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~'T-,C+,~+ COM~IL[ WiTH ST~C< GV~RFL~h TEST AND
'JlJt,:~'lt,(, I~ST~LJC'TIONS'"

, t. r r = I.t ~ ~.jC8 ,'~ I L \, ~L -: 2= j CC.8 ,
v.:JC~; = t.l.:t:;~C,'.", "~.J~LI..C.,",;1, E->lJ',;P = ",i+(IlIiJO::JI.Ci146GCJ46JOJIi,
'1'\,'1. :: 7...itF-?1...1)314t314t31~8, VASi< = -7777778,
1;' '7L'" ) = 2 'J ,-1 A j E i '_ :~c1S :: 1 J, oJ1'1P1'1A:<. = 4 C;,

C~T.,",\I ;;; I,,,. CCCMAX:: lLC~, U~.DMAX :: 71..,
J I <..,PLI !I T = ;: -, PTLI'" 1 T = 1 a, F ILL I '1IT = 1 C,
1AYLL\fL= 1,

.. rJ ~j '=: r I H" ';' f t ') L '.n T HJ 'J TIN C ~,- ~ S I '" G LP P E >-; G0 U1'1'l 0 F R C3 TOO '"
, 0 lor) ,. I:. !C T ~ = :~,J ,

= -1, C"J:: +j" ..FG'-( PMGFIlE'"

C~T~ = 1~1~, DGTe = 1~33,
.".r:WESctC, OF r:'f_~:::r.:t~T ,TA~(;Ar."') ~GUTINES'"

A::,Sf."':: 17.p, I\jXfP~ = 171", lJIVf:Rr< = 1728, STCFLERR = 1748,
. L,h T1 ,~~ p :,' O? t ,;: T T ...

H,D! = ,12" GuTI=T = 23313;
.. t i; t' '=''(-oJS S 0 F ~ T /H, C A ;~iJ F I Li: ') HI D ''';TAN 0 0 U T PU T '"

rn ~ ::rp - 1'C'JI.,f::xTTAt3LE;
~~0~~ = ~~R~Y [1..1~1 JF :~~Q;
ii" : !: t ' = J.. 1! 7 l 7 i' e ;
::;HPT H r = -"'777779 .. +3777773;

1u

! PAC
Pf1
PA~
PAc
PA'
PA(
P A'
P A~
.p A(

PA'
,

.1:

(

A'
..J

A(

PA:
PAC
PA'
P A(
PA
PA
PA.
P A'
PA
PA
PA
PA
PA'
PA
PA
PAc
PA,
PA'
PA
PA
PA
PA
PA,
PA
[) A'
PA,
PA'
'?A
PA:
PA
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LIST CF CC,',TROL, ACTIVt:, MWIO~ r~ACTIIJE CARDS I~ PASCSYM

3ITPA~b[ = ~ .. 60; ~G3 = ~ .. 7;
ATTk':dt':O = (VAR3L,SvAL,LV~L,LCOt\O);
AI T~ = RECO;>J T'(PTP ~ :TP ;

CASE KING : ATTQKI~O OF
'JAReL~ (O,CCESS : (QPCT,I>hJRCf,INXO)

8REG : R:;3 ; uPLI"T : SHRTINT
CAS~ PC KG : BOOLEAN OF

Fr~LS~.:.: ;

S\/AL:
LVAL:
L ~...'r!') t

TRUE: (BITAUR, BITSZ : 9IT~ANGE»
('JAL : SH~TH.T)
(CTEP~ : SHRTINT) ;
(JMP : Q .. ~ ; ARITH : BOOLEAN)

OiL
r+'E::>CFIBE5

VA~'3L:
~XPR~SSIONS TO BE CO~PILED.

l'RCT~
INJRCT:
IW<u:

EXAt~PLES :

I
INPUT1-
A{ K]
4
2"1
X ~
e <

)
..)
..)

)
..)
.}
..)

S\/~,L:
LVAL:
LcntJ'l: ARITH:

'ARITH:

1
4.1
TRUE

., RESULT OF CODEGENlRATIO~ IN REGISTER X-RP
'W COLlESE',EFATIJt;Ui\TIL 1.01'1+

OPT P HP = ( ~ ~)0 P T , P!J R I::..P, PO S P , 'E GP) ;

IOCLfSS = (TYPES,KO~~r,PPOC,VAF~,FIELO,TAGFIELI1,DU~MYCLASS);
TtPFO~~ = (~UMERIC,SY~BOLIc,p1INr£R,POWER,

ARRAYS,RECUDDS,CLIISSS,FILES) ;
12KI',,~;) = (ACTLJAL,Fl,R'1AU;
.'fH[R~ = (r:LOC-\,iJrllT!~,VWITH);
PKINU~ = PROCJR .. UBJ; r+FOR P~~FIL£+

~~R PAR~lIST : ~ECOQ~ IC~ : ACJFE~S ;
ERRFLAG : BOOLEA~
~RRNRS : ARQAY (J..3] OF POWERSET ~..31
LOAOPf : ~GORESS ;

~IMCOOE : ArD~ESS ;

~PJ~PTAB : A~ORESS ;

EXTFLAGS : PO~ERSET ~..4
~NT~YPT : ~uuRESS

LNJ ;

JMoT~C : A~2At [~..~MoMAX) JF rNT~GEQ;
~MPIX : SHRfINT:
r+fRA1~FERVECTOR FO~ CALLS OF FORWARC OECLAQED PROCEDURES AND

GOTD ~TAT[MENTSLEAJING OUT OF PROCfDURES+

C~TTL ~ A~RAY [l..C~T~Aj] OF
P F C f)R 0 V A L U : It ~T E G E R; I 'H : S H ~ TIN TEN 0 ;

LCI : SI-wTINr:
,. ~ 0 NH INS ALL C Ct S T A i~rS C, A CS (l t-.T (C » ~ 2 1 7, 0C CUR R I~ GIN THE

(jr][jJD2
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'~A.)TEf< I\UuIT, IJEf'H CARD TOTAL UPDATE V1.2

p~Ort~URE ArTuMlL¥ BEINS CO~PILEu TCGETHER WITH AN INDEX INTO
UNDLtf ~~E'~ THtI~ OCLU~~ENCtS IN TH~ CODE OF THIS PROCEDURE
ARE rbAIN~n~

PILEV,~IL~V : AFRfty (Q..MAxLEJELl OF SHRTINT;
DFL ; C~RAY(~..FILLIMIT] OF ADDRESS;
FILPT' . A~RAY [~..FILLI~IT) JF CTP:
PFTOP,FILTOP : 5h~TINT;
~PFi- :-O'H AII~:) Tht ALL:~ES~[~ OF LOCAL CLA~SES,

PILE,' r,~TAH.~ i-'0I"ITEFS II\TC PFL, PFTOP = TOP OF PFL.
FILPT~ CO~TAI~~ p~INrL~S TO ENTRIES FOR LOCAL FILES,

~IL' II CuNTAIN;.;. PGI\H:.P':> INTO FILPT5, FILTOP = TOP OF FILPTS....

ExTAb . A~RAY [1..~AX:XLABSJ OF
~~'Jilcr ~ECO"'O Ex\,AL,JMPTA:'1IX : SHRTPIT END;

CL:'<T A. 1)( :) HR TIN T ,
~:: J '! P II c:-:T 1 E t: XJ::LIe IT l Y 0 ECLAR': 0 L A8F L':> J F ALL PRO CEO UR£ S

'.H \'ET CLUC::,EJ, TCGJ::TfiEc flITI-! THEIR CO~RESPO"']ING INDEX
INTO J~PTArH

lA8T~q : A~RAY [l..~AXl~BS] UF
PArK~J ~ECJRO l~G1AL,FL02,FLC3 ; SHRTINT E~D;

CL~8I' : SI-tRTINT;

~CONT~I~~ ALL LAQEl~ M~T SJ FAR IN THE BODV OF THE PROCEDURE
f\(.TUi.LU' RL:NG CV'PIlEO, T'JGE1HE~ WITH INFORMATION WHETHER
LAoEL C;:FI'..J1TIC'i «U~i3El>:> ALREALJV FOUNO OR NOT (FLD2).
l~ T-it:: F')~ 1LR CASE FLlj3 CO'HAINS THE COR~ESPO~WING ADDRESS,
/r.E~ T', Tli LATTER CA5E ~L]3 CONTAINS ~~J INOE'I( I~TO UNDLAI:3
~H~PE THE OCCU~~ENCES ARE CfiAINEL~

UNuLAL : ARRAY [1..U~J~AX] 1~

P AG <E0 ,;,I!:':j aRr s11CC, P lAC': : 5HRr I f\ T
LFT~~ : 8ITRANGE :

EN') ;
Gr .~I x ; S H D T I ''4r ~

~~CTS AS LI5TSrR~CTURE, CH~INI~G OCCURRENCLS OF CONSTANTS AND
JUMP~ TO NOT 1ET RCACH~J l~8ELS IN THE CODE OF THE PROC~OURE
AI'~TU:\'_LV "',E'IN, '~r;H-ILLL...
CH'II< = HC:A, OF F,">EELIST~

PTI..:::~i i AJR'v (,:..p;LIMIT] C~
R£G1~n rlNA~L : 1LFA; PPTR: CTP END;

P TX : ..;f;K1 IiJ i ;
~PTlIST CQJTAI~S NA~tS OF VfT ~ND~CLAREDCLASSES n~D

POI'.TER,) TO TH[ CO?RE,PONCHG POINTER-TYPE O.TPIES
t-'TX = 1(;1-' f)F~TLI..)T .j..

::.~'OLI')r : ARi-'AY '1..1~j CF
QACKEJ QE::")PIJ PU~,H1t<: ~H,<THJT n,D;

~>~RHJv ,C~'CH ; ')f.i~ rINT; COlFlA(',t..~P: B10lf !\N;
r+tR~lI~T CCJNTAIN~ p-lt PU~IrIONS A~'LJ NUMBEP~ OF THE ERRORS

O~: r Nf: LINE

- - -
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LI~T JF CONT~OL, ACTIVE, A~O/OR IN~CTIVE CARDS It-.PASCSY~

EQ~INX = TOP OF ~~RLIST
CW~f\I = PJ~ITIOtOF LA.:>f RE.~tJ CHARACTER

ER~LIST,E~RI~X,CHC~T,~OLFLAG ARE US?D BY NtXTCH
!Hr"1 ER.;)(;~.

ER\ I::i SET 1>;HO:E'H.i< tRROk'HAS 8[E~ CALLED AND IS TESTED
( fIt\!u PES E r> r;Y ~ t.V E ;,JAL P R aCt 0 U RES ..

DI~PL~V : AR~AY [u..OI~PLI~IfJ CF
Pf.lCKE, RECORlJ Ft\!HE : CTP:

SASE:.OCCIID : ,.HERE 'JF

CLOCK: :
C,HTH : (CCSPL
V,HTH : (Vu~PL

SHRTII';T: CLEV
SHRTINT):

PG3) :

~N1:
TJP,UI~X : SHRTI~r:

~TO~ = TOP OF JISPLAY, DISX 15 RETURNEO 8Y SEARCH.

;Ou£ : A~RAV [L..CO~~AX] OF INIEGER:
:A,CP : SHRTI~T; BUF: INTEGEP;
PASCLGO[Ul,f]: FILF ar:" I;H:-SE~;
~C00E IS kRIrTL~ O~TO PA~CLGO.

aUF IS rHE ~U~Qt~T ELEMl~T c= CODE.
Ci.\ = INLlX fe C~uL, \",0=ILJ'.fL~f~QF '1UARTER-WORDS USED.

LASTOP, ~ASTI : SH~TINT; ~TC AVOID B XI XJ - INSTRUCTIONS.

P~DFILE{OUr]: FILE 1 OF
PACKEJ PECO~O PNA~E ! ALFA:

CASt. pl,I'ln : PI<:I\I')S OF
JBJ: (ACCE~S,rY~,~LA : ~~RTINr);
P,<OCOR: (LPIK,SA,C.QUNT t SHRTII\T);

ENC!
P '1C T R, LAS T L INK : S H R.TIN T ;

LC,Je : AODR~SS;
~LorAl r~N CGUNT[Q AND INSTRccrIO~ COUNTER.

lFvEL,RP,RPl : RG7:
~QP,~n1 = ~[r.I5T[D-POrNrEPS (~TAC¥ OF X-REGS).
DP : PJOLEAN

~GP = TDUE : DECLA~~TIO~ paRT (USE] BY NfXTCH).

PPCOUt,ASSCHCC~,INXCHECK,DrVC~ECK,~TOFLCHECK,
~Ou~DING : BJOLE~~; ~CO~PIL[P o~rIONS6

GATTI< : ATfR; ~GLCCA~ ATTRIgUTE RECORD ~

CO~'T':XTfA8Lt. : CLASS 45'; OF
PAC <':Eli f) E C (jR '.1

t.ALE:. : ALFA~ 'JXTLL: CTP~
CASL KLASS : IOCL~SS OF
TY~LS : (~IZE : ::;~~TPn;

C,~SE Fr:JR'1 : Tyt=>FQRMOF
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~I~T OF eJNT~OL, A~TIVE, AN1/0P INGCTIVi eA~OS IN PASCSYH
- -

UlJJuJ:J

'JUMERIL ; (JUS; BITq'HJGE; 1P:,MA,: ; I'HEGER);
SYMBOLIC : (FC')i~ST,Pi.lStT: efP: 8ITSIZE : BIT RANGE);
j.J GIN T i::.R ~ (J 0:1 A I: ~ , E L J Y ? E : C T P ) ;

~OhER ; (ELSLT : eTP: PW£ITS : 8ITRANGE);
APRl\YS ~ (AELIYP~,INXTYPE : CT0: LOtH I ~ SHRTINT;

CPTryp : OPT~~R; EXP1,EXP2 : BITRANGE);
RECORDS : (F~TFLU,PECVAR : cr~);
CLASSS : (P:L TYP-: : GTP):
FILES: (FfLTYPE : LTP) );

:<O,~)T : (CO'HYPL ; erp:
CASE CON<INJ t IUKINUS OF
ACTUAL; (SUCC : CTP; VALUES: INTEGER);
FORMAL: (CAUuR : ADDRESS; CLEVEL : RG3) };

PRO':; : (i-',~OCTYJ:,F1RMALS : cr~;

j.JROCKI~u : IUKI~~~;

PRoeA~OR : l\uUR~SS; PPOCLEVEL : PG3;
~~GSIZE : ~HRTI~T);

JAR~ : (vrYP~ : CTP; VKI~O : IOKI~lS;
VAUuR : AOuj;t.SS; VLFVEL : R';3);

FIE L D : (F UH Y P E : C T P : F L D A 0 0 R : A 0 0 RE S S ;

BITDI:;PL,RITWILJTH : BITRANG£);
TAGFIELO : (rA~i:.SI7~ : "rl~TINT; VARIAf\rS : eTP;

CASE TAGVAL : BJOLEAN OF
FALSE; (SASETyPf : erp);
lRUE : (CASEVAL : INTEGER) ) ;
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t.\JO;

I\TPTC,RfALPT~,ALFAPT~,C ~ARPTR,BCOLPTR,PREQEFP,NILPTR,
UNUECPT~,PNUMPT~,~XTPTR,L~~PTR : CTP; ~CONSTA~T POINTERS.

'It.XT,GrPTr;-,M~""rrr~ . CTP;

rvARIA8LES POINTING INTO CONT£XTTA8Lt~

CH : C:-jAR; AVAL : ALFA; IVI\L : INTEGER; A t CWORO;
i-: ~ . C '- : S H ~ T I'H :

~CH I~ OUTPUT bf NExrGH ANQ USED BY INSY~aOL.
AV~L/IVAL,NO. CL ARE 8UTPUT 3'1'INSVM30L.

TCT,T~AX,BbOPL,KK : SrlRTINT !

PT : crp; IT,IT1 : INTEGER;
~~LXILIA~Y VARIAeL£~, u~EU IN ~rIN PGM AND SEVERAL PROCEDURES.

DIGI TS : POWL~S£ T CHAR ;
"v: SIr,/CG::>,1: EXP, 2: LN, 3: SCRf, 4~ ARCTAN.

~CONSTDNTS ANJ CONSTA~T TABLES: 6
T~OTJ17 : INrE~Eq;
SDLITSTAT : A~RAY [u..48] OF SHRTINT:
E~RCL,TERRC~ : AnRAY [0..48] OF (I~RELSY,REGSY,ENOSY);
i3LA~J., ~ ALFA!
~J : ~~RAY [~..32] OF ALFA:
,'PW, ,4CL : ARRAY [iJ.. ,)2] 0F S: 'H I NT;



'j OL)PL MASTLQ AUQIT, IOENT CARD TCTAl

lIST OF CONTPOl~ ,~CTIV::::, A:m/OR I!\Jt',CTI\IE CARDS PI PASCSY't

~~ ~ k~RAV [0..11J OF SH~TI~r;
~ WO = WORD OELI~ITtRS

mG, \. CL = CC~ ~ ESP 0 WlI NG V 1\LLIE 5 UF N0 IP~eel
WORC uElIMIiE?~ OF LENG1H I START IN ~J[WL(I]] ~

SYM~8"SYMCL ~ ~RR~Y [~+~..~:~] OF SH~TINT;
~'JO ANJ CL 8F i:.A~H CHARACT::,H
J~1,JS2,JX1.,JX2,KEL,rs,R1 ; ARI:<AY(O..n OF CHAR;
S~ : A~RAY [12o.~3] JF CHAR"
~~RPAYS JPl ..0 SH ARE USEJ BY PPTCO~P~
I';IP<A~ : ARI:<At [-1..371 OF ilLFA;
r+':ONTAINS P'L PREoEFINEC IOEI..TIFI£RS,

U~ED FOR INITIALIZTNG TYE CCNTEXT T~Rl::~

UPJATE Vl.2

~ ~

~ VARIABLE I~ITIALI7ATION~ ~
\J;~lU~

TWOT017 = 4L~~uJ8 ;

~PLIT~TAT ~ (1,2,1~~1,3,1,4,1,1,5,1,t,l,7,l,8,2~l,9,12.1,lO) ;

€~Q~L = (10.I~RtLSY,~NDSY,4.IPRELSV,BEGSY,E~DSY,BEGSY,IRRELSY,
ENoSY,utGSY,IPRELSY,bEGSY,tN~SY,BEGSY,IRRELSY,8EGSY,
2.IR~EL~1,~tG~V.I~~ELSY,ENU3V,2.IRRELSY,2.ENOSY,
IRP~L.::Jy,3.ENJSy,2.IRQ€lSy,8EGSy) ;

T t ~ R C L = (9 " I 'n E L S Y , 3C G S Y , r N C S Y , I R. ~ E l S Y , t NOS Y , 3. I R R E L S Y ,

I::.'~r S Y , I R P t.L S Y , BEG S Y , 2. I ~ R : L S Y , 3 ...END S Y ,2" I R R f L S Y , END S Y ,

IcpEL~Y,L~OjY,I~RCL5Y,t~USY,I~PcLSY,ENOSY,2.IPRELSY,
~'.LSY,IPRi:.LSY,ENUSY, Bt.GSY, IRRELSY ,2""fNoSY, P;»PElSY,
3.~NDSY,2.I~p~LSY,ENOSY) :

3LANK= ~ ::;
i~iJ = (=IF~,~)O~,=TO=,::JF=,=Ir,~,

~E~.U~,=NIL~,~FOR=,~JIV~,~~OL=,~VA~~,
:: T ~ Et ~ , ~ [ L S [:: . ~ GOT 1 ~ , ~ CAS [ ~ , ~ '-II HE , ~ T YP E ~ , ~ F I L £ ~ ,

~9EGIN::,=uNTIL~,~W~ILE=,=A~RAy~,=vALUE~,~CLASS=,
~COtJST=,=LA8EL=,

~REPEAT~,=2C~~TO~,~RECO~O=,=P~CKEO=,
=~I_:\ICTIO~E, ~PGWERSET~ ,~PPOCEOUI<E~);

101'.0 ~ (2J,31,3~,27,~,
22,3b,3Z,("b,4~,
Z4,25,35,Zo,4d,37,38,
21,29,3j,~8,47,38,41,40,
Z8,3,:,,3J,4i,
44,30,45) ;

~~L = (C,C,l,C,7,
J , u , G , 4 , 5 , ~ ,

0"'::',3,

Q,i..,G,l,J,4,C,u,
0,;:,2,0,

G,C",O>:
~L = (S,~,J,5,11,18,26,3~,3J,32,33,33);

<;Y"'NJ = (7,7,b,0,9,1.~,4,8,:,15,17,I),11,12,
19,~,13,7,b,1~,14,e,8,8,3,5,1£) ;

~YMCL = (1,2,1,2,C,~,l,6,3,O,J,2,O,J,

- -- -

10

P A~
PAl
PA.
PA'
PA:
PAc
PAc
PA~
PA'
PAc
PA~
PAc
PA~
PAc
PA~
PA:
PA ~
PA'
PAc
°A:
PAt
PA'
PAc
PA'
PAC
P A<
P A<
PAt
PAt
P A<
P A~
PAt
PAc
PAc
PA'
P A<
PAc
PAt
PAt
P A.
PAt
PA ~
PA~
PA~
PAc
PAc
PA~
PA-
PA,
PA
PAC
P A<



~AST~D AUDIT, IDlNT CARn TOTAL UPDATE Vi.2 10.

LIST CF COf\'TROL, ~Cl IVt., Af\ju/O~ INACTIVE CtlRU~ IN PASCSY~

u,S,u,3,3,G,C,1,4,Z,3,1,Q) ;
Jdl = (=p=,=p=,=~=,==,=[=,=~=,=C=,=L=):
J32 = (=5=,~J=,=P=,~ =,=O=,=E~,=E=,=T=>;
~Xi = (=7=,=N=,=~=,=N=,=I=,=C=,=C=,=I=>;
JX2 = (=R=,=Z=,=L=,=G=,=V=,=R=,=F=,=C=>;
RLL = (= =,=-A=,=V=,=-=,===,=t=,=~=,=<=>;
FS = {=F=,=R=,=u=,=~,= =,=A=,=D=,=X=>:
Rl = (=A=,=S=,:X=,~X=,=A=,=A=,=B~,=B=>;
SH = (=~=,=u=,:~=,=I=,=L=,=A=,=L=,=A=,=N=,=Z=,=U=,=P=>;
I~IT'iAM = (=TEXT~,~h~OR=,=GET=,=FUT=,=RESET=,=ALLOC=,

=PACK=,=uNPACK=,=INS~RT=,~APPENJ=,
=PE1D=,=~~IT[=,
=ODu=,=INr=,=CHP~,=EOF=,=A8S=,=SUR=,
=TRUNC=,=PREO=,=SU~C=,=EOL~,=ALFALENG=,
=I\~UT=,=curpcT~,=ALFA~,=REAL=,=CHAR=,=OOCLEA~:=,
=FAlSE~,=TRUE=,~INTiGER=,= =,
=SI~=,=CCS=,=EXP=,=L~=,=SG0T=,=AQCTAN=)
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P A~
PAc
PAc
PAc
PAc
PAc
PAc
PAc
PA
PA~
PAc
PAc
PAc
P A~
PA~
P A~
PA:
PAc
PAc
PA'
PA'
PA
PAc
PA.
PAc
P A~
PA~
PA~
PAc
PAC
PA
PAc
PAc
PAc
PAc
P A~
PAc
PAC
PA
P A~
PA'
PA

~T~O STA~OAP1 PPOCEOUP[S INSERT A~Q APPEND ARE PROVIDEU FOP
CJrJt. GfNEI<"-TIC"J.

APPENO(A,J,C) SHIFTS THE CONT:NTS OF A LEFT 8 BITS AND
=JR=S G INTO IT. ~LSULT IN A. 8,C UNCHANGED.

1~~~RTl~,3,C) ~HIFTS THE CON1E~TS OF A LEFT 8 8ITS AND
=O~=S TH:M INTO C. R~SULT IN C. A,S UNCHANGEC

t\,8,C A";:: OF TVP[ I'!TE.(.ER ...

~R[C~JU?;:: PRTfRQ ;

;JA~ LASTP')S,F,<EEPO::>,C1JRRPOS,CURR~,MR,F,K : SHRTINT
h.GI'~ WPIIE(= .'1 =: 7) ;

LASTPOS := (, ; FREE.POS := 1 ;
FOR K := 1 T8 ERRI~X uO
BLGI~ ~ITH ERRLI::>T[k]DO

BEGIN CURRPGS := PJS ; CUkR~MR := N~~ ENO
IF GURRPOS = LA~TPOS THEN WRITE(=,=) ELSE
BEGIN WHILE FREt:PGS < CuRRPOS QO

8[Gn~ w~ITE (= =)
FR~fros := F?EEP~S t 1

tNC :
\iRITE (=1'=)
LASTPOS := CURR~OS

ENC ;
IF SURRNMR < lQ THEN F := 1 ELS~
IF CURRNin < L..", THi:t-..IF := ~ ELSE F := 3
~RITE(CU~~N~R : F! ;
FREEPOS := FREEPOS + F + 1

EtJO ;

W~IT[(~OL) ; ERRINX := J
.:.' i' r+ P ,< T r::~ R . ;

?~CGEOURE NExTCH;
r+REAO~ NL)T CHAR OF FILt INPUT.



u OLU L MA~Tf~ AUDIT, IJ~NT CARU rC7AL UPI)ATE Vi. 2 1U.

LI~T l.F Cu'H:JCL, ACTII/f, A"I')/OR H:ACTIV': CARDS IN PASCSY"1

CONVE?TS ~OL TQ aLA~K,
PPI~~S EPP:~ SU~~A~Y AFTER ~ACH LINE (IF fRRORS PRESENT)
AND PRI~TS AOCR~SS 4T 8[GI~NING OF LINE ~

PA.
PA'
P A~
PA~
P~
PA'
P A~
PA ~
PAc
P A~
P A.~
PA
PAC
PA'
PAc
PA
PA'
PA'
PA'
PAC
PAc
PA
PA
PA'
P A.
PAc
PAc
PA'
PA
PAc
PAc
PAc
PA
P A'
PAc
PA
PAc
PA
PA'
PAC
PA
PA:
PA'
PAt
PAc
P A'
PAc
PA
PAc
PAc
PA
PA'

IF t.uLFLAG THDJ
1EGIN IF [RRINV > ~ THEN ~PRI~T ER~ORS~ PRTERR;

F-OLr:"LAG := FALSt:~ CHCNT := .::
'JUTPUT1' := == =; PUT (OUTPuT) ;
IF DP THEN ,.:RIH.(i...C: f OCT> ELSE WRITE(IC : 6 OCT>
JLTPUT1':= ~ ==; PJT(CUfPvT);

E JO ~t ;LFL AG"';
r;ET ( I'! P Uf) ~ GH : = H. Pi,)Tl' ;
o LTPUT l' : = C'i; P L.T ( CUT PUT); C'~CNT: = CHCNT + U
IF CH = EOL THEN
3EGI~ C~ := ~~: ECLFLAG:= TRUE ENr;

- ;H, ~ Nt: X T C ~ '" :

~ ~ 0 CEO U R t. ERR 0 I;'( I ~ S ~ ~ TI rn) :

R~CI~ tRR := TRUE;
WITH P~RMLIST ~O
BEGIN fRRFL~G ~= TRUE ;

ERRNRS[I C1V ~2J := [RRNR5[I rIV 32]v[I MOO 321
::Nu ;
IF ERRINX ~ 9 THEN
BEGIN tRPLI;,)T[i...].JMR ~= i';'4 ; ERRINX := 1(

41TH PA~MLI~T 00
E~ NR5[3] := t~KNKS(3)v{~]

ENI) ELS~
BFGIN E~RINX ;= ERRINX . 1 ;

EI(PLIST[E~rHI,.].td~ .= I
ENO ~
LI<RLISU':RPPIXi.DOS :-= C,iGNT

':~L '+[RQO~"':

~ ~

,.. I N S Y i 8 0 L REGS ONE PASCAL-SYBOL ..

LIST uF SVi130L iW,'JERS
C CL C::;YM:Ol NO CL )'t180L

1 10 21) =
C. 1 H.T[ GL R Cr "I 1 21 8EGIN
L 2 REAL ::;ST 22 E 1\0
c:.. 3 ALF ::;:"JSf 2? IF
'"' 4 C '1 '\ C'I':S ... ?4 THEt<,'-

",,5 ELSE
2& CASE.

5 .I. 27 OF
b 1 .. 28 RPEAT
fe. .., / 29 Ut<.TIL
b 3 " 30 WHILt.



~ROCfuUKE IN~YM8~L;
V~~ SCAL~,EXD: SHRTINT; R,FAC,RVAL: REAL;

~IGIT : ARRAY£O..19] OF SHoTINT;
~F')~ ~OR~L~NGTH GIV 3 = 2v elr-ITS.

1,'< : S~RTI;JT; RT1,SIGtl: EOOLEAN:
AA. : ALFA; CHl : CHCtR;

. .
.i. .3j: r IN

wHILE
IF CH
3f~H:

CH=:: :: JO LEX1CH;
-:: :::Z:: THE~J

~ PEAL ILc.:'IJrrFlt:~~ O~ WOR] JELL1ITER ..
K ~= 0;
RLPEAT IF K < ALFALENG THE'~

'3EGI~ K ;= K + 1; A('(] := CH ENu;
IJEXTCH;

U~HIL CH >::cE:
IF 1\ ~ <K THEN /<," ; = K ELS~
P t-.PEA T ~ [ '<K] : = = ~ ; KK : = KK - 1 UNTILK K = K
PAC«A,1,AA) :

~ TEST FO~ WORJ u[LIMITER ~
F (1.< I : = HL I K] TC !i L [ K+ 1 ] -1 0 C

IF AA = ~Q[I] THEN
8EGI4 NO := hNOlI]; CL:= ~CLrI];

IVAL :=.J; GOTD 2;
ENO:

~ IDENTIFIER ~
NC' := 1; CL := '<; AV~L:= AA:

E~J ~LETTER~ ELSE

UPDATE Vl.2 tv

PA:
P to'
PA(
P tI (

PA~
PA~
P A(

PA'
PA'
PA~
PA'
PAc
PAc
PAc
PA,
PA(
PAc
PA,
PAc
PAc
PA~
PAc
PAC
PAc
PAc
PA(
P tI'
PA'
P A~
PA'
PA'
PAl
PA
PA
PA'
PAc
PA'
PA,
PAc
PA
PA'
PAc
PA
PAc
PA'
PA'
PA'
PA'
PA
PA
PA'
PAc

lL PL 1A,,>TF A001T, IllNT CARD TCTAL

LI:..oT CF COTR,)L, t,i,TIVf, t;J/(Jf, I'ACTI"F_ CPCS IN PASCSY",

I- 4 DIV 31 JC
t' 5 M08 3? FjP
7 1 + 33 1 TO
7 2 - 33 2 OOWNTO
7 3 v 35 GOTO
0 1 < 36 NIL
e 2 37 T YPt:.

"l 38 1 ARRAy
a '+ > 3d 2 ECORU
h :; t 8 3 FIL
R 6 = 8 4 CLASS
I, 7 IN 3:3 5 P Ofj EP SE T
q ( LtC LABEL

) 41 CaNST
. 1 £ 42 PACKED
12 ) 4,3 VAR
15 , 44 FUNCTION

1 ,')
. 45 POCE/JJRE.

17 . 47 VALUE
1') .,. 43 '"ITH
19 ..

:GT P A CAL S 'f MJ CLS . BLANK
-

rt. - 41-



-0 rLD~L MA~TtR AUDIT, IOENT CARG TOT~L UPDATE Vl.2

LI~T OF CONTROL, ACTIVE, AND/OR INACTIVE CARDS I~ PASCSYM (,-,- - ·0uiJUJ.l.

IF CH ~ ::9= THE~
BEGIN NO := 2; :L := 1; I := J"

~HILE CH IN DIGITS 00
BEGIN IF I < ?Q ,.20 = 1'lrR8LE~:GTH01\1 3.&. THEI\j

I"JIGITrI1 := INT(Ch) - INT (=~=);
I := I .. 1; NE XT C H

E"'Iu;
IVAL := 0~
IF CH = =~:: THEN ,.OCTAL.
BEGIN IF I > 20 THEN E~ROR(?) ELS~

FOR K := C TO 1-1 UO IVAL := 8-f-IVAL + UIGIT[KJ;
~\EXTCH

EL] ,.OCTAL...ELSE
ucCI~ IF I > 17 THEN [R~OR(2) ELSE

FOQ ~ := u TO I - 1 00
BEGIN IF IVAL ~ MAX1J THEN

IV~L :~ 1J-f-IVAL + OIGITCKI ELSE
BEGlf'iLRR'JR(2); IVAL := G; GGTO 4() END

EtJ LJ~
L+~: ~S~L~ := c;

II="CH = ::.:: THEN
8EGI~ ~jE,(TCrl; IF C~ = ::.:: THiN GH := ::::: ELSE

BEGI~ RVAL := IVAL; GL := 2;
IF ., (CH I"J DIGI T5) THEN ERROR(3) ELSE
I~ED[AT R := HH(CH) - INT(::J::);

~VL\L := lL.O-f-RVAL + ~;
.::.CALE:= SCALE - 1; ~iEXTCH

uNTIL '(CY IN DIGIT~);
END;

E"JIJ;
IF CH = ::E= THZ"J

-3EGIN IF SCALi:. = i.I fHEN
BEGI~ RVAL := IVAL: \:;L := 2
END;
SIG~ := FALSE; NEXrCH;
IF CH = ::+= THEN ;JEXTCH ELSE
IF CH = =-= THEN

~~GIN NtXTCH; SIG~ := TRLE
'""\1u;

'::)(0 := L;
WHILE CH IN DIGITS GO
B>=GIN EXP := l;:;-f-EXD + (INT(CH) - INT(=G::»;

N£,<TCI-t

t.N1:

IF ~IGN Th~N EXP := -EXP;
SCALE := SCALF + FXP

n,f);
IF SCALE t 0 THEN
3E GIN R :-= 1. I.J ;

IF ~CAlE < ~ THEN 1EGIN FAC := ~.1; SCALE := -SCALE END
ELSL FAG := 1~.C;

Rt:?E.AT IF OUJ (SCAL.=-) THEN R := P"FtlC:

1 u.

i' AC
PAc
PAC
P A~
PA'
PA~
PA'
PA'
P A~
PA
PA:
PAc
PA'
PA'
P A~
P A~
PA'
PA~
P A~
P A'
P A~
PA'
PAc
PAc
PA,
PA'
PA
PA'
PA'
PA
PA'
PA.
PA
PA'
PA'
PA
PA
PA'
PA'
PA'
PA,
PA
PA
PA~
PAc
PA
PA~
PA'
PAC
PA
PA
PAc



f) OLJFL '1 ASTERA U0 IT, I 'J t I\;T CAR0 Tr TAL UPDATE V1.2 1 G.

LI"T 'JI=" CC:HROL, ACTIV~, AW)/OR INACTIVE GARGS IN PASCSY~

FAC : = 5 '~R ( F AC); S CALE : = seA LED II 2
J'~rrl ~CALt. = J; ,.1;> = 1L "... SCAlE+
R'JAL := RVAL"R

PA~
PAc
PA<
PAc
PAc
PAC
PA
PA.
PA
PAc
PAc
PAC
PA:
PAC
PAc
PA'
PAc
PA:
PAc
PA;
PAc
PA
PAc
PA'
PA
P A~
PA
PA;
P l\ C

PA:

PA
P ~<
PAC
PA:
PAC
PA:
P A<
PAc
PAc
PAC
PA'
PA'
PA'
PAC
PA
PA
PA
PA'
PA
PA
PA
PAc

IF GL = 2 THU; IVAL := INT (RVAU
END ,.-JOT OCIAL+

t.~~ ~NUMnER+ ELSE
BEGI~ ,.SPECIAL CHARACTER +

IF CH = ==::= THE~ ,. ALFA OR CHAR CONSTANT +
kGIN tJO := 2; K := u; ST1 ~= I="ALSE;

REPEAT Nt.XTCH~
IF CH = ==:::= THE~
BEGIN NEXTCH; BT1 ;= CH t ==:::: ENO:
IF ""[1T1 THFN

IF K = ALFALENG T~~~
8EGIN Ef-.~OR(3); 8Tl := TRUE END ELSE
]EGIN K ;= K + 1; A(K] := CH ENfJ;

UNTIL ':JTt;
II="K =1 THEN ~ CHAR CON~T +
t3EGIN CL:=4; IVAL:= INT (A{1J) END
ELSE ,. ~LFA ~C~ST +
3EGIN IF K ~ ~~ THEN ~~ ;= K ELSE

R~PEAT A(K~1 := :: = ; KK ;= KK - 1 UNTIL KK = K ;
P,ICK (A.l,AA);
CL:=J: lIlAL:= INT(l\LU;

ENi.H
o,r ,.::.j. ELSt.
PEGIN NO:= ~Y~~O[GH]; CL:=SYHCL~CH]; IVAL:=~;

,. T:ST FO~ TWO-CHARACT~R SY180L +
IF CH = =:::: TI-'E~J
gE.GIN IE XTCH ;

II=" CH=::== PiEN
BEGIN NC:= 2w; NEXTGH fNu;

END ELSE
IF C~ =::.:: T~tt-.j
BEGIN tJEXTCH;

IF CH = ::.= THEN ~: +
BEGI, NC:=lg; NEXTCH END;

EN!') EL SF
IF CH = =,.~ THEN ,. SKIP CCMME~T +
B[GI~ r~:::XTGH;

IF r.H = =~:: THEN
Rt.P[~r I\EXTCH ;
IF CH t =+: THtN
BEGIh C~i := CH ; NEXTC~ ;

IF CHi = =A= THE'. ASSCHECK := CH = ::+= ELSE
IF CH1 = =C= r~EN PRCOUE := CH = =+= ELSE
IF C~l = =0= THtN OIVC~ECK := CH = =+= ELSE
IF CH1 = ::0= THE~ STOFLCHECK := CH = =+= ELSE
IF CHi = ::R:: THEN POUNDI~G := CH = ::+= ELSE
IF C~l = =T~ THE~
It.GI~ ASSCHECK := CH = =+=



J ('ILJPL ~'(\~T! f.: AUrIT, IfJFt,T CARD TOTAL UPIJATE Vl.2 1 u.

~';'.Jr CF CONTRCL, ,'CfIVE, ANO/UP :~~ACTIVE CAR8S IN PASCSYM

LIVCHECK STOFLCHECK := CH
INXCHECi(:= CH =

= =+=
=+=

PAC
PAC
PAc
PAc
PAc
PAc
PA'
PAc
PA'
PAc
PAc
PAc
P A~
P A~
PAc
PAC
PAC
P A~
PAC
FA
PAc
PAC
PA:
PA'
PAC
PA
PAc
PAC
PAc
PAc
PA.
PAt
PA:
PA'
PA'
PAc
PAc
PA'
PAc
PA'
Pftc
PAC
PAc
PAc
PAt
PAC
PAc
PA
PAc
PA
PA
PAc

,t.,j.j tL~t
TF r~l ~ =X= TH:N INXCliEC~ != CH = =+= ;
IF CIi 1- ::...;: THD~ 'k Xr C'i

~~d ;
U~HI L CH
!~Ii I lEe H
NEXTCH;

E"Jw ELSE
NI:.ATCH;

END ~ SPECIAL CHARACTER '"
0. L ;

.::::~) r+ HISY"1BOL. '" ;

t :..,:::
f =+::: DO NEXTCH;
COTa 1 ;

r+ '"

PKGC~OURF ~oCHQ[C(P:CTP);
r+ <;EAR C Ii E S ') ~jf BL QC ,<, Rt. r \JRNS CTP TR '"

3ErI~ :TPT~ := ~:
WHILE CTPTR t NIL GO

IF CTPTR~.rA~E = AJAL THE~ GOTO 1
EL~E CTPr~ := GTPr~~.~XTEL;

1 t:Nn r+ SRCHREC ... ;

PROCEGJRE ~~AoC~;
r+ SLARCHES CO~TEXTTA8L:, ~ETURNS CTPTR AND DISX = INDEX TO

fJISPLAY '"
VAR I : SHQTI'H;

8LGIN F)R I := rup ~O~~JTO ~ JC
8EGI~ CTPTR 1= GISPLAY[IJ.FNAHE;

WHILE CTPTR t NIL DO
IF CTPT~..~A~~ = AVAL TIiE~ SOTC 1
EL~E GTPTR := CTPTP~.NXTEL;

E~D;
U uI~X:= I;

ENC r+ SEARCH '" ;

PRCCEJUFE HJCONST (liAR Vi INTE.G£R; P : CTP; CONST NXT : CTP)
r+ II'PUT PARA"'ETE:.P ; NXT. St:ARCHING IS TO BfGIN AT NXT

oUrp~T PARAMt.TEP 1 V = VALUE
P = TYPE PCINTER , P = NIL IF ERROR '"

VAD SIGN : 8('10LEA~; PT: CTP:
8ECI'J ~IGN ~= FALSE: t-':= NIL;

IF' !0 = 7 TH;- N
9t~IN SIGN := CL = ~!

11= CL ~ 2 TliEt>.;
~EGIN I~~~~80L; IF NO = 1 THEN EDROR(3) ENO;

E"Ju;
IF iJO = 2 TH[""N
'3EGH, CASE CL Q1='

1~ p := INTPTR:

.- CH = =+=.-.- Cr! = =+=.-



" "l..lJPL 'I AS' c.-, ~ U f) IT, I) L ~ TeA Rf) TeTA L UPOATE V1.2

LI.r GF CONTROL, ACTIVl, A~l/OR I~~CTIVE CARrs IN PASCSYM
LIl) J '-' _ 3

Jr,0

'- J,

IF SISN 'HEN V ~= -IVAL EL~E V := +I1AL;
I 'is Y'-1'30L ;

fNu i:.LSE
IF 'J') = 1 T H :-r~

3~SI~ PT :: rTPTR;
~-CHf(EC(I\XT> ;

IF CTPTR = NIL THEN S[A~CH;
IF CTPTR = NIL THEN [~~CR(12) ELSE
'ITH CTPTk.,. O~

q l GIN I F (!(LAS S t K 0 ~JS T ) v (C 0 N KIN 0 = FOR ~1A L) THE N ERR OR (6 3 )

ELSE
8EGIN P := COt,TYPe..; V:= VALUES END:

Cf\JO;

CTPTR := PT; INSYM90L~
fN~ e..LSE~~~0~(~);

ENL ~ INCON~T ~ :

!+ +

r+ ~ 0 reG E.k. ~ AT IfJ G t( r-U TI Nt: S ,£.

PROCt.uURE NOOP;
BEGIN ~HILE CP < 4 00

i3E~;ItJ APPE'-Jt)(8UF,15,NQP);
CP := CP .. 1;

C:NU
:N[: r+ NOOP ,£.

PQC:E1U?E G~N15(OP,I,J,~ : SH)TINT);
a j- CI'~ LAS TCP : = 0 P ; LASr I : = I ;

IF CP t It TW-N
3EGIN CP :~ CP t 1; APPENO(BUF,c,OP) END ELSE
BEr~F" COOt.(C~] := BUF; aUF:= OP; CP:= 1:

CA := CA + 1; IC:= IC + 1;
LF CA > CJO~AX THEN
g E GIN E I~R 0 ~ ( g j); C A : = 1;

::~~D;
ENu:
3UF ~= «8"9UF t 1)"'-'3 + J)"8 + K

L~:J r+ Gc.t-.J15 ,£. ;

?RCSEOUQE GEN3J(OP,I,J,~ : SHQrIN1):

)fCIN UbTOD := OP ; LAjfI ;= I ;
~F CP = ~ Trl£N ~NOJP'£'

8EGII'. I\PPUJ8,2JFd5,\lQP); ~P:= It E"O;
IF CP < 'i T rlf'N
BEGIN CP := c~ + 2~ 4PPl~n(BUF,5,oP) END ELSE
gEGPI COuE£CtJ := BUF; BUF;= oP; CP:= 2;

1 :J.

PAC
PA~
PAC
PA~
PA~
PA~
PA'
PA~
PAc
PAc
PAc
PA
PAt
PA'
PA,
PAc
PAC
PA'
PA'
PAC
PA
PA.
PAc
PA
PA
PA:
PA
P A~
PI\
PA~
P A'
PA
PAc
PAc
PA'
PA
PA'
PA:
PAc
PAc
PAc
PA
PAc
PA
PA
PAc
PAc
PA'
PA.
PA'
PA-
P A~

(: P ,= PEA;>T;
, p 0_

ALFi\PfR;.-

:...; P 0_ GHPTR;0-



:) OL,)PL UP'1ATE V1.2

LIST OF CONTROL, ACTIVE, AND/O~ INACTIVE CARDS IN PASCSY~

C~ 8-
~ .- CA t U IC:= IC + 1;

> COJMAX rHEt~
ER~OH9G); CA := 1:

IF CA
3EGIN
ENl ;

: "! 'J !
8UF" ~= (8""i3UF + l)""t + J ;

IF ~ ~ ~ THEN APPLNO(BUF,18,K) ELSE APPENQ(BUF,18,777777B+K)
[~') ,. GEI\j,)" '" ;

PROCE~UPl EXIXJ(I, J : SHRTINT) ;

~TQ AVOIU B Xl XJ I~STR~CTION~ WHENEVlR POSSIBLE.
JECP. IF (J = LASTUA(LA<;TCP ~ lIJP)A(LASTOP~ 458)

A'(LASTOP IN £208,218,43L]) TH£~:
1EGIN IF aUF ~ a THEN aUF ~= BUF - LASTI.64 + 1.64 ELSE

~EGIN BUF := - BUF
aUF := aUF - (7 - LAST I) 11'04+ (7 - IP"04 ;

BUF := - 9IJF

ENL ;

LASTI := I
ENu ELSE GEN15(100,I,J,C)

t:~.O ,.BXIXJ+

PPCGEUURE. INS (FA:)R : Aor)RES3 ; FGP, FCA : St4RTINT> ;
8lGIN IF CA t FCA THEN I~SERT(FA0R, (4-FCP)""15,COOE£FCA])

ELSE. INSERT(FAJF,(CP-FCP)""15,BUF)
E'.O ;

,. .

· ROUTINCS TO PRINT CCDt ANa JUMPTA8LE ANO TO QUTPUT CODE.

P~CC~DURE PRTCOMP:
,. GLOi3AL ARR/d'S : ,..d31,JB2,JX1,JX2,REL,FS,R1,SH +
VAR II,JJ,KK : CHAR:

c,CC",IT~, OP,I,J,K : SHRTINT;
M,IT4 ; SHRTI~T;

°ROCECUPF QUTCHCC : CHAR)
8EGIN ~RITE(C) ENu

PROC[')URt SPACe ;
BEGIN WRIIE(:: :: : 3) ENu

Bt.CIN
IC :~ IC - CA - 1;
M := -778; IT4 ~= -78;
FOR IT3 := 1 TO C~ UQ
BEGI'~ AUF := -COCElIT3J; OUTCH([OL>;

O~TCH(= :} ; CiJTCH(:: ::) : WRIrE(IC+lT3 ~ 6 aCT>; S:= a;
RlPCAT IT := 8JF; APPt:.N'1(I',~..t,M); op:- -IT~

C := OP ''10L(;:

IT := SUF: APPENOCIT,S+'J,IT4);1:= -IT;

PAC
PA:
PA~
PAc
PAC
PA~
PAC
PA~
PAC
PA'
PAC
PA'
P II~

PA'

PA~
PA'
PA~
PA'
PA'
PA.
PA'
PA
PAC
PA'
PAC
PA
PA'
PA.
PAt
P t\'
PA~
PA
PA
PA'
P'"
PA
PA'
PA'
P'"
PII'
PA~
PA'
PA'
PAC
PA~
PA<
PA~
PAr
PA'
PA.
p A~
PA<



~ASTE~ AUDIT, rl~NT CARn TOTAL UPDATE Vl.2

lI~T OF CONT~OL, ACTI~E, AND/OR INACTI~t CAPOS IN PASCSYM

u :

- .
4 .

2 :

~ .v'

4 :

:= -IT;IT := BUF; tPPENO(IT,S+12,IT4); J
IT := BUF;
IF (OP < ~) v «OP ~ 4:;) A (C < 2»
8EGI~ S ~= S+30; APPENO(IT,S,MASK)
BEGI~ S := S+15; ADPtNO(IT,S,IT4)
K := -IT;

THEN
END ELS~

END:

CC := rp OIv B;
II :=CHR(l+INT(:::i~=»; JJ:= CHR(J+INT(::.J:::»; KK :=CHIHK+INT(:::O:::});

OUTCH(tOL>: WRITE(BLAI'ItO;
IF CC < 5 rHE"I
CASE CC 0F

IF OP = } THEI\
BEGH. OUrCHfJX1[I]); JUTC~(J)(2[IJH OUTCH(::: :::);

~PACE; OUTCH(::X::>; QUTl.H(JJ); QUTCH(::,::);
.~RITE (K j 6 OCT);

nm ELS~
BEGIN OUTCH(J81£OP]); OUTCI1(JI32£OP]); OUTCH(::::);

SPI\CE;
IF OP> 3 THE.N
BEGIN OUTCH(:::8::};OLJTCH<II); OUTCH(REL£OP]);

OUTCH(::g::): OUTCH(JJ); OUTCH(::,::); WRITE(K: 6 OCT);
t:NL ELSE
BEGIN IF OP = 2 THE~

BLGIN CLTCH(::B::) ; 0UTCH(II) ; OUTCH(:+=) END
WRITE(K : I) OCT>

END;
E 'JU r+':''&';

8:r;IN OUTCH (::e:); OUTCH (:::X:::):OI..TCH (II>; SPACE;
IF DP > 11 THE~
BEGIN OUTCri(::--::);II := J...; JJ := "K; K{ := II EN,);
OUTCH(::X::}; OUrCH(JJ);
C := Cp M08 4;
IF C tor HEt;
C3EGPJ CUTCI-,(PE-LeG]>; GUTCH(::X::); OUTCH(K,,} END;

E'm r+ 1 . ;

BFCIN OLTCH(~H(OP]); OUTLH(::X:::}; OUTCH(II); SPACE;
IF OP < 18 THt:.N

9Er,I~ OUTCH(JJ)~ OUrCH(KK) E~O ELSE
9 EGI ~ CUTC H ( :: ~::); 0 LTC H f J J); 0 UTCH ( :: , ::) ;

OUTCHEX=); OUTCH(KK);
END;

ENIJ r+ 2 ,s.. ;

8~GIN oUrCH(SH[OP UIU 2]); Curc~(::x=); OUTCH(II);
'.;PACt.; OUTCH(::X::); ')urCH(JJ);

IF OOo(OP) TI-!EN OiJT(,H{::-::) ELSE OUTCH(=+=);
::lUTCH(::X::); OUTCH(~(!O ;

£NLJ r+ 3 .&.

BLSIN C := QP I~OU 4;
IF OP = ~8 THE:.j
~EGIN JUTCH('="4=); OUrCH(=O=} ENO ELSE
IF C = :; THE N

10.
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L..I~~ CF CONT WL, ACTI~E, Ar:Q/OR INACTIVe CAR:JS IN PASCSY"1
r ..- _ .'"'
U0-u0.~G

BEGIN IF OP = 31) To-iEN JJTCH(::I"E) ELSE OUTCH(::C::);
OUTCtH::)(:::); OUTCHCII); SPAC[;
I~ OP = .~5 TI1EN ~UTCH (JJ) ELSE CUTCH (:::X::) ;
OUT~H(KI<>;

END ELSE
BEGIN OUTC~(F~(C)); OUTrH(:::X::); OUTCI1{II>;

SPACE; OlJTCH(::X:::); OUTCH{JJ);
IF OP < 16 THEN OUTCH (::4-::) ELSI:. alJTCH (::/::) ;
OUTCH(::"'::); OUTSH(KK);

ENli~
E'W,..lt.&,.

END ~ CASE + ELSE
qEG I!i

1UTCH(~S::); CUTCH{FSrCC])! OUTC~(II);
SpA~E; 0 UTCH (R:i ( C] ); 0 UTe H (.,)J) ;
IF C IN (5,7] THE"I OUTCH{=-::) ELSE OUTCHC:+::>
I~ ~ 5 2 THEN WRITE(K ~ 6 O~T> ELSE
BEGIN 0 UTe H ( :: '3::); 0 UTCd ( KK) E rW ;

END;

U~,T I L S ~ 6 'J ;
ENU;
IC := Ir + CA + 1; uUTCH(EOU;

ENt ,.. PQTCOMP .&,.

prCCEDURE PRJMPTAB
~ PRINTS OUT JUMDTAB.

LO~OPOINT OF J"1DTAj I~ PA~MLIST.LPJMPTAB .&,.

\lAR I : SHRTINT;
BECIN IF JMPIX > y TH(~ WRITt(EOL,::1::,EOL)

FOR I : = (, T0 J MPI X - 1 ')0
WRITE(:: :: : 2,PARMLIST.LPJMPTAE+I:6 OCT,:: ::,JMPTAB(Il:20OCT,EOL)

F "-4 C ,+PRJ ~ PTAB.&,. ;

PtOCEDU~:E WRITOUT
,..CALLEO AT PROCEDURE L~o, lJP1ATING ITS CODE (I~SERTING ADDRESSES
OF CONSTANTS> AiD ~~ITING OUT CODE TOGETHlR WITH THE CONSTANTS
LSEU IN THI~ PROCEuli~E'&"

VAR IT~ : SHRTI~T;
8, GI~

NOOP ; COOl [CA] := 8UF
FOP TT := 1 TO LC,;.JC
WITH C~TTB(ITJ ~O
BEr, I 'I

CJ'. :=

IF CA
BEG r:~
BEGIN

COo~(CA] := VALU ; IT1 ;= INX ;
EPEAT

WITH UNCLAC£IT1] 00
BEGIN I~S(lC,LFTSH,PL~CE)

CA + 1 ;

> COD"1AX THEN
ERROR(9y) ; CA := 1 ENO ELSE

1T2 := ITl IT1 := SUCC END

10
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LI~r JF CO';T~OL, ACTIVE., A:IO/OR INACTIve CARDS IN PASCSYM

U"'TIL 11'1 = 1I ;

UN~LAB[IT2].SLCC := CHNIX
CHNIX := INX ; IC := IC + 1

E ;-.JO

E"ID ;
FOR IT := 1 TO CA CO
a~GIN PA~CLGO~ := COnEtIT1 ; ?LT(~ASCLGO) ENC
IF PPC JOE THEN
8EGI~:

IC := IC - LCI( ; CA ,= CA - LCX ; PRTCOMP
FOR IT ;= 1 IC LCX UO
BEuIN

CA := CA+1 ; ~kITE(= =:Z,IC:6 OCT,= =,CODE[CAJ:ZO OCT,EOL)
IC := IS + 1

E :In ;
IF ~EOLFLAG THEN
WRITt(= =:CHC~T+8)

END
ENO "1I<'ITOUT +

,. ~

0~OCECU~E MULJPT(VAL1:SHRTINT; VAR EXP1,EXP2:5HRTINT; OPT:OPTPWR);
,.MULOPf OECIO~S IF VAL = 2..FXPl : OPT = PUREP

= 2..EXP14(Z..fXPZ+l) : OPT = POSP
= 2..EXP1.(Z..EXP2-1> : OPT = NEGP
CTHER : OPT = NOOPT +

VAR tl,E2 : SrlDTINf:
VAL : SHRTINT:

9lGIN EX.P1 := 0 : E-<PZ := J ;
IF V~Ll > ~ THEN
BEGH; E1 := .:;;

\:1\L := \tALl.
l.mILE ~ODO(VAL) ,10
BECIN VAL := 'JAL OI\} 2; 1:.1:= E1 + 1 END;
IF VAL = 1 THEN
BEGI~ OPT := PUR~P; EXP1 i= E1 END ELSE
BEGIN VAL :~ VAL GIV 2; E2:= 1;

IF 0 U 1J( V AL> r HE i~
1EGIN

REPtAT VAL := VI\L 1)IV 2: E2:= E2 + 1;
UNTIL 'OJu(VAU;
IF VAL ~ J THC~ 0PT := NOOPT ELSE
BEGIN OPT := NEGP;

EXPi := E2; EXP1:= £1;
E'~C;

ENO t:LSE
BEGIN

R~PEAT VAL := VAL JIV 2; E2:= E2 + 1;
UNTIL COO(VAU;
IF VAL > 1 T~EN OPT := NOCPT ELSE
BEGIN OPT := POSP;

10
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LI~T OF CO;ilROl,ACTIVE, ~ND/OR INACTIVE CARDS IN PASCSYM

EXP2 := E2; EyPl:= [1;
END;

H.IQ:

ENC;
END ELSE OPT := NOOpr;

0.[ ..."1ULOPToj.:

0JGJ...8

FUNCTION lOG2(VAL1:INTtGER) : SHRTI~T;

VAR E : SHRTINT; VAL: INTEGER;
BEGI\! E := 1;

VA.L := VALl;
,~H I LEV A L > " 00

3EGIN VAL := VAL OI~ 2; E:= E + 1 END;
LOG~ := E;

::~[' r*lUG2oj.;

PROCEQURE SKIP(FNO : SrlRTINT) ;

3EGIN
WHILE (ERRCl(NO) = It<RELSY>" (FNO t NO) 00
I F (NO = 3 8 ) " (C L = 2 ) T lj E.. ... R E COR 0 '"

8EGI~ REPEAT INSYMBOL; SKIP(49);
U t~T I L ... ( NO IN (1 &, 26 ] ) ;

IF NO = 22 THEN lNSYHBOL ;
ENG ELSE INSYMBOl;

END f7 ::>KIP '"

~ '"

PROCE.DURE PACKANDNO~M(FRP : ~G3) :
3EGIN GEN15(278,FRP,Q,FRP) ; ;EN15(24B,F~P,G,FRP) END

PROCEDURE JUMPTC(FAOR ; ADORESS)
atGI~ \jOOP ; GEN3u(71B,7,G,IC+l) ; GEN3U(G4B,Q,Q,FADR) END

P~CCEQURE lOCST(FVAL : INTE.GE~) ;

... ~~TERS CONSTANf WITh VALUE FVAl I~TO CONSTANTTABLE CSTrB IFF
~WT YE T PRESENT, ELSE CHAIt.S OCCURRU,CES OF FVAL IN COOE
(T~~OUGH UNDlAB) oj.

VA~ IT ~ SHRTI~T;
BECPJ

QP ;= PP + 1 ; I~ RP = 6 T~E~ EDPOR(33)

Gt~3C(51B,RP,C,C)
~O~ IT ~= 1 TO LOX LO
AITH CSTT8(IT) DC
I~ ~ALU = FVAL THEN
BEGr~

IF CHNlx = L THEN ERROR(75) ELSE
8 [C l'!

~ITH UNQLA8(CHNIX] 00
BEGI~

IT1 := SUCC ; suer, := It-.x
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LIST LF C1~TROL, ACTIVE, ANQ/OD INACTIVE CA~OS IN PASCSfM

I "J X ; = C H eH X ; P LAC E : = C A ~ L F TS H : ::: C P
END ;
CHNIX := I rl
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C'iO ;

Gala 10
E"J'1 ;
IF LCX = CST MAX THEN BEGIN [RRnR(84) ; bOTO 10 END;
IF CHNIX = ~ TrlEN BEGT~ ERPOR(75) ; GOTO 1~ ENU ;
LC x : = LCX t 1 ;
WITH CSTTP[LCX) 00
BEGIN VALU := rVAL ; INY := CHNIX END;
~H TH UNDLAB [CHNI X) [0 .
!3EGIN IT1 := SUCC ; SIJCC := J ; PLACE ;= CA ; lFTSH ;= CP END
Crlt!IX := IT1

l~:EN( ~ LDC~T +

PROCE~U~E MULTCODt(FRP ~ RG3) ;
~GENERATES CODE FOR ~EAL MULTIPLICATION, A~SUMING FIRST OPERAND
IN X-PP, TH~ OThER IN ,-FPP; PE~uLT IN X-PP.
BEGIN IF ROUNDING THEN G~N15(41e,RP,RP,F~P)

ELSE GEN1514~8.RP,RP,FRP)
EN[1 r*MULTCODE. ;

PRCCErU2E CHECKPNCS(FRP: RG3; FMIN,FMAX: INTEGER; FAOR: ADDRESS) ;
~UCN=T USE wITH FRP IN [u,7].
BtGIN GFN3GI718,7,C,IC)

IF FMIN t u THEN
BEGIN IF ABStFMIN) ~ rWOT017 THE~ LDCSTIFMIN) ELSE

BEGIN RP := PP + 1 ; GEN~J(71B,RP,J,FHIN) END;
GEN15137~,".FRP,RP) ; RP := RP - 1 ;

END :

IF ABS(FMAX) > TWOTC17 THEN LJCSTIFHAX) ELSE
BEGIN PP := RP + 1 ; GEN3uI71B,RP,u,FHAX) ENn
GEN15137~,RP,~P,F~P) ;
IF FMIN t 0 THEN GEN15(12B,O,RP,C) ELSE GEN15(12B,~,RP,FRP) ;

GEN3~(03B,3,u,FAGR) ; RP := RP - 1
END ~CH~CKBNCS+ ;

p~OCEJURE LOADBASE(F~P, FL~VEL : RG3)
VAR I : SHRTINT :

13EGIN GEN15(5bB,FRP,3,C) ;
FOR I ~= 1 TO LEVEL - ~LEVEL - 1 CO GE~15(53B,FRP,FRP,C)

f~u ~LO~uBASE. ;

P~OCEOURETRANSFE~(FATTP: ATTR ; FRP ~ SHRTINT) ;
~JEPENUING ON THE VALUE OF fPP, T~A~SFER GtNERATES CODE FOR EITHER

LOtQINC THE EXPPE~SION~ESCRIBEDPY FATTR INTO PEGI~TERX-FRP
JR FOR STORING X-FRP Al LOCATION DESCRIBED BY FATTR (TAKINGINTO
ACCOUNT coe 6,CJ HARUWARE FEATURES).

VAR LRP. REG: SHRTINT; AT: AOQRESS; BT: BOOLEAN;
C)~SPI WIT h FAT TROO

IF TYPTR t NIL THE'
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LI~T OF CONTROL, ACTiVE, AND/or INACTIVE CARUS IN PASCSY~

GAS: tI'~n OF
VARBL: 8EGIN IF (FRP > ?)~PCKD THEN

~EGIN PCK~ := FAL~E ; rPANS~ER(FATrR,l)
IT := 8ITAOR + SITSZ ; ST := If t WORDLENGTH
IF aT THEN GEN15(2J8,1,G,IT) ;
GEN15(43B,~,J,~OROLENGTH-BITSZ) ; GEN15(11B,1,O,1)
GEN15(15B,FRP,FRP,u) ; GEN15(12S,FRP,~RP,1)
IF 8T THEN GEN15(l~e,FRF,~,WOROLENGTH-IT)
GEN15(54B,FRP,l,J)

ENL ELSE
BEGIN LRP := FRP ;

IF ACCESS = aRCT rHE~
BEGIN IF FkP < ? fHEN

8Er:;I~RP := RP + 1 ; LRP := PP END ELSE
IF FRP = 5 THEN E~~OR(3~) ;

IF qREG IN [j,LEViL) THEN
BESI~ IF BREr. t v THE' KCG := 5 ELSE REG := J

GCN30(51B,LRP,REG,OPLMT)
'NO €LSE
BEGIN LOk01ASE(S,B~tG) ; GEN30(52B,LRP,5,OPLMT) END

END ELSE
IF ACCESS = INXn THEN
BEGIN I~ BREG IN [C,LEVEL) THEN

BEGIN IF 8REG t 0 THEN REG := 5 ELSE REG := u ;

IF OPL~r = ~ TH~~ GEN15(53B,LRP,RP,REG) ELSE
8EGIN I~ REG = ~ THE~ GEN3u(52B,LRP,RP,DPLMT) ELSE

SEGIrj .:1EN30(62B,7,RP,DPLMT> ;

GEt.15 (56B,L"iP,1,5)
Et-,Q

END
END ELSE
BfGIN GE~3J(~2B,7,RP,DPLMT) ;

V'ACBASE(5,BREG> ; GE"-'15(53B,LRP,5,7)
END

END ELSF
BEGIN IF O~L~T = 3 THEN GEN15(53S,LRP,RP,Q)

eLSE GEN3Q(52B,LPP,RP,DPL~T)

':>VAL

ENO ;

IF FCi,[1THll'J
BEGIN IF BITADR t J ThEN GEN15(ZOB,LRP,u,3ITADR) ;

GO'lS (21B,LRP,O ,WORULENGTH-BITSZ) ; PCKD := FALSE
END

END
END ;
BEGIN IF FRP < 5 THEN

BEGIN RP := RP + 1 ; L~P := RP END ELSE
IF FR~ > 5 ThEN LRP 1= FRP EL~E ERROR(33)
IF 1/f)..L= u THE~ SEN15(13B,LRP,O,J)

ELSE G[~~a(71B,LRP,O,JAL)
fNL ;
9EGIN IF CTCRM t n THf:~~

BEGIN GEN '0<718,u,O,CTERM) GE~15(36B,FRP,RP,O) END ELSE

OuD J:' J

lu
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L::;T CF COI,'TPOL, A:TlVE, t-NO/Of<' I"JACTIVE CAR')S IN P~SCSY"1

IF RP ~ FRP THF-N 8XIXJ(FRP,RP)
END ;

LCO~u: BEGIN IF APITH THEN
BEGI~ IF JMP 5 1 THEN

CEGI~ GEN15(43B,FPP,J,L) ; AT := IC + 1 ;
Sf~3~(J38,JMP,1,AT) ; GEN30(71B,FRP,O,1) ; NCOP

ENLJ ELSE
BEGI~ SE~1?{438,G,O,1) ;

IF J~P = c THEN GE~15(118,FRP,J,RP)
ELSE GEi15(15B,FRP,Q,RP) ;

GEN15(2CB,FRP,O,1)
E"J,)

ENf) ELSE
BEGIN IF JMP t u THEN

BEGI\ GFN1~(43B,U,O,~9) ; GEN15(17B,FRP,O,RP) EN') ELSE
IF RP t FRP THEN 8XIXJ(FRP,RP)

END
ENO

UO ,+1"l\SE KI'~O""
END ~T~ANSFER. ;

P~OCEDURE LOADAOR(FATTR : ATTR ; FRP : SHRTIf\jT) ;
~GU,ERATES CODE FOP lOA[lING TI1C;:,ADDRESS OF THE VARIABLE DESCRIBED

1Y FATT? INTO X-~QP""
VAR PEG ~ SHPTINT ;

~\EGIN "JIT ~ FATTf<' J 0
IF TvPTR ~ NIL TYEN
IF PCKD THfN E~paR(a7) ELSE
CASE Acce)~ OF
OPGT ; IF BPEG IN (C,LEVELI THEf\j

B~GIN IF BRE( t u THE~REG := 5 ELSE REG := 0 ;
GE~7~(71P,,~RP,RFG,UPL~T)

END ELSE
BEGIN LGAOSASt(5,BREG) ; G(N3u(728,FRP,5,OPLMT) END;

INDRGT: IF ~PLMT t ~ THEN GEN3:(72P,FRP,PP,JPLMT) ELSE
IF RP t FRP THEN AXIXJ(FRP,RP) ;

INXu : IF BREG I'~ (C,LEVEU THEN
BEGIN IF CREG t u THEN REG := 5 FLSE REG := a ;

IF DPL~T = L T~EN GE~15(73B,FRP,RP,REG) ELSE
BEGH IF REG = (' THEf~ GEN3u(7?8,FRP,RP,DPLMT)ELSE

3EGIN GEN30(62B,7,~P,OPLMT) ; GEN15(76B,FRP,7,S) END
foND

END ELSE
BEGIN GE~3u(628,7,RP,OPL~T) ;

LOAD8ASt<5,bREG) ; GEN1~<73B,FRP,5,7)

ENLJ ;
EN0

E~D ~LOAOAOR""

PROCEDURE GENJP(FJPADDK : ADDRES5) ;

~ ACCCRLING TO THE GLOBAL ATTRIBUTE ~ECOPD GATTR (DEFINING AN
EXPRESSION), THIS pROCEnUR[ PERFORMS CODe GENERATION FOR A

llJ

,- -. . r ~

\Juuv~l
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CONDITIONAL JUMP (ALORESS = FJPADDR), DEPENDING ON
VALUe:: OF THE tNECF:~SARILY}BOOLEAN E.XPPESSION .a.

BEGI~
~ITH GATTR 00
IF TiPT t BOOLPT~ THEN ERROR(57) ELSE
BEGIN

IF
IF

THE TRUTH

KING ~ ~VAL THEN TRANSFERtGATTR,RP)
KIND = LCC~J 'l-iEN

IF (JM~ ~ 1) ~ ARITH THEN GEN30(C3B,JMP,0,FJPADDR) ELSE
GFN30(J3B,JMP,1,F~PADDR)

ELSE GEN~J(Q38,O,RP,FJPADDR)
ENO

END ~ GfNJP .a.

P~OCEUU~E AUORfSSVAR(FCTP : CTP : VAR FATTR : ATTR) ;

,.GENERAT[SCOO~ TO AODRtSS THE QUIH.TITV WITH CTPTR = FCTP AND
t3UIL'JSUP 11S ATTRIBUT~S IN FATTR+
BEGIN WITH FCTP~, FATTR DO
BEGIN ~IND := VARPL ;

IF KLASS = VARS THE~
BEGI~ TYPTR 1= vTVf.-t. ; PCKO := FALSE;

IF VKINO = ACTUAL THEN
BEGIN ACCESS := D~CT ; OPLMT := VAOUR ; BREG := VLEVEL
END ELSE
BEGIN r{P := RP + 1 ; I~ RP = 6 THEN ERROR(33) ;

IF VLEVEL = LEVlL THEN GEN3u(51B,RP,5,VAODR) ELSE
BEGIN LOA'lBASE(RP,VLEVEU ; GEN3fJ(5cB,RP,RP,VAIJOR) END;
ACCESS := INDRCT ; DPLMT := 0 ;

END ;

END ELSE
IF KLASS = FIELD T~~~
BEGIN TYPTR := FLDTYPE

~ITH DISPLAY(OISX) DO
BEGIN IF OCCUR = CWITH THE~
BEGIN ACCESS := O~CT ; 3REG := CLEV ; DPLMT := FLDADDR + COSPL
END ELSE
BEGIN RP := RP + 1 ; IF RP = 6 THEN ERROR(33)

GEN3J(51B,RP,5,VOSPL) :
ACCESS ~= INDRcr ; DPLMT := FLDAODF ;

ENtJ ;
IF BITr/lOTH -t
BEr,lN PCKO :=
ENL ~LSE PCKJ

END
END E.LSE
BEGIN TYPTR := PROCIVPE ; ACCESS := ORCT ; BREG := PROCL[V[L + 1

DPLMT := 2 ; PCKD := FALSl :
I~ PROCKI~u = FOPMAL THEN ERROR(81) ELSE
IF L~~~L t 1PEG THiN ERROR(85)

END
ENU ~~ITH FCrp~, FATTR.a. ;

cND ~ADC~tSSVAR~ ;

J THEN
TRUE; BITAIJP :=
:= FALSE

BITDISPL BITSZ := BITWIDTH
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LIST OF CO~TROL, ACTIiF, AND/O~ INACTIVE CA~DS IN PASCSY~

PROCEDURE IARIABLE ;

VAR LATT? : ATTR ;

b~GIN ADDRESSVARCCTPTR,LATTR)
I NSY MBOL ;

WHILE N0 IN (11,17,18] ~O ~(,.,~.
IF NO = 11 THEN ~(~
AtGIN

REPEAT WITH LATTR 00
IF TYPTq t NIL THEN
IF TYPTR~.FORM t ~RRAYS THEN
BEGIN EQROR(34) ; TfPTR ~= NIL E"!D
INS ';'M B 0 L ; E X P ~ E S S ION ~

IF GATTR.TYPTR t hIL THE"!
BEGIN IF GATTR.TYPT~~.FORM > SYMBOLIC THEN ERRORC35>

IF LATTR.TYPTR t NIL THEN
BEGIN PT ~= LATT~.TYPTR~.INXTYPc ~

IF «GATTR.Typrp~.FO~M = SY~BOLIC)v{PT~.FORH = SYMBOLIC»~
CGATTR.TYPT~ t PT) THEN ERROR(36) ;

:HTH GATTR DO
IF KINU = SVAL THEN
BEGIN IF (LATTR.TYPT~~.LO > VAL)vCLATTR.TYPTR~.HI < VAL)

THE"! ERROR(<;,9)

IT := VAL
FNI) ELSE
IF KINO = LVAL THEN IT := CTERM ELSE
UEGIN TR:\NSFER(GATTR,RP) ; IT := J EN!)
WITH LATTR, TIPTR~ 00
BEGIN 1PLHT := DPLMT + (IT - LO).AELTYPE~.SIZE

IF GATTR.KINO t SVAL THEN
BEGIN IF I~XCHECK THEN CH~CKBNDS(RP,LO-IT,HI-IT,INXERR)

IF OPTTYP = "IOOPT THEN
BEGIN GEN3J(71B,b,O,AELTYPE~.SIZE)

GEN15(4~8,RP,~P,6)
ENU ELSE
BEGIN IF ~XP1 t U THEN GEN15(20B,~P,J,EXP1) ;

IF OPTTYP t PUREP THEN
BEGI~ GEN15(lG8,O,RP,Q)

IF OPTTYP = P~SP THEN
ELSr:

; GEN15tZ03,RP,O,EXP2)
GEN1S(36B,RP,RP,G)
GEN15(37B,RP,RP,v)
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~ .

ENU
END ;
IF ACCESS = ORCT THE~ ACCESS := INXD ELSE

POCEUUR STATEMENT . FORWARD,

PROCEDURE EXPRESSION ; FORWARD

PROCEDURE PASSPAAMS ; FORI.IAR!)
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LIST C~ CONTROL, ACTIVE, AND/OR I~ACTIVE CARDS IN PASCSYM

UPDATE Vl.2

BEGIN RP := RP - i : GEN15(36U,RP,RP,RP+l) END
E.N)

END ;

ENO ~IF LAiTR.TvPTR t NIL~
E tiD ~ I F GAT T ? I '(P T R t N I U, ;

IF LATT~.T,(PTR t NIL THEN LATTR.TYPTRt= LATTR.TYPT~~.AELTYPE
UNTIL ~O 1: 15 ~,+ ;

IF ~O ~ 12 THEN ~]~ ERROR(37) ELSE INSYMBOl
~ND ~IF NC = 11~ ELSE
IF NO = 17 THE~ ~.~

I1EGIN INSYMBOL ;
IF NO = 1 THEN ~ID~
BEGIN IF LATTR.TYPTR t NIL THE~

BEGIN IF LATTR.TYPTR~.FORM = RECORDS THEN
WITH lATTR 00
BEGIN SPCHPEC(TYPTP~.FSTFLD) ;

IF CTPTR = NIL THEN
BEGIN ~RROR(39) ; CTPTR := UNDECPTR END:
WITH CTPTR~ CO
9EGIN TYPTR t= FLDTYPE ; DPLMT t= DPLMT + FLDADOR ;

I~ BITWIUTH t J THEN
8EGH BITALR t= BITQrSPL ; 8ITSZ t= 8IThIOTH ;

PC><.[} ,= TRL;E

ENU ELSE PCKO 1= FALSE
END

END ELSE
BEGIN E~~OR(~8) ; LATTR. TYPTP := NIL END;

END ;
INSYMBOL

EN!) ELSE
BEGIN ERROR (41) ; LATTR. TYPTR := NIL END

lNu ~IF NO = 17~ ~L~~ ~~~
uEGIN nIT~ LATTR DC

IF TYPTR t ~Il THtN
BECH: TRM!SFEP(LATH-.RP) ; ACCESS := II\DRCT ; DPLMT t= 0 ;

IF TYPTP~.FOP~ = fILES T~[~ TYPT~ := TYPTR~.F£lTYPE ELSE
IF TYPTR~.FOPH = POINTER THtN TYPTP := TYPTR~.ELrYPE ELSE
BEGH~ ERROR(4u) : TYPTR t= NIL EN.J

END ;
INSYMBOL

tND "1'+ ;

GATTP ~= LATTR

ENL ~VARI~8LE~ ;

PPOCEOURf FACTOR
V~R lATTR : ATTQ

AT : ADDRESS;
LPTP : erp ; LRP, lB6 : SHRTINT
LP~VAL, IT2 : INTEGER;

~rOCEOUOE ELEM~NT ;

~WORKS UP TH~ NExr EL~MENTIN T~E SET eEEING ANALYSEO~
CfGI~

EXPRE.:>SION ;

1 Q.
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.. ,....
LI')T OF COI\iTDOL, ACTI~E, AI\jJ/()P INACTI~:: CARDS IN P~SCSYM LUdv..J

IF GATTR.TVPTR t ~IL THEN PA~
IF GATT~.TVPTR~.FORM > SYMRJLIC THEN ERROR(35) ELSE PA~
IF (GI\TTQ.TYPTR = REAU>TR)v(GATTR.TfPTR = ALFAPTR) THEN PA'
ERROR(6?) ELSE PA'
BEGIN IF LATTR.TYPTR t NIL THE~ PA.

IF «LATTR.TyPT~~.FORM t NU~EPIC)v(GATTR.TYPTR~.~ORM t PA'
NUMEPIC»A(LATT~.TI?TR t GATTR.TYPTR) THEN ERROR(73) ; PA
LATTR.TiPTR := GATTR.TYPTo ; PA'
IF SATTP.KIN8 = SVA~ THEN INSERr(l,GATTR.VAL,LPSVAL) ELSE PAc
BEGIN TRANSFER(GATTR,RP) ; GEN15(63B,7,RP,O) ; PA~

IF LATTR.KING = SVAL TH~N PAc
BCGIN G~N~C(71J,QP,~,l) ; GEN15(22B,RP,7,RP) ; PA'

LATTR.Kld := LJAL; LATTR.CTE:R'~ := 0 PA'
:~D EL~E PA
BEGIN GE~3~(71B,~,O,1) ; GE~1~(22B,O,7,O) ; PA'

RP := RP - i ; GEN15(128,RP,RP,O) ; PAc
ENU PA'

END PA
END ; PA

, ~IO pELE~E~T,j, ; PA
PA'

3EGIN IF NO = 1 THEN ~IDENTIFIER,j, PA
8EGIN SFAPCM : PA

IF CTPTR = ~IL THEN PA
BEGIn EPFOR (31) ; CTrTR ,= U~f)ECPTR END ; PA
CASE CTPTR't.KLASS OF PA

TYPtS: BEGP1 ER?OR(45) ; GATTR.TVPTP := NIL; INSYM80L ENL ; PA
KON~T. WITH GATTR, CTPTR't DO PAc

8EGIN TYPTR ; = CQt,r y P E : PA'
I FCC ~IKIN J = ACTUaL THE~I PA
BEGIN IF ArS(VALUES) ~ TWOT01? THEN PA'

BEGIN LOCST<VALUt:.S) : KINO t= LVAL ; CTERM := (; END ELSE PA'
PI:.GI~ '<:IIVJ := ~\,'AL : VAL := VALUES ENO PA

H'O ELSE ~tORMAL'&' PA'
BEGI"J KINO := VARJL ; ACCESS := ORCT ; PA'

BRfG := CLtJEL ; JPLMT := CAuOR ; PCKO := FALSE; PA.
H'O ; PA'
IN~YMBaL PAc

END ; PAc
PF'OC : BEGIN INSYMBOL ; PA'

IF <CTPTP'T'.PROCTYPt = NIL> v(CTPTR1'.PROCTYPE = CTPTR) THEN PA'
REGH, ERROf:«46) . GATT~.TfPTR := NIL END ELSE PA'
IF NO t ~ THEN r' (,&. PAc
8FGIN ':.RROR(79) ; GATTf~.T'(f'TR := NIL END ELSE PA
IF CTPTR ~ PQEDEFP .THEN r+"''''INLINE FCr"''''.. PA'
BEGIN LPTR := CTPTR ; INSYt-1BOL ; EXPPESSION ; PA'

I~ GAITP.TYPTRt NIL THEN P~
CASE LPr°1'.S'::GSIZE. '1F PA'

pODO. 1: BEGIN IF GA1TR.TVPTR't.FORM t NUMERIC THEN ERROR(47) ; PA
TRANSFE~(GATT~,RP) ; PA
IF GAfTP.T(DTR~.MIN ! 0 THEN SEN15('DB,RP,C,S9) ELSE PA
~EGIN GEN15(10B,),R~,C) ; GEN15(20B,t),O,S9} ; PA'
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LIST C,F CONTROL, ACTIVE, flND/OP I1JACTIVE CARDS IN PASCSYH

GEN15 (lZ", PP,RP, 3)
ENtJ ;
>'11TH GATTR DC
BEGIN TYPTR := BOOLPTR ; KINO := LCOND ; JMP := 2

ARITH := TRUE
E:..N8

END :
~INT~ 2: BEGIN IF GATTR.TyprR~.FOPM > POWER THEN ERROR(44)

GATTR.TYPTR ;= INTPTR
ENU ;

~CHR~ z: BEGIN IF GATT~.TYPTR~.FORM t NUMERIC THEN ERROR(47)
IF A~SCHE~K THEN
BEGIN TRA~SFER(GATTR,RP)

WITH GATTR 00
8EGI~ KINO := LV~L ; CTERM := a END ;
CH[CKBNLS(RP'J,63,ASSER~)

F.:NO ;
GA:TP.TYPTR := CHARPTR

ENu ;
~EOF~ 4; PEGIN IF GATTR.TYDTR~.FOPM t FILES THEN fRROR(44) ;

\HTH GAl TP DO
HEGIN OPLMT := DPLMT + 1 ; TRANSFER(GATTR,RP) ;

TYPT~ := t:sOOLPTR; KIND := LCOND ; J~;P := 2
AKIH.! := TRUE

ENr
END ;

~ABS~ 5: BEGI~ IF (GATT~.fYPf~ t REALPTR)A(GATTR.TYPTR~.FORM t
NUMERIC) THEN [RROR(44) ;

TPAN~FER(GATTR,RP) ; GEN15(lLB,O,RP,J) ;

GE~15(21~,J,O,739) ; GfN15(13B,RP,L,RP) ;
WITh GAfTR UO
~EGI~ IF TYPTR t REALPTR THEN TYPTF := I~TPTR

KINO ;= LVAL ; CTERM ;= 0
ENO

~NfJ ;
~S]R~ 6: PEGIN IF (GATTR.TYPTR t REALPTR)A(GATTR.TYPTR~.FORM t

NUMERIC) THEN ERROR(44)
TRANSFER(G~TTR,RP) ~
~ITH GATTR DO
BEGIN IF TYPTR = REALPTR THEN MULTCO~E(RP) ELSE

BEGIN GtN15(42B,RP,RP,RP) ; TYPTR := INTPTR END
KINO := LVAL ; CTERM := J ;

EN!:
E~ID ;

~TRC~ 7: LEGIN IF GATTR.fYPTR t REALPTR THEN ERROR(44)
TRANSFE~(GATTR,RP)
GEN15(268,RP,7,RP) ; GEN15(22B,RP,?,RP) ;
GEN15(138,~,O,j) ; GEN1S(36B,RP,RP,O) ;

WITH GtlTTR JO
lEGIN T~PTR := INTPTF ; KI~D := LVAL ; CTERM := C END

HI] ;
r+PRE.&. ~,

e. "
LJU .J .; ,. 0

1 G.
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LIST OF CONTROL, ACTIVE, AN0/0R I~ACTI~E CARu~ IN PASCSYM

~SUC+ g~ IF (GATTR.TYPTR~.FOPM > SYMBOLIC)v(GATTR.TYPTR =

REALPTR)v(GArTR.TYPT~ = ALFAPTR) THEN
BEG It' ER~OP(I+,+) ; GATTr..1YPTR := 'HL END ELSE
BEGHi TRANSFER(GATTR,RP) ;'

WITH GArTR.TYPTR~ 00
IF FOR~ = NUMERIC THEN
3 E G I'J IT 1 := M I I~ ; I T2 : = MAX END E LSE
~EGIN IT1 r= u : 1T2 J= FCONST~.VALUES E~D ;
IT := LPTR~.S[GSIZE ;
IF (ABS(II1) ~ TWOT017)v(A8S(ITZ) ~ TWOT017) THEN
3EGIN GEN3&(71B,O,u,1) ;

SEN15(47B-IT,RP,RP,J); ~3fB OR 378.
END ELSE GEN30(7ZB,RP,R?,2~IT-17) ; ~+1 OR -1+
IF ASSCHECKA CGATTR. TYPTR t INTPTR) T~EN
CHECKg~OStRP,IT1,IT2,AS~E:RR) ;
WITH C,ATTR 00
BEGIN KINO : = LVAL ; CTER~ ::: ~ END

n~u
ENO ~CASE LPTR~.~EGSIZE OF+ ;
IF NO t 10 THEN ~)+
8EGH' fRROR(it8) , GATTR. TYPTR := NIL END ELSE INSVMBOL

END ~IF CTPTR ~ PREOEFo. ELSE ~..EXTERNAL FCT~~~
BEGIN FOR IT := 1 TO RP LiO ~"'.USERDEF. FCT.~~

BEGIN '3XIXJ(b,IT> ; GEN30(51B,6,5,LC+TCT> ;
TC T : :: T C T + 1 ; 1FT C T > T~ AX T HE N T M AX : = T C T ;

E~u ;
IF CTPTR ~ EXTPTR THE~ ~ SET BIT TO INFORM MONITCR +
WITH PAR~LIST 00 fXTFLAGS := EXTFLAGSv(CTPTR~.SEGSIZE]
LFP := RP ; Le6 := f3G'JPL ; LPTR := CTPTR~.PROCTYPE
IF L3b t 3 THEN GEN3C(61B,6,6,LB6) ; RP := L ;

PASSPARAMS ;

IF lB6 t 3 rHE~ GEN30CblJ,6,6,-LB6) ;

B6npl :::LBo;
FOP IT := LRP DOWNTO 1 00
BEGIN Tcr := TCT - i ! GEN3J(518,IT,~,LC+TCT) END
IF lRP = 5 THE~ ERROR(3J) ELSE
BEGIN RP := LRP + 1 ;

IF LA6 = 3 THO! IT := ~ ELSE IT := LBo + 2 ;

GEN3_(Sl~,RP,o,IT)
END ;
WITH GATTR UO
BEGIN TVPTR := LPTR ; <IND := LVAL ; CTERM := 0 END

no
DID :

V AF ;. ,

FIELr : VARIABLE;
EN~ ~CASE CTPTR~.<LASS OF. ;

H!O ~IF "10 = 1.a.EL~E
TF NO = c::THEN
~Er,IN WITH GATrR DC

jEGIN IF AB::dIVAL> ~ TWOTU17 THEN
BEGIN LOCST (IVAL> : KINO := LVAL

~CONSTA~T+

CTERM := J END ELSE

10,
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LIST OF CONTROL~ ACTIV~~ ANn/OR IN~CTIVE CARDS IN PASCSYM

BEGIN KI~O 1= SVAL ; VAL := IVAL END;
CAS~ CL lJF

1: T)PTR := INTPTP
2: TYP1~ := PEALPTR
}: TYPTR := ALFtlPTR
4: TYPTR := CHA~PTR
END :

ENu ;

IJSYM80L
[Nu ~IF NO = 2~ ELSE
IF NO = 3D THEN ~NIL+
blGIN ~ITH GATT~ DC

8:GI~ TYPT~ := NILPTR ; KINU := SV4L ; VAL := NILVAL END
INSVMBOL

t. I;:J EL St.

IF NO = 5 THEN ~ ., +
EEGI~ INSYMBOL ; ~ACTOR

WIT~ GATTR 00
IF TYPTR t NIL THEN
IF T'PT~ = BOOLPTR THE~
BEGIN IF KINO = LCOND THEN

BEGIN IF JMP ~ 1 THEN JMP := 1 - JMP ELSE JMP := 5 - JMP
ENu ELSE
BEGIN TRANSFER(GATTR,RP) ; GEN15(43B,J,Q,59) ;

GEiH5(17n,RP,J,RP) ; KIND := LVAL ; CTERM := 0
ENu

END ELSE E~ROR(50)
END ~lF NO = 5+ E~SE
IF NO = 9 THEN ~ ( +
8EGIN INSY~8CL ; EXPRESSION

IF riG t lC THE~! ,.) +
BEGIN E~~O~(48) ; GATTR.TYPTR := NIL END ELSE INSYMBCL

Ou ELSE
IF NO == 11 THEN ,. ( +
BEGIN INSYMBOL ;

IF NO = 12 THEi; r+]+
WITH GATTR 00
BEGIN TyrTR := LAMPTR ; KI~~ := SVAL

VAL := ... ; INSYMBOL
END ELSE
BEGIN WITH LATTR DO

B~GIN TYPTR := NIL; KINU := SVAL END; LPSVAL 1= C
ELP1C"JT :
hHILE NO = 15 LO r+,~

BEGIN INSYMBOL ; ELEMENT EN1
IF LDSVAL t ... T~E~
IF LPSVAL ~ TWOTOi7 THEN
BEGIN LOC~r(L?~VAL) ;

IF LATTR.KINO= LVAL THFN
8~GIN ~P := pP - 1 ; GCN15(12B,RP,RP,RP+l) E~D ELSE
L 1\ rr R. I( If\! ~ : = LV AL ; LA T T R. C T E R M : = IJ

ENO EL<:;::

10,
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LIST CF CUNTROL, ACTIV~, A~D/O? INACTIVE CARDS IN PASCSY~

IF LATTR.KIND = SVAL THEN L~TTR.VAl := LPSVAL ELSE
BE~I~ GEN3~(71E,O,O,LPSVAL) ; GEN15(12R,RP,RP,O) END
IF LATTR.T~PTR t ~IL THEN
IF LATTR.TYPTR~.FOR~ = NJ~£RIC THEN LATTR.TYPTR := P~UMPTR
ELSe LArrR.TYPTR ~= LATTR.TYPTR9.PWSET ;
IF NO t 12 THEN ~J~
BESIN ER~OQ(37) ; LATTR.TYPTR := NIL END ELSE IN~YMBGL
GATTR := LATTR

END ;
ENu ~IF NO = 11~ ELSE
BEGIN ERRO~(42) : GATTR.TtPTR := NIL END

~~O ~FASTr~~ ;

P~OCEJUR~ H RM
~AR LATTR : tTTR ; AT : AOORE~~ ; BT1,9T2,8T3,8T4 : 800LEAN

LEXP1, LEXP2, LMOPCL : SHRTINT ; LOPT : OPTPWR ;

PROCEDURE CH~C~DIV<FRP : RG3) ;
~UON=T USE WITH FRP = 7~
BfGIN IF GATTR.KINC = SVAL THeN
BEGIN IF GATTR.VAL = 0 THEN ERROP(lJ2)
END EL::>E

IF OI~CHECK lHEN
8FGIt' GEN3d7LJ,7,C,IC) ; GEN3(.(C30,O,FRP,OIVERR) END

ENU ~uIVCHECK~
'tGIH FACTOR ;

IF NO = 0 THEN ~MULOP~
DEGIN LOPT := NOGPT;

IF (GArlP.KI~D = SVAL)~(CL ~ 1) THEN
MULOPT(G~TTR.JAL,LEXP1,LEXP2,lOPT)
IF LOPT = NOOPT T~EN
BEGIN TRAN~FER(GATTR,RP) ;

WITH LATTR 0')
BCSIN TyoTR := GATTR.TYPT~ ; KINO := LVAL : CTERM := 0 END;

END fLSE LAfTP := GATTR ;

~[PCAT L~OPCL := CL ; INSYMB~L ; FACTOR
IF (LATTR.T'(i~TRt NIL)I\(GAfTR.TYPTR t NIL> THEN
BEGIN CASE L~OPCL OF

~ · ~ 1: BEGI~ 8Tl := LATTR.TYPTR~.FCRM = NUMERIC:
8T2 := GATTP.TYPTR9.FORM = NUMERIC
9T3 := LATTR.TYPTR = REAL?TR
~T4 := GATT~.TYPTR = REALPTR
IF LOPT t ~QOPT THE~
BEGI~ TRANSFE~(GATT~,RP) ;

IF BTlt THEN
8EGIN TRANSFER(LATTR,RP) ; PACKANONORM(RP)

LATT~~TYFTR := R£ALPTR
LOPT ;= NOOPT ; 8T3 := rRUE ;

ENfl ;
WITH LHTR LJO

8EGIN KI~n := LVAL ; CTERM := 0 END;
ENe ELSE

REGIN IF (GATTR.KINO = SVAL)~~BT3 THEN

~. ")

UUV...J ,.J
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LIST OF CO~1ROL, ACTIVE, AND/OR INACTIVE CARD~ IN PASCSY~

MULQPT(GATTR.VAL,LEXP1,LEXPZ,LOPT) ;
IF LOFT = NOOPT THEN TRA~SFER(GATTR,PP)

ENL ;
IF LOPT = ~onPT THEN RfGIN RP1 := PP ; RP := RP - 1 END :
IF BTjA8T4 THEN MULTCOOE:(RPU ELSE
IF ST1ABT2 THEN
3EGI~ IF LOPT = NOOPT THEN

BEGI~ GE~15(42B,RP,RP,RP1) ; GEN15(13B,O,Q,Q)
GEN1S(36B,RP,RP,j)

E~;0 ELSE
BEGIN IF L£xPl t 0 THEN GE~15(ZOB,RP,Q,LEXP1) ;

IF LOPT t PUREP T'~EN
BEGIN ~~Nl~tla3,u,RP,O) ; GEN15(ZOB,PP,a,LEXPZ) ;

IF LGPT = PUSP THfN GEN15(36B,RP,RP,L)
ELSE GEN1S(37B,RP,RP,O)

ENC
[NO ;
LATT~.TYPTR := INTPTP ;

E.NU ELSE
IF (8111\ BT 4) v (B T ? ABT3) THPI
BEGIN IF BT1 THEN PACKANDNORMtRP) LLSE PACKANDNORM(RP1)

MULT~OOE(~Pl) ; LATTR.TYPTR := REALPTR
END ELSE ERROR(~U)

END ;
~ / + 2: 9EGIN TRAN~FER(GATTR,~O)

IF GATTR.TYPT~t.FORM = NUMERIC THEN
BEGIN FASKAND'~rR"'{RP) ; SA fTR. TYPTR := ~EALPTR END
Pp : = ~P - 1 ;
IF LATTR.TYPTRt.FORM = NUMFRIC THEN
BEGIN PACKANDNCR~(PP) ; LATTR.TVPTR := REALPTR END
IF (GATTR.TYPTR = REALPTP)I\(LATTR.TYPTR = REALPTR) THEN
BEGIN GHECKJIV(RP+l) :

IF ROUNDING THEN GEN1S(45B,RP,RP,RP+l)
ELSE GEN1S(44B,RP,RP,RP+l)

~NU ELSE ERROP(SC) ;
ENU ;

~ A + 3: 8E.GIN TPANSFER(GATTR,RP) ; RP := RP - 1 ;
IF (LAfTR.TYPTR = GATTR.TYPTR)I\«LATTR.TYPTRt.FORM =
POWEP)v(LATTP.TYPTR = BOOLPTR» THEN GEN1S(118,RP,RP,RP+l)
ELSrEi;: R0 R (I) ,n

END ;
~~IV. 4: BEGIN IF GATTR.KINU = SVAL THEN

MULOPT(GATTR.VAL,LEXP1,LEXP2,LOPT) ;

IF (LATTR.TYPTR~.FORM = ~uMERIC)A{GATTR.TYPTR~.FORM =
NUMERIC) THEN
BEGIN IF LOPT = PURFF THlN

BEGI~ IF LEXP1 t a THEN GlN15(ZlB,RP,O,LEXP1)
IF LATTR.TYPTR~.MI~ < u THEN
BEGIN GEN15(138,u,J,v) ; GEN15C36B,RP,RP,J) E~D

ENu ELSE
BEGH. TP.ANSFE:RtGATTR,~P) ; CHECKDIV(RP} ;

PACKANONOP~(RP) ; RP := RP - 1 ;

iC.
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LIST ~F CONT~OL, ACTIVE, AND/OR INACTIVE CARDS IN PASCSY~
:~-, ~1
Uu0u0....

P~OCEOURE ~IMPLEEXP
\'l\R L~TTP : ATTR ; LA:JOPCL : SW~fIt>iT ; LFG,BT1,BT2 : BOOLEAN
BEGIN LFG := FALSE ;

IF NO = 7 THCt>J r+AOL'OP,a..

2[GIN IF CL = 2 THEN L~G ;= TPUE ELSE IF CL = 3 THEN ERROR(51)
INSYMBOL

U.) :
1ERM ;
IF LFGv(NO = 7) THE"J

BlGIN WITH LATTR 00
BEGI"J TYPTR := GATTR.rYPT~ ; <INO := LVAL ; CTERM := ° ;

IF TYPTR t NIL TH~~
BEGIN TRANSFER(GATT~,RP)

IF LFG THEN
BEGIN GE~15(138,u,O,O)

IF (TYPTR,?,.FORM = NUMERIC)v(TYPTR = REALPTP) THEN
GEN15(37~,PP,L,RP} ELSE eRROR(S])

END

P A~
PAc
PA~
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PAC

PA.

P 1\'

PAc

PA
PAC
PA:
PA'
PA
PA
PA
PA
PA
PA
PA

GEN1S(?7B,RP,O,RP) ;
G~N1~(44L,RP,RP,RP+l) ; GEN15(?oB,RP,7,R?) ;

GEN15(22B,RP,7,RP) ; GEN15(138,a,O,J) ;

GEN15(3CB,R?,RP,j) ;

E.~ju ;

LATTR.TYfTR := INT?TR
END ELSE E~ROR(5u)

00 ~
r+M~n. 5: BE.GIN IF GATTR.KIND = SVAL THEN

MULOPT(GATTk.VAL,LcXP1,LEXP2,LOPT}
IF (LATTR.TYPTR~.FOR~ = ~UM[RIC)A(GATT~.TYPTR~.FORM =

NUMERIC) THEN
BEGIN IF LOPT = PUPEP THEN

BEGIN GEN1~(lGB,J,PP,1) : GEN15(21B,O,J,LEXP1) ;
G~N15(20P,G,O,LEXP1) ; GEN15(37B,RP,RP,O) ;

END ELSE
BEGIN TRANSFER(GATTR,RP)

CH~CKDIV(RP) ; GE~15(27B,o,O,RP) ~ GEN15(24B,6,a,0)
RPl := RP ; RP 1= RP - 1 ;
GEN1?(27B,u,G,RP) ; GEN15(44B,6,C,o) ;
GEN15(26B,6,7,6) ; GEN15(22B,6,7,6) ;

GEN15(42S,o,RP1,0) ; GEN15(37B,RP,RP,6)
ENu ;

LATTR.TYPTR I~ INTPTR
END ELSE ERRCR(SO)

EN")
EN~ r+CASE LMOPCL OF+

[ ~~ 0 ;

LOPT := NOOPT
UhTIL NO t ;:' ; r+~ULCP+
GATTI< := LATTR

e~~J r+IF NO = 0+
U.'} r+T E R M~ ;
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LIST OF CONr~OL, A~TIVE, A~D/OR INACTIV~ CA~U~ IN PASCSY~

END
HID :
WHILE NC = 7 UO
3EGI'~ LAfJOPCL := CL : n!SYf100L ; TERM;

IF (LATTR.TYPTR 1- tIIUI\«(,ATTR.TYPTR t NIL> THEN

BEGI~ 3T1 := LATTR.TYPT~~.FOPM = NUMERIC ·

~T2 := GATTR.T(FT~..FORH = NLMERIC ;

IF 8T1I\BT21\(GATT~.KINO = $VAL) THEN
BEGIN ~ITH LATTR DO
BEGIN TVDTR := INTPTR

CA::>E LAOCPCL OF
1: CTE~M := CTERM + GATTR.VAL
2: CTERM := CTERM - GATTR.VAL
3: ER~OR(5u)
(NO

END
(NlJ ELSE
;~EGIN TRANSFtR (GATTP,RP) ; RP1 : = RP : RP := RP - 1 ;

IF BT11\8T2 THEN
BEGIN LATTQ.T~~TR := INTPTR

CASE LADOPCL OF
1: G[N15136B,~P,RP,RP1) ,
2: G~~15(378,RP,RP,RP1)
:': "ERPOR(5..;)
E"'n

END ELSE
BEGIN IF BT1 THEN

BEGI~ PACKANDNORM(RP) ; LATTR.TVPTR := REALPTR
END ELSE
IF BTZ n'E~~
8EGII~ PACKAt.CNORtHRD1>; GATTR.TYPTR := REALPTR
E.NO ;

IF ILAfTR.TYPTR = PEALPlR),. (GATTR.TYPTR = REALPTR) THEN
BEGIN IF LADOPCL ~ 2 THEN

BEGIN IF ROUN~ING THE~ GFN15(33B+LADOPCL,RP,RP,RP1)
ELSE GEN15(27B+LADOPCL,RP,RP,RP1) ;

GEN15IZ4B,RP,u,RP)
END ELSE ERqOR(5~)

t.Nn tLSF.:
IF LATTR.TYPTR = r,ATTR.TYPTR THEN
BEGINIF (LATTR.TYPTR= eOOLPTR)A(LADOPCL:: 3) THEN

GEN15(12U,RP,RP,RP1> ELSE
IF LATT~.TYPTR~.FOR~ = POWER THEN
CASE LADOPCL OF
1: GEN15(138,~P,RP,RP1) ; ~NON-STANDARD PASCAL~
2: GEN15(153,RP,PP,RP1)
3: G(~15(12~,RP,PP,RP1)
END ELSF lRROR(5G>

END tLS[ ERROR(S0)
FN[;

ENJ
E~D
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LI~T OF CONTPOL, ACTIVE, AND/OR INACTIvE CARDS IN PASCSYM

E~ D ~~, HI LEN 0 = 7 +
GATTP := LATT~

END ~IF LFGv(NO = 7)~
END ~SIMPLEEXP~ ;

PROCEDURE EXPRESSION
vt~ LATTP : ATTR ; LRELCPCL, LCST · SHRTINf

LOF,BT1,BT2 ~ 800lFAN ; AT : ADDRESS;
UEGIN SIMPLEEXP ;

IF iO = 8 THEN ~RELOP~
BEGIN LOF := TRUE ;

WITH GATTR 00
IF (KINO = SJAL)~«CL = 7)v(VAL ~ J)~(TtPTR 1 BOOLPTR)~
'(CL IN £1,3]» THE"
BEGIN LOF := F~LSE ; LCST := VAL [W ELSE
BEGIN IF TYPTR t NIL THEN

IF TYPTR~.FuR~ IN [AqpAYS,qECOROSJ THEN
BEGIN IF ACCESS = ORCT THEN

B~GIN RP := RP t 1 ; IF RP = ° THEN EPROR(33) END;
OPLvT := UPLMT - 1 ; LJA~ALR(GATTR,RP)

ENU ELSE TRANSFER(GATTR,RP)
END ;
WITH LATTR 00
REGIN TYPTR := GATTR.TVPT~ ; ~IND := LCCNO END;
LRELO~CL := CL ; IN~Y~BOl ; SI~PLEEXP ;

IF (LATTR.TYPTR t NIL)~(G~TTR.TyprR t NIL) THEN
BEGIN ~ITH GATTR OJ

IF (~INO = SVAL)~(VAL = :)~(TyprR t 800LPTR)~
'(LPELOPCL IN £2,4]) ~ LOF THEN LOF := FALSE ELSE
BEGIN IF TYPTRt.FGR~ IN [RECGROS,ARRAYSl THEN

BEGIN OPLMT t= OPLMT - 1 ; LOAOAOR(GATTR,o)
IF ACCESS = ORCT THEN RP t= RP + 1 ;

E~G ELSE TRANSFER(GATTP,RP)
END ;
IF LOF TriH.
BE-GIN RPl := RP : RP := RP - 1 ENJ ;
IF LRELOPCl = 7 T~EN ~IN.
BEGIN IF (GATTP.T'PTRt.~OR~ = pa~ER}~(GATTR.TYPTR~.ELSET =

LATTP.TYPT~)v(GATTR.TYPTR = PNUMPTR)~(LATTR.TYPTRt.FORM =
~l;i1ERIC) THEI\
BEGIN IF LOF THEN

BEGIN GEN15(o38,7,RP,O) ; GEN15(238,RP,7,RP1)
GEN15(2GB,RP,~,59) ;

ENG ELSE GEN15(2uB,RP,~,59-LCST) ;
hITH LATTR 00
8EGIN J~p := 2 ; ARITH := TRUE END;

ENu EL~~ E~ROR(5u)
ENn ~IF LRFLOPCL = 7+ ELSE
BEGIN IF (LATT~.TYPTR= BOOLPTR)~1GATTR.TYPTR = BOOLPTR)THEN

BEGIN CASE LRELOPCL OF
1: 8EGI~ GE~15(15a,RP,RP1,RP): LATTR.J~P := J END
2: BEGIN GEN15(158,RP,RP,RP1) ; LJ!TTR.JMP := 1 END;

1 J.
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LIST OF CONTk:OL, ACTIVe, AN:.J/OR INACTIvE CARD~ H: PASCSYM
- - - f"'I

u-.;J.jJ1;

LATT~.JMP
LATT~.JMP
LATTR.JI1P
LA TTR. JMP

;= 1 END ;
:= !) END
:= :J END
:= 1 END

~: 3EGIN GE~15C15B,RP,RP1,RP}
4: gEGIN GEN15C158,RP,RP,PP1)
5: BEGIN GEN15C13B,RP,RP,RP1)
b: 8EGIN GEN15C13B,RP,RP,RP1)

Et-.O ..CASE ;

LATTR.ARITH ;= FALSE
END ~TF'" ~LSE
'~EGIN '3T1 := L':'TT,~.TYPTR1'.FOPM = NUMERIC

~T2 := GATTR.TVPTR1'.FODM = NUiERIC ;
IF 9T1AfGAfTR.TvPTR = PEQLPTR) THE~
3EGIN IF LOF THEN PACKANONORMCRP)

LAfTR.fY~TR := REALPTR
ENU ;
I~ 8T2A(LATfR.TYPTR = PEALPTR) THEN
BEGI~ IF LaF THEN PACKANONORM(RP1)

GATrR.TYPT~ := REAL~TR
E.ND ;
IF 8T1A8T2v(LATfR.TYPTR = GATTR.TYPTR)A(LATTR.TYPTR1'.FORM
~ POINTER)v(LATrR.TV?T~1'.FCRM = POINTER)A{CATTR.TYPTR =
~ILPTR)v(~ATTR.rYPTR1'.FOR~ = PCINTER)A(LATTR.TYPTR =
~ILPT~) THEN
BEGIN IF LATTR.TYPTR = R~ALPTR THEN IT := 31B ELSE IT :=

CASE Lt(ELOPCL OF
1; '3EGIN IF LOF THEt. GEN15CIT,RP,RP,~P1> ; LATTR.Jf'4P := 2

END ;
21 BfGIt-. IF LOF THEN GEN15(IT,RP,RP1,RP)

END ;
3: BEGIN IF LOF THEN SEN15(IT,RP,RP,RP1)

ENT) ;
4: BEGIN IF LOF THEN GEN15(IT,RP,RP1,RP)

ENO ;
5: BEGIN IF L OF

378

LATTR.JMP := 3

LATTR.JMP := 3

LATTR.JMP 1= 2

THEN GEN15(37B,C,RP,RP1)
ELSE BXIX~(~,RP) ~

LArr~.JMP := G
END ;

S: BEGIN IF LO~ THEN GEN15(37B,G,RP,RP1)
ELSE JXIXJ(O,RP) ;

LAITR.JMP := 1
END ;
ENLJ ~CASE'" ;
LATT~.ARITH := TRUE

ENU ~IF gT1ABT2v(...~ ELSE
IF (LATT~.TYPTR1'.FORM = POhER)A(GATTR.TYPTR1'.FORM=
POWE~) Jl-iEt\
BEGI~ IF (LATTR.TYPTR = GATTR.TYPTR)v(LATTR.TVPTR = LAMPTR)

v(GATTR.TfPTR = LAMPTR) THE~
BEGI~ CASE LRELOPCL OF

1, 4: ER~OR(88) ;

2; 8EGI~ IF LOF THCN GE~15(15B,G,RP,RP1) ELSE ERROR(89)
l ATTR.J i1P ; = 1

3: 8ESIN IF LOF THEN GEN15(15B,O,RP1,RP) ELSE ERROR(89)
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LIST CF CJNTQOL, ACTIVe, ~NJ/OP.INACTIvE CARDS IN PASCSY~

'"'1-- -,..

U...hJU..JJ

L'\TTR.J"'1P := 1
ENu ;

GEGIN IF LOF THE~ G(N15C13B,~,RP,PP1)
ELSE BXIXJ{~,R?) ;

:= LRELCPCL - 5LATT~.JMP
ENO ;

ENO ~C~~E. ;

LATT~.ARI1~ := TRUE
EN) ELSE ERRORCSC)

END ~I~ CLATTR ELSE
IF (LATTR.TYPT~ = GATTR.TYPTR)A«LATTR.TfPT~~.FORM =
RECOP1S)V(LATTR.TYPTR..FOR~ = ARRAY~» T~E~
BEGIN IF LRELOPCL ~ 4 THEN E~ROR(94) ELSE
8EGIN IF RP ~ 4 TYEN ERROp(33) ;

GEN3u(61B,7,u,GATTR.TYPTR..SIZ£) ; NJOP ; AT := IC
GEN15(53B,RP1,6,7) ; G~N15(53B,RP1+1,RP,7) ;

GEN15(37b,O,RP1+1,RP1) ~ GLN3u(03B,1,G,IC+2)
GE~3C(blB,7,7,-l) ; GEN3~(a5B,7,O,AT) ; NOOP

~ITH LATTR 00
BEGIN ~INr := LCONG ~ A~ITH := TRUE;

JMP ~= LRELOPCL - 5
tNC ;

END
END ELSE E~~OR(5u)

ENu ~IF t uOSLPTR~.
ENU ~IF LRELOPCL ~ 6.

E~D ~IF TYDTRS t NIL. ;
L~TTR.TYDTR := 800LPTR !
GATr~ ;= LATTR

END ~I~ NO = 8.
~NO ~EYPR[~SION. ;

~ .
PRoceuURE PASSPARA~S;

~PERFO~~S CODE GENt~ATION FOR PASSING PARAMETeRS TO CALLED
PROCEDURE AND JU~PING TO ITS ENTpY.

\AR LPL,LPC,LDSP,IT2 : SY~TINT ; LPA,AT : ADDRESS; LPK,BT : BOOLEAN;
LFP : erp ;

~EGIN WITH CTPTR~ JO
BEGIN LPA := P~OCA~OR ; LPL ;= PROCLEVEL ;

LFP := FORMALS; LPK := PROCKI~C = ACTUAL
E~lu ;
L(lSP := 3 ; LPG := a ;
IF NO = 3 THEN ~(.
BEGIN pEPE.AT

3EGIN IF LFP = NIL THEN
BEGIN IF LPK THEN

F3EGIN E~ROiJ(72) ; SKI?(4g) ; GOTG 1 END ~
8T := FALSt.

ENJ t:LSE
8T := LFP~.KLASS = PPOC
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LI:T OF CO~TROL, ACTIV~, AND/O~ I~ACTIVE CARDS IN PASCSY~
- --.-, - r"."
UJJJ...J-O

INSY'180L :

IF BT T~EN ~PROC/FCT TO ~E PASSED6
BEr,IN IF NO t 1 THc~ ~ID. ERROR(11) ELSE

3EGIt--. SEARCH ;
IF CTPTR = NIL THEN
f3EGIi-.. EPROR (31) ; CTpTo &= UNDECPTR ENO ;
IF CTPTR~.KLASS t PROC THE~ ERROO(6Q) ELSE
BEGIN ~ITH CTPTR. 00

REGI~ PT := LFP..PROCTYPE ;

IF PPOCTYPE t CTPTR THEN ~PARAM. IS FCT6
BEGIN IF (PT = LFP)v(PROCTYPE t PT)A«PROCTYPE..FORM

t ~U~ERIC)v(PT~.FO~M t NUMERIC» THEN ERPOR(&O)
END ELSE r+PARAM. IS PRCC6
IF PT t L~o THEN ERROR(&O) ;

IF CTPT~ ~ PRErEF~ THEN
BEGIf~ ERROQ(83) ; S~IP(49) ; GOTO 1 END ELSE
IF CTPTR ~ EX1PTR THEN r+ SET BIT TO HIFOR~ MOt-HTOP .
~ITH PARMLIST 00 EXTFLAGS := EXTFLAGSv[CTPTR..SEGSIZE]
IF PROCTYPt t NIL THEN
IF PROC~IND = ACTJAL THEN
B'::GIN PT := FOR"1ALS ; IT1 := 0 : IT2 := () ;

WHILE PT t ~IL JO
BEGI~ IF (PT..KLASS = ~ARS)A(PT..VKIND = FOR~AL)

THEN AOPEND(IT1,1,1) ELSE APPENO(IT1,1,O) ;
112 ;= IT2 + 1 ; PT := PT..NXTEL

END :
APPfNu{IT1,17-IT2,~) ; IF If? > 17 THEN ERROR(lC3)
GEN3J(71~,&,a,PROCADDR) ;
IF ITl t j THEN
eEGI~ GE~30(71B,J,C,IT1) ; GlN1S(20B,O,O,43)

GO J. S (12 B , 6 , 0 , IJ) ;

ENL ;

IF PROCl[VEL t u THE~
BEGIN IF PROCLEVEL = LEVEL THEN GEN1S(76B,l,S,u)

ELSE LOAD6ASE(l,PROCLEVEL) ;
Gtt--1S(ZOB,1,O,18) ~ GEN1S(1~B,6,6,1) ;

END
END ELSE
BEGIN IF P~OCLEVEL = LEVEL THEN

GEN3J(SlB,1,S,PROCADQR) ELSE
3EGI~ LOAD1ASE(l,PROCLEVEL) ; GEN3J(520,1,1,PROCADUR)
~ND ;
GEN1S(1LB,6,1,U)

END ;

END r+WITH GTPTR..
END ~IF CTPTR~.KLASS = PPOC.
INSYMBOL

E"J'1~NO = 1.
END ELSE ~[XPRESSION TO BE PASSED.
BEGH.
B60PL := lCSP ; EXPRESSION
IF GATTR.TY~TR i ~IL THEN

10.
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BEGIN IF LPK THEN PA~
BEGI ~ I F ( LF P 't' ." U' S S = '<0~ S T> v ( LFP 't' .VKIN 0 = ACT UAUT HEN PAc

BEGIN IF GATTR.KINO = VARBL THEN PA:
BEGP~ TPANSFER(GATTP,RP) ; G£N15C10B,6,RP,Q) END PA~
ELSE TRAt\SFt.R(GATTR,5) ; PA:
IF LFP't'.KLASS = KONST THEN PT := LFP't'.CO~TYPE P~

E.LSt: PT := LFP't'.VTYP~ ; PA<
IF tGATfR.TYPTR't'.F3Rt'" = NUMERIC),,(PT = REALPTR) THEN PA~
BEGIN PACKAN1t-JORM(6) ; GATTR.TYPTR t= ~EALPTR EN(J ; PA'

END EL Sf PAc
BEGI~ IF GATTR.KINO = VARBL THEN LOADADR(GATTR,6) PA'

EL~E ERROR(86} ; PAc
PT := LFP".\iTYPE PA'

END ; PA~
IF Pl t NIL ThEN PA:
IF GATTR.TyPTR t PT THEN PAc
IF (GATTR.TYPTR't'.FORM t ~UMERIC)v(PT't'.FORM t NUMERIC) THEN PA
IF (GATT?TYPTR t NILPTR)v(PT't'.FORM t POINTER) THEN PAc
IF (GATTR.TYPTR t lAMPTP)v(PT't'.FORM t POWER) THEN PA
ERROR(6G) ; PA

ENO rtIF LPK. ELSE PA'
BEGIN IF GATTR.KIND t VAP3L THEN TRANSFER(GATTR,6) ELSE PA

BE~IN LOAOAuR(GATTD,U ; PAc
IF LPL = LEvEL THEN GEf'..30(51B,2,5,LPA) ELSE PA'
BEGIN LOAD8A<;t:(2,LPLI ; Gt:i~3(j(52B,2,2,LPA) END; PA
IF LPC t 0 THEN GEN15(ZOB,2,G,LPC) ; PA'
IF CP = 1 THEN AT := IC ELSE AT := IC + 1 ; PA
GEN3CL)~t3,3,2,Af) ; GE"'15(538,1,1,O) ; NOOP ; PA
GE"J15(10B,t,1,Q) PA'

END PA'
EN) ; PA:

~ND rtIF GATTR.TYPTR t NIL~ ; PA
END rt(XP.t. ; PA'
GEN31)(518,'),b,L1SP) ; PA'
lOSP t= I..DSP + 1 ; LPC t= L~C + 1 ; RP := 0 ; PA
IF LP~ THE~ LFP := LFP't'.NXTEL PA

END PAc
UNTIL'~O t 15 ; ,.,+ PA
IF NO t 10 THEN ,.)+ f:jE(;IN ERROR(48) ; SKIP(49) END ELSE INSYMBOL PA'

n.D ,. I F NO = 9,a, ; P A'
IF lFP 1. NIL THEN EPRCR(72) ; PA'
IF LPK THEN PA'
BEGIN IF LPL t 0 Tf-iO' PA

BEGIN IF LPL = LEVEL THf~ GEN15(763,6,5,O) ELSE PA
BEGIN LOA'J3ASF(1,lPL> ; GEt\15(10B,fj,1,C)END PA'

E~0 ; PA
GtN30(71B,7,f,IC+l) ; GEN30(¥4B,~,J,LPA) ; PA'

[~O ELSE PA
e~GIN IF LPL = lEVEL THEN GEN30(518,l,5,LPA} ELSE PA

BEGIN lOAD8A<;E(1,lPU ; GEN3:(C)28,1,1,LPA) E~'r) ; PA
G[N15(63g,7,1,~) ; GEN15(2GB,1,O,42) ; PA

GEN15(739,6,1,C) ; GEN3tt71B,7,0,IC+1) ; PA'
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LIST OF CONTrOL, ACTIVE, AND/OR INACTI~[ CARDS I~ PASCSYM

GEN3J(~20,7,~,w) ;
END ;
NOOP ~

1: B6DPL:=:3
E~u ~PA~SDARAMS~

P~OCEOURE ASSIGN
VAR LATTR : ATTR ; AT : AuUPESS;
8£GIN VARIABLE; LATfR := GATTR ;

IF ~o t 2u T~EN ~:=~
BlGI~ IF GATTR.TYPTR t NIL THEN [RRO~(52) ; SKIP(20)

IF rw t 2G THEN
BEGIN IF GATTP.TYPTP = NIL THEN ERROR(52) ; GOTO 1 END

Et-..O ;
INSYMBOL ; EXPPES~ION ;

IF GATTP.TYPTR = NIL THEN SYIP(~9) ELSE
IF LATTP.TYPTR t NIL THEN
BEGIN ~ITH GATTP CO

IF TYPTR~.FORM ~ A~RAYS THEN
8EGI~ DPLMT := uPLMT - 1 ; LOALAL..R(GATTR,2) ; ~P := 2 END ELSE
IF (KINO = LVAUA(CTERM t Ij) THlN
wITH LATTR.T1PTRf DC
IF (FORM = NUt'1ERIC)A{ABS(MIN) < T~OT017)"{ABS{MAX) < THOT01?> THEN
G[N3a{72B,b,QP,CTER~) ELSE TRANSFE~(GATTR,6) ELSE
IF KI~u = VAPBL THE~
8EGI~ TRANSFER(GATTR,~P) ; GEN15(luB,6.RP,Q) END ELSE
TRANSFER(GATTR,6) ;

IF GATTR.KIND t SV~L T~EN PP 1= RP - 1 ;

IF (LATTR.TYPTR = REALPTP)A(GATTR.TYPTRf.FORM = NU~ERIC) THEN
PACKANONOR'1(6) ELSE:.
IF LATTR.TYPTR ~ GATTR.TYPTR THEN
IF (LATTQ.TYPTR~.FO~~ t NU~fRIC)v(GATTR.TYPTR~.FO~M t NUM~RIC)
THEN
IF (LATTR.rVPfRf.FORM t POINTEr)v(GATT~.TYPTR t NILPTR) THEN
IF (LATTQ.TyprRf.~ORM t POWER)v{GATTR.TYPTR t LAMPTR) THEN
ERRO~(53) ;
WITH LATTR.TYPTRf 00
IF FORM 5 POWEQ THE~
BEGIN IF (FOR~ = NUME~IC)A(LATTR.TYPTR t INTPTR) THEN

BEGIN WITH GATTR DO
IF KIND = ~VAL THEN
BEGIN IF (MIN > VAL)v(MAX < VAL) THEN ERROR(101) ;

ENfJ ELSE
IF ASSCHECK THEN CHECKBNO~(6,MIN,MAX,ASSERR)

ENfJ ELSE

IF (FORM = SYM80LIC)A{LATTR.TYPTR t REALPTR)
A(LATTR.TYPT~ t ALFAPTR)"{GATTR.KIN~ t SVAL)AASSCHECK THEN
C~EC~BNOS(6,u.FCUNST~.JALUES,ASSERR)
TRANSFEP(L~TTR,6)

t.NIJELSE
IF ~OPi~ ~ CLASc;S THEN ERPO'H5~) ELSE
BEGIN LATTR.DPL~T := LATTR.DPLMT - 1 ; LOADADR{LATTR,1)
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LIST OF CC~TROL, ACTIVE, AND/OR INACTIve CARDS IN PASCSV~
-n

U ..h.n..h) ..)

GE~3:{61B,7,v,~IZt) ; NODP ; AT := IC
GEN15(53B,3,2,7) ; GEN15(lJB,6,3,O) ;

~fN3~(613,7,7,-1) ; GEN3G(058,O,7,AT)
END

END ~IF LATTR.TY~TR = NIL~ ;

l:E~D ~ASSIG~. ;

.

,

GE N15 (53 B, 6,1,7)

PROCEuljRE I/A~II\8

BEGIN IF NO t 1 THEN
BEGIt: EPRO~(49) ; GATTR.TVPTR :=- NIL Et\DELSE
BEGIN .3EARCH ;

IF CTPTR = NIL THEN
BEGIN ERROR(3t) ; CTPTR := u~O[CPTR E~D ;
IF CTPTR~.KLAS~ ~ DROG THEN
8EGI~ ERROR(32) ; INSfMBOL ; GATTR.TYPTR := NIL END
ELSE VARIABLE

ENO
END ~IJARIAB. ;

PROCEUURE TITLE;
CO~ST TXT = 1128
VAR I, LCA, LCP : SHRTI~T ; AWORu : AlFA

A : ARRAY [1..ALfALENG]OF CHAR;
BEGIN WHILE CH = = = OC ~EXrCH ;

IF CH t ==== THEN
!3EGIt, INSY'1BOL ; ERf<OR(44) ; SKIP(49) ; GOTO lJ END
GE~3~(71B,7,:,u) ! LCA ;= CA ; LCP := CP
GEN30(718,1,~,lC+l) ; GEN3~(J4B,C,G,TXT)
NOOP ; CODt[CA] := bUF : I ;= C : NEXTCH
WHILE (CH t ====)~'EOlFLAG 00
BE GIN I := I + 1 ; A[I] : = CH

IF I = ALFALENG THEN
BEGIN PACK(A,l,AWORO) ; I := 0 ;

CA := CA + 1 ; IC ;= IC + 1
IF CA > CODMAX THEN
8 E G I I~ r R R 0 R ( 9 u» ; C A : = 1 END

COuEICA] :~ INT(A~ORO)
E~D ;

NEXTCH
END ;
IF EOLFLAG THEN
BEGHi ERROR(44) ; INSY'1BOL ; ~KIP(49) : GOTO 10 END
FOP I := I + 1 Te AlFAlENG ao ArI) ;= EOL ;

PACK(A,l,AWORO) ; 8UF ;= INT(AWORD) ;
CA := CA + 1 ; IC := IC + 1 ; INS(IC,LCP,LCA)
IF CA > COOH~X THEN
BEGli~ ERROR(gGl ; CA := 1 END
NEXTCH ; INSY~~OL
IF NU t 10 TrlEN
8CGIN FRPOR(4Q) ; SKIP(4'3) ENO ELSE INSYMBOL

1 C : E "W ~ TI Tl:.. :
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lI~r OF CONTROL, ACaIVE, ANJ/OR INACTIVE CARDS IN PASCSYH

PROCEDUREGETPUT{lPS~: 5HRTINT) ;

CONST EOR = 1078, GET8 = 113B, PUTB = 1028, REST = 1068
BEGI~

IF NO t 9 TrlEN ~ SY t ( +
BEGIN E~ROR(19) ; SKIP(49)
INSYMBOL ~ VARIAB
WIT; GATTR DO
IF TYPT~ t NI~ THE~
BEGIN

IF TYPT~~.FORh = FILES THEN
BEGIN

DPL~T := GPL1T + 1 ;
IF ACCE~S = ORCT THEN
BfGIN IF BREG IN [O,LEVELJ THEN

BEGI~ IF BREG t J THEN BREG := 5
GfN3l(618,7,BREG,DPLMT)

ENu ELSE
BEGIN LOAOSASE(5,BREG) ; GEN3Q(62B,7,S,DPLMT)

ENJ ELSE GEN3u(6~8,7,RP,UPLrT)
CASt LPSW OF

~EOR~ 1: JUMPTO(~O~) ;
~GET. 2: IF TYPT~~.FELTYPE ; CHARPTR THEN

ELSE
~~UT. 3: IF TYPTR~.FELTYPE = CHARPTR THEN

ELSE

GOTO 10 Et-ID ;

END

,",UMPTO(GETC)
JIJMPTO(GETB}
JUMPTO(PlJTC)
JUMPTO (PUTB) ;

1...:

~PST+ 4i JUMPTO(RE~T)
END ;

LND ELSE
IF (TYPTR~.FOR~ = POINTER)A(LPSW=~) THEN
BEGIN

TRA'~SFER(GATTR,PP) ~ CEN15(1GB,6,RP,G) ;
RP := RP - 1 ; AOORESSVAR(TYPTR~.UOMAIN,GATTR) ;
TRAdSFER (GA TT R, E,)

ENO ELSE LRROR(44) ;

ENL ;
IF NO t 10 THEN ~ Sy t ) +
BEGIN ERROR(48) ; SKIP(49) ; ENO ELSE INSYMBOL

END ~ GfTPliT ~

PROCEDURE AllC ~
VAR BT1 : BOOLEAN; lATTR : ATTR

BEGI"J
IF NO t 9 THEN ~ SY t ( +
BESIN t:RROR(79) ; SKIP(49) ; GOTO 10 END;
INSYMBOL; VARIAB; PT:= NIL;
WITH GATTR uO
IF TYPTR t NIL THEN
.41TH TYPTR~ DO
IF FORM t POINTER THEN ERROR(44) ELSE
qEGIN

ADORESSVAR(OOMAIN,LATrR) ; TRA~SFER(LATTR,PP) ;

IT1 := DOMAIN~.VTyoE~.SIZE ; PT := ELTY?E ;
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LIST OF CONTROL, ACTIVE, AND/OR INACTIVE CARDS IN PASCSYM ,.. ,
1Uvu.........

PROCEDURE PCK ;
VAp LPT : :TP ; lLO, LHI SHRTINT

PAC
PAC
PAc
PA'
PA.
PAc
PA'
PA'
PA'
PA'
PA:
PA
PAC

PA:
PA'

PA'

PA_
PA.

PA
PA.

PA'

PA'

PA'
PA'

PA
PA'
PA'
PA
PA
PA
PA:
PA'
PA
PA'
PA
PA
PA'

PAc
PA:

PAc
PAc
PAc

PA'
PA
PAc
PAC
PA'
PA
PA'
PAl
PA'
PAc

END ;

IF PT
BEGIN
IF NO
BEGIt-.

PT := PT~.RECVAP;
~EPEAT

IF Df = NIL THEN
BEGIN ERRORL,6); SKIP(49); GOTO lC EtjO;

INSfMBOL;
IF NO = 1 TI~EN
BI::Glt-.JSEARCH;

IF CTPT~ = NIL TH~N
BEGIN ERROR(311; SKIP(49); GOTO 10 END;
IF CTPrR~.KLASS t KONST THEI~
BEGIN ERROR(63); SKIP(49); GOTO 10 END;
WITY PT~ 1)0
IF (CASETYPE1'.FOR'1 = SYMBOLIC) "

(CTPTR1'.CONTVPE t CASETYPE) y

(CASETYPE1'.FORM = NUMERIC) "
(CIPT~1'.caNTYPE t INTPTR) THEN

BEGIt-.:ERPOR(73); SKIP(49); GOTO 10 END;
IVAL 1= CTPTR1'.VALUES;

END ELSE
IF (NO :I2) v (CL It'i(2,3]) THEN
8EGIN ERROP(53); SKIP(49); GOTO 1Q END ELSE
WITH PT1' 00
IF (Cl = 1) " (CASETTFE1'.FOpM t NUMERIC)

v (CL = 4) " (CASETVPE t.CHARPTR) THEN
BEGIN ERROR(73); SKIP(49); GOTO 1C END;
CTPTR := PT1'.VAPIANTS; 8Tl:= FALSE;
WHILE (CTPTR t NIl) " -'BTl 00
WITH CTPTR1' DO

IF CASEvAL = IVAL THEN BTl := TRUE
ELSE CTPTR := NXTEL;

IF CTPTK = NIL THEN
BEGIN IT := PT1'.CASESIZE; PT:= NIL END ELSE
BEGIt-.JIT := GTPTR1'.CASESIZE; PT:= CTPTR1'.VARIANTS END;
INSYMBOL;

UNTIL NO t. 15;
END ELSE IT := PT1'.SIZE;
GfN30(72B,6.RP,IT) ; r,EN15(~4B,6,RP,O)
GEN3C(7u8,a,RP,If1) ; GEN15(378,0,0,5) ;
GEN15(108,6~RP,0) ; GEN30(03B,2,O,IC + (CP+l) oIV 2) ;

GEN15(54B,6,RP,O) ; GEN30(715,6,O,NIlVAL) ;

NOOD ; RP := RP - 1 ; T~ANSFER(GAfTR,6) ;

IF NO t.lu THEN .. SY t. ) ...

BEGIN E~RGR(48) ; SKIP(!+q) END ELSE P6YM8CL ;

END .. ALLC,(. ;

= NIL r~EN
SKIP(49) ;
= 15 THEN

GOTO ill

.. SY = ,

END;
...

1 .' ·v .
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LIST OF CONTROL, ACTIVE, AND/OR INACTIVE CARDS IN PASCSYM

1C:

BEGIN
IF NO t 9 THE~ ~ Sy t ( +
BEGIN ERROR(79) ; SKIP(49) ; GOTO 10 END;
INSYMBOL ; VARIA6
WITH GATTR 00
IF TYPTR ~ NIL THEN
BEGIN

WITH TYPTR-t DO
IF (FORM t ARRAYS)vtAELTYPE t CHARPTR) THEN ERROR(44) ELSE
BEGIN LPT I::; INXTYPE ; 1PLMT := DPLMT + (ALFALENG-1) - LO ;

LLO := LO ; LHI a= HI - CALFALENG - 1) ;
END ;
LOADAORCGATTR,1> ; RP := 1

END ELSE LPT z= INTPTR;
IF NO t 15 THEN
BEGIN ERROR(81J) ; SKIP(49) ; COTO 10 END;
INSYMBOL ; EXPRES~ION
WITH GATTRJC
IF TYPTR t NIL THEN
BEGIN

IF tTYPTR~.FORM t NUMERIC)vCLPT~.FORM t NUMERIC) THEN
BEGIN IF TYPTR t LPT THEN ERROR(44) END ELSE
BEGIN

TRANSFERtGATTR,?) ; RP := 2 ;
IF INXCHECK THEN CHECKB~CSC2,LLO,LHI,INXERR) ;

GEN15(368,C,1,2) ;

GEN30(61B,7,O,-ALFALENG) ; GEN15(138,6,Q,a)

NOOP ; I r : = IC ;
GEN30(618,7,7,1) ; GEN15t538,1,Q,7)
GEN15(2JB,6,O,6) ; GE~15(128,~,1,6)
GEN3u(C58,7.0,IT) ; RP := °

END ;

END ;
IF NO t 15 THEN
BEGIN ERRORtBO> ; SKIP(49) ; GOTO 1f')END;
INSYMBOL ; \lARIAB ;

IF GATTR.TYPTR t NIL THEN
IF GATTR.TYPTR~ ALFAPTR THEN ERROR(44)

ELSE TRANSFERCGATTR,6) ;

IF NO t lC THEN ~ Sy t ) +
BEGIN E~ROR(48) ;SKIP(49) ; END ELSE INSYHBOL ;

END ~ PCK +

PROCEDURE UNPCK
VAR LPT : CTP ; LLO, LHI : SHPTINT ;

BEGIN
IF NO t 9 THEN ~ Sy t C +
BEGIN ERROR(79) ; SKIPt'.9) ; Goro10 END;
INSVMBOL ; iXPRESSION ;

IF GATTR.TYPTR t NIL THEN
IF GATT~.T~PTP t ALFAPTR THEN ERROR(44)

ELSE TRANSFERCGATTR,l)

1(,.
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LIST OF CONTROL, ACTIVE, AND/O~ INACTIVE CARDS IN PASCSY~

10:

IF NO t 15 THEN
BEGIN E~~O~(8u) ; SKIP(49) ; GOTa 10 END;
INSYM80L ; VARIAB ;
WITH GJlTTR UO
IF TYPTR t NIL THEN
BEGIN

",ITH TYPTRl' uO
IF (FORM t ARRAYS)v(AELTYPE t CHARPTR) THEN ERRORPt4) ELSE
BEGIN LPT := INXTYPE ; JPLMT := DPL~T + (AlF~LENG-1) - LO ;
lLC := LO ; LHI 1= HI - (ALFALENG - 1> ;

END ;

LOADADR(GATTR,2) ; RP := 2 ;

END ELSE LPT := INTPTR;
IF NO t 15 THEN
BEGIN ERRCR(80) ; SKIP(!t9) ; GOTO 10 £0'-40
INSYMBOL ; EXPRESSION
WITH GATTR 00
IF TYPTR t ~Il THEN
BEGIN

IF (TYPTRl'.FOR~ t NUMERIC)v(LPTl'.FORM t N~MERIC) THEN
BEGIN IF T~PTR t LPT THEN ERROR(44) END ELSE
BEGIN

TRANSFER(GAfTR,3) ; RP := 3 ;
IF INXCHECK THEN CHECKBNDS(3,LLO,LHI,INXERR) ;
GEN15(36B,2,2,3) ;
GEN30(61B,7,J,-ALFALENG) ; GEN1~(43B,J,C,54)

NOOP ; IT := IC :
GEN30(blB,7,7,1) ; GEN15(2J8,t,L,6)
GEN15(15B,£,1,C) ; GEN1S(538,6,2,7)
GEN~O(uSB,7,O,IT)

END
END ;

IF NO 1- lC THEN r+ SY t ) ...

BEGIN ERROR(48) ;SKIP(!t9) ; ENO ELSE INSYMBOL
END r+ UNPCK ...

PROCEDURE INSAPP(LPSW : SHRTINT)
VAR LVAL~E : SHRTINT ; LCF : BOOLEAN ;
BEGIN

IF NO t 9 THE~ r+ ~Y t ( ...

BEGIN ERROR(79) ; SKIP(49) ; GOTO 10 END;
INSYMBOl ;
IF LPSW = 8 THEN EXPRES~ION ELSE VARIAB ;
IF r,ATT~.TVPTR t NIL THEN

IF GATTR.TyPTRt.FORM t NUMERIC THEN ERROR(44)
ELSE TRANSFER(GATTR,l} ;

IF NO t 15 THEN
BEGIN ERROR(81,,) ; SKIP(4g)
INSYMBOL ; EXPRE~SION
LOF := FALSE;
rJ IT H GA T T R GO

IF TYPTR 1- ~IL ThEN

GOTO 1.; END ;

1 U.
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IF TYPTR~.FORM t NUMERIC T~EN ERPOR(44) ELSE
IF KIN~ = SVAL THEN
BEGIN LOF ::: TRUE ; LVALUE := VAL ; RP := 2 END
EL~E T~ANSFER(GATTP,2) ;

IF NO t 15 THEN
BEGIN ERROR(8U) ; SKIP(49) ; GOTO lu END;
I N~ YMBOL ;

IF LP5W = 8 THEN vARIAB ELse EXPRESSION ;
IF GATTR.TYPTR t NIL THEN

IF GATTR.TYPTR~.FORM t NUMERIC THEN ERROR(44)
ELSE TRANSFERCGATTR,3) ;

IF LOF THEN
BEGIN IF LVALUE t 0 THEN G~N15(20B,1,O,LVALUE) END ELSE
BtGIN GEN~5(63B,7,2,J) ; GEN1~(22B,1,7,1) E~D ;

GEN15(12B,6,1,3) ;

IF LPSw = 8 TrlEN GEN15(548,6,3,J) ELSE GEN15(548,6,1,G)
IF NO t lC THEN r+ SY t ) .&.

BEGIN ERQOR(48) ; SKIP(49) ; END ELSE INSYMBOL ;
1:; END r+ INSAPP +

PROCEDURE REAOIR;
CONST RD = 11GB ;

BEGIN IF NO t '3 THEN.. ( 4-

B£GIN ERROR(79); SKIP(49); GOTO 10 END;
PEPEAT

IN5YM80L; VARIAB;
IF GATTR.TYPTR t NIL THEN

IF GATTR.TYPTR = CHARPTR THEN
BEGIN r+ INLINE C0DE ~

IF GATTR.ACCESS t ORCT THE~
BEGIN G~~15'10B,6,1,O) ; IT := LC + TCT ;

II="TCT = TMAX THEN TMAX := TMAX + 1 ;
GEN3C(51B,6,5,IT) ;

ENfJ ;

GEN3Q(61B,7,C,INPT+ll; JU~PTO'GETC)
GEN3~(518,1,O,INPT); GEN15(53B,1,1,O);
:;PU5C1LB,6,1,:» ;
IF GATTR.ACCES5 t DRCT THEN GEN30(51B,1,5,IT);
fRANSFER(GATTR.6);

END ELSE
BEGIN LOADAORCGATTR,11 ;

IF GATTR.TYPTR~.FORM :: NUMERIC THEN
GEN15(668,7,O,O) ELSE

IF CATT~.TYPTP = R[AL~TR THEN
GEN3w(61B,7,O,1) ELSE ERROR(44) ;

JUMP TO (RU) ;

EW); RP;= J;
U I'~T IL Net 15 r+ , .&. ;

IF w) t 1::THEN r+ } .&.

BEGIN ERROR(48); 5KIP(49) END ELSE INSYMBOL
1~: ENu r+R£AUIR+ ;

1l1.
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uuuJ..J

10:

PROCEuURE W~I~EI~ ;

CO~ST W~TI=114B,WRTE=115B,WPTF=116B,WRTA=117e,WRTC=12Gq,WRT8=1218,
WRTO=111B;

VAP LPTR : CTP ; LX2 : BOOLEAN ;

PROCEDURE S~TX2ANOJMP{FDEFVAL : INTEGER; FADR : ADDRESS) ;
BEGIN IF LX2 THEN GEN3Q(71B,2,O,FCEFVAL)

JUMPTO(FADQ)
E"JD ;

PROCEuURE LOAGEXP
BEGIN INSYMBOL ; EXPRESSION

IF GAT1~.TYPTR t NIL T~EN
IF GATTR.T'PTR~.FORM t NUMERIC THEN ERPOR(62)

TRANSFEP(GATTP,RP)
EN;:' ;

BEGIN IF NO t 9 THE~ ~(~
BEGIN ERROR(7g) ; SKIP(4g) ; GOTO 10 END;

REPEAT I~~VMBOL ; EXPRESSIO~ ; TRANSFER(GATTR,RP)
LPTR := GATTR.TYPTP ;

IF NO = 19 THEN ~~+
BEGIN LOAOtXP ; LX2 := FALSE;
ENU ELSE L~2 := TRUE ; ~X2 "JOT YET 5ET+
IF LPT, t NIL THEN
IF (NO=1)A(AVAL==OCT=)A(LPTR~.FORM~POWER) THEN ~O-FORMAT+
BEGIN SETX2ANuJMP(cO,WRTO) ; INSfM80L E~O ELSE
IF LDTrH.FORM = NUNERIC THE"J 'SETX2ANDJ~'P(1u,"RTI) ELSE
IF LPT~ = REALPTR THEN
BEGIN IF NO = 19 THEN ~:+

BEGHI LOAOE:.XP ;

SETX2ANUJMP(2~,WRTF)
ENO ELSE SETX2ANOJMP(~~,WRTE)

EN!) ELSE
IF LPTP = ALFAPTP THEN S[TX2ANOJMP(lO,~RTA) ELSE
IF LPT~ = BOOLPTR TH~N SETX2ANOJMP(10,WRTB) ELSE
IF LPTP = CHARPTR THEN
BEGIN IF LX2 THEN ~CALL purc ONLY~

BEGI~ BXIXJ(6,1) ;
GEN30(SlB,1,G,OUTPT) ; GEN15{538,6,1,O);
GE~3w(51B,7,G,OUTPT+l) ; JUHPTO(PUTC)

EN~ ELSE J~MPrn(WRTC)
END ELSE fRROR(44); RP:= 0

UNTIL NO t 15 ; ~,+
IF NO t 1u THE~ ~)+
BEGIN ERROR(48) ; SI(IP(49)ENO ELSE INSYMBOL ;

END ~WRITEIR. ;

PROCEOUR: IFST'T
~AR LC~1, LCA2, LCP1, LCP2: SHRTINT
3EGIN

I~5YM30L ; FXF~ESSIO~ ;
IF r,ATTR.TtPTR t ~IL THEN GE~JP(a)

LC~1 := CA ; LCP1 := CP ;
IF NO t 24 THEN ~ SY t THEN ~
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20:
3"' .u .

BEGIN
IF GATTR.TYPTR t NIL THEN ERROR(56) ; SKIPt24) ;
IF NO t 24 THEN
BEGIN

IF GATTR.TYPTR = NIL THEN ERPORCS6)
IF E~RCL[NO] = ENUSY THEN GOTO 30 ; GOTO 20

END
END ;

INSYMAOL
STATEMENT
IF NO t 25 THEN ~ SV t ELSE ~

BEGIN NOOP; INSCIC,LCP1,LCA1) E~O ELSE
BEGIN

GEN3~Ca43,O,O,U) ;
LCA2 := CA ; LCP2 := CP
NOOP ;
INSUC,LCP1,LCAU;
INSYMBOL ; STATEMENT
POfJP; INS (lC,LCP2,LCA2);

Ej~u
END ~ IFSTAT ~

P~CCEOURE CASEST~T ;
TfPE PTR = ~LCSLABS
VAP LCSLABS : CLASS OF PAC~ED RECORD NEXT , PTR ;

CSLAB : SHRTINT ;
AuuR : ADDRESS ;

END ;
LCA, LCP, LCA1, LCP1, LCA2, LCP2, LMIN, LMAX I SHRTINT

LPTP, PT1, PT2 : PT~ ; LCTP : CTP ; LERR : BOOLEAN

3G

PROCEDURE ACASE ;
VAR LCA,LCP : SHRTINT ; LEPRFG : BOOLEAN; PT1,PT2,PT3
BEGIN LERRFG := TRUE ; NOOP ;

REPEAT IF NO IN (15,27] THFN ~, OF~ INSYMBOL ;
IF NO = 1 THEN ~IL~
BEGIN SEARCH ;

IF CTPTR = NIL THEN
BEGIN ERROR(3U ; CTPTR := U~UECPTR END
WITH CTPTR1' 80
BEGIN IF KLASS t KONST THEN

BEGIN IF LER~FG THlN ER~OR (61) ; GOTO 1 END
IF CO~TVPE t NIL THEN
BEGIN IF CCNKIN8 = FOR~AL THEN

BEGIN ERROR(61) ; GOTO 1 END ;
IF LCTP = NIL THEN LCTP := CONTVPE ELSE
IF LeT P t CCNTYPET HEI~ EP~0 R (73 ) ;
IT := VALUES ;

END
END

ENu ~IF NO = 1~ ELSE

-- --

UPDATE V1.2

PTR

- ---
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. ~

UUv,-,,~ I

IF NO = 2 THEN ~CGNST+
BEGIN CASE CL CF

11 PT := INTPTR ;
2: PT := REALPTR
31 PT := ALFAPTR ;
4: PT 1= CHARPTR ;
ENL. ;

IF LCTP = NIL THEN LCTP 1= PT ELSE
IF LCTP t PT THEN ERROR(73) ;
IT := IVAL ;

ENU ~IF NO = 2+ ELSE
BEGIN IF LFRPFG THEN EPROR(61) ; GCTO 1 END;
IF IT ~ TWOT017 THEN ERROP(luO) ;
LERRFG := FALSE; PT1 t= LPTR ; PT2 := NIL;
IF ERR THfN
WHILE PT1 t NIL DC
BEGIN IF PT1~.CSLAB ~ IT THEN
BEGIN IF PT1~.CSLAB = IT THEN ERROR(]?> ; GOTO 3 END
PT2 1= PT1 ; PT1 1= PT1~.NEXT

END ;
LMAX := IT ;

3: ALLOC(PT3);
IF PT3 t NIL THEN
BEGIN ~ITH PT3~ DC
BEGIN NEXT 1= PTt ; CSLA8 := IT ; ADDR := IC END;
IF PT2 = NIL THEN
BEGIN LPTR 1= P13 ; LMIN t= IT E~O ELSE PTZ..NEXT := PT!

ENO ELSE E~ROR(71) ;
INSYMBOL ;

UNTIL NO t 15 ; ~,+
IF NO f 19 THEN ~:+ EPROR(64) EL~E INSYMBOL ;

1: STATEMENT; GEN3C(G4B,u,O,O) ; LCA 1= CA ; LCP := CP
IF NO = 16 THEN ~;+
BEGIN INSYMBOL ; IF NO t 22 THEN ACASE END ELSE
IF ERRCL[NOJ = eEG~Y THEN
BEGIN ERROR(58) ; GCTO 1 END ELSE
IF NO t 22 THEN ERROR(68) ;
INS{IC+LMAX-LMIN+1,LCP,LCA)

£:.ND r+ACASE.+ ;

I3EGIf\!r+CASESTAT+

U'iIN := 3 ; LMAX := (j ; LPTR t= NIL ; LER~ := ERR; ERR := FALSE
INSYMBOL ; EXPRESSION

LCTP := GATTR.TVPTR ;

IF LCTP t NIL THE~
BEGIN IF LCTP~.FOR~ = NUMERIC THEN LCTP := INTPTR ELSE

IF (LCTP~.FORM > SYM90LIC)v(LCTP ~ REALPTR)v(LCTP = ALFAPTR) THEN
BEGIN ERROR(62) ; LCTP t= NI:'" ENO ;
TRANSFER(GATTR,RP) ;

END ;
IF INXCHECK THEN
BEGIN ~EN3G(715,7,u,IC) ; G[N3~(]13,2,J,u)
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LCAl ~= CA ; LCPl := CP ; GEN15t378,O,1,2) ;
GEN3u(71B,2,J,y) ; L~~2 := CA ; LCP2 := CP
GEN15(37B,2,2,1) ; GEN15t12B,2,2,O)
GEN30(G3B,3,2,I~XERR)

E~.D ;

GEN15{63B,7,1,l) ; GEN30tG28,7,J,O) ; LCA := CA ; LCP := CP
IF NO t 27 THEN ~OF+
BEGIN IF LCTP t NIL THEN EP~ORt65} ; SKIP(27) ;

IF "10t 27 THEN
IF LCTP = NIL THEN ERROR(65)

E~iU ;

ACASE ; INStIC-LMIN,LCP,LCA) ; PT1 := LPTR ;
IF INXCHECK THEN
BEGIN INStLMIN,LCP1,LCA1) ; I~S(lMAX,LCP2,LCA2) ; END;
IT := LMIN ; IT1 := IC + L~AX - L~IN + 1 ; ~OOP
IF -'ERR THEN
WHILE PT1 t NIL DO
BEGIN WHILE PT1~.CSLAb t IT DO

BEGIN IF INXGHECK THEN
BEGI~ GEN3j(718,7,a,IC} ; GE~30(O~B,0,G,INXERR) END ELSE
BEGIN GEN30{J48,a,J,IT1}; NCOP ENL ;

IT := IT + 1
ENu ;

G[N30(G48,a,1,PT1~.ADOR) ; NOOP
PT1 := PT1~.NEXT ; IT := IT + 1

END ;

IF NO = 22 THEN ~ENO+ INSYMBOL ;
ERR := ERR v LERR

'HJ ~CASESTAT'" ;

PROCEDURE REPEATSTAT ;
VAR ~JPAuO~: ADORES~
BEGIN

NOOP : LJPADDR := IC
REPEAT
8ECIN

INSYMBOL
2u: STATE~ENr ;

IF ERRCl[NC] = BEGSY THEN BEGIN ERROR(58) ; GOTO 2C END
IF NO = 25 THtN ~ELSE'"
BEGIN £RROR(54) ; INSYMBOL ; GOTO 20 END

E~D
UNTIL NO t 16; ~ SY t ; ...

IF NO t 29 THEN ~ SY ~ UNTIL + ERRORt67} ELSE
BEGIN

INSYMBOL ; EXPRE5SIDN :
IF GATTR.TYPTR t NIL TrlENG~NJP(LJPADDR) ELSE SKIP(49)

END
END ~ REPEATSfAT...

PROCEDURE WHILESTAT ;
VAR LJPAU0P ; AOCRE~S: LGA.lCp SHRTINT;

-- -- -- -

:~JJ~3
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lI~T 01="~Of"TPOL, ACTIV:::, A'IOfOR INACTIVF CA~OS IN PASCSYH
--- ~~
l.JJv...;~j

2".....

Bc:GIN
NOOP ; LJPAtJDR := IC ;
INSYMBOL ; EXPRESSION ;
IF GATTR.TYPTQ t NIL THEN GtNJP(G)
LCA := CA ; LCP := CF ;
I~ NO t 31 THEN ~ SY t 80 +
BEGIN

IF GATTR.TYPTR t NIL fHEN ERROR(S9) ; SKIP(31)
IF NO t 31 THEN
BEGIN

IF GATTR.TYPTR = ~Il THEN ERROR(S9}
IF FRRCL[NOJ = 8EGSY THEN GOTO 20 ; GOTO 1~

ENU
ENu ;
INSYMBOL
STATEMENT ;
GF~30(O~8,~,u,LJPAnDR) ;
NOOP; INS(IC,LCP,LCA);

END ~ WHIlESTAT +
1C:

PROCEDURE FORSTAT ;
VAR LATTR : ATTR ; LCLASS, LCA, LCP : SHRTINT

LJPAOOR : AJORE~~ ; LOF : IjOOLEAN ; LUPBND SHRTINT

PROCEDURE CHTYPE
BEGIN

WITH GATTR DC
IF TYPTR t NIL THEN
IF (TYPTR~.FOR~ > SYM80LIC)v(TYPTR = REALPTR)v
(TYPTR = ALFAPTR) THPJ
BEGIN ERROR(62) ; TYPTR := NIL END

ENL ;

PROCEDURE CHTYPE~ ;
BEGIN

WITH GATTR DC
IF (TYPTR t NIL)~(LATTR.TYPTR t NIL) THEN
IF«TYPTR..FGRM = SYMBOLIC)v(LATTR.TYPTR~.FORM = SYM90LIC»A
(TYPTR t LATTR.TYPTR) THEN
BEGIN ERROR(7~) ; TfPTR := NIL END

E~~ ;

BEGIN LCA := \; :
INS YMBOL ;
IF NO t 1 THEN
BEGIt\ E~ROR(4j) ; GATTR.TYPTR := NIL END ELc)E
BEGIN SEARCH ;

IF CTPTR = ~Il THEN

BEGIN fRROK(3U ; CTPTR := UNDECPTR END;
IF CTPTR~.~LAS~ ~ PROS THEN
~EGIN [~RCR(32) ; INS(M90~ END ELSE VARIABLE

END ;
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LIST OF CONTROL, ACTIVE, AND/OR INACTIVE CARDS IN PASCSY1

CHTVPE ;

IF GATTR.TYPTR t ~IL TH~N
WITH GATTR 00
IF ACCE5~ t DRCT THEN
BF.:GI~ERROr;J(69) ; TYPTR t= NIL END ELSE
IF "'(BREG IN ['J,L£V£L]} THEN ERROR(6g) ;

LATTR := GATTP ;
IF NO t 2J TH€N ~ SY t ~= ~
BEGIN

IF GATTR.TYPTR ~ NIL THEN ER~OR(52) ; SKIP(20);
IF NO f. 2J THE.~
BESI\)

IF GAfTR.T'PTR = NIL THEN ERROR(52)
IF [RRCl[NO] = BEGSY THEN GOTO 2J ; GOTO 10

END
END ;
INSYMBOL ; EXPRESSION
CHTYPE ; CHTYP~S ;

TRANSFER(GATTR,RF) ;
IF NO t 33 THEN ~ SY t TO/DOWNTO ~

BEGIN
IF GATTR.TYPTR t NIL TriO' ERROR(7u} ; SKIP(33)
IF NO 1. 13 TH[N
BEGIN

IF GAfT~.TyprR = NIL THEN ERROR(7L)
IF ER~CL[~C] = EEGSf THEN GOTO 20 ; GOTO 1~

ENL
Pia ;

LCLAS~ := CL ;
INSYMBOL ; EXPRESSION
CHTYPE ; CHTYPES ;
IF (GATTR.rYPT~ t NIL)~(L'TTR.TYPTR t ~IL) fHEN
BEGIN

TRANSFER(GATTR,RP) ;
IF GATTR.KINu = SVAL THEN
BEGIN LCF := TRUE ; LUF3NO := GATTR.YALFNO ELSE
BEGI~ GEN15(1~B,7,RP,O) ;

GEN<Q(51B,7,5,LC+TCT) ; TCT := TCT + 1 ;
IF TCT > TtrAX ThEN T'1AX := TCT ; LOF ;= FALSE

ENLJ ;
GE.N15(1'J8,£,1,u)
IF LCLASS = 1 THEN

ELSE
GEN6G(G33,3,1,O) ;

IF A~SCHECK THEN
WITH LATTQ.TYPTR~ no
IF FORM = NUMERIC THEN
BEGI~ TF LATTR.TYPTR t INTPTR THEN

CrlECK8NDS(b,MIN,~AX,ASSEqR)
END ELSE CHECK3~QS(6,il,FCON~T~.VALUES,ASSERR)
TRANSFER(LATTR,6)

ENn ;

N00P ; LJPADDR ;= IC
~STE~ +1~ GEN15(37B,1,2,6)
~STEP -1+ GEN15(37B,1,6,2) ;
LCA := CA ; LCP := CP ; RP := 0

~ -- -
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IF NO t 31 THEN ~ SY t DC ~
BEGI~

IF GATTR.rYPT~ t NIL THEN ERROR(59) ; SKIP(31)
IF ~o t. 3i THEN
BEGIN

IF GATTR.TYPTR = NIL THEN ERROR(59)
IF f~RCL[NC] = BEGSY THEN GOTO 23 ; GOTO 10

ENO
ENO ;
INSYMBOL
ST/\ TE'1ENT ;

IF LATTR.TYPT~ t NIL THE~
BEGIN TRA~SFER(LATTR,RP) ;

~ITH LATTo.TYPTR~ 00
IF (FOR~ = ~UMERIC)~«ABS(~I~) ~ TWOT017)v(ABS(MAX)~
TWOTOll) THEI\
BEGI~ GEN3~(71B,u,G~1) ;

GEN15C~5B+LCLASS,6,1,C); ~ +1 OR -1~
ENO ELSE GE~3~(728,6,1,1-2.LCLASS) ;
IF LOF THEN GEN30(71Q,2,J,LUPBNO) ELSE
3EGIN TCT := TCT - 1; GEN30(51B,2,5,LC+TCT>END;
G[N30(r4J.u,c,L'PADO~); ~COP ;

IN~(IC,LCP,LCA)~
EN':: ;

ENu ~ FOR~TAr ~

... .'-J .

1 ~.
, .

PROCEDURE GOrOSTAT ;
BEGIN INSYMBOL ;

IF (NO = l)~(AVAl = =[XIT=) TH:N
BEGIN INSY~aOL ;

IF (NO t 2)v(CL t 1> THEN
BEGIf'JERROR(r,U ; SKIP(4Y) ENO ELSE
BEGIN FOR IT t= CEXTABIX JOwNTO 1 DO

IF EXTA8[IT].EXVAL= IVALTHE~
8EGI~ITl := EXTA3[ITJ.JMPTABII ;

IF JMPTA8IIT1] t u THEN
BEGIN IF J~PTAB[IT1] t LEVEL THEN

BEGIN LUADBASE(1,J~PTAP[IT1]) ; GEN15(6JB,S,1,O)
END

Et\r:J ELSE
BEGIN GEN3C(51g,1,O,PARMlIST.ICQ) ;

GFN1S(538,~,1,J)
Et\f") ;
GEN3~(J4B,j,O,PARMLIST.LPJMPTAB+IT1)

END ;
[ORORC4Z)
INSYMBOL

END
E"ID ELSE

IF (NO t 21V(tL
BEGIN ERROP(61)
BEGPJ IF IVAL ~

, .
~ .

t 1) THE N
; SKIP (I.g) EN1 ELSE
TWCT')1? THE~

GOTO 1
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LIST OF CO~TROL, ACTIVE, A~O/OP IMACTI~: CARDS IN PA~CSYM

BEGIN E~~OR(lCG) ; GOTO 2L ENu ;
~ S~A~CH THPOUGH LABELTABLE OF CURRENT BLOCK ~

FOP IT := 1 TO CLABIX DC
WITH L~9TAB[IT] UO
BEGI~

IF LABVAL = IVAL T~E~ ~ LABEL ALREADY OCCUREO ~

IJEGI ~
~ IF JECL. OCC. GE~ERATE CODE ELSE CH~IN OCC. ~

IF FLD2 = a THEN GEN30C04B,O,O,FL03) ELSE
BEGIN

C~~3~C04B,u,L,~) ;
IF CH~Iv = J THEN
BEGIN ERROR(75) ; GOTO 20 ENO
~ITH UNOLAB(CH~IX] DO
8E GI N

ITl := SuCC ; SUCC := FLu3 ;
F L 03 ; = CHNI X ; PLACE : = CA ;
L F TSH 1= CP

Ef\;J ;
CHNIX 1= I T1

E !,'f) ;
Goro n

E1\':)
END ~

~ LABEL NOT YET MLT, ~~T~R IT INTO LABELTABLE ~
Gt~~J(O~B,O,~,O} ;
IF CLABIX = MAXLA8S THEN BEGIN ERROR(74) ; GOTa 20 END;
I F ~HNI X = 0 r HE~j BEG I N EI U~a~ ( 7 5) ; GOT0 2 0 ENa
CLA8IX := CLABIX + 1
WITH LA8TAB[CLABIX], U~DLAB[CHNIX] 00
BEGIN

IT1 := SUCS ; LA8IJAL := IVAL :

SuCC = u : FLD2 ,= CHNIX ;
FL03 := CHNIX ; PLACt. := CA ;
LFTSH ;= CP

EN'") ;
CHNIX := III ;
INSY1QOL

PJu ;
ENO + GOTOSTAT ~

P~OCEJU~E ~ITH~TAT ;
~AK LTPCT, LB7CT: ShDTINT
9EGIN

LTQCT := 0 ; Lg7CT := 0 !
RfPEAT

IN:V'1BOL ;
VARIA8 ;

WITH ~ATTR 00
IF TyPTQ t ~IL THEN
IF TYPT~~.FaRM t ~FCO~JS THE~ ERpnp(38) ELSE
BEGI/\!

10,

PA
PA
PA.
PA
PA
PA"
PA
PA
PAl
PAl
PA
PA
PAl
PA'
PA
PA
PA
PA
PAl
PAl
PA
PA
PA"
PA'
PA'
PA
PA"
PA
PA
PAl
PA"
PA
PA
PA
PAt
PAt
PA'
PAl
PA
PA
PAc
PA
PA'
PA'
PAl
PA'
PA:
PA
PA
PA'
PA'
PA



CLJP L 1A':ITn AUDIT, IfJE..NT CAK') TGTAL

LIST OF CONTROL, ACTIVE, ~NO/OR I~ACTIVE CARDS IN PASCSYM

TOP := TOo + 1 ; lTPCT := LTPCT + 1 ;
IF TOP > OISPLI~IT THE~ ERPOR(82) ELSE
WITH UISPLAY[TOD] DO
BEGI~

F~~ME := TYPTR~.FSTFLO
IF (ACC[SS = ORCT)A(BREG IN (O,LEVEL]) THEN
2EGIN OCCUR ;= CWITH;

COSPL := OPLMT; CLEV:= BREG;
£~u t~SE
BEr,I~

LOACADR(GATTP,S) ; IT := LC + TCT
GE~3u(51B,6,5,IT) ;
OCCUR := VWITH ; VDSPL := IT ;
TCT := ICT + 1 ; L87CT := LB7CT + 1
IF TOT > TM~X THEN TMAX := TCT ;

ENu
EN)

EN'J
U~TIL NO t 1S; ~ Sf t , ~
IF NO t 31 THt'j
BEGIN

IF GATTR.TYPTR t NIL THEN ERROR(59) : SKIP(31)

IF NO t ~t THEN
BEGIN

IF GATTR.TYPTR = NIL THE;. ERROR (59) ;
IF ERQCL[NO]= BEGSY THE~ GOTa 2J ; GOTa 10
END

ENU ;
INSYMBOL

2u: ST~TEMENT ;

L: TCP := TOP - LTPCT ; TCT := TCT - LB7CT
ENiJ ~ WITH~TAI ...

UPDATE \/1.2

~ ...

PROCEDURE COMPSTAf
BEGIN REPEAT BEGIN

INSfi'1BOL ;

1: STATEMENT ;

IF FRRCL[NOJ = BEGSY THEN
3EGI'\J ERPOR(58) ; GOTO 1 END
IF NO = 25 THEN ~ELSE'"
BEGIN ERROR(54) ; It\SYMBOL ; GOTO 1 ENO
E~lJ

UNTIL NO t 16 ~;... ;

IF NO t 22 THEN ~ENO'" E~ROR(68) ELSE INSYM30L ;

pm ~caMPSTAT'" ;

P<OCEOURE ~TATEMENT
VAR LP~W : SHRTINT;

~EGIN

1t,
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IF C~O = 2)I\CCL = 1) THEN ~LAI3EL"-
BEGIN NOOP ;

IF IVAL ~ TWOT01? THEN
BEGIN ERPORC1JJ) ; GOTO 1 E~C
FOR I; ;= 1 TO CLA8IX DO
WITH LACT~B[ITJ 00
IF LAtllAL = I/AL TYEN ~FOUND.
BEGI~ IF FL02 = u THF~ ~~ULTI)fF."- ERROR(??) ELSE ~FIXUP"-

BEGIN IT1 := FLD3 ;

PEPEAT WIT i LNLL~B[IT1] un
6EGIN I~~(IC,LFTS~,PLACE) ; ITl := SUCC END

UNTIL ITi = oJ
ITl ~= FL02 ; UNLLAB[IT1].~UCC := CHNIX ;
CHNIX := FL03 ; FL02 1= ~ ; FL03 := IC ;

ENL.. ;

GOTO 1
END ~IF, WITH, FCR"-
~NEW LABEL"-
IF CL~BIX = ~AXLA8S THEN ERPOR(74) ELSE
BEGliJ CLABIX := CLALIX + 1 ;

~ITi LA6TAY[CLft3IX] 00
BEGIN LABVAL := I~AL ; FL02 := u ; FL03 := IC EN]

ENG ;
1: INSYMBUL;

IF NO t 19 TH~~ ~16
BEG I N f:.Q PO R ( f-I \ ; S ~~ I P ( 4 S ) E N n l:L S ~ Ir.JS Y MB 0 L

Etu ~Ir (Nl=2)"(CL=t).
RP := C
CASE SPLITSTAT[NOJ OF
~PASS '" 1: ~E~DSf C~ IRRELSY"- ;
~IDE~H + 2: "EGI ~ SEAPCH ;

IF CTPTQ = NIL ThEN
'3EGI~ ERROR(J1> ; CTPTR:= UNDECPTREND
WITH CTPTk1' 00
IF KLASS ~ KONST THEN ERROP(55) ELSE
IF (KLASS = PROC)"
CCPROCTYPE = CTPT~)v(PROCTYPE = .JIU) THEN
~EGIN ~ PROCCALL .

IF PROCTfPE = CTPTR THEN
eEGIN INSY~8JL ; IF CTPTP ~ PREDEFP THEN

BEGIN LPS~ := CTPTR1'.SEGSIZE ;
CASE LPSIoIOF

u: TIT L~ ;

t,2,3,4: GETPUT(LPSW)
5: ~LLC ;

I): PCI<.. ;

?: U'.JPCK;
~,g: INS~PP(LPSW)

1(J: READI~ ;

11: HRIT:IR ;

H,J

n.J E,-SE PASSPARA~S

-, .-/
J..JJJJ't
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END ELSE SKI?(49) PAc
ENO ~P~OCCALL+ ELSE A~~IGN; PA'

E\JO ; PA
~REGIt\ + ~ COMP~TAT; PA'
~IF .. 4 IFSTAT; PAc
~CASt '" 5 CA::iESTAT; PAc
~~EP'==AT'" 6 REPEATSTAT; PAC
~ ~ ~ I LE + 7 ~,HI LEST AT; P A'
~FOR '" 8 FORSTAT; PAc
r+C 0 H' + q : GOT0 S r " T ; P A'
"~ITI1 '" 1~: iHTHSTAT; PAc
ENU ; PAc
IF ERRCL(NO] = IRREl~Y THEN PAc
P,EGIN ERROR(54) ; SKIP(49) EI\JO ; PA.
RF := ~ PA'

ENC ~STAT~"'ENT.. ; PAc
PA'

~ '" PA'
PA

PROCeDURE TYPED~CL(VAR TL&SHRTINr; Pl:CTP); PA
~AR I,L,lL,J,CV,El,E2,80ISPL : SHRTINT; PA

OPT: OPTPWR; OISPL: AOORE:)S; PACKFLAG,LERR: BOOLEAN; PA'
LASTFlO,PP,P,~XTF,I\JXTC,NXTA,RTYP : CTP; PA

PA
PROCEDURt:. SKIPT(FNO : SHRTINT) ; PA'
B(GIN PA

\tJ~ILE (TE~RGl(NO] = IRRElSf) " (FNO t NO) 80 INSYMBOl; PA
END "SKIPT.; PA

PA'
PROCEfJuRE TYPERR <I : SHRTINT); PA'
Sr::GIN TL :=:; Pi:= NIL; PA

ERROR(U; SKIPT(49); PA
Et-W r+TYP~RR+; PAC

PA'
P~OCI:.,JURl SUB?At,GE(\iARJAL1,IJAL2 : INTEGER; N1 : GTP; PAc

C') ',~S T P : C r PI; P A
~THE ~IRsr SY~BOL OF SUBRANGE HA~ 8EEN READ. PA

THE PROCEDURE RETURNS THE TWO BOUND-VAlues IN VAll,VAL2, PA'
AND RETUPN5 ~1 = POI~TER TO TYPE OF CONSTANTS. PA
ERDORS : TYPES QO NOT AGREE, TYPE IS NOT INTEGER,CHAK, PA:

OR SYMl30LIC, VALl> VAL2. PA~
P INOIC4TES BEGINNING OF SEARCH FOR FIRST SY~BOL IF IT IS PA'
AN 10. + PAC

VAR N2 : CTP; PA~
BEGIN INCCNST(VAL1,Nl,?); PA

IF (N1=NIU " (N1=REAlPTR) " (N1=ALFAPTR) TH'::N PA'
ERR := T~Uf:. ELSE PA

BEG I N I F NOt 1 'j r HE'" Ewp GR ( H,) E LS E INS YMB0 L ; P A
H.CONSJ(VAL2,t~2,NEXT); PAl
IF N1 t N2 THlN ERR ~= TRUE ELSE PA'
IF VAU > VAL2 THEN ER~OR (2?) ; PA'

ENI.;; PAc
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LIST OF CONTI(OL, ACTIVE, ANJ/OR H~AGTI\JE CARDS IN PASCSYM '"

u-.)~-.)jb

fND r+SUBRANGE+:

P~OC[DURE SU~TYPE(VAR I,J ~ SHRTINT; P : CTP);
r+EITHER A TYPE-Iu FOR A SJ3RANGc OR AN EXPLICIT SUBR~NGE

ARE PROCESSED.
I(ETURN~I = LOWAOUND, J = HIGH30UND,

P = POINTfR TO TYPE OF CONSTANTS ~
qEGIN

IF NO = 1 THE 1"

BEGIN SRCHQt:CfNF::XT) ;

IF CTPTR = ~IL THEN SEARCH;
IF CTPTR = NIL THEN ERROR(12) ELSE
BEGIN IF CTPTR~.KLASS = TYPES THEN

BEGIN IF CTPTR~.FORM > SYMBOLIC THEN ERROR(13) ELSE
CEGIf\

CASE LToTR~.FOP~ OF
~U~ERIC~ BEGIN I := CTPTP1'.MIN; J:= CTPTR~.MAX;

P := INTPTR;
END:

SYMBOLIC: BEGIN IF (CTPTP = REALPTR}v(CTOTR = ALFAPTR) THEN
EPRQR(6} ELS~
BEGIN I := ~ ; J := CTPTP~.FCONST1'.VALUES ;

P := CTPTR ;
E~tD

E~D;
END r+CASE+;
INSYMBOL;

ENtH
END r+TYPES+ ELSE
IF CTPTR1'.KLASS = KONST THEN

SUARANGl(I,J,P,CTPTR) ELSE ERROR(63) ;
~ tJiJ ;

ENU ,.Iu'" EL:.)E

IF NO IN {2,?] TH~N SUBRANGE(I,J,P,NIL) ELSE
CRPOR(!) :

ENu ,.SUBTYPE+;

PROCEOUR[ SCALuECL(f\ : CT~);
BEGIN SUBRANGE(I,J,PP,N);

IF ERR THEN
IF PP1'.FORM = SYMBOLIC THEN
BEGIN E1{ROk:(2~); Pi:= ~HL FN') ELSE
BEbI~ ALLOC(P,TYPES,NU~ERIC);

WITH P~ UC
BEGI'1 I':Ar1E:= BLANK; ~~XTEL:= NIL; KLASS := TYPES;

SIZE := 1; FOR;~ t = NUMERIC;
MIN := I; MAX:= J;
IF A8S(l) > ABS(J) THE.N BITS := LOG2(ABS(I» ELSE

BITS := LOG2(ABS(J»
ENO;
TL := 1; Pi:= P;

o'e tLSE Pi := ~HL
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LIST [F CO~T~OL, ~GTIVE, ANO/OR INACTIVE CA~OS IN PASCSY~

END ,.SCALDECL"';

P~lCEDU~E FIEL1LIST(JAk MAXSIZE:SYRTINT; VARPTR,NXTF:CTP};
~AR MXL,L,LL,~INSIZE,CASEBITS,I : SHRTINT:

P,PP,PP1,PP2,NXTC,NXT,CPTR : erp;
TAr, FLAG : eoUL:::Aj-J;

p~aeEOURE REGERRCI ; SHRTINT);
qEGIN EPRCR(I); SKIPT(4g); END;

PROCEOUP~ ADJUST;
,. MOVE LAST FIELL TO RIGHT. IF IT

C~A~GF TO NONPACKED.
IF LAST FIELlJ IS fAGFIELU THEN
INCPC4~E ~ISPL, P~$ET 3DISPL ...

BEGIN IF ~TAGFL~G T~E~
WITH LA5TFLD'" 00
~tGIN IF 3ITDISPL

BIT,HI)TH !=
BITtJI:>PL :=

IS THE ONLY FIELD,

DO NOT MOVE.

= 0 THEN ,.ONLY ONE FIELD IN WORD+
J ELSE
~ORuLLNGTH - 8ITWIJTH;

ENfI;
JI~PL ;= UI~PL + 1, BDIS?L:= a;

eoJo ..AOJ,J<;T+;

BEGIN
TAGFLAG :=
RC:Pi:AT

IF NO =
I := u:

TPUf; NXT := NATF;

11:

IF NO t 1 THEN
BEGI N RECt. RRC11> ;

IF Ti:~RCL[NO]= BEG~Y THEN GOTO 11; GOTO 12;
END;
SRCHREC (NXT) ;
IF CTPTR 1- NIL THEN ERROR(5) ELSE
BEGIN ALLCCCF,FIElD>; I := I + 1;

WITH Pt DO
BEGIN NAME := AVAL; NXTEL:= NXT; KLASS:= FIELD;

FLlJTYPC != NIL;
E':1; NXT:= P;

Et\ju;
INSY>.1BOL;
IF NO = 15 THtN ,.,...

dEGI~ INSy~gaL; GOT0 1 END;
IF NO 1- 19 THE.N .."lOT :+ [PROi.;(10) ELSE INSYMBOL;
TYPEUECL(L,P} ;
IF P 1- NIL ThtN
I~ Pt. FORM > RECORDS THEN ERROR(3Q) ELSE
BEGIN IF PACKFLAG THEN

BEGIN IF I > 1 THEN ,.REVERSE POINTERS'"
BEGIN PP := N)(T;

FO~ I := I DOWNTC 1 10
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LIST CF CO~TPOL, ASTIVE, A~J/OR IN~CTIVE CARDS IN PASCSY~

i3E-GINPPl := PP1'.NXTEL;
PP1'.NXTEL := PP2; PP2:= PP;
pp := PP1;

END;
NXT1'.NXTEL := PP; NXT:= PP2;

[Nu ~REVE~SE+ ~LSE PP := NXT~.NXTEL;
PPl := NXT;
IF P1'.FORM ~ POWER THEN
BEGIN

CASE
LL
LL
LL
LL

LND;
REPEAT

IF BDISPL + LL > WORDLENGTH THEN AOJUST;
IF LL = WOROLENGTH THEN
BEGI,...PP11'.BIT,HDTH := ~;

PP11'.FL~AnOR := OISPL; DISPL:= DISPL + 1;
E!\tD ELSE
eEGIN PP11'.BITWIDTH:= LL;

PP11'.BITOISPL := BOISPL;
PP11'.FLoAuJR := uI3PL; BDISPL:= B3ISPL + LL;

END;
PP11'.FLOTYPE := P;
LASTFLD := PP1~ TAGFLAG ~= FALSE;
PPl := PP11'.~X1EL;

UNTIL PPl = PP;
[NO ~FORM ~ POINTER+ ELSE
8EGl~ IF S8ISPL t C THEN ADJUST;

TAGFLAG := FAL~E;
REPt.AT
PP11'.BITWIOTH := 0; PP11'.FLDTYPE:=P;

PP11'.FLD~DOP := DISPL;
DISPL := OISPL + L; LASTFLD:= PP1;
PPl := PP11'.NXTEL;

UNTIL PPi = PP;
ENu;

EN] ~PAC~FLAb+ ELSE
BEGIN LL := DISPL + I¥L; DISPL:= LL;

?P := NXT;
FO~ I := I DOWNTO 1 00
8EGH PP1'.FLLJTYPF := P; LL:= LL - L;

PP1'.FLOADOP := LL; PP1'.OITWIDTH:= a;
PP := PP1'.NXTEL;

END;
ENU;

END ~~ORM ~ RECORDS+;
IF NO = 16 fHEN INSYMBOL;

UNTIL (T~RRCL[NO] = ENDSY) " (NO t 2f);
IF 8uI~PL t ~ THEN AOJU~T;

NUMERIC:
SY~BOLIC:
POINTER:
POWER:

P1'.FORH OF
:= P1'.BITS;
:= P1'.BITSIZE;
:= 18 ;
:= P1'.PWBITS;
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L-::;T "F CO!HROL, A(,TIV~, Arw/aR INI\CTIVE CtROS IN PASCSYi'1

MAXSI1E := DIS~L; vA~PT?:= NIL;
GOTO g;

2~ "'CASE~
INSYM20L;
IF NO t 1 THEN tRROR(11) ELS~
BEG 1"1 SRCHREC (NX T) ;

IF CTPTR t NIL Th~i ERROR(S) ELSE
eEGIN ALLOC(P,FIElO);

WI TH P1' ')0
BEGIN ~!AME := AVAL; NXTEL:= NXT: KLASS:= FIELD;

Fi..uTYPE := NIL;
::NO; "JXT:o:: P:

ENU;
INSYMfJOL;

ENu ...~!0 = ~~ ;
IF NO t 19 THEN ERROR(lC) ELSE INSYMBOL;
IF NO t 1 THEN ERROR(l1) t.L~E
BEGIN SRCHREC (NE,(T};

IF CTP TR = NIL THHi SEA RCH ;
IF CTPTR = NIL THEN ERROK(12) tLSE
IF (CTPTR1'.i(LASStTYPES) v (CTPTR1'.FORM>SYMBOLIC) THEN

ERROR(?);
IN~Y'180L ;

IF NO t 27 TI-iEN ERROR (14) ;

CPlR .= CTPfR;
IF CPTR t NIL THEN
IF PACKFLA& THfN
BEGI'"

CASE CPTR1'.FO~M OF
~U~ERIC: LL := CPTR1'.BITS;
SYMBOLIC' LL := CPTP1'.BITSIZE;

IF B0ISPL ~ LL > WOROLENGTH THEN ADJUST;
P1'.BITDISPL := BDISPL; P1'.BITWIDTH:= LL;
P1'.FlCI\DOR ~= UISPL; BuISPL:= BOISPL + LL;

LASTFLD := P; SASEBITS := 30ISPL;
END ...P~CKFLAG~ ELSE
B~GIN P1'.FLOAODR := ~ISPL;

P1'.BITWIDTH ~= 3;
~ND;
P1'.FLOTYPE := CPTR; DISPL:= DISPL + 1;
MINSIZE := OISPL; MAXSIZE:= DISPL;
NXTG := NIL; INSYMBOL;
REPEAT 1:= u;

REPEAT
IF ("'0>2) v (NC=2) " "'(CL IN (1,4]) THEN
9EGIN RFCERR(G3); GOTO 3 END;
IF CPTR t NIL THrN

IF NO = 1 THEN
8FGIN SRCHREC(NEXT>;

IF CTPTR = ~IL THEN SEARCH;
I~ crPT~ -:: MIL THEN ERR1R(12) ELSE

.- 'I
UUu..;;J..... PA'
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LI~T OF CONTPOL, ACTIVE, ANJ/OR INACTIVE CARDS IN PASCSYM uuu]oO
hITH CTPTR1' 00

IF KLASS t KONST THn~ ERROR(63) ELSE
If: ( CD T R l' . F G R M = S Y M B 0 L I C ) 1\

(CONTYPE t CPTR) v
(CPTP1'.FORM = NUMERIC> "
(CO~HfPE t INTPTR) THEN ER~OR(73) ELSE

IT t= JALUES;
END ~NO = 1~ ELSE
IF (CL = U 1\ (CPTR1'.FOR~ t NU'1ERIC)
v (CL = 4) " (CPTR t.CHI\RPTR) THEN

ERROP(73) ELSE
IT := IVAL; ~tNO CPTR t. NIL~
ALLOC(P,TAGFIELO);
WITH p.,. 00

BEGIN NAM€ 1= BLANK; NXTEL:= NXTC;
KL~SS := T~GFIELO;
fAGVAL := TRlJE; CASEVAL t= IT;

lNO; NXTC:= P; 1:= I + 1;
IN~YMBOL ;

3: IF NO t 19 T~£N ERROR(lU) ELSE INSfHBOL;
UNTIL NO > 7;
IF NO = 9 T~EN ~ ( FIELOLIST ) ~
qESIN IF PACKFLAG THE~
BfGIh OISPL ;= ~IN~IZE - 1;
BOISPL t= CI\SEBITS;

END t.LSE OI~PL := MI:~~IZE;
I~SfMBQL; FIELOLIST(~XL,PP,NXT):
IF NO t 10 THEN ERR,)R( g) ELSE INSYMBOL;

ENU eLSE
sua" PP := NIL; t'XL:= MINSIZf END;
P := NXfC;
FO~ 1 ~= I rOW~fO 1 00
~ITH P1' ..;0

REGIt\ CASFSIZE := MXL; VARIA'HS 1= PP;
P t= NXTEL;

ENU; IF MAXSIZE < MXL THEN MAXSIZE := '1XL;

IF NO = 16 THEN INSYMBOL;
UNTIL t\C > 2;
AlLOC(P,TAGFIELO) ;
WITH P1' 00
8€GIN NAME := BLA~~; NXTEL:= NIL; KLASS:= TAGFIELo;

CASESIZl ;= MINSIZ£; VARIANTS:= NXTC;
TAGVAL := FALS~; CASETYPE:= CPTR;

E:.~fl;

VARPTR := P;
END "NO = 1+;

g: NXTF;= ~XT;
Ei!C ~ FIfLDLIST ~;

~TYDEJECL,s..
BECIN PAC~FLAG := FALSE;

IF NO = 42 THEN ~PACKEO~
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LIST OF CONT~OL, ~CTIVE, ANU/OR INAC1IVE CARJ~ IN PASCSYM

2 :

BEGI~ PACKFLAG := TRUE; INSfMBOL END;
IF NO = 1 THft-.!

BEG PJ SRCHREC (NE)(T) ;
IF CTPT~ = NIL THt~ SEARCH;
IF CTPTR = NIL THl~
BEGIN ERROP(12); Pi := NIL; SKIPTUt) END ELSE
BEGIN IF CTPTR~.KLAS~ = TYPES THEN ~TY?E-ID~

BEGIN TL := CTPTR~.SIZE; P1:= CTPTR; INStMBOL EN1 ELSE
IF CTPTR~.KLASS = KONST THEN SCALDfCL(CTPTR) ELSE
TYPERP(l1> ;

ENe;
::NU ~IL4- ELSE
IF NO = 9 THEN ~ StMBOLIC~
BEGIN CV := J; LERR := ERR; ERR := FALSE;ALLOC(P,TYPES,SYMBOLIC);

WITH P~ DC
BEGIN NAME :~ BLAN~; NXTEL:= NIL; ~LASS 1= TYPES;

FORM := SY~80LIC;
E~U; ~TYP:= P; NXTC:= NIL;
REPfAT INSYMBCL;

IF NO 1.1 THEN
BEGIN ERROR(11); S~IPT(15);

G1TO 2;
END;
SRCHPEC(NEXT) ;

IF CTPTP 1.NIL THE~ ERPOR(8) ELSE
BEGIN I\LLOc(p,Km:ST,ACTUAU;

WITH P1'00
~EGI" NA~[ := A'/AL; N)(TEL:= NEXT; KLASS:= KONST;

CONTYPE := pryp; CONKIND:= ACTUAL;
VALUES := CV; SUCC:= NXTC;

ENu; Cv:= CV + 1; NEXT:= P; NXTC:= P;
E'Jfl ;
H! Sv MBeL;

UNTIL NO t 15:
ALLOC(P,TYPES,PCWER)
WITH P~ DO
BEGIN NAME := BLANK; NXTEL:= NIL; ~LASS:= TYPES;

S I Z E := 1; FOR t-1 := P 0 .~E R ;

ELSET := RTYP: PWBITS:= CV + 1;
E'4U;
WITH ~TYP~ 00
BEGIN FCONST := ~IEXT; 'SIZE:= 1;

BIT S I Z E := LOG 2 (C J - 1); P W SE T := P;

END;
IF EKP THEN P1 := NIL EL~E
BEGIN E~q := LERR ; Pi := RTYP END ;

TL := 1 ;
IF NO 1. lu fYEN TYPERR(9) ELSE INSYMBOL

ENJ ~ SYt-180LIC 4- ELSE

IF NO IN (2,71 THE~ ~ SUBRANGE 4-

BEGIN LERR := ERR; ERR := FALSE;
SC!\LijFCL(NEXT):

- - ""'!

LJ U u ,..)\.J1.
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LI::,T OF COf\TROL, ACTI\tE, AND/OR INACTIVE CARDS IN PASCS"iM u0.J-.562

IF ERP THEN EPROR(~d ELSE ERR := LERR PA'
E ~O ,.SLJBPANGE,&. ELSE PA
IF NO = 38 THEN ,. STRUCTUR~D TYPES ,&. PA
CASE CL OF PA

,.fRRAY,&. 1: PA
BEGIN INSY""BOL; PA'

IF "0 1- 11 THEN PA
BEG H~ TYPER P ( 9 8) ; P A'

IF TERRCLO,OJ = Bi:GSY THEN TYPEOECUI,CTPTR); GOTC 19; PA'
ENu; PA'

NXTA := NIL; PA'
~EPEAT ALLOC(P,TYPfS,AR~AYS): PA'

WITH P't DO PA'
BEGIN t\AME := BLANK; NXTEL:= NIL; '<-LASS:= TYPES: PA'

FOR N : = ARRAYS ; AELTYP E : = NXTA ; P A'
,. A~LTYPE TEMPORARILY LINKS SUBARRAYS ,&. PA'

E"JIJ; NxTA:= P; PA"
INSYMBGU PA'
LERR := ERR; ERR:= FALSE; PA
SUATYPE<I,,",,P); PA'
IF ERR THEN PA'
REGI~ ERPOR(b}; 5KIPTt1S); I := 0; J := 0; P ;= NIL PA'
END ELSE PA
ERR := LERR: PA
WITH NXTA't UO PA
BEGIN L0 := I; HI: = J; I r.XTYPE : = PEN 0 ; P AI

UNTIL NO 1- 15; PA
IF NC1 t 12 THEt\J PA'
gEGIN (RRCR (37); SKIPT (27) ; PA

IF TE~RCL(NO] = 3EGSY THEN GOTO 11; PA'
IF NO = 27 THEN PA'
BEGIN TNSy~gOL; GOTO 11 ENO ; PA'
IF NO t 12 THEN PA
BE GIN P 1 : = NIL ; TL : = 0; GOT0 19 ENO; P AI

END; PA
INSYHBOL: PA"

IF hC t 27 fHEN ERROR(14) ELSE INSYMBOl; PAl
11; TYPEOECl<TL,CTPTR): PA'

IF CTPTP t NIL TI-'EN PA"
IF CTPTR't.FORH > RECOPDS THEN PA:
BEGIN CRROR(3C); CTPTR := NIL END ELSE PA'
BEGIN PA"

REPEAT PAc
WITH NXTA't 00 PA'
9EGH: MULOPTfTL,E1,E2,OPf); PA.

C1PTIYP := OPT; EXP1:= b.; EXP2:= E2; PA'
TL := TL"'{HI - LO + 1): P.~'
SIZE := TL; PA'
P := AELTYPE; AELTYPE:= CTPTR; PA'

EN0; P A
CTPTR := NXTA; NXTA:= P; PA'

UNTIL NXTA = NIL; PA'

- - - - - - - - -
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LIST CF CONTrrL, ACTIVE, A~U/OR INAC1IVE CARDS IN PASCSYM

~ NOW TL = SIZE OF ARRAY, CTPTR POINTS TO IT ~

E~m; Pi:= CTPTI;(;
19: END ~tRP~Y~;
~PECORI)~ 21

BEGIN ALLOC(P,TYPES,RtCOP~S);
WITH p,. CC
BEGI~ NAME := BL~NK; NXTEL:= NIL; KLASS:= TYPES;

FO~~i 1= RECORDS;
END; RTYP:= P;
INSY~80L; NXTF:= NIL;
OISPL := u; !3,)ISPL:=~; LER~:= ERR; ERR:= FALSE;
FIELOLIST(TL,P,~XTF)~
IF NO t 2? THE\J [RPOR(l7>;
IF ERR THEN TYPERR(18) EL~E
WITH RTYP" 00
BEGIN SIZt := TL; FSTFLD:= NXTF; RECVAR:= P;

Pi := RTYP; LRR:= LERR;
ENrJ;
IF NO = 22 TH~N IN~Y~8a~:

END ~P~CORf)+:
r+FILE+ 3:

BEGIN INSYMI30L;
IF iW = 27 fdEN ~OF'"
BEGIr-..I := 8 ; It,SY'1BOL END EL<:)E
BEGIN INCONSr(I,PT,N~XT) ;

IF 1I~C)vtPTtINTPTR) THEN
BEGIN ER~OR(95) ; I := J ENO
IF NC t 27 THEN ERRC~{i~) ELSE IN~YMBOL

END ;
TYPEOECLtTL,CTPTR);
IF CTPTP t NIL T~EN
I~ CTPTR".FOR~ > ~ECOP~~ THEN
BEGIN ERRORt3u); Pi := NIL [NO E.LSE
BEGIN L := CTPrR".~IZE;

LL := L OIV 64 + 1 ;
IF LL < I T~EN Ll := T
LL. := ((lL""bl.) I)IV L +- 1) · L
ALLOC (P, fYPfS,FILES);
wIT~ P1' 00
BEGIN NAt..fE:= GLANk; NXTEL:= NIL~ KLASS := TYPES;

FORM := FILES; SIZE:= LL; FElTYPE:= CTPTR;
END;
fL := lL; P1:= P;

END ELSE Pi := NIL;
ENIJ r+FILE"';

r+CLASS~ 4!
BEGIN ALLOC(D,TYPE~,CLASSS);

WIT'"f p,. 10

BECIN NAME := BLAN~; NVTEL:= NIL; KLASS:= TYPES;
FORM := CLASSS;

ENC;
HI...'(MeOL ;
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LI~T OF CONTROL, ACTIVE, AND/OR INACTIVE CARDS IN PASCSYM

IF NO == 27 T\1<::N

BEGIN I :-= iLiJ ; IN<;YMBOL END ELSE
BEGIN INCONST (! ,PI, "JEXT> ;

IF <I~i.)v(PTtINrPTR) THEN
BEGIN f:RKCRU,) ; I := GENU

IF NO t 27 THEN ERROR(14) ELSE IN5YMAOL
ENL ;

TYPEDECL(TL,CTPTR);
IF CTPT~ t NIL THEN
IF CTPTQ~.FORM > RECORDS THtN
BEGIN ERROR(301; Pi := NIL END ELSE
BEGIN TL t==TL.I + 1;

p~.SIZE &= TL; p~.PELTYPE:= CTPTR;
')1 := p;

END ELSE Pi := NIL
E"-.jD ,.CLASS.a.;

..t-'u~'FRSET.a. 5:

BEGIN I~SYMBOL; LERR:= ERR; ER~:= FALSE;
:>V~TYPE(I,J,P) ;
IF E~R THlN TYPERR(6) ELSE
BEGI~ ERR := LE<R;

CASE P~.FORM OF
~'!P"EoIC: IF (! < 0) v (.J> wORCLENSTH - 2) THEN

BEGIN EJ:JR0Id?); ~1:= I\ILEND ELSE
P1 &= PNU'1PTP;

3rPBOLIC: BEGIN IF P = CHAPPTR T~EN J := ~ORDLENGTH- 2
IF J > WOROlENGTH - 2 THEN
JEGIr, [f.'~aR(b); Pi := !\jIl END ELSE Pi := p~.PWSET;

ENO;
END ,.c"SE.a.;

TL := U
El\n "~E~R.a.;

ENLJ ,.POWERSET.a.;

END ,.STRUCfURED TYPeS.a.ELSE
IF "JO = 18 THEN ,.POINTER.a.
BEGP. TN5Yr19CL;

IF NO t 1 THE~ TYPERR(11) ELSE
BEGI~ TL := 1; ALLOC(P,TYPES,POII\TER);

~ITH P~ 00
BEGIN NAME :=- 8LANK; NXTEL:= NIL; KLASS:= TYPES;

FORM := P8H'TER; C:;IZE:= 1;
END;
SRCHREC(NfXT) ;
IF CTPTR= NIL THEN SEARCH;
IF CfPTR t NIL THEN
IF CTPTR~.VTY~~= NIL THEN CTPTR := NIL;
IF CTPTR = NIL THEN ,.UN1EClAREC ClASS.a.
IF PTX > PILIMIT TH~~
~EGIN ERRCJ:J(92); Pi := NIL; INSYMBOL E~D ELSE
" IT P TLIS T[ P TX] , p,. 0 Q

'lEGIr' HNA,-1E:= AI/AU PPTR:= P;

--- - -
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LI~~ rF CO~TQOl. ~:rIV[. :~)/OR I~ACTIVE CARDS IN PASCSY~

OO'1AIN := P; ElTYPE:= P;
PTX := PTX + 1; P1:= p: INSYHBQL;

€~IO El SE
;H TH C TP TQ l' J Q
IF (KLASS = VARS) " (VTYPE"'.FO~M = CLI~SSS) THEN
BEGI,J p"'.DOMI\IN := CT2TR;

P1'.ELTvPE := VTfPE1'.PELTYPE;
Pi := P; INSYMBOL;

F~O EL~~ .YPERR(15};
E"JO;

END ~POINTiR'" ELSE TYPERR(18);
i:"NO~TYP~'1ECl"';

,-~... """,:-

uuJuuJ

~ .,.

~~CCEDURE ~(~U~RPTR,FIRSTENTRY:CTP);

LABEL 1~
vAP I,J : INTEGER;

OlDLt" : RG3;
LC1,TL,ll,VLC,FSTIX,LCA,LCP : ~HRrINT
I\,P,PROCPTR,LFIPSTENT~v : crp;
TfPIu : I\LFA ; lCH : GWORO

PROCEDURE F I ~I')S£ f"J;~QLu N;
8EGIN IF Nd t 16 THEN

8:~;IN ERRO~(58); SKIPt1€»;
IF NO t 16 T~EN GGTO EXIT 1;

ENu; IN')YMBOL:
E ~ r) ~ F HI 0 ~ S.'11 C0 I GbI.,. ;

P~OCEOUCE VAROE~!
LABEL 1S;
VAR AT : A80RESS; I,J : SHRTINT;

PROCtDURE FILEPR;
aEGI~ ERROR(~5); SKIP (12): GOTO EXIT if' END;

BEGIN INS'(MBOL;
WHILE NO = 1 DC)

gEGI~. I := 0;
°t:Pi:AT

SRCHREC(I\[XT) ;

IF CTPTR t NIL THEN ERROfd8) ELSE
BEGIN ALLCS(P,VARS);

WITH Pi' 00
BEGI"I NAI-1E:= AVAL; NXTEL:= NEXT; KLASS:= VARS;

VKINC := ACTUAL; VTYPE:= ~IL;
VLEVEL := G ;

ENu;
NeXT := P; 1:= I t 1;

END;
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LIST CF CC~TROL, A~TIV~, A'JO/Oo I~ACIIVE CARDS IN PASCSYM

INSY"1!:WL;
IF NO = 11 THEN ~ [IN,OLT,PRI~T,PUNCH 1 6

BEG HI It-..SY1"BCL;
IF (NO = b) ,.. (Cl = 7) THEIII ~IN'"

P..VLEV~l := ~ ~LSE
IF NO = 1 THEN

IF AVAl = =OUT= THEN
P+.VU::VEl := 1 ELSE

IF 4V~l = =PRINT= THEN
P+.VlEVEL := 2 ELSE

IF AVAl = =PUNCH= THEN
P+.VlEVEL := 3 ELSE FILERR ELSE FIlERR

INSYMBOL; IF NO t 12 THEN FILERR;
It-.J<}YMBOL:

t:NO;
EDR := FALSi::;
IF NO = 15 TI-iEN
BEGIN INSYtlBOL;

I F NO t 1 1HEN
BEGIN I="RROR(1U; GOTG 1u END;

END ELSE IF ,W t 19 THEN ERROR (iC» ;
UNTIL NO f. 1 ;
IF NO = 19 THEN IN~YMBOl

~LSE I~ ~ERR THEN ERROR(10} ;
N := NEXT; ERR:= FALSt;
TYPEOECL(Tl,CTPTR):
IF E~Q THE~ GOTO 10:
LC := LG + I"'TL: Ll := LC;
FOR I : = I fJOWNTG 1 DC
WITH N1' 00
BEGIN LL := LL - TL;

'JTYPE := CTPTR;
IF CTPTR f. NIL THEN
IF CTPTR1'.FO~M = CLASSS THeN
BEGI~ ~ CHECK FOR PREDECLAREJ CLASS '"

TYPI~ := NA~f; P:= ~TPTR1'.PELTYPE;
If PFTOP = FIlLIH!T THEN ERROR(9Z} ELSE
BEGIN PFfOP := PFTOP + 1; PFlCPFTOP]:= LL END;
FOR J := PTX - 1 OO~NTO 0 00
WITh PTLIST(JJ UO

IF H~A~~ = TYPIO THE~
BEGIN PPTR1'.rOMAIN := N;

PPTR1'.~L TYPE := P;
PTX ~= FTY - 1;
HNAME := PTlIST{PTX1.Ht-.JAME;
pOTR := PTlIST(PTX1.PPTR;

~NU ~ WITH, FOR 6 ;
~L'VEl := LEVEL: VAonR:= LL;

END ~ CHECK CLASS 6 ELSE
IF CTPTR1'.FO~M= FILES THEN

IF ~IlTCP = FILLIMIT THEN ERROR(9Z) ELSE
BEGIN FILTUP := FILTOP + 1; FILPTS[FILTO~]:= N;

,-.
,~..J..;:JJO

1 G.
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"'LJPL UPDATE Vl.2

lI~T CF 1NTRJL, ACTI~E, ANO/D. I~QCTIVE CAR1S IN PASCSYM

1,,:

VAOOR := LL;
IF LEvEL > 1 THEN
~ TAKt lFET INTO ACCOUNT FO~ AoOqFS~ .
8ESIN IF CTPTR~.FELTYPE = CHA~PT9 T~EN

J := AlFALENG + 7 ELSE J := 7;
LC := LC + J; VAODR:= VAODR + I.J - 7;
lILEVE.L : = LEVEL ;

_m~
END ~FORM = FILE~. ELSE

~EGIN VLEVEL := LEVEL; vADoq:= LL END;
N := N<fEL;

ENLJ ~ FOR I ~ ;
FINUSEMIC1LON;

~Nu ~WHILE.NO = 1+;
IF ~IO= 47 THEN ~ VALUl +

~E.GIN IF LEvEL -tQ THEN EOROP(22);
INSYMBOL;
WHILE NO = 1 00
BfGI~ SRCHREC(NEXT);

IF ~rPTR = NIL T~EN jEARCH;
IF ~TPTR = NIL THEN
BEGIN ERROR(12); FI~oSEMICOLON; GOTO 20 END;
IF rTPT~~.KLAS~ 1.Vl\R~ THEN
BEG~N E.RROR(26J: FI~OSEMICOLON; GOTO 20 ENn;
WIT"i CTPTR~ 00
BE.GINIT := VADDR;

IF VLC = u THE'~

r")::G It, V LC : = IT; LL : = IT; AT: = IT; EN!) ;

IF IT < LL THEN CRROR(27) ELSE
WHIL~ IT > AT DO
F3EGIN P U f( P ASC LG 0 \; AT: = AT + 1 END ;

It,~Y"'aOL ;

IF (NO 1-8) v (CL t b) THEN E~ROR(4) ELSE INSYMBOL;
IF NO = g THEN ~ LIST .

I3EGIN
REPeAT INSYMBOL: INC~NSTn,PT,NEXT); IT1:= 1;

IF (NO = 6) 1\ (CL = 1> THEN ~ .. .

BEGIN ITi := I; INSYMBOL;
INCO~ST(I,PT,NEXT) ;

END;
IF ERR THL~'

BEGIN
FOR J := 1 TO ITl DO
BlGI~ PASCLGO~ := I; PUT(PASCLG1) END;
AT := AT + Ifi:

END ~""ER~+:
IF {NO IN [15,10])THEN ~ NOT , ~OR ) +
BEGIN [RPOR{2C); FINDSEMICOLON; GOTO 20 END;

UNTIL NO = tJ; IN~YMBrL;
'NU ELSf
BEGI~ INCONST(I,PT,NEXT);

IF "'t.RR THEN
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'JLOPL '11b TEt< n J u IT, I J Et\ T CAR IJ TOT II L. UPDATE Vl.2

LIST OF CONTROL, ~CTIV~, AND/OR INACTIVE CARDS IN PASCSYH ""--'-~
3v u ;,JJ

BEGIN PASCLGO~ := I; P~T(PASCLGO);
AT := AT + U

ENU;
END;
LL := I I + VTYPE~. ~IZE;
I~ LL ~ GT THEN ERROR(20)
FINUSEMICOLON;

END r+WITH+;
22: ENU ~WHILE NO = 1~;

FOR AT := ~T + 1 TO LC DO P0T(PASCLGO)
ENC ~VALUE~ ELSE VLC := LC;

END .. VA~nEL..L ... ;

PROCEOURE FORMPARM;
r+ ( HAS BEEN VE~IFIED GND NEXT SYMBOL READ ~
LABEL 3:
VAR ~PEC : IuCLASS; ~EP: BOOLEAN;

PROCEDUR~ FODMERR;
BEGI~ ER~OR(11); SKIP{lC): GOTO EXIT 3 END;

BEGIN SPEC := KONST
U REPEAT

IF NO = 45 THEN ~PROCEnURE.
~[PEAT IN~YM80L;

IF NO 1-11HEN ERROR(11) ELSE
BEGIN S~CHREC{NEXT);

IF CTPTQ t NIL THEN ERROR(8) ELSE
BEGIN ALLoe (P,PROC);

wITH P1' LJC
8EGIN NM1E := AVAL; NXT~L:= NEXT; KLASS:= PROC;

PROCTYPE i= P; PROCKIND:= FORMAL;
PRCCADUR := LC; PPOCLEVEL:= LEVEL;
FORMALS := NIL;

fNO; lC:= LC + 1; NEXT:= P:
£NQ r+CTPTR = NIL.;
It<syrABOL;

END;
UNTIL NO t 15
ELSE r+NOT PROCEDURE~
BEGlt-J

IF NO t 1 THEN
BEGIN IF NO = 43 THEN SPEC := VARS ELSE

IF ~o = 41 THEN SPEC 1= KONST ELSE
IF ~c = 44 THEN SPEC := PROC ELSE

FORNlRR;
INjYMBOU

END ~L~~ IF SPEC t VARS THEN SPEC := KONST
IF NO t 1 THEN FORMERR;
REPEAT

SRCH~EC(NEXT) ;

IF CTPTR t NIL THEN ERRQR(~) ELSE
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J rLDPL MASTtR AUCIT, I1~~T CAPC TOTAL UPDATE V1.2

LIST c~ CCJTQCL, ACTIV~, ~NO/OR INACTIVE CARuS IN PASCSYM

K 0 ~ ST :

BEGIN
t:ASt SPEC OF
eEGI~ ALLOC(P,KONS1,FORMAL);

~ITH P1' CO
BEGIN CONTYPE :: NIL; CONKIND:= FORMAL;

CAOOR := LC; CLEVEL:= LEVEL;
ENJ;

END;
2EGIN ALLOC(P,PROC);

tJITH P1' 00

3EGIN P~OCTYPE :=
PROCAO DR := LC;
FORMALS := NIL;

PROC:

NIL; PROCKIND:= FORMAL;
PROCLEVEL :: LEVEL;

VAFS:

ENu;
EN 1;
OEGI~ AlLOC(P,VARS);

nTH P1'00
gEGIN VTYPE := NIL; VKINQ:= FORMAL;

VAuLQ := LC; VLtVEL:= LEVEL;
E"JC;

Et'W;
END ,..CASE.£.:

P1'.NAME := AVAL; P1'.NXTfL:= NEXT;
P1'.~LASS := SPEC;
LC := LC + 1; NEXT:= P;

ENO ,..CTPTR= NIL+;
INSY"1BOL;
I F ~Ia = 1 5 HI L t-I

BESIN INSYM80L;
IF NO = tq THEN ERROR(11);

ENO ELSE IF N0 t 19 THEN GOTO 4;
UNTIL NO t 1;
IF NO t 19 THEN ERPOR(lJ) ELSE INSYMBOL;
IF NO t 1 THEN FOR~fRR;
SEARCH;
IF CTPTR = ~IL THEN
BEGIN CRkOR(12); GOTQ? E~o;
IF CTPTR1'.KLASS t TYPES THEN
BEGIN ERRQR(18) ; GOTO 2 END;
N := NtXT;
REPEAT

CAS~ SP~C OF
I~ N1'.CCNTYPE = NIL rHtN
BEGIN IF ~(CTPTR"'.FOR"IN

[NUMlRIC,SH1I3CLIC, POWER]) THE t~
eEGIN N1'.KLASS := VARS;

IF CTPTR1'.FO~M = POI"JTER THEN
N1'.V~IND := ACTUAL;

rim!
N1'.CONTYPE := eTPTR; N:= N1'.NXTEL:

END ELSE N := NIL:
IF N+.PROCTYPE = NIL THEN

4 :

KON:::.T:

PQOC:
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UP')ATE V1.2

LIST CF CONTROL, ACTIVE, ANDIOR INACTIVE CARDS IN PASCSYM

IF CTPTR~.FQRM > POWER TbEN
lEGI~ ERROR(9~}; N:= NIL END ELSE
BEGIN N~.PROCTYPE := CTPTR; N:= N~.NXTEL END

ELSE N := NIL;
VARS: IF ~~.VTYP~ = NIL THEN

BEGIN N~.VTYPE := CrpTR: N:= N~.NXTEL;
END ELSE ~ := NIL;
END r+CASE4-;

UNTIL N = NIL;
2: INSY~BCL;

E'm ,.~!OT PROCEoURE4-;

~: R~P := NO IN Ll,~1,4~,~4,45];
IF NO = 16 THEN
BEGIN INSYMBOL; REP:= NO t 1u END:

UNTIL -oREP;
IF 'W t 10 THEN
OEGI~ ERROR(9): SKIP(lu);

IF NO IN [41,43,4+,45] THEN GOTO 1;
END;
~REVERSE POINTERS4-
N := NEXT; NEXT:= NIL;
WHILE N t NIL ou
BEGI~ P := N: ~:= P~.NXTEL;

P~.NXTEL := NEXT; NEXT:= P;
END;

ENL -+F9RMPARM+;

PROCE')URE OUTPMfi(SURRPTR : CTP};
CONST DIRECT = G, INUIRECr = 1;
VAR N,P : CTP; ADR,AGC: SYRTI~T; CUT: BOOLEAN;

BEGIN
WITH PMoFILE. GO
BEGIN IF SU~RPTR = ~IL THEN

BEGIN PNAME := =(MAIN)=; SA:= IC END ELSE
gEGIN PNAME := SURRPrR~.NA~E; SA ~= SURRPTR~.PROCA01R END;
P~INo := PROCCR; LI~K:= LASTLINK; COUNT:= 0;

ENu;
PUT(PMOFILE); PMCTR:= P~CTR + 2; LASTlINK:= PMCTR;
N := NEXT;
WHILE N t NIL 00
~ITH N~ PO
BEGI~ OUT := FALSE; ACC:= DIRECT;

CAS: KLASS OF
~ONST: IF CONKIND = FORMAL THEN

BEGIN OUT := 1RUE; P:= CONTYPE; AOR:= CAOoR END;
I~RS: BEGIN O~T := TRU~; P:= VTYPE; AOR:= VADOR;

IF VKINu = FORMAL THEN ACC := INJIR£CT;
ENO;

TYPES,PROCt
END;
IF OUT THEN IF P~.F')~M < PO~ER THEN
8Er,IN WITH P~SFILE~ 00

O.JJJ70

1 iJ,
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u ~LjPL ~ASJl::, Al,JIT. IJt:NT CAR'J TGT"L UPD~TE V1.2

LIST CF C~~TPOL, Ar.TIVE, AND/OR INACTIV~ CAROS IN PASC~Y~ d

UJudll.
8EGI~, P "J A i-i ::: : = \J AM!:- ; PK Ij'Jl.J : = 08 J ;

IF ?~.FrR~ = NUMfRIC THEN TYP := 1 ELSE
IF P = REALPTR THEN TYP := 2 ELSE
IF P = ALFAPT~ THEN TVP := 3 ELSE
IF P = rHARPTR TH~~ TYP := 4 ELSE
IF P = BJOLPTR THEN TVP := 5 ELSE
IF p~.F0RM = SVMSOLIG TH~~ TYP := 1 ELSE TYP := 6
RLA := AUR; ACCESS:= ACC;

ENO;
PUT(P'1UFILt:); PI~CP:= PMCTR + 2!

E.ND;
~; := NXTEL;

END ~~ITH, WHILE.~;
ENL ~OUTPMDq

PPOCEOU~E E~TERdOOY
~GENE?AT~~ PROCEOU~E ~~OLOG CODE ANu PROCEuURE ENTRV CODE, CODE
TO INITIALIZE EFETS ANn TO OPEN LOCAL FILES, AND CODE TO INITIALIZE
LOCAL CLASSDOI~TERS.
CaNST OPN = 1Q43 ;

VA~ IT2 : :)HRTINT;
..., eIN CA := 0 ; CP ;= 4 ; LCX := C

IF LEVEL t G THEN
BEGIN ~PROCEOURE ENTRY COOE.

GEN1S(76B,u,S,]) ~ GEN1S(2J8,J,1,18)
GEN15(128,7,7,J) ; GEN15(558,~,o,u)
GE~3C(SlB,7,5,1) ; GEN1J(61B,6,b,O) ;
LCA := CA ; LCP := CP :

IF LEVEL t 1 THEN GEN15(S6B,6,S,Q) ;
~COUE TO IiITIALIZE EFETS.
FOR IT := FIlfV(LEvELJ TO FIlTOP 00
~ITH FILPTS[IT]~ DO
BEGIN

UNPACK(NAME,LCH,1) ; IT? := 7 ;
WHILE LCH(IT2J = = = 00 IT? := IT2 - 1 ;
PP := r:; LQCST(lNT(NAME»;
GEN15(4ju,j,~,b.IT2); GEN1S(11B,6,O,1);
GEN30(t:1B,6,S,VAJOR+2) ;

GEN30(71n,6,u,VTYPE~.FELrYPE~.SIZE);
IF VTYPE~.FELTYPE t CHA~PTR THEN
BEGIN GEaS{4::B,O,O.1);

GEN15(2~B,u,~,S6): GEN1S(12B,6,6,Q);
EN.;;
GEN30 (51B,6,5,VAoDR+1>;
GEN3G(71B,b,5,VAUOR+7);

GEN3J(S19,6.5,VAOOR+3) ;

GE~3:(72R,6,6,VTYPE~.SIZ~) ;

GEN3G(S16,b,S,VADDRt6) ;
ENG;

END ~LSE
9EGIN

~:1~,IN P~OG:~,IIM, Sf;Vf. X7,85 SET 86.
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L I ~ r 0 F C 0 "jT R a L , ACT I V E , A '!U lOR I N ACT I V E CAR 0 S HI PAS C S Y i'i

G E ". 15 (56 '3 , 7 , 5 , G ) ; G EN 15 ( 7 b b , 7 , 5 , C) ;

G~~.30(51d,7,~,PAPMLIST.ICJ) : GEN30(61B,6,5,0)

LC~ := CA ; LCP := CP ; LC := 1 ;

ENf1 ;

IF ~TOFLCHECK rHE~ GEN3C(Q6d,b,4,STOFLERR) ;
~conE TO OPEN FILES+
IF L~JEL = u T~E~ IT2 := 0 ELSf IT2 := 5 ;
FOR IT := FILEVILEV(L] TU FILTOP DO
8EGI~ GEN3u(618,7,IT2,FILPTS[IT]~.VADDR+1):

J u ;.1P T 0 (0 P ~ ) ;

END;
~COOE TO INITIALIZE CLASSPOINTERS+
FOR IT := PILEV[LEVELl TO PFTOP 00
BEGIN IT1 := PFLIITJ ;

GEN3L (713,7,rT~,rTl+1> ; GEN30(?lB,7,IT2,rT1J
E\JD :

PFTOP := PILEVILEVELl - 1
ENL ~ENT~RBOOY+ ;

.--" :,.........-

TCT : = u ; T t'iAX := 0 CLABIX := ()

PROCEDu~: LfAV~100f
~C~LLt.CJ AT PQOCEDUR[ t.ND. GOt.S THROUG~ LA8ELTABL~ LABTAB AND
EXITTA3LE EXTAB, UPDATING CODE, AND GEi\jERATES '::IROCEDIJREEXIT CODE.&.
CONST CLS = 105B ;

VAR IT2,ITJ : INT~G~R;
P~OCEuUR~ ERRMES~AGt(ALF:ALFA; VAL:SHRTINT)
'3t.~lN ERROR(43) ; W~ITE(t:OL) ; PRTERR ;

~RITE(~ ~,ALF:~,VAL:6,EJL) ;

IF ~EOLFLAG THEN WRIrE(~ =:CHCNT+8)
END ~ERRMESSAGE~ ;

BEGI~ IF LEVEL = u THE~ IT2 := ~ ELSE IT2 := 5 ;
FOR IT :-= FILEV[LtVLL] TO FILTOP uO
3EGI,j GENJub1B,7,IT2,FILPTSIITJ1'.VACDR + 1) ; JUMPTO(CLS)
E'~U ;

FILTOP := FILEv{LEVtL) - 1 ;
IF LEVEL t J r~E~ ~PROCEOURE EXIT CODE.&.

8EGI~ GEN33(51'3,1,5,1); GEN15(66B,6,5,Q)

GF~15(63B,7,1,C) ; GE~15(?GS,1,J,42)

GEN15(63B,5,1,O) ;

END ELSE ~MAIN, RETURN TO MONITOR~
8EGIN GEN15(563,1,5,O) ; GEN15(63B,7,1,G) END;
G E WH ( C 2 R , 7 , l , ..;) ; L C : = L C + T M A X ; II~ S (L t. , L C P , L C A )

FOR IT := 1 TO CLABIX 00
WITH LABTAB[I:] 00
gEGIN IF FLJ2 > 0 THEN ~UNOECLAREO LABEL~

BEGIN
EPRME~~AGE(~LABEL:~,LA8VAL) ;

UNDLAB[FLCZ].SUCC := CHNIX ; CHNIX := FLD3
E Ju ~IF FLLJ2 > IJ.&.;

END ~WITH, FC~+ :
FOP IT := FSJIX TO CEXTABIX 00
~ITH EXT~B(IT1 ~c
>3E';1', FCc; IT~ := 1 TO CLABIX 1)0

1v
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~ LJ h. 1~STER I\U:JIT~ FH:\T CARn faTAL UP1ATE Vl.2

I... 1 ST 0 F r) ,T~0 L, 1\(' T I 'I t, AtJD/ 0 R I \JACTI VE CAR0 SIN PAC:;CSY~

f~T~ LABT4U(IT1] 00
I~ LABVAL = EXVAL THEN
8~GIN IF FL02 > L THEN

BEGIN IT2 := ~MPCST
INSL~T(FL03,O,IT2)

EN!") ;
GOTO 2

END ,.IF, ~ITH, FOR'" ;
~RRMEC:;SAGf(=EYIT:=,EXVAL)

END ,.WITH, FOP+ ;

C~XfABIX := ~STIX - 1 :

W~IT()UT ;
IF LEVEL = J THEN ,. WRITE OUT JUMPTABLE '"
FOR IT := J TO JMPMAX 00
8EGI~ PASCLGO~ := JMPTAB{ITJ ; PUTtPASCLGO) ENO

ENC r+L£AVEBODY'"

ERRMESSAGEt=EXIT:=,E~VAL) ELSE
INSE~TtLC,30,IT2) ;

; JMPTAB[J~PTABIX] := 112

..., .c. .

BEGIN r+~+
PILEV[LEVEL1:= PFTOP+l; VLC:= 0;
FILtV[LEJEL] := FILTOP + 1;
FSTIX := CEXT~BIX + 1 ;
IF NC = 4J THEN ,.LABEL.
BEGIN REPEAT INSYMBOL ;

IF (NO = 2)l\tCL = 1> THE~1
BEGI N Ii="::: vAL .. T., J T0 1 7 TI-tEN

BEGl" f:RRORt10C) ; GOTO 2 END;
FOQ IT := F~TIX TC CEXTABIX 00
IF E:<TA8(Ii ].EXVAL = lVAL THE~
BEGIN ~RROR(77) ; GOTG 2 END
IF CE)(TABIX = MAXEXLABS THEN E.~RO~(7.3) ELSE
BEGP~ CEXTABIX .= C[~TA8IX + 1 ;

IF J~DIX ~ JMP~AX THEN ERROQ(91} ELSE
fEGIN wITH EXTAB[CEXTABIX] DO

BEGIN EYVAL := IVAL ; JMPTABIX := JMPIX ENO
J~PTAB(JMPIX] := LEVEL; JMPIX := JMPIX . 1

E/lJu

END ;
INSYMBCL

ENU ,.IF tNO=2)I\(CL=1>'" ELSE
BEGIN fQPOR(61) ; GOTO 3 Et\D

l;NTIL NO ~ it:; ,.,+ ;
FIN[;SEMICQLO~;

~N,) ;
IF NO
8EGIN

,.
v .

= 41 THEN,. CONST .

INSYMBOL ;
WhILE "'.v= 1 DO
BEGIN REPE~T S~CH~FC(/lJC'T'

ALLOC tP ,KONST, ACTUAL> ;
WITH P.,. 00 .
BEGIN NAME := I\VAL; t-.jXT(L:=

CON~I~l := ACTUAL;
EN]! ~':::XT:= P;

IF CTPTP t ~IL THEN E~ROR(3);

NEXr: KL ASS := KONsr;
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LI:T uF COHTROL, ACTIVE. AND/OR INACTIVE CA~OS IN PASCSYM

INSt"4BJL;
IF (NU t 8) v (CL t 6) THEN ERROR(4) ELSE INSYf'4BOL;
IF NO = 36 THEN ~ NIL ~
BEGIN p~.CO~TYPE 1= NILPTR;

p~.JAL~tS := NILVAL; INSYMB0L;
lND ELSt.
BFGIN H~CONST (I,N,NEXT~.NXTEL);

p~.cc!nYPE .= N: P~.VALUE~:= I;
[NO:

WHILE NO = 15 LO
3EGH! INSY"1BOL;

IF NO t 1 Tf-iEN
BEGHt Ej:;JRO~(l1);SKIP(1I)) END;

Ow;
UNTIL \C t 1;
FINOSEMICOLON;

END ~ ~HILE NC = 1 ~

ENU ...CON~T~;
IF ~O =37 TH~~ ~TYPE6
BEGIN INSY"1')OL;

WHILE NO = 1 uo
3EGIN SPCHREC(NEYf}; IF GTPTR "1 NIL THEN ERROR(B);

TVPIO := AVAL; INSYM80L:
IF (NO 1-tl)v (CL t b) THEN ERROR(4) ELSE INSYMBOL;
ERR := FALSE; nPEOECLCTL,P);
IF "E~R f!-iEN
IF P~.NAMt. t RLANK THEN fRROR(96) ELSE
qEGIN P~.NA~E := TYPIO; P~.NXTEL:= NEXT;

'~EIT := P:

END;
FINUSEMICrJLON;

E'~G!
END r+TYPE"- ~
IF NO=43 THEN r+VAR~

;ARDECL EL~E VLC := LC;
IF PTX > C THEIJ
BEGIN ERRO~(12); ~RITE(EOL); PRTE~R;

FOR PTX := PTX-1 DOWNTO U 00
WRITE(= =,::CLASS-IO=,PTLIST[PTX].HNAME,EOL)

IF -EOLFLi4G THEN WRITE(= =:GHCNT+8);
E r~ I) :

IF LEVEL = C THEN
tJEGIN

FOR I := u TO FILTOP 00
WITH FILPTS[I)~ LO
({EGIN

IF VrYPE~.FELTYPE = CHARPTR THEN
BEGIN IT := C; LC:= LC + ALFALENG;

FOR J := 1 TI) ALFALENG DO PUT (P~SCLGO); r+CHA~ BUFFER+
ENn t:LSE IT ,= 1;
PUT(ptbCLGC); ~ P-PTR ~
J := 2.VLEVEL + IT; ...SPECIFIER6VLEVEL:= J;
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.1-..T OF CO~ITROL, ACTIVE, t'NO/CP INACTIVe CAPOSI If\! PASCSY'-1

UNPAC~(NAMF,LCH,l} IT1:= 7 ;

wHILE LCH(IT11 = = on ITl := ITl - 1 ~
IT1 1= (ALFALlNG - IT1).0 :
APPENr(J,5S,VTYPE~.FELTYPE~.SIZE) ;
P A~CLG(' l' : = J ~ ~ \JT( PASCLGO): ~ SPECI FIE R + LRL ,a.
J : = l' T H AtIE); tIp PEN C ( "" - I T1 , J); AP PEN 0 (J , IT 1 , 0) ;
PA5CLGO.,. t= J; PUTIPA5CLGO); ~ LFN ,a.
PASCLG01' := VADDR:
FaR J := 1 TO J 00 PUTIPASlCLGO); ~FIRST,IN,OUT,a.
PASCLSO~ := VA10R + VTYPE~.SIZ~; PUT(PASCLGO); ~ LIMIT ,a.

VAJuR != LC; LC:= LC + 7;
;::NO;
~ARMLI5T.LPJ~PTAC := LC ;
IF VLC ~ LC THfN FOR J := J TO JMPMAX DO PUT(PASCLGO)

ELSE VLC i= LC + (JMPf-1AX + 1) ;

LC := LC + (JI"PMtlX t 1);
:= LC: PARMLI~T.LuAOPf t= VLC; ~LOAOPT,a.IC

END:
OP :=
IF ;\)0
8EGIN

FALSE:
IN (44,451 THt~ ~FUNCTION OR PROCEDURE.
IF SU~R?TP t NIL THE~
IF SURpOTR1'.PROCADO~ = 0 THEN
BEGIN IF JMPIX > JMPMAX THEN [RROR(91) ELSE

BEGIN SURRPT~~.P~OCAJUR := PAR~LIST.LPJ~PTAB + JMPIX
w~PIY := JMPIX t 1 ;

n'D
END;

REPEAT
LL := N~; tRR := FALSE:
OLtJLt:.V := L~VEL;
IF LEV'L < MA)LEVEL TH~N LEVEL := LEVEL + 1 ELSE ERROR(76);
IN:;YMROL:
IF NO t 1 Tt1t:i~
BEGIN f~RO~(11); LEVEL:= OLDLEV; GOTO 1 END;
LCi := LC; 3RCHR~C(NEXT);
IF CTPfR t NIL THE~
IF CTPTP~.KL~S~ t PROC THEN
BFGP~ .:.'~ROR(8); CTPTR := NIL END;
IF crPTK = NIL THEN ~ UNDECLARfD PROCEDURE.
8EGIN ~LLOC(PRJCPTP,PROC);

WIn, PRO CP 1 ~ l' DO
8 E ~ I '1 NA '1E : = AVAL ; 1'1XTEL: = NEXT: ,<LAS S ~= PRO C ;

PROCTYP[ := PROCPfR~ PROCKINO:= ACTUAL;
P~OCL~VEL t= LEVEL - 1;

END:
LISPLAY[TOP].FNt~E := PROCPTP:
r~ExT := NIL;
It-,j~YM8CL;
IF LL = 44 THEN ~ FUNCTION +
BEGIN IF NO t 9 THEN fPRO~(29) ELSE

i.EGIt-. LC, :=:: ; Ii~S'f1"80L ; FORMPAR~EN1 ;
IF ERP THlN PROCPTQ~.PPOCTYPE := NIL:
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~JPL MASTlR AU~IT, I1[NT CA~U TOTAL UPIJATE \11.2

LI,T CF CONT~OL, fCTIVE:., kNC/CF' INACTIVf:. CARDS IN PASCSYM

-t"'\

uJ0J.'O

IF NO = llJ THEN
REGH HSVM3UL;

IF ~" t 1q T~E~ tRRO~(lJ) ELSE INSYMBOL;
IF NO t 1 fHEN
'3EGIN EPROP( 11); SKIP (49) ;

PQOCPT~~.p~OCTYPE := NIL;
t.~"L EL:)E
~ E G1'. SEA Pl, '1 ;

IF CTPTR t NIL THEN
~EGIN IF CTPTR+.KLASS t TYPES THEN

f3Er,IN ER~O~(93); CTPTF ::: NIL EIljD ELSE
IF CTPTR~.FORM > POWER THEN
BEGI~ t.~ROR(93) ; CTPTR := NIL END;

LND ELSE ~~RO~(12) ;
PROCPT~~.PR8CTYPE := CTPT~
INSO'aOL;

ENu;
END ,.NO = 1')+;

EIIj J r> FU~KTI ) N "- ELSE ,. PROCE.OURE "-

~EGIN LC := 3 ;
iF ~C = 9 TH[1Ij ~ PARMLIST "-

3EGIN INSY~BOL; FOR~PARM;
IF ERR THEN PROCPTR~.P~OCTYPE := NIL:
IF NJ :: lv THEN INSYMBOL;

ENu ,.NJ :: 9"-;

END ~PROCEOURE.,j.;
IF '~O t 16 TH:N
9EGIN PROCPT~"'.PROCTYPE ::: NIL;

RcCR(1)8); S"IP(16);
END ELSE IN~YMBOL;
PROCP1Rt.FORMALS := NEXT;
IF n:')=1) 1\ (AVAL=::FORWARJ::) THEN
BESI' NeXT := PROCPTR;

IF JMPIX > JMPMAX THEN ERROR(91) ELSE
8EGIN 'PROCPT~t.PROCADOR 1=

PA~MLI~T.LPJMPTAB + JMPIX
J~. PI;( ::: J ~PIX + 1

END ;

Q~,)CPTD~.SEGSIZE := -LC;
~ ~£G~IZE < u SIGNIFIES FORWARO-JECLARATION ~

:"1d'~90L;

ENO ELSE
AEGIN TOP .= LtVEL + 1;

~ITH 1IS~LAY[TOP] [0
3EGIN FI AME := NEXT; OCCUP::: BLOCK END:
PROCPT?+.PROCAODR := 0;
ALL1C(LFIRSTFNT~f,OUMMYCLASS) ~
~O~Y(P~OCPTR,LrIQ~IE~TRY);

E\O;
ENU ~ NEW PRGC + EL~E r P~OC ID ALREADY DECLARED "-

BEGIN
IF rTPTQ..S£~SIZ~ ~ ~ THE! ~ PREV. 1ECL NOT FCRWARD ~

1\J.
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CL)PL "'~ST ". AIJ')P, IOH:T C..IR) TOTAL UPIJATE V1.2

LI~T 01= COt:T~OL, ~CTII,'E, tt\'O/O,,< P~ACTIVE CA~O~ IN PASCSPI

rRROR(1) ;

INSVMBCL:
IF ~.O = 9 THEN ~ TGNOREPA~M-lIST .
BEGIN EKPC" (23);

REPEAT SKIP(l'j);
IF NO IN {16,41,43,44,45] THEN INSYMBOL;

LNTIL ~(NO iN (16,41,43,44,4S);
IF 1\0 t 1:: THEN E~POR(9) ELSE INSYi180L;

E Nl;
IF NO = 1S T~EN SKIP(16);
IF NO t 1~ THEN ERQOR(S8) ~LSE I~SYM80L:
IF P.jQ=1> " (AV~L==FORWARD=) Tf.iiN ..AGAIN FORWARD+

IN.)V!"BOl ELSE
BEGIN

PROSPTR := CTPTQ;
WITH PROCPTR1' uO
eE~I~ LC := -SEGSIZE; NEXT:= FORMALS END;
TOP := LEV[L + 1;
WITH JISPLAY[TOP] 00
BEGIN P..At-1t := ~:ExT; OCCU~:= PLOCK END;
ALLOC(LFIRSTC\ITRY,QUHMYCLASS) ;
BODY(PROCPT~, LFIRSTENTRYJ ;

EN~ ~~nT FC~WARO+;
E~u ~ OLD PROCEDuPE + ;
LC := LCi;
LEVEL := OLDLEV;
FI ~,OS~ ~ICOLON!

UNTIL -(~O IN [4~,45])
E'1O .. F!'t..!CTICN O~ PROCEDURE.
DISPLAY[TOP].FNAME := NEXT;
IF >40t21 THEN
3EGI~ ER?OR(Z4): SKIP(49):

:~HILE NO I~ [16,c;.2] ()O
BEG IN It6 y.., 80 L;

')KIP(4Cj) ;
ENL ;
IF "'10 H: (37,411,41,43,44,451 THEN GOTO 1;

END EL SE
IF SIJR~PT~ = NIL THEN PAR'1LI')T.ENTRYPT := IC ELSE
WITH ~URRPTR1' DC
BEGI~ IF PROCA~OR t Q TYEN

8ESIN I := IC ; APPENO(I,30,EQJMP)
JMPTA8[P~OCAD[)R - ~ARMlIST.LPJt-<PTAB]:= I

PROCAOOR:= IC
ENU :
N := NEXT; tRR. := FAL,)E ;
WHILe N t NIL lIO

IF N~.KLASS t PRCC THEN
BEGIN IF ~1'.SLr,SIcE < 0

BEGIN IF -ERR THEN
BEGIN ERROP (12)

N 1 = ~.I l El SE
THEN ~FORWARO, NO REAL DECLARATION.

HRITE (EOU ; P~TERR END ;
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Li CL)~L :1A':.Tt.ho' l\UOn, IuDT CA~O TrTAL UPDATE Vl.2

LI~T ~F CONTROL, ACTIVE, ~~D/Or INACTIVE CARDS IN PASCSYM

...

WRIJ~(~ PROCEOURE~,~ ~:2,N..NAME,EOL) ;
END ;
"'J := N..NXTEL ;

EH' ,.IF, ~H!L["" ;

IF EP~ THE~ IF ~EOLFLAG THE~ WRlr:(= =:CHCNT+~) ;
IF Pl\PMLIST.EQ~F~~G = FALS~ THEN OUTPMO(SURRPTR)
ENTERCOOY;
COMP5TAT ;
LEAVEGOny ;

IF SURPPTR t ~IL THl~ SLR~PTP..S[GSIZE:= LC;
ALLOC(P,OUMMYCLASS);
IF P > MAXCTP THEN MAYCTP := P;
RESET(FIRSTENTRY) ;
TOP := LEVEL; ~EXT:= UISPLAY[TOPJ.FNA~E;

~ "![ ,. BOOY ;-
,. .
.. M A I "I

BlG P

.. INITIALIZ~ CONTEXT-TA1LE .
ALLOC(NILPTR,TYPES,POI~TER) ;

cI';'TH NILPTR1- DO
~EGIN NAME: = B L A 'JK ; t"X TEL: = NIL; KLASS: = TYPES;

SIZ~ ~=:; FOP~ t= POINTER; OO~AIN:= NIL; ELTYPE:= NIL;
ENL;
Nt>T := NIL;
FO~ IT := C TO 11 UO
l~GIN ALLOC(PT,PPOC);

IH Trl P T 't' U0
BEGIN ~A~E := I~ITNA1[IT-l]; NXTEL:= "'JEXr; KLASS:= PROC;

P~OCTYPE := Pi: FORMALS:= NIL;
PROCAUOR:= u ; PROCLEVEL := Q ; ~EGSIZE := IT ;
DJ;OCKINO:= ACTU.lIL~

E~J; :IE1T: = pr.
Et<' ;

,.rYPE OF NIL....

,.TEXT, WEGR, G~T, PUT, RESET, ALLOC.
,.P'\C"<., UI\jPAC'{, INSE~T, APPEND, REAO, WRITE.

F 0 f. IT: = 1 TOg uo
Bt GI ~j l\LL 0 C (P T , PROC) ; ,. ODDtIt>- T, CHR, EOF, ABS, S QR, TRUNC, ....

~ITH PT1- uO ~PRED, SUCC.
8EGII~ !\AM[ := I~ITNAI'1[ IT+1GJ; NXTEL 1= NEXT; KLASS:= PROC;

PRrCTYP[ ~= \ILPTR; FO~MALS:= NIL;
P';OCAULJR := u ; PROCLEVEL := 0 ; ~EGSIZE := IT;
PROCKIND := ACTUAL;

[iW; NEXT:= PT;
t: N[ ;
\LLCC(CTPrR,TYPLS,FIL[~); ~rYPE OF INPUT AND OUTPUT....
.HTH CTPTR't' 00
3EGIN N~ME := BLANK; NXTEL: = t\IU KLASS:= TYPES;

~IZE := 513; FORM:= FILES;
~Nr; FILPTS(lJ ~= CTPTR;
Fl'" :::T ~= 22 T0 77; OJ

- - - - -.- - --
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MASTE.F l\ U0 IT, I') Et~T GA~ 0 TOTAL UPDATE 111.2

U' rF CO ;TPOL, ~r:TI':!j:", Ar,)/Ot;( l~~ACTI\iE CARl);) H, PASCSYM

3fCIN ALLUC(PT,v~RS); ~INPUT, OUTPUT~
HT~ PT'!' Lr)
['EGI I 'JAr'lE := ILITNA:'i[ IT]; ~XTf:.L:= NEXT; KLASS:= VARS;

VTYPE := CTPTR; V~INO ~= ACTUAL;
IF IT = 22 THEN

VAn09 := I~PT ~LSE VAOOR := OUTPT
VLfVEL := ::

c~O; NE~T:= PT'
:t.tp;
AlLOC(ALFAPTR,rYPE~,SY'-1BOLIC); rALFA-"
.;YTH ALFAPrR", DC
iE.GII '~A"~ := HITNAMU..]; NXTEL:= NEXT; KLASS:= TYPES;

SIlE := 1; FORM:= SYMBOLIC: FCONST:= NIL; PWSET:= NIL;
BITSllE := 40ROLENGTH:

~Nl ;
\LLOC (Rt.ALPTR,TYP,S,SYh30LIt:);
,~ITH REALPTR'" 00
PEGIN NAME := INITNAM(Z51; NXTEL

~IlE := 1! fORM:= SYM8'JI..IC:
8ITS1lE := WOR~LENGTH;

,.R£AL~

:= ALFAPTR: KLASS:= TYPES;
FCONST := ~IL; PWSET:= NIL;

- '.JC;
ALLOC(CI4ARPfR,TYPES,;)HP30LIC); ,.CI-iAR~
,!TH CH~RPTt(", .In
~EGI\ NA1E := P,IHA"["o]; N>:TEL:= REALPTR; KLASS:= TYPES:

~IlE := 1; FOf<M:= SYMBOLIC; BITSIlE:= 7:
ENO;
\LLOC(OT,KONST,lCrUAL); "=:=-"
nTY PT'" 00
3FCIr! t-..tE :=3LA~'K; t,XTEL:= NIL: KLASS:= KONST;

CONTYPE := CHARPT~; CONKINo a= ACTUAL:
VALUr=c; : = fJq SUCC:= NIL;

E Il; Ct-.~R[:'IR"'.FCGI\ST:= PT;
~LLOC(8['CLPTR,T,(?ES,,)Yt-r30LIC); ,.BCJLEl\N~
~ITH BOULPTP'" 0J
JEGIN NAME := I~IT~A~(27J; NYTEL:= CHARPTR; kLASS:= TYPES;

SIlE := 1; FOPM:= SYt>180LIC; BITSIZE:= 2;
EiJe :
4LLOC(pr,KONST,ACTLAL); ~fOL-"
HTH PT'" !JO
3EGI~ NA~E := I~IT~AM[2~]; ~XTEL := BOOLPTR:

KLASS := KONsr: GONTYPE ;= CHAPPTR; CO~[KII\IO := ACTUAL;
VAL UE~ : = G; SUCC : = NIL

~No ;
~txr i= PT; CTPjR := ~IL;

FCR IT := C Ta 1 00
8EGIN ALLOC(PT,KONST,ACTUAL); ~FALSE, TRUE~

WITH PT'" 00
BEGIN NA~E := INITNA~[IT+28]; NXTEL:= NEXT;

KLASS := KOi~ST, CO~T'.,P[:= eOOLPTR; CONKINO:= ACTuAL;
VALUES := IT; SUCC:= CTPTR;

END; CTPTR:= pr; ~EXT:= PT;

~u:"uj9

10

PA
PA
PA
PA
PA
PA
PA
PA'
PA
PA
PA
PA.
PA'
PA'
PA
PA
PA'
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA
PA'
PA
PA
PA
PA
PA
PA'
PA
PA
PA
PA'
PA'
PA'
PA'
PA'
PA
PA
PA'
PA
PA



UP')ATE V1.2"A T~[" AUPIT, I'1FNT CAh» TOTAL

LIST CF CO~.TRCL, ALTI' , M~D/O~ I~ACTIVE CARQS IN PA~CSY~

3v~LPTQ~.FLON:T:= F~T;
ALLJC cr'nPTR,TYPES,tU'1I:.RIC)' ..INTfGI="R+
WITI-I lI'TPTR'T' lJO
3cGIN "JA~'E ~= I~ITN~M(,)u]; N\(TEL:= '~EXT; ~LASS:= TYPES;

SIZE := 1 ; FCQA := ~U1€RIC :
'1I OJ . = 7 7 17 1+~ . _ ,J ~ \J J l J'" oJ0 J 0 J 8 ; Ml\X : = 3 7 7 7 7 7 7 77 7 7 7 7 7 7 7 B ;
BITS := WOPSL~~GTH;

t ~Il ; PRE [j f FP : = I NTP r R;
I="('F IT := 1 TO i 1)0
~~CI J ~LLOe(PT,rYPE',PG~~R); ..POWERSETCHAR, PO~ERSET BOOLEAN+

fITI-! I-'T'T' DO
1E';I"-I rJAME := BLANK; ~)(TEL:= NIL; KLASS:= TYPES;

,;)IZE:. := 1: F)~~ '= POWER;
IF IT = 1 TI-IEt ~POW~RSET 80ULlAN+
BEGIN E~)~T := BOOLPTP; 300LPTR'T'.P~SET:=
;::In ELS::: ~PCWf,(SET CHA'(+
PEGIN El~FT := CHAPPTP; eHARPTR'T'.p~SET

PhlITS := ~ORDLENGTH;
EN');

ENU;
CNl ;

~LLOC(U'.~EePT~,~~~S); ..TYP~ OF ALL UNDECLARED IJ~S+
4ITI-I UNOECPTR'T'01
3[GI~ NAME != '3LA'-JK ; NXTEl := NIL; KLASS := VARS ; VTYPE := NIL

VKI~D ;= AeTuA~ , VAJJR := Q ; VLE~El := 0

PT;

: = PT;

Et [ ;
ALLCC(PNuMPTR,TrPI:.~,POhE~) :
nTH PNU1PTPl' I)J
3ECIN N~I'1E := 1LA~,<: NXTEl:=

~IZE := 1; FO~M:= PJWEP;
:NC:
ALloe (LA"PT><, TYPE:>,PJntY):
HTIi LA'\PTRl' DO
3EGIN NA1E := BlA~~' NXTEL:=

SIZE := 1; FO~H:= POWE.R;

~TYDE OF PCWERSET J..58+

NIL;
ELSEl

KLASS ;= TYPES;
:= INTPTR; DWBITS 1= WORDlENGTH;

..TYPE 01='( ]+

NIL; KLASS:=
ELSET != NIL~

TYPES;
P\-'BITS := 0;

f:~'r ;
ALL J C ( C T P T R , K0 1'1 : T , F Qw '" I-<U ;

ITd CTPTR'T' 00
3[CIN NAM~ := 9LANK ; ~XTEL := NIL

C 0 ~ T YP E' ~= ~ E.ALP TR ; C 0 ~IKIN 0 :=

CAoni( := 3 : CU:I.J:'L := ~ :

~TYPE OF PARAM OF EXTEPNAL PROCEOURES+

; KLASS := KONST ;
FORMAL ;

Et J :

kAT := :::NT'>Ti'( :

ALLOC(PT,KONSf,ACTUAL) ;
~ITH DT'T' ClO
3E:I ~ qAME := II\JITN~~HL1] ; "JXTEL

C Q .H Y P"::: , = It T P T R ; C J N K I"I0 : =

sue: .= NIL
EN\.; ;

Jj:'XT:= PT
I='CPIT := 32 fa 37 JO
JEGI~ PLLOC(PT,PO~C);

..AlFALENG+

:= NEXT; KLA5S :=
ACTuAL; VALUES :=

KONST ;

10 ;

..SIN~ cas, EXP, L~, S~RT, ARCTAN+

- --- - -
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. ~JPL 1Aco T~ f.i AU0 IT, I1 Et. T CAR0 TeTA L

L: T CF C()~'TROL, AfTIVt. AND/OR PJACTIVE CARC'S IN PASCSY"1

HT>, PT DO
SEGI ,~ I'.A~I t. ~= 1:I'd TNA'1 ( IT]; NXTEL: = NEXT ;

V.LASS := PROC ; PROCTYPc := REALPTR ;
PPGCKINU .= AST0t.L ; PROCLEVEL := C ;
FjPMAL~ := errTp: PPOCA10R := IT . 58;
IF IT ~ ~~ THfN SLGSIZE := & lLSE SEGSIZE:= IT - 33

E~JO !

NEXT t-= PT

E "If ;

E,(~PTR '= NEXT
F~LPTS[l] FELT~Pt. := CrlARPTR;

.JIGITS := [~O=,:1~,~2~,~3~,~~~,~5~,:b~,~7~,~8~,~9~);
FO~ IT := C Tu ~ 00 PARMLIST.ERRNRS[IT] := r ] :

E.,'J;.>INX ~= C; [OLFLAG i= TRUE;
P~~'~LIST.ER~FLA& := FALSE ;
uP := TqUE; PRCOuE:= FAL~E;
P~CTR := J; LA~TLINK:= J; ~FOR PMDFILE~
AS~C~ECK := TRUf ; INXCHECK := TRUE; DIVCHECK := TRUE;
STCFLCrlECK := T,;»UE ; RCUNI)ING := TRUE;
KK := ALFALFNG; FTLTOP := -1: J~PIX:=~; CEXTABIX:= C;
PTX :=.:.; CHNI'X:= t; Bb['PL:= 3;
FO~ IT := 1 TO UNUHAX-1 00 GNOLAB[ITJ.SUCC := IT . 1
UNOLAB[lINDMAX] .SUCC := i.i
IC := F~R~LIST.I:O t 1
1AX':;TP := LAMPT:(;
?A~M~I~T.EXTFLA~S := [
IIT~ DISPLAY[C] 00
BEGIN FNAM~ := 'XTPTR ; OCCUR := BLOCK END ;

.
,

NC := ~; LC := IC;
JE~rCH: INSYMB~L;
REPC:AT

~ISPLAY[l].FNAME := ~IL; JISPLAY[1).OCCUR:= BLOCK;
TOP := 1; LEVEL:=...; NEXT: = NIL;
ALLrC(PT,UuMMYGLAS~); LC := IC ; PFIO? := -1;

"-", ~(NIL,PT);~" COMPILE USER PROGRAM
.. - ".
".~~~~".".".~~"...~".~.~".~

T F (LF VEL = _)" (NOt 1 7) THE I~ E R PO R (5 1+ )

UNTIL Nl = 17 ~ . . ;

~HILE '~OLFLAG CO NEXTCH; IF ERRINX > J THEN PRTERR;
II=' p'-',cr;;lE THEN r~J"'PTAE:n
o~rFILE+.PKINU := pJOCu2; P~OFILE COUNT := LASTLINK;
PuTtPMUFILU; r+LH<K TC1AIN PROGRAf" ENTRv,,-
~F<ITE(!:OL) ;

PAFMLI~T.LIMCOUF := IC ;

l:~J .
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) rtJ:>~ ,1A~TU AUDIT, ':JENT CARu rnfAL

'1~?" OF UPDATE IOEI\!TIFI:_RS .HTHIN OECK - PASCSYM

TOTAL ACTIVE

PASCSYM 42034203

--

UPDATE Vl.2 1 iJ.

- - - - - - - --- -- ---

I [JEH I 11:>< TOTAL ACTI VE

'jAt;I'\) i.J (;
)tFSV ., IJ 0
Pf\0CYM 42C3 42C3
Tt.T 0 G
PA,;CAL C U



72 r. M. FARSONS S~~ 304H 1J/16/72
. T ~ 'I J h 4 Z

.T9~J~,C~40C0~,T2Ju.

..:>E':,':;b1.

. C~A~CL Q7200C17 J1 0143

.~TT4CH OLDPL,PASCPL.

.CYCLE .., D~ScoL

. PFr. F C J'!J Ii SO j~9

.CYCLE 01, P~SCPL

.rIL~ HAS 9EEN ATTACHED
'.Upn~T[,Q,L=A1234;b7.
'.f-:t:AJH.G I'~PUT
.LJ:)J~rECO'-1PLETF
.FL 4,jGOO
I.':P 8.~92 SE~.
I.Pi"} 7.712 SES.
1.10 3.515 SEC.

-- - - ---



- - -

T99JJS1 /1// l:~W OF lI.>f /1//
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