPT1,LPT2,LPT3: CIP; LVAL: VALU;
LCIXsLCIX1oLMINy)LMAXS INTEGERS
BEGIN EXPRESSION(FSYS+LOFSY,COMMA,COLCNIY; LOADS

LCIXs=«IC+ICN; GENUJPENT{L78(*UJP*),0); GENUJSPENT(LTB(*UJP*),0);

LSP:eGATTR.TYPTR}
IF LSP<>NIL THEN
IF LSPT.FORM>SUBRANGE THEN
BEGIN ERROR({144); LSP3=sNIL END;
INTZST(OFSYs8);
FSTPYRe=NILs o
REPEAT LPT3:aNIL3; LCIX13=aIC+ICN;
REPEAT CONSTANTU(FSYS+[COMMAsCOLINISLSPLyLVAL)S
IF LSP1<>NIL THEN
IF COMPTYPES(LSP,LSP1l) THEN
BEGIN LPT1t=FSTPTR; LPT2saNIL; TEST:=TrlUg;
WHILE (LPT1<>NIL) AND T=ST DO
IF LPT1t.CSLAB<sLVAL.IVAL THEN
BEGIN IF LPT1t.CSLAB=LVAL.IVAL THEN ERRDOR{156);
TEST3=FALSE
- END .
ELSE BEGIN LPT2t=LPT1; LPTLisLPT1t.NEXT END;
NEW(LPT3)5 LPT3IT NEXT:=LPTLl; LPT34.CSLABS=LVAL.IVAL;
LPT31.CSSTART:=LCIXYs ‘
IF LPT2=NIL THEN! FSTPTR:=LPT3
ELSE LPT2%NEXT:=LPT3
END
ELSE "ERROR{(147);
TEST1aSYS>COMMAS
IF NOT TEST THEN INSYMBOL;
UNTIL TEST3
INTEST(COLONsS) 3
REPEAT STATEMENT(ESYS+[SEMICOLON,ELSESYD)
UNTIL NOTLSY IN STATBEGSYS);
IF LPT3<C>NIL THEN GENUJPENT(L78(*UJP*),LCIX+3);
TEST=SY<>SEMICOLON; ‘
IF NOT TEST THEN INSYMBOL; :
UNTIL TEST OR (SY=ENDSY) OR {(SY=ELSESY);
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PLANTADDR{LCIX+1,IC+ICN);
JF FSTPTR<>NIL THEN
B:GIN LMAXtaFSTPTR®,CSLAB; LPT1:=FSTPTR; FSTPTR:aNIL;
(% REVERSE POINTERS #)
FEPEAT LPT2tslPTHT NEXT) LPTL® NEXTIFSTPTRS
FSTPTR:aLPT1l; (PT1:s PT2
UNTIL LPT1=NIL;
LMIN:sFSTPTR?,CSLAB; , . ‘
BYTEGEN(1B2(*CAS*)); ADDRGEN(LMIN); ADDRGENI{LMAX)3
LCIX1t=IC+ICN; ADDRGEN(O);
REPEAT
WHILE FSTPTRT.CSLAB>LMIN DO
BEGIN ADDRGEN{O); LMINI=LMIN+1 END;
ADDRGEN(ESTPTR®,CSSTART);
FSTPTIRISFSTAPTRTLNEXT; LMINt=lMIN4L
UNTIL FSTPTR=NIL
END
ELSF ZRROR(157)3

IF SY=ELSESY THEN

BFGIN INSYMBOL PLANTADDR(LCIX1,IC+ICN);
REPEAT STATEMENT(FSYS+L{SEMICOLON])
UNTIL NOT(SY IN STATBEGSYS):
GENUJPENTLLITEIFUIPR), LCIXN+3)

END3

PLANTADDR(LCIX#*4sIC+ICN);
INT=STLENDSY, 13)

END (* CASESTATEMENT *);

PROCEZOURE RtPFATSTATEHENT,
VAR LaDDR: INTEGER}
BEGIN LADDR$=IC+ICN3

REPEAT
RFPEAT STATEMENTUFSYS+LSEMICOLONUNTILSYI)
UNTIL NOT(SY IN STATBEGSYS);
T=ST3s=5Y<>SEMICOLONS
IF NOT TEST THEN INSYMBOL

UNTIL TESTS

IF SY=UNTILSY THEN
B8-GIN INSYMBOLS EXPRESSION(FSYS). CENFIPLLADDR)
END

ELSc zRR3R(53)

3G END f% REPZATSTATEMENT #);

Yot TN e e N e TS N e e I T T T e e s
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PRIICEDURE WHILESTATEMENT;
VAR LADDR,LCIX® INTEGERS
BEGIN LADDR:=IC+ICN;

EXPRESSTON(FSYS#LDOSY1); LCIXt=IC+HICN; GENFJIP(C);
INTEST(DOSY,54);
STATEMENT(FSYS); GENUJPENT(lTB(*UJP*’,LADOR), FLANTADDR(LCIX+1, IC4ICN)

END (* WHILESTATEMENT #);

PRICEDURE FORSTATEMENT;
VAR LATTR: ATTR; LSP: STP; LSYt SYMaOL: LCIXsLADLR: INTEGERS
BEGIN -

IF SY=IDSNT THEN
BZGIN SEARCHIDILVARSISLCP); -

LATTRSTYPTRt =L CPt IDTYPE; LATTR.KINDI=VARBL

1F LCPT,VKIND=ACTUAL THEN
LDAGEN({LEVEL=LCPTtVLEVsLCP®,VADDR)

ELSE BEGIN ERROR(155); LATTR.TYPTR:=NIL ENG;

IF LATTR,TYPTRS>NIL THEN
IF (LATTRGTYPTR®FORM>SUARANGE) (%0R LATTR,TYPTR=REALPTR*) THEH



71 BEGIN ERROR(143); LATTRLTYPTRI=NIL £ND;
2172 INSYMBOL
2173 T END

P74 ELS®
2175 ~ BIGIN ERROR(2)3 SKIPIFSYS4[BECOMES,TOSYsDOWNTCSY»D0SY1) END;
2176 IF SY=BECOMES THEN -
2177 BEGIN INSYMBOL 3 EXPRESSION(FSYS+{TOSY,DOWNTOSY,DOBSYI)
278 IF GATTR.TYPTRC>NIL THEN -
217 IF GATTR.TYPTRtFORM>SUBRANGE THEN ERKOR{144)
21eQ ELSE - ) )
2 IF COMPTYPESILATTRSTYPTR,3ATTRSTYPTR) TH:N LOAD
z ELSE ERROR(145)

END

ELSE :
BIGIN ERROR(S51)) SKIP(FSYS+LTOSY, UCWNTOSY,D0SY1) END;

IF SY IN [(TOSY,DOWNTOSY] THEN
BIGIN LSYTaSY3 INSYMBOL3 EXPRESSION(FSYS+IDGSYI);
IF GATTR.TYPTR<>NIL THEN
If GATTR«TYPTRTFORM>SUBRANSE THEN ERROR{154)
ELSE
IF COMPTYPESCLATTRGTYPTRySATTR.TYPTR) THEN
2 BEGIN LOAD; LCIX:=LATTR.TYPTR® SIZE~1;
F153 IF LSY=DOWNTOSY THEN LCIX:s{CIX443;

RIS

7194 BYTEGEN(LCIX); LADDR:=IC+ICN;
2195 GENUJPENT(178(*UJP*),0)

2156 END

197 ELSE ERROR{145)

2198 END

2139 ELSE BEGIN ERROR(55); SKIP(FSYS+[DOSY]) END;
2230 INTEST(DOSY»54)3;

22461 STATEMENT(FSYS)3

2202 PLANTADDR({LADDR+1, IC+ICN);

2203 GENUJPENT(145(*FOR*)»LADDR+3)

22G4 END (* FORSTATEMENT #);

2205

2206 BEGIN (% STATEMENT #)

2207 IF NOT{SY IN FSYS+#[IDENT]) THEN

2203 BEGIN ERROR{6); SKIP(FSYS) END;

2209 IF SY IN STATBEGSYS*LIDENTI THEN

2710 BZGIN

27211 PFCTTESTs»FALSE;

2718 CASE SY OF

2733 IDENT® BEGIN

7214 SEARCHID(LVARSyFUNCsPROCI,LCP); INSYMANL;
7215 IF LCPT KLASS=PROC THEN CALL(FSYS»LCP}
22lh ELSE ASSIGNMENT(LCP)

2217 END3 ‘ ,

R BEGINSY: BEGIN INSYMBOL; COMPUUNDSTATEMENT ENOD3

IFSY: BEGIN INSYMBOL; IFSTATEMENT END;
WHILESY? BEGIN INSYMBOL; WHILESTATEMENT tHDj
REPEATSYt BEGIN INSYMBOL: R-PEATSTATEMENT £ND3
FORSY! BEGIN INSYMBOL; FORSTATEMENT END;
CASESYt BEGIN INSYMBOL; CAS:STATEMENT END

END '

TF NOTUSY IN CSEMICOLONSENDSYerLSESY,UNTILGYI) THEN
BEGIN ERROR(6); SKIPU(FSYS) "Ny

£ 40
END (% STATEMENT *);

BEGIN (= HODY &)
ENTYAMEt=FPROCP®PFNANES
WRITEQUT; SUMCHECK:=03 WRITE(Z Pb<); HeXOUT(ENINAME)S




FCrR It=1 TD 8 DO
82GIN WRITE(FPROCPT,NAMELI);
QUMCHECK!-SUMCHECK*ORD(FPROCP? NAMECI )
END S
2237 erUUT((16333‘SUHCHEtK) MOD 256); WRITELN;
1y SEGSTZEs=IC+ICN;
239 GENUJPENT(181(*ENT#),0);
. LLCL3=LCAFTERMARKSTACK; LCPI=FPROCPTNEXTS
22471 WHILE LCP<>NIL DO
242 BEGIN
IF LCPT.KLASSeVARS THEN
If LCPP.IOTYPES>NIL THEN
IF (LEPt.VKIND=ACTUALIAND(LCPT IDTYPEL . FORMMPOWER) THEN
BEGIN LLC12aLLC1+PTRSIZ:; LDAGEN(O,LCPT<VADDR)S
BYTEGEN{96); BYTEGEN(LLC1); BYTEGEN(IB83(*MOV*));
ADDRGEN{LCPTIDTYPET,SIZE)
END
ELSE LLCLtsLLCL+LCPT.IDTYPET.SIZE;
LCP-‘LCPleepr -
END s
LCMAY$2LC3
REPIAT
RZPEAT STATEMENT(FSYS+LSEMICAOLON, ZNDSYT)
UNTIL NOBT(SY IN STATBEGSYS):
TEST12SY<>SEMICOL ON;
IF NOT TEST THEN INSYM3OL
UNTIL TEST;
INTESTCENDSY, 130 .
BYTSGEN(LI61(HRETP*) )5 PLANTADDR{S:GSIZE+Ls LCHAY 6]
 END (+ BODY *)3; ’

R N NI I
-~ 2
L]

BEGIN (% BLOCK #)
OP1=TRUE;
REPEAT

IF SYsCONSTSY THEN
REGIN INSYMBOL3 CONSTDECLARATION END;
IF SY«TYPESY THEN
BEGIN INSYMBOL; TYPEDECLARATIUN &NDj
IF SYsVARSY: THEN
BEGIN INSYMBUL; VARDECLARATION £MND;
WHILE SY IN CPROCSY,FUNCSY) DD
REGIN LSY3=SY; INSYMBOLS PROCDECLARATION(LSY) END;
IF SY<>BEGINSY THEN . '
BEGIN ERRORT18)3 SKIP(FSYS) END
UNTIL SY IN STAYBEGSYS;
DPt=FALSE;
INTEST(REGINSYs17)3
REPEAT BODY(FSYS)

? TiST2(LFSY1s6sFSYS)

2252 UNTIL (SY=FSY) DR (SY IN BLOCKBEGSYS):

2293 END (* BLOCK #);

RS

©5 PROCEDURE STDNAMESS$

2005 BEGIN

5 NAC llz==2TRUE NAL Z1:»=READ LES

PUeT NAD Cle=s=FALSE £ H

R NAL312=3WRITE X

DRI MAT AT t=INEW 235 NALSI3=2RELEASE =5 NA[HI3szriLOLN %5

I N/ NALTY3==WRITELN =3 NALB13==20RD 23 NAT9)3==(HK £3
[IERES NATLCYe==20D0 8; NAC111:=sEOLN s; NA[L121:=:220F 23

D2 END (x STDONAMES *)3
SR
4 PROCEDURE ENTERSTDTYPESS



BEGIN
NEWCINTPTRY; (% INTEGER #)
INTPTRTW.SIZEssINTSIZE; INTPTRT FORMI=SCALAR; INTPTRE4STYPELANIL;
NEW(CHARPTR); (% CHAR *)
CHARPTR®.SIZE1=CHARSIZE; CHARPTRT, FUR&:xSCALAﬂ. CHARPTRT.STYPEZ=NIL;
NEW{BOOLPTRY; (% BDOLEAN %)
800LPTR?,SIZEt=BOOLSIZES BUOLPTRT.FGRanSCALAk, BUOLPTRT.STYPE:=NIL;
NEWINILPTR); (¢ NIL *)
NILPTRTSTYPE1oNIL; NILPTRTSSIZE:=PTRSIZE; NILPTRY FORMI=POINTER;
END (% ENTERSTDTYPES *)3

PROCEDURE ENTSTDNAMESS
VAR CPsCPI: CTP; It INTEGER;
REGIN
NEWICP) 3 (+ INTEGER *)
CPT.NAME:==INTEGER =3 CPt«IDTYPE:=INTPTR; CPT.KLASStsTYPES;
ENTERIOLCP);
NEW(LP) 3 (% CHAR *)
CPt NAME: =ZCHAR 55 CPt.IDTYPEZ=CHARPTR; CP*.KLASSIsTYPES;
ENTZRIDICP);
NEW(CP) s {(* BOOLEAN *)
CPt.NAME:I=3BOOLEAN =3 CPt,IDTYPE:=B00LPTR; CPP.KLASS2=TYPES;
ENTERID(CPY;
CPiseNIL; .
“FOR 1:=0 TOD 1 DO '

BEGIN NEW(CP);  (* FALSE,TRUE *)
CPT.NAMEI=NALI15 CPt.IDTYPE:=BOOLPTR
CPPoVALUESWIVAL1=I3 CP*.KLASS:=KONST
ENTERID(CP); CPLiaCP

LA A IR E B AT IR AVIN A
T tar tan rar es R

CPT.NEXT1=CPL;

.
L
.
»

SN I

END;
NEW(CP)3 (% NIL %)
CPT HAMES =$NTL 4; CPr.IDTYPEt=NILPTR;

CPT MNEXTi=aNILS CPPoVALUES<IVAL2=0; CFTKLASS:=KUONST;
ENTZRIDICP);
FOR 1:=2 TO 7 DO
BEGIN NEW(LP)Y;
CPT,NAMES «aNATIY; CPToIODTYPE:=NIL;
»97-NEXT2=NIL, CPT KEYin]mls;
CPT KLASS:=PROC: CP*,PFDECKIND:=STANDARD:
ENTERIDICP)
END;
NEWICP)$ CPTNAMES=sEXIT =3 CPT.IDTYPE:=NIL: CPTNEXTi=NIL3;
CPT.KEY2=65 CPT.KLASS:=PROC; CPt PFDLCKINDt=STANDARDS
ENTERIDICPYS
FOR [:=8 TO 12 0O
BEGIN NEWICP);
CPT NAMES «NATI); CP*. IDTYPEz=NIL; CPT NEXTt=NILj;
CPPeKEYt=]=73 CPT KLASSt=FUNCS )
CPToPFDECKIND:I=STANDARDS
*NTERID(CP)
END
2346 END (% ENTSTDNAHES *)3

2344 PROCEDURE ENTERUNDECLS

2349 BEGIN -

2359 CNEW{UTYPPTR);

UTYPPTRT.NAMES e S %3 UTYPPTR®T.IDTYPESwNIL;
UTYPPTR®.KLASSEaTYPES}

NEW(UCSTPTRY S . .

UCSTATRT NAMELnE 25 UCSTPTRT.IDTYPET=NIL: UCSTPTIRTSNEXT1eNIL;
T35 UCSTPTRTLVALUES«IVAL3=0; UCSTPTRT.KLASS:=KONST;

Q%% NEWIUVARPTRDS




eND (*

BEGIN

UVARPTRT,NAMEInE
UVARPTR®. VKINDE = ACTUALS
UVARPTRT NEXTI#NIL} UVARPT&*.VL:V:-O. UVARPTRT,VADDR2=20;
UVARPTR*KLASS 3= VARS;
NEWIUFLDPTRYS
UFLDPTRE.NAMESes £3 UFLDPTRT,IDTYPE:
UFLDPTRT VADORI#03 UFLOPTRELKLASS:=FIELDS
NEWIUPRCPTRY S

UPRCPTRT ,NAME =3 25 UPRCFTRT.IDTYPEZ=N|L;

UBPRCPTR*. FORWDECLI=FALSE; UPRCPTRPLEXTERNL: =FALSES
UPRCPTRT.NEXTI=NILS UPRCPTRT.PFLEV:IaC; UPRCPTET PFNAMEL =0
UPRCPTRT.KLASSE=PROC; UPRCPTRTPFDECKINDS=DICL ARED;
NEWIUFCTPTR) S

UFCTPTRY NAME w2 2;
YFCTPTR?.FORWDECLIsFALSE;
JFCTPTRTZEXTERNLsFALSE;
UFCTPTR®oKLASS2=FUNC; UFCTPTR*,PFDECKINDS=DICLARED
ENTERUNDECL *)3

%5 UVARPTR®TIDTYPEz=NL;

=NIL; UFLDPTRF NEXT3aNIL:

UFCTPTR*LIOTYPE: =t L; UFCTPTRTNEXT3s=NIL:
UFCTPTRT.PELEVIZ0; UFCTPTRT.PFNAMEI =03

(% INITIALIZE *)
SETHSP; (% QUTPUT TO HSP f)

SETASRI(*READ HSR *)

(* INIT ERR FLAG *)
(*¥ADD LINE NUMBERS*)

ERRFLAG = FALSE 3
LINECOUNT?=03
FWPTRI=NIL;
DP:=TRUE; PRTERR:=TRUE; ERRINX:=03
LC:=LCAFTERMARKSTACK;
IC:=0: TCMN3=0; CHi== =3 [CH3i=32;
BEGINLINES L
MY INT103=MAXINT DIV 10;
NPRGC1=13

(* INITIALIZE SETS *)

CUNSTBEGSYS3=sLADDOP»INTCONSToSTRINGCONST, IDENT Y

SIMPTYPEBEGSYStw[LPARENTI4CONSTBEGSYS;S

TYPEBEGSYSta[ ARROWy PACKEDSY» ARRAYSY,RECORDS Y, SETSY ]+
SINPTYPEBEGSYS;

TYPPDtLS'=[ARRAYSY;RECURDSY.ScTSY1,

%L]CKBFCSYS*'[CDNSTSY;TYPESY;VARSY:PRUCSY»FU\lS(:

- 3EGINSYD;

SELECTSYS:=[ARROWsPERIODsLBRACK];

FACREGSYS:a[INTCONSTsSTRINGCONST, IDENTSLPARENT,
RZALCONSTSLBRACKSNOTSY] S

STATREGSYS:e{ BEGINSYsIFSY,WHILESY, REPEATSYs CATSYs FORSY 1S

(*+ INITIALIZE TABLES *)

Rwl 0Js==z1F’ 23 RWL 11:=22D0 23 RW{ 21t==0F EH
Rw(3)e=zIN 23 RWlalsez0R Z; RWIS1:==TD £
RWlAl:=ZEND 25 RWI7):==FOR 55 RWEB1:= VAR =3
Rw(4}:=3D1V ;5 RW[1031:=2=MOD 3 RW[I111:¢=3SET EX]
Pwll2)1=2AND Z; RWL131t==NOT 2; RWL141:==THEN B
RWC{153t=2ELSE 2; RWI1H1s=zTYPE 33 RWU171:=zCASE 23
RW[{18)3==REGIN =; RWI19):==UNTIL =3 RWI201s=sWHILE 23
WW[211:twzARRAY 253 RWL223t==CONST =; RW{231:==REPEAT %3
RU{ 2611 22RECORD =3 Rw{ZSIz:;PACKc 33 RWI2612=3EXTERN =3
QWl271:3=DOWNTO =3 RWL2813==FORYARD 33 RWL291:=zPROGRAM =;

RW[30):=sFUNCTIONSES
FRYLOI$ =03

FRWL111=03 FRWL21t=63
FRALS11=23; ERW[b]*'Z&i FRN€7]3=30:

RWL311t=sPROCEDUK

(% IMITIALIZE SYMBOLS *)

RSYLO1s«sIFSYs

FRWE3)3=14;
FRWIB1I:=32;

FRWI4I2=183

RSYC1)1:=DOSYS RSY(21:=0ESYS



3

2457 END.

RSY[31:=RELOP; RSY[41:=A0DOP; RSY(51:=TNSY;
RSY{611=ENDSY; RSY[L71:=FORSY; &SY(81:sVARSY;
RSY{S121=MULOP; RSY{10J:=MULODP; RSY[111:=SETSY;
RSYI123:2=MULOP; RSYL131:=NOTSY; RSY[14]:=THENSY;
RSY{1513=ELSESY; RSYL161s«TYPESY; RSY[1733=CA8ESY;
RSY{18):=BEGINSY; RSY[L19):=UNTILSY: KSYL20)taWwHILESY;
RSY£211:=ARRAYSY; RSY[22)s=CONSTSY; KSY(231:=REPEATSYS
REY(2413=2RECORDSYS RSYL25)12=PACKEDSY;: RSYL261:=¢XTERNSY;
RSY[2711aD0WNTOSY; RSYC28B11=FORWARDSY; RSY[291:2PRQGSY;
RSYC2013sFUNCSY; RSY(31):=PROCSY;

FOR [1e0 TC 127 DO

BEGIN SSY[IJ:=0THERSY; SOPCLIJ:=NJ0P END;

SSYTAPLUS)seADDOP; SSY[LAMINUS1:=ADDOP; SSY[ASTARI:=MULOP;
SSYUASLASHYI = MULOPS SSYLALPARENII=LPARENTS SSY{AKPARENIs=RPARENT;
SSY[LADOLLARI:«OTHERSY; SSY[AEQUALIt=RELOPs SSY[ASPACEJT=OTHERSY;
SSY[ACDMMA)twCOMMA; : SSYTAPERIODI:=PERTIOD; SSYLADQUOTE)S=OTHERSY;

SSYUALBRACKIS =LBRACK; SSYUARBRACK1I:=RARACK; SSY[ACOLONIs=CDLON:

SSYUAARROW):» ARROW; SSYLALESSI:=R:LOP; SSYLAGREATERY1=RELOP;
SSY[TASEMIY:=sSEMICOL ON;

(*+ INITIALIZE OPERATORS *)

FOR T:=0 TO 31 DO ROPLII1=NOCP;

ROPL31:=INOP; ROPLOI2=IDIV; ROPELJ]-'IMDO.
ROP{ 413 =0R0OP; ROPC12)1=ANDOP;

SOPTAPLUS1t=PLUS S SOPLAMINUSIs=MINUS; SOPLASTAK):=MUL;
SOPLAEQUALIt=EQQOP; SOPLASLASHI:=ROIV:
SOPLALESSY:aLTOP; SOUPLAGREATER1:=:TOP;

{* UNTER STANDARD NAMES AND STANDARD TYPES *)

(AP A RRRRR AR ER R AR R kR kb kR Rk k&)
LEV=L =03 TOQP2aQ;

DISPLAYLO)3=NIL; .
EMT-RSTDTYPES; STDNAMES; ENTSTONAMES: ENTERUNDFCL;
TiP:=13 LEVELS=1; SAVETOP:=1;

DISPLAYER T saNIL;

(k COMPILE *)
(he et kR RAEK)
INSYFADLs
NEW{PROGPTR)F PRUOGPTRTCIDTYPELaNIL; PROGPTRT.NIXTiaNIL;
PROGPTRT«KLASS:aPROCS; PROGPTRT«PFOZCKINDS=DECL kL D3
PROGPTRT ,PFNAMES =0; PROGPTRTNAME:=z £
[F SY=PROGSY THEN
BeGIN INSYMBOL3
TF SY<>IDENT THEN ERROR{2} ELSE PROGPTRT«NLMii=ID;
WHILE SY<>SEMICOLON DO INSYM3IL; :
INSYMBOL
ENDs
310¢ F(RLDrKBEGSYS*STATBEGSYSvPtkI}DoPRUGPTR)v

EMDLINES

WRITEQUT; WRITELN(E P9Z);

IF ERRFLAG THEN BEGIN

JTYOUTS

WP ITELN(z COMPILE ERRDR(S)=) END;



