
s· .. 

TYPE PLlOC 
** PROLOG TO DEC 10 MACHINE CODE COMPILER, VERSION 13 SEP 1975. 
** ------------_._-----------_._------_._---_._-------------_._----. 

-LIREFICHIER. 

** OPERATOR DECLARATIONS. 

H <DG,l). 
+WHERE(DG,2). 
+OR<DG,3). +ELSE<DG,3). 
+MDG,4) • 
+=(DG,5). +«DG,5). +}<DG,5). 
+1S<DG,5). +BECOMES<DG,5). 

+LE<DG,5) • 

H tDG,6). 
+!<DG,7). 
+*<GD,8) • 
+MOD<GD,9) • 

+. (DG,6). 
++(GD, 7). 
+/<GD,8) • 
+cr<GD,9) • 

** A FAIRLY GOOD SOLUTION TO THE TASK OF EVALUATING INTEGER 
** EXPRESSIONS USING A FIXED NUMBER (IN TI-IIS CASE 7) OF 
** FAST ACCUMULATORS IS EXPRESSED BY:-
** INTEVAU'lfX,*1,*J,*{(,*N,*RESULT, *CODE) WHERE 
** INSTRUCTIONS *CODE E:UATE EXPRESSION *x TO PRODUCE A VALUE 
** WHICH IS EITHER THE C NTENTS OF AC(*I> OR IS A LITERAL VALUE. 
** ACCUMULATORS AC(*J) ·0 AC(*K-l} AND MEMOHY LOCATIONS MEM(*N) 
**. AND ABOVE MAY BE SIDE-EFFECTED. 
** NOTE THAT AC<*11 )=AC(*I2) IF *11=*12 MOD 7 
** WHERE 7 IS THE NUMBEH OF FAST ACCUMULATORS. 

+1NTEVAL(QQQ(*Z,*EITHER), 
*I,*I,*I,*N,LIT(O), JRST(ERRCG» 

-VAR(*Z)-/-ERROR("VARIABLE UNASSIGNED"). 

+INTEVAUQQQ(*M,MUL TIPLE) , 
*I,*I,*Il,*N,AC(*1}, MOVE(R2,X(*M»; 

HLRZ <Hi , R2) ; 
CAIE (Rl , INT) ; 
JSP(C, INTLD); 
HRRZ(AC(*1),R2} ) 

+INTEVAI..<*X, 

** 
** 
** 
** 
** 
** 
** 
** 
** 

*1,*I,*I,*N,LIT(*X), VOID) 

-UNIV(*X,(*L.*R).NIL) 
-CHIFFRE( *U-/. 

SUB-EXPR-2: !-----!=!-------------! 
*J2 *12 *K2 

SUB-EXPR-l: !------!=!-------------! 

OPERATION: !---l 
*J3 *K3 



-

** EXPR: 
** 

!------!=!-----------------------------! 
**. 

+INTEVAU*X, 
*I,*J,*K,*N,*RESULT, *ARG2; 

*8AVE; 
*ARG1; 
*OP ) 

-NORMINTEXPR(*X,*F,*Xl,*X2)-! 
-PLUS(*N,1,*Ni) 
·-INTEVAU *Xl ,*1 ,*Jl ,*KiA,*Nl ,*RESUL nA, *Ar-\:Gi A } 
- INTEVALSTEPi ( *RESUL n A, *RESUL Tl , 

*ARGiA,*ARG1, 
*K1A,*Ki, *F,*I> 

-INTEVAL<*X2,*Kl,*J2,*K2,*N,*RESULT2A, *ARG2 ) 
-INTEVALSTEP2(*RESULT2Ay*RESULT2, 

*SAVE,*J1,*Kl,*N) 
-INTOP(*F,*RESULTl,*RESULT2,*RESULT,*I, *OP ) 
-AFFECTS<*F,*EXTENTOP)-PLUS(*I,*EXTENTOP,*K3) 
-MAX(*K2,*K3,*K)-MIN(*Jl,*J2,*J). 

+INTEVAU*Y, 
*I,*J,*K,*N,*RESULT, *ARG; 

*OP } 

-UNARYEXPR(*Y,*F,*X)-! 
-INTEVAL(*X,*I,*J,*Kl,*N,*RESULT1, *ARG ) 
-UNARYOP(*F,*RESULTl,*RESULT,*I, *OP ) 
-PLUS(*I,1,*K2) 
-MAX<*Ki,*K2,*K). 

+INTEVAU*X, 
*I,*I,*Il,*N,AC(*I), MOVEICAC(*I),*X) ) 

-KNOWNADDR(*X)-! 
-PLUS(*I,1,*I1). 

+INTEVAU*X, 
*I,*I,*I,*N,LIT(O), JRST(ERRCG» 

-ERF'<OR ( "INTEGER EXPR RE(~UIRElr"). 

+INTEVALSTEP1(LITC*Z),AC(*I), 
*ARG1A, *ARG1A;MOVEI(AC(*I),*Z) , 

*K1 A, *K1, *F, * I ) 
-NORI;VERSEOP(*F)-I 
-PLUS( *K1 A, 1, *Kl ). 

+ INTEVALSTEPl (*RESUL T1 , *RESUL T1 , 
*ARG1 , *ARGi , 
*Ki,*Ki, *F,*I). 

+INTEVALSTEP2(AC(*I2),MEM(*N), 
MOVEM(AC(*I2),MEM(*N» ,*J1,*Kl,*N) 

-MOINS(*Kl,*Ji,*EXTENT) 
-INF(6,*EXTENT)-!. 

+INTEVALSTEP2(*RESULT2,*RESULT2, 



+KNOWNADDR(HEAP). 
+KNOWNADDRCFNTAB). 

+ INTREU *X (*'(). 
+ INTREL (*X) *Y). 
+INTREU*X LE *'(). 
+INTREL(*X GE *Y). 

+NORMINTEXPR(*X+*Y,ADD,*X,*Y,. 
+NORMI NTEXPR ( * K-* Y , SUBTRACT, * X, * '( ) • 
+NORMINTEXpr«*X:::*Y ,MULTIPLY ,*X,*'!'). 
+NORMINTEXPR(*X/*Y,nIVIDE,*X,*n. 
+NORMINTEXPR(*X<*Y,LESSTHAN,*X,*'(). 
+NORMINTEXPR( *X) *Y ,LESSTHAN,*Y,·~X). 
+NORMINTEXPR(*X LE *Y,LESSOREQ,*X,*n. 
+NORMINTEXPR<*X GE *Y,LESSORECh*Y,*>O. 
+NORMINTEXPR (WD (*n BECOMES *X, ASSIGN, *X, *'(). 
+NORMINTEXPR(LH(*Y) BECOMES *X,LASSIGN,*X,*Y). 
+NORMINTEXPR (RH (*Y> BECOMES *X, RASSIGN, *X, *n. 
+Nor~MINTEXPR (XWD (*L, *R) , XWD v *F:, *L). 

+NOREVEt<SEOP (SUBTRACT) .. 
+NOREVERSEOP(DIVIDE) • 
+NOREVERSEOP (ASS IGN ) • 
+NOREVERSEOP(LASSIGN). 
+NOREVERSEOPCRASSIGN). 
+NOREVERSEOP(XWD). 

+AFFECTS(ADD,l). 
+AFFECTS(SUBTRACT,l). 
+AFFECTSCMULTIPLY,l). 
+AFFECTS(DIVIDE,2). 
+AFFECTS(ASSIGN,l). 
+AFFECTSCLASSIGN,l). 
+AFFECTS<F:ASSIGN,1 ) u 

+AFFECTS(LESSTHAN,O). 
+AFFECTS(LESSOREQ,O). 
+AFFECTS(XWIr,l). 

+INTOP(ADD, AC(*I), AC<*Il)',AC(*I), *I,ADDCAC<*I),AC(*Il» ). 
+INTOP(ADD, AC(*I), MEM(*N),'AC(*I), *I,ADD(AC(*I>,MEM(*N» ). 
+INTOP(ADD, AC(*I) , LIT(*W, A~*I)' *I,ADDHAC(*I>,*N) ). 
+INTOP(ADD, LITe*N), AC(*I), ACe*I), *I,ADDI(AC(*I),*N) ,. 
+INTOP(ADD, LITe *Nl) ,LIT< *N2) ,LIT (*N) ,*1, VOID , 

-PLUS( *Nl ,*N2,*N). 
+INTOP(SUBTRACT,AC(*I), Ace*Il), AC(*I), *I,SUBeAC(*I),AC(*Il» ,. 
+INTOP(SUBTRACT,AC(*I), MEMC*N), AC(*I), *I,SUB(ACC*I),MEM(*N» ). 
+INTOPCSUBTRACT,AC(*I>, LIT(*N}, AC(*I), *hSUBHAC(*I>,*N> ). 
+INTOP(SUBTRACT,LIT(*Nl),LIT(*N2),LIT(*N),*I,VOID ) 

-MOINSC*Nl,*N2,*N). 
+INTOP(MUL TIPL Y ,AC( *I>, Ace *Ii), Ace *I>, *1, IMUUAC( *1 hACC *Ii» ). 
+INTOPCMUL TIPL Y ,AC( *1), MEM( *N), ACC *I>, *1, IMULU~C( *I> ,MEM( *N» ). 
+INTOP(MULTIPLY,AC(*I), LIT(*N), Ace*I), *I,IMULICAC(*I),*N) ). 
+INTopeMULTIPLY,LIT(*N), Ace*I), Ace*I), *I,IMULIeAC(*I),*N) , .. 
+INTOP(MUL TIPLY ,LIT( *Ni) ,LIT< *N2), LITe *N) ,*1 ,VOID ) 

-MULT(*Nl,*N2,*N3) .. 
. +INTOP<DIVIDE, AC(*I), Ace*Ii), Ace*I), *I,mIV(AC(*I>,ACOH1H ). 

+INTOF' <DIVIDE , AC( *1), MEM( *N), Ace *1), *1 dDIV(AC( *I> ,MEMe *N» ). 



+INTOPCDIVIDE, AC(*I), LIT(*N), AC(*I), *I,IDIVICACC*I),*N) ). 
+INTOPCDIVIDE, LIT(*Nl),LIT(*N2),LIT(*N),*I,VOID) 

-DIV(*Nl,*N2,*N). 
+INTOPCASSIGN, AC<*I), AC(*I1), AC(*D, *I,MOVEMCACC*H, 

o :: AC ( * 11» ) • 
+INTOP{ASSIGN, AC(*I), MEM(*N), AC(*I}, *I,MOVE(ACH,MEM(*N»; 

MOVEM(AC(*I),ACHCO» ). 
+lNTOP(ASSIGN, ACC*I), LITC*N), ACC*l), *I,MOVEMCAC(*l),*N) ). 
+INTOP(f~SSIGN, LlT< *Nl), LITe *N2) ,AC( *I>, *1 ,MOVEI (ACC *I> ,*Nl); 

MOVEMCAC(*1),*N2) ). 
+lNTOP(LASSIGN, AC(*l), AC(*I1h AC(*lh *1,HRLMCAC(*l), 

O:ACC*I1» ). 
+INTOP(LASSIGN, AC(*I), MEMC*N), AC(*I), *I,MOVE(ACH,MEMC*N»; 

HRLM(ACC*I),ACH(O» ). 
+INTOP(LASSIGN, AC(*I), LIT(*N), AC(*I), *l,HRLMCAC(*I),*N) ). 
+INTOP(LASSIGN, LIT(*Nl),LITC*N2),AC(*I), *I,MOVEICAC(*I),*Nl)j 

HRLM(AC(*I),*N2) ). 
+lNTOP(RASSIGN, AC(*I), AC(*Il), AC(*I), *I,HRRMCAC(*I), 

0: AC ( * 11» ) • 
+INTOP(RASSIGN, ACC*D, MEMC*N), AC(*I>, *1 ,MOVE(ACH,MEM(*N) H 

HRRM(ACC*I),ACH(O» ). 
+INTOP(RASSIGN, AC(*D, LIT(*N), ACC*Ih *I,HRRM(AC(*I>,*N) ). 
+INTOP(RASSIGN, LIT<*Nl),LIT(*N2),AC(*I), *I,MOVEICAC(*I),*Nl); 

HRRM(AC(*I),*N2) ,. 
+INTOP (LESSTHAN,AC( *1), ACC *I1), VOID, *I ,CAMLCACC *1) ,ACC *I1»; 

JRST<EPFAIU ). 
+INTOPCLESSTHAN,AC(*I), MEM(*N>, VOID, *I,CAMUAC(*I) ,MEM(*N»; 

JRST<EPFAIU ). 
*I,CAIL(AC(*I),*N), 

JRST<EPFAIU ). 
*I,CAIG(AC<*I),*N); 

JRST<EPFAIU ). 
+INTOF'(LESSTHAN,LIT< *Nl ) ,LIT( *N2) ,VOID, *I,*CODE) 

-[lOC *N2>*Nl lx *CODE=VOIII ELSE *CODE=JHST<EPFAIU 1. 
+INTOP(LESSORE(hAC( *1), AC( *I1), VOID, *1 ,CAMLE(AC( *1) ,AC( *11 »; 

JRST(EPFAIU ). 

+ INTOF' (LESSORE[h AC ( * I) , 
\ 

MEM(*N), VOID, 

LIT<*N)~ VOID, 

+1NTOP(LESSOREG,LIT<*N), AC(*I) , VOID, 

*I,CAMLE(AC(*I),MEM(*N»; 
JRST<EPFAIU ). 

*I,CAILE(AC(*I),*N); 
JHST<EPFAIU ). 

*I,CAIGE(AC(*I),*N); 
JRST<EPFAIU ). 

+INTOP(LESSOREQ,LIT< *Nl), LITe *N2) ,VOID, *I,*CODE) 
-DO ( *N1> *N2 lx *CODE=JRST(EPFAIU ELSE *CODE=VOID ). 

+ I NTOP (XWD, AC ( * 1) , AC ( * I 1), AC ( * 1), * I , HRU AC ( * 1) , AC ( * Ii » ) • 
+1NTOP(XWD, AC(*D, MEM(*N), AC(*1), *I,HRUAC(*I),MEM(*N» ). 
+INTOP(XWD, AC(*I), LIT(*N), AC(*1), *I,HRLI<AC(*D,*N) 1. 
+INTOP(XWD, LIT(*Nl),LIT(*N2),AC(*I), *I,MOVEICAC(*I),*Nl); 

+UNARYEXPR(WD(1>:·X), WORD,*X). 
+UNARYEXPR(LH(*X),LHALF,*X). 
+UNARYEXPR(RH,RHALF,*X). 

HRLI(AC(*1),*N2) ). 

+UNARYOP(WORD, AC( *D, AC( *D, *1, MOVE(AC( *1), O:AC( *1)) ). 
+UNARYOP(WORD, LIT( *N), AC( *1 ),*1, MOVE(AC( *1 h*N) ). 
+UNARYOP(LHALF,AC(*1), AC(*l),*I, HLRZ(AC(*I),O=AC(*I» ). 
+UNARYOP(LHALF,LIT(*N),ACC*I),*1, HLRZ(AC(*I),*N) ). 
+UNARYOP(RHALF,AC(*I), AC<*I),*I, HRRZ(AC(*I),O:ACC*I» ). 

'+UNARYOP(RHALF,LIT(*N),AC(*I),*I, HRRZ(AC(*I),*N) )" 



"", 

** COMPILATION OF A SINGLE CLAUSE. 

+CLAUSE<*C, 
*F , '~M, *ARGl , *ALLOCATE; 

*UNIFYi ; 
*UNIFYj 
*SAVEFL; 
*.BODY; 
'JRST(A(*M» ; 
*DATAH 
*DATA2j 
*DATA3; 
*DATA4· ) 

-COMPLETERHS ( *C, .~p WHERE *l~) 

-MARKVARS(*P WHERE *Q) 
-CHECKSLASH(*P,*P1,*SAVEFL) 
-UNIV ( *P1 "~F • *A) -LENGTH ( *A, *M) 
-HDNTL(*A,*AO,*Al) 
-L TERMF !RST ( *AO, *ARGl ,*Nl ,.)fUNI FYi ,* DAT A1 ) 
-LTERMSOUTER<*Al,*N1,*N2,1, *UNIFY , *DATA2 ) 
-BODY(*l~,*N2,*N3, *.BODY , *DATA3 } 
-MOINS(*N3,2,*N) 
-ALLOCATE (*N, *ALLOCATE , *DATA4 ). 

+HDNTLCNIL,VOID,NIL). 
+HDNTLC*X.*Y,*X,*Y). 

\ 

** THE BODY <RIGHT-HAND SIDE) OF THE CLAUSE. 

+BODYC*Q, 
*NO,*N, *INITIALISE; 

MOVE(X,VH 
*GOAL, 
MOVE(A,X(1»; 
HLf.~Z ( X , A) , 

*DATA ) 

-GOALS ( *l~, *NO, *N, *GOAL , *DATA ) 
-INITIALISE(*NO,*N, *INITIALISE ). 

** ALLOCATION OF SPACE ON THE STACK FOR THE CLAUSE'S VAf~IABLES. 

+ALLOCATE(O, VOID, 



-

+ALLOCATE(l, 

+ALLOCATE(2, 

+ALLOCATE(*N, 

-INF(*N,lO)-I. 

+ALLOCATE(*N, 

AOBJP(ST,STOFL), 

VOID )-/. 

AOBJP(ST,STOFL); 
AOBJP(ST,STOFL) , 

VOID )-1. 

ADD(ST,DBLt*N»; 
JUMPGE(ST,STOFL) , 

VOID} 

ADD<ST,*U; 
JUMPGE (ST , STOFU , 

*U, 
;(WD(*N,*N> ). 

** EVALUATION OF THE GOALS COMpr~ISING THE BODY OF THE CLAUSE. 

+GOALS ( *Ql OR *l~2, 

*NO,*N, 

+GOALS ( *Ql &*l~2, 
*NO,*N, 

-I 

PUSI-!(ST,V); 
-rIDVEHV,ST(O» ; 

AOBJP(ST,STOFL); 
HRLZM(X,V(1» ; 
*DISJUNCT; 

*EXIT: , 

*DATA 

*GOAL1 ; 
*GOAL2 , 

*DATA ) 

-GOALS(*Gl ,*NO,*Nl, *GOAL1 , *DATAl ) 
-GOALS ( *l~2, *Nl , *N, *GOAL2, ~f[lAT A2 ) 
-SHORTEN ( *DATA1;*DATA2 , *DATA ). 

+GOALS ( *li! , 
*NO,*N, 

-/ 

*GOAL; 
HRRZ<Hl ,;«0»; 
MOVEM<Rl,V(O» , 

*DATA ) 



+GOALS(*X,*NO,*t-!, *CODE , *DATA ) 
-NOTRACE-I-GOAU*X,*NO,*i'h *CODE 1 *DATA ). 

+GOALS(*X, 
*NO,*N, JSP(A,PRED(SORTE»; 

*ARG; 
QUTSTR(CRLF); 
*CODE , 

*DATA 

-RTERM(*X,QUTER,*No,*rh *ARG , *DATAl ) 
-GOAU*X,*N,*Nl, *CODE , *DATA2 ) 
-SHORTEN( *DATAli*DATA2 , *DATA ). 

+GOAU*Y IS *X, 
*NO,*N, 

-I 
- r NTLOAII( * X, *ARG ) 

*ARG; 
*RESULT , 

VOID) 

-INTRESULT<*Y,*NO,*N, *RESULT ) .. 

+GOAL(*Y BECOMES *X, 
*NO,*N, *CODE , 

VOID) 

-/ 
- INTEVAL< * Y BECOMES *X, 70006, * J, *K , o';-*RE8uL T , *CODE ) • 

( - +GOAL(*X=*Y, 

c 

*NO,*N, 

-I 

MOVE(B,*Xl) ; 
MOVE (Bl ,'lfYl ) ; 
JSP(C,EPEQ) 

*DATA ) 

-RTERM(*X,OUTER,*NO,*Nl, WD(*Xl) , *DATAl 
-RTERM(*Y,OUTER,*Nl,*N, WD(*Y1), *DATA2 ) 
-SHORTEN ( *DATAli*DATA2 , *DATA ). 

+GOAL(FAIL, 
*N,*N, 

+GOALtTRUE, 
*NO,*NO, 

+GOAUVAfH*X) , 
*NO,*NO, 

JRST(EPFAIU , 

von )-1. 

VOID 

VOID )-1. 

*CODE , 

VOIn ) 



( "'-. 
\ 

-/-CHECKVAR(*X, *CODE ). 

+GOAL<INCHAR(*X), 
*NO,*N, 

--/ 

INCHWUVAU; 
*RESULT , 

VOID) 

-INTRESULT(*X,*NO,*N, *RESULT ). 

+GOAL<INNBCHAR<*X), 
*NO,*N, 

-/ 

*Ln 
INCHWL<VAL); 
CAIN(VAL,32); 
JRST<*U; 
*RESULT , 

VOID ) 

-INTRESULT<*X,*NO,*N, *RESULT }. 

+GOAL(SKIF'CHAR<*X), 
*NO,*NO, 

-/ 
-INTARG(*X,*Xl, *ARG }. 

+GOAL<OUTCHAR(*X), 
*NO,*NO, 

-/ 
-INTARG(*X,*XO, *ARG 
-INTADDH<*XO,*Xl ). 

+GOAL(NEWLINE, 
*NO,*NO, 

+GOAL<*Q, 
*NO,*NO, 

-INTREU*Q}-I 

INCHWUAC1) ; 
CAIE(ACl ,*Xl); 
JRST(*U , 

VOID) 

*ARG; 
OUTCHR( *Xl) , 

VOID -} 

OUTSTR (CRLF ) , 

VOID )-1. 

VOID) 

-1 NTEVAL ( *l~, 70006, *J, *K, 0, *RESUL T , *CODE ). 

+GOAL(*l~, 

*NO,*N, JSP (A, *PF~EDICATE) ; 
*ARGS , 



-UNIV<*Q,*F.*A)-LENGTH(*A,*I) 
-FLAGPREIrICATE<*F,*I,*PREDICATE) 
-RTERMS(*A,OUTER,*NO,*N, *ARGS , *DATA ). 

** EVALUATION OF ALTERNATIVES IN THE BODY OF THE CLAUSE. 

+DISJUNCH *lil OR *Q2, 
*NO, *rh *EXIT , 

-/ 

MOVEI<FL,*U; 
HRLM(FL,V(O»; 
*GOALj 
JRST (*EXIT) ; 

*DISJUNCT , 

*DATA ) 

-GOALS(*lil ,*NO,*Nl, *GOAL , *DATAl j 

-DlSJUNCT(*Q2,*Nl,*l'h*EXIT, *DISJUNCT , *DATA2 ) 
-SHORTEN ( *DATAlj*DATA2 , *DATA ). 

+DISJUNCT( *ll, 
*NO,*N,*EXIT, HRRZS(V(O» ; 

*GOAL , 

*DATA 

** CODE TO CHECK FOR A VARIABLE (EVAL PRED 'VAR'). 

VOID ) 

-VAR(*X)-j-WARNING(HOBVIOUSLY A VAR"). 

+CHECKVAR ( CKm ( *N, MUL T I PLE) , 

+CHECKVAR(*X, 

SKIPE(Rl,X(*N»; 
JSP(C,CHKVAR) )-/. 

JRSHEPFAIU 

-WARNING("OBVIOUSLY NOT A VAR"). 

** CODE FOR THE ARGUMENTS OF EVALUABLE PREDICATES. 



-INTEVAL(*X,70006,*J,*K,O,*RESULT,*CODE) 
-DO( *RESULT=LIT<*N) a. *Xl=*N ELSE *Xl=VAUO) ). 

+INTLOAD(*X,*CODE) 
-INTEVAU*X,70006,*J,*K,O,*RESULT,*CODE1) 
- DO ( *RESUL T=LI T< *N) & *CODE=MOVE I( VAL, *N) 

ELSE *CODE=*CODEl ). 

+INTADDR(VAL(O),VAL)-/. 

+INTADDR(*X,*ATOM) 
-UNIV(*X,*F.NIU 
-FLAGATOM(*X,*F,*Z,*ATOM). 

+INTRESULT(QQQ(*I,SINGLE), 
*N,*N, 

+INTRESULT(QQQ(*NO,MULTIPLE), 
*NO,*Nl, 

-/-PLUS(*NO,l,*Nl). 

+INTRESULTCQQQ(*I,MULTIPLE), 
*N,*N, 

+INTRESULT<*X, 
*N,*N, 

-UNIV(*X,(*L.*R).NIL) 
-CHIFFRE(*L)-I .. 

+INTRESULT(*X, 
*N,*N, 

VOID )-/ .. 

MOVEI(R2,X(*NO»; 
JSP(CdNTASS) ) 

MOVE(R2,X(*I»; 
JSP(C,INTRES) )-/ .. 

CAIE(VAL,*X); 
JRST(EPFAIU ) 

JRST<EPFAIU ) 

-WAF~NING(" INTEGER OR VARIABLE EXPECTED"). 

** CODE FOR PERFORMING UNIFICATION WITH THE OUTERMOST LIST OF TEHMS 
** lDN THE LEFT-HAND SIDE OF THE CLAUSE. 

+LTERMSOUTER(*T.*A, 
*NO,*N,*MO, 

-PLUS(*MO,l,*Ml} 

*ARGCODE; 
*ARGSCODE , 

*DATA } 

-LTERMOUTER(*T,*NO,*Nl,*MO, *ARGCODE , *DATAl ) 
-LTERMSOUTERC*A,*Nl,*N,*Ml, *ARGSCODE , *DATA2 ) 
-SHORTEN( *DATAli*DATA2 , *DATA ). 

~-f'o 



+LTEI~MSOUTER (NIL, 
*N,*N,*M, VOID, 

VOID ). 

** CASE OF A SINGLE OCCURRENCE OF A VARIABLE. 

+LTERMOUTER(QQQ(*I,SINGLE), 
*N,*N,*M, VOID , 

VOID )-/. 

** CASE OF THE FIRST OCCURRENCE OF A MUL TIPL Y OCCURRING VARIABLE. 
** fUVAR' IS CALLED IF THE ARGUMENT IS A SKELETON,REFERENCE OR VOID. 

+LTERMOUTER(QQQ(*NO,MULTIPLE), 
MOVE (1',((IA<*M) ); 
TLNN(T,MSKMA); 
JSP(C,UVAR)j 
MOVEM(T,V(*NO)} , 

VOID} 

** CASE OF A SUBSEQUENT OCCURRENCE OF A VARIABLE. 
*.~ 'UREF' IS ALWAYS CALLED. 

+LTERMOUTERtQQQt*I,MULTIPLE), 
*N,*N,*M, 

** CASE OF AN ATOM A 

MOVE(B,\1IA<*M» ; 
MOVE (Bi , V ( * r ) ) ; 
JSP(C,UREF) , 

VOID )-/. 

•• 'UATOM' IS CALLED IF THE ARGUM\ IS A REFERENCE OR VOID. 

+LTERMOUTER(*T, 

-UNIV(*T,*F.NIL)-I 
-FLAGATOM(*T,*F,*Z,*ATOM). 

MOVE(T,i!A(*M»; 
TLNN(T,MSKMAS); 
JSP(C, UATOM); 
CAME(T,*ATOM}; 
JRST<FAIU , 

VOID} 

lHf CASE OF A SKELETON (NON-ATOMIC,NON-VARIABLE INPUT TERM). 
** 'USKEL' IS ALWAYS CALLED. 
** IF THE ARGUMENT, WHEN FULLY DEREFERENCED, IS A REFERENCE, 
** THEN '*ARGSCODE' IS SKIPPED. 

~r'-11 



+LTERMOUTER(*T, 
*NO , '~r'" *M , MOVE ( B , {]A( *M ) ) , 

JSP(C,USKEL); 
WD(*SKEL); 
*INITIALISE; 
JUMPE ( y, *L ); 
*ARGSCODE; 

*SKEL= ; 
XWD(SKELv*FUNCTOR); 
*ARGS; 
*DATA ) 

-UNIV(*T,*F.*A)-LENGTH(*A,*I) 
-FLAGFUNCTOR(*F,*I,*FUNCTOR) 
-LTERMSINNER<*A,*NO,*N,l, *ARGS , *ARGSCODE , *DATA ) 
-INITIALISE(*NO,*N, *INITIALISE ). 

** UNIFICATION WITH AN INNER LIST OF TERMS AT DEPTH 1 ON THE LHS. 

+LTERMSINNER<*T.*A, 
*NO,*N,*MO, 

-F'LUS(*MO,l,*Ml) 

*ARG; 
*ARGS , 

*ARGCODEj 
*ARGSCODE , 

*DATA ) 

-LTERMINNER(*T,*NO,*Nl,*MO, *ARG , *Af<GCODE , *DATAl ) 
-LTERMSINNER(*A,*Nl,*N,*Ml, *ARGS , *ARGSCODE , *DATA2 ) 
-SHORTEN ( *DATA1;*DATA2 , *DATA }. 

+LTERMSINNER(NIL, 
*N,*N,*M, VOID , 

VOID , 

VOID ). 

** CASE OF A SINGLE OCCURRENCE OF A VARIABLE. 

+LTERMINNERwcm<*NO,SINGLE) , 
*NO,*Nl,*M, WIJ( Y ( *NO» '\ 

VOID , 

VOID) 

'** CASE OF THE FIRST OCCURRENCE OF A MULTIPLY OCCURRING VARIABLE. 
** 'UVAR1' IS CALLED IF THE ARGUMENT IS A SKELETON or.;: REFERENCE. 



+L TERMINNERW(~(H *NO, MUL TIPLE) 'I 

*NO,*Nl,*M, WD(Y(*NO)} , 

MOVE <T ,~B( *M»; 
TLNN(T,MSKMA); 
JSP(C,UVAR1); 
MOVEM(T,V(*NO» 'I 

VOID ) 

** CASE OF A SUBSEQUENT OCCURRENCE OF A VARIABLE. 
** 'UREFl' IS ALWAYS CALLED. 

+L TERM INNER ((~QQ ( * I 'I MUL T IPLE ) 'I 
*N,*N,*M, 

** CASE OF AN ATOM. 

MOVE <T,Cm<*M) ); 
MOVE (Bl , V ( * I ) ) ; 
JSP(C,UREF1) 'I 

VOID )-1. 

** 'UATOM' IS CALLED IF THE ARGUMENT IS A REFERENCE. 

+LTERMINNER(*T, 
*N,*N,*M, 

-UNIV(*T,*F.NIL)-/ 

WD<*ATOM) , 

MOVE(T,@B(*M)}; 
TLNN(T,MSKMAS); 
JSP(C,UATOM); 

CAME <T,*ATOM) ; 
JRST<FAIU 'I 

VOID) 

-FLAGATOM(*T,*F,*Z,*ATOM). 

** CASE OF A SKELETON. 
** 'USKELl' IS ALWAYS CALLED. 

+LTERMINNER(*T, 
*NO,*N,*M, WD<*SKEL) 'I 

I 

MOVE<T,@B(~Hi» ; 
JSP (C, USKELj H 
WD(*SKEL) , 

*SKEL: ; 
XWD(SKEL,*FUNCTOR); 
*ARGS; 

*,DATA } 
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( 

- -

-UNIV(*T,*F.*A)-LENGTH(*A,*I) 
-FLAGFUNCTOR(*F,*I,*FUNCTOR) 
-RTERMS Of A ,r NNER, *NO, *t,l, *ARGS , * DATA ). 
-INITIALISE(*NO,*N, *INITIALISE ). 

** CODE FOR COMPLETING UNIFICATION WITH THE FIRST 
** TERM ON THE LEFT-HAND SIDE OF THE CLAUSE. 

+L TERMFIRST( VOHI, 
VOID,2, 

+LTERMFIRST(QQQ(2,*EITHER), 
GENEF~AL , 3, 

+LTERMFIRST(*T, 

VOID , 

VOID )-/. 

VOID, 

VOID )-/ .. 

SPECIAL (*TYPE,*KEY,*ADDR), 
2, VOID , 

VOID) 

-UNIV(*T,*F.NIL)-/ 
-FLAGATOM(*T,*F,XWl)(*TYPE,*KEY),*ADDR). 

+LTERMFIRST(*T, 
SPECIAL<SKEL,*KEY,*Ll) , 
*N, *INITIALISE; 

JUMPE(Y,*L); 
*ARGSCODE; 

*L: , 

*Ll: ; 
XWD(SKEL,*KEY), 
*ARGS; 
*DATA ) 

-UNIV(*T,*F.*Aj-LENGTH{*A,*I) 
-FLAGFUNCTOR<*F,*I,*KEY) 
-LTERMSINNER(*A,2,*N,1,*ARGS,*ARGSCODE,*DATA) 
-INITIALISE(2,*N,*INITIALISE). 

** DATA REPRESENTING TERMS IN 
** (1) THE, RIGHT-HAND SIDE (BODY> OF THE CLAUSE; 
** (2) THE LEFT-HAND SIDE OF THE CLAUSE AT DEPTH) U 
*.); THE SECOND ARGUMENT IS THE DEPTH WHICH IS EITHER 'OUTER' OR 
** tINNER' • 

. +RTERMS ( * T. *A, *[h 
*NO,*N, 



*ARGS , 

-F!TERM(*T,*D,*NO,*Nl, *ARG , *DATAI ) 
-RTERMS(*A,*D,*Nl,*N, *ARGS , *DATA2 > 
-SHORTEN ( *DATAl ;*D{~TA2 , *DATA ). 

+RTERMS(NIL,*D, 
*N,*N, VOID , 

VOID ). 

** CASE OF AN OUTER VARIABLE HAVING A SINGLE OCCURRENCE. 

+RTERMCQQQ(*I,SINGLE) ,OUTER, 
*N,*N, WDCAVOID) , 

VOID )-/. 

** CASE OF THE FIRST OCCURRENCE OF A MULTIPLY OCCURRING VARIABLE 
** AT THE OUTERMOST LEVEL. 

+RTERM(QQQ(*NO,MULTIPLE) ,OUTER, 
*NO,*Nl, WD(X(*NO» , 

VOID ) 

** CASE OF THE FIRST OCCURRENCE OF A VARIABLEl' OCCURFUNG AT AN 
** INNER LEVEL. 

+RTERM(QQQ(*NO,*£ITHER),INNER, 
*NO,*Nl, WD(Y(*NO» , 

VOID) 

** CASE OF A SUBSEQUENT OCCURRENCE OF A VARIABLE, AT THE OUTD;:MOST 
** LEVEL. 

+RTERM WQQ (* I, MUL TIF'LE) , OUTER, 
*N,*N, WD(X(*I» , 

VOID )-/. 

** CASE OF A SUBSEQUENT OCCUri:RENCE OF A VARIABLE, AT AN INNER LEVEL. 

+RTERMCQQQC*I,MULTIPLE),INNER, 
*N,*N, WDCY(*I» , 

VOID )-/. 



( . 

'. 

** CASE OF AN ATOM. 

+RTERM(*T,*D, 
*N,*l'h 

-UNIV(*T,*F.NIL)-/ 

WD(*ATOM) 

VOID) 

-FLAGATOM(*T,*F,*Z,*ATOM). 

** CASE OF A SKELETON. 

+RTERM(*T,*D, 
*NO,*N, WD(*SKEL) , 

*SKEL= ; 
XWD(SKEL,*FUNCTOR); 
*ARGS; 
*DATA } 

-UNIV (* T, *F. *M -LENGTH (*fh * I) 
-FLAGFUNCTOR(*F,*I,*FUNCTOR) 
-RTERMS(*AdNNER,*NO,*N, *ARGS , *DATA }. 

( ** CODE TO INITIALISE A BLOCK OF VARIABLES TO "UNASSIGNED". 

-MOINS(*N,*NO,*I) 
-INF(4,*I)-1 
-F'LUS(*NO,l,*Nl) 
-MaINS ( *I'h 1 ,olfN2 >.. 

-F'LUS(*NO,l,*Nl) 

SETZM(V(*NO»; / 
HRLZI(Rl,V(*NO»; 
HRRI<Rl ,V(*Ni> H / 
BLT(Rl,V(*N2» ) 

VOID )-1. 

SETZM(V(*NO»; 
*INITIALISE ) 

-INITIALISE(*Nl,*N,*INITIALISE). 

** MISCELLANY. 

+FLAGATOM(*T,*F,*VAL,AT(*I»-ATOM<*T,*1,*VAL)-I. 
'+FLAGATOM( *T ,*L. *R, X~JD( INT ,*1") ,AT (*1» 

-CHIFFRE (*U-I 
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-ATOM(*T1 ,*IO,*VALl )-/ 
-PLUSC *10,1,*1) 
-AJOUT(+ATOM(*T,*I,XWD(INT,*T».NIL). 

+FLAGATOM(*T,*F,XWDCATOMp*FUNCT),ATC*I» 
-ATOM(*Tl,*IO,*VAL1)-1 
-PLUS ( *1 0,1 ,* I ) 
-FLAGFUNCTOH{*F,O,*FUNCT) 
-AJOUT(+ATOM(*T,*I,XWDCATOM,*FUNCT».NIL). 

+FLAGFUNCTOR(*F,*N,*I)-FUNCTOR(*F,*N,*I)-I. 
+FLAGFUNCTOR(*F,*N,*I) 

-SUF'F'(+FUNCTORCOUNT<*I).NIL) 
-PLUSC *I, 1,*11) 
-AJOUTC(+FUNCTOR(*F,*N,*I).NIL) 
-AJOUT(+FUNCTORCOUNT(*Il).NIL). 

+FUNCTOR("NIL",O,O). 
+FUNCTOR(".",2,1). 

+FUNCTORCOUNT(2). 

+FLAGF'f<EDICATE( *F ,*N,PREII( *I) )-PREDICATE( *F ,*N,*I )-1. 
+FLAGPf.:EIIl CATE ( *F , *N, PRED ( * I) ) 

-PREIJICATE(*F1 ,*Nl ,*IO)-I 
-PLUS( *10,1 ,*I> 
-AJOUT(+PREDICATE(*F,*N,*I>.NIL). 

+PREDICATE(,'GOAL" ,o,o}. 
+PREIJI CATE C" SORTER" , 1 ,SORTE). 
+PREIIICATEC"PUNIV'" ,2,PPUNI). 

+FLAGCLAUSE(CL(*I» 
-SUPP(+CLAUSECOUNTC*IO).NIL)-/ 
-PLUSe*IOyl,*I) 
-AJOUT(+CLAUSECOUNT<*I).NIL). 

+CLAUSECOUNT(O). 

+MARKVARS( *T )-VAR( *T )-/-ECiUAL (*T ,QCm(*I ,*Z». 
+MARKVARS(QQQ(*I,MULTIPLE»-I. 
+MARKVARS(*T)-UNIV(*T,*F.*A)-MARKVARSLIST(*A). 

+MARKVARSLIST(*T.*A)-MARKVARS(*T)-MARKVARSLIST(*A). 
+MARKVARSLIST(NIL). 

+COMPLETERHS (*p WHERE *li y *P WHERE *Q) -/ • 
+COMPL£TERHS ( *p, *P WHERE Tf<UE). 

+CHECKSLASH(*P!,*P, HRRZS(V(O» I-I. 
+CHECKSLASH(*P,*P, HRLM(FL,V(O» ). 

+LENGTH(*T.*A,*Nl)-LENGTHC*A,*N)-PLUS(*N,l,*Nl). 
+L£NGTH(NIL,O). 

+MAX(*X,*r,*r)-INF(*X,*Y)-/. 
+MAX( *x,*y ,*X). 



( , 

+SHORTEN( VOID;*X ,*X)-/g 
+SHORTEN( *X;VOID ,*X)-/. 
+SHORTEN( *x ,·~X). 

+£I0<*X ELSE *n-DO<*X)-/. 
+DO(*X ELSE *n-/ -DO(*'(). 
+DO(*X&*Y)-/-DO<*X)-DO(*Y). 
+DO(*X=*Y)-/-EQUALC*X,*Y). 
+£I0<*X>*Y)-/-INF(*Y,*X). 
+DO(*X OR *Y)-DO(*X). 
+DO(*X OR *n-I-DO(*n. 
+DOO~X)-*Xg 

** EXTERNAL INTERFACEg 

+COMPILECLAUSES 
-ASSERTED (*C) 
-CLAUSE(*C,*F,*N,*ARG1,*CODE) 
-FLAGCLAUSE<*CL) 
-ASSEMBLE(*CODE,*Cl) 
-OUTPUTC *CL:;*CODE ) 
-FLAGPREIIICATE(*F,*N,*PRED) 
-RECORDCLAUSE(*PRED,*CL:*ARG1) 
-FAIL 

+COMPILECLAUSES. 

+COMPILE-COMPILECLAUSES-FAILg 
+COMPILE 

-BLOCK(*PRED,*BLOCK) 
-NOTCOMPILED(*F'RED) 
-AJOUT(+COMPILEII(*PHED).NIL) 
-COMPILEBLOCK(*BLOCK,*CODE) 
-ASSEMBLE(*CODE,*PRED) 
-OUTPUT ( *PRED:;*CODE ) 
-FAIL. 

+COMPILE-OUTPUT< FNTAB= }-FAIL .. 
+COMPILE 

-FUNCTOR(*F,*N,*I) 
-OUTPUT ( XWD(*N,NAME(*I» ) 
-FAIL 

+COMPILE 
-FUNCTOR(*F,*N,*I) 
-CODESTRING(*F,*STRING) 
-OUTPUT ( Nr~ME ( * 1 ) : ; *STRI NG } 
-FAIL. 

+COMPILE 
-ATOMC*T,*I,*VAL) 
-OUTPUTC AT(*I):,*VAL } 
-FAIL .. 

+COMPILE-SORCHA(N END START" )-LIGNE. 

+NOTCOMPILED(*P)-COMPILED(*P)-/-FAIL 
'+NOTCOMPILEII(*P). 
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+DELETECLAUSES-ASSERTED(*C)-SUPP(+ASSERTED(*C).NIL}-FAIL. 
+DELETECLAUSES. 

** IDEALLY 'ASSEMBLE' WOULD GENERATE INPUT FOR THE LOADER DIRECTLY. 
** FOR THE TIME BEING, THE JOB IS DELEGATED TO~. MACRO. 
** filE OBscur~E CODING Ie TO CONSERVE STOHAGE OM FROLuG'S STACK. 

+ASSEMBLE(*CODE1*L)-ASSEMBLE(*CODEJ*L10,~N)-I. 

+ASSEMBLE<*X;*Y,*L,*NO,*N)-/ 
-ASSEMBLE<*X,*L,*NO,*Nl} 
-ASSEMBLE(*Y,*L,*Nl,*N). 

+ASSEMBLE(LAB(*L,*N):,*L,*N,*N)-I. 
+ASSEMBLE(*LAB:,*L,*N,*N)-I. 
+ASSEMBLE(VOID,*L,*N,*N)-I. 
+ASSEMBLE(*X,*L,*NO,*N) 

-PLUS ( *1'10,1 ,*N}. 

+QUTPUT(*X}-QUTPUn (*X)-FAIL. 
+QUTPUT(*x). 

+QUTPUn(*X;*Y)-/-OUTPUT(*X)-OUTPUT(*Y,. 
+QUTPUn (VOID) -I. 
+QUTPUn(LAB(*L,*N):)-I. 
+OUTPun (*L: )-1 

-PUTI TEM ( *L ) 
-SORCHA C" : ... )" 

+OUTPun (*X)-UNIV( *X, ·)(:F. *A> 
-SORCHA C" " ) 
-SORCHA(*F) 
-.SORCHA ( " N) 

-F'UTITEMS(*A) 
-LIGNE. 

+PUTITEMS(NIL)-/. 
+PUTITEMS(*X.NIL)-/-PUTITEMC*X). 
+PUTITEMS(*X. wt' .NIU-/-PUTITEM(*X)-SORCHA(" " )-PUTITEM(*Y). 

+PUTITEM(*X.*Y)-/-SORCHA("""")-SORCHA(*X.*Y)-SORCHA(""N"). 
+PUT ITEM (t].)f X) -I-SORCHA ( " rr ) -pun TEM ( *X) • 
+PUTITEM(LAB( *L,·)(:N) )-/-PUTITEM( *U-SORCHA(" + .• )-SORTER( *N)" 
+PUT ITEM (PREII( *N) ) -I-SORCHA ( "P" ) -SORTER ( *1'1) • 
+PUTITEM(DBL(*N»-I-SORCHA(NDBL"}-SORTER(*N). 
+PUTITEM(AT(*N»-/-SORCHA(NAN)-SORTER(*N). 
+PUTITEM(CL(*N»-I-SORCHA(NC")-SORTER(*N). 
+PUTITEM(NAME(*N})-I-SORCHA("N")-SORTER(*N). 
+f'UTITEM(AC(*I»-I-RESTE(*I,],*IO)-SORCHA('''AC .... )-SORTER(*IO}. 
+PUTITEM(*X=*Y)-/ 

-PUTITEM(*X) 
-SORCHA("(N) 
-PUTITEM( *n 
-SORCHA(")N). 

\ I +PUTITEM(-*X)-/-SORCHAC .... _·· )-PUTITEM(*X). 
+PUTITEM(*X)-UNIV(*X,*F.NIL)-SORCHA(*F). 
+PUTITEM(*X)-UNIV(*X,*F.*Y.NIL) 

-PUT ITEM ( * '( ) -SORCHA (N ( .. ) -SORCHA': *F ) -SORCHf~ (" ) N ) • 

+WARNING( *X)-SOF<CHA(N ; WARNING:·' )-SORCHA (*X)-LIGNE. 

+£RROR(*X)-SORCHA(N jERROR= .. )-SORCHA(*X)-LIGNE. 
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+RECORDCLAUSE(*PRED,*CL) 
-BLOCK(*PRED,*LIST)-/ 
-AJOUT(+BLOCK(*PRED, *LIST;*CL ).NIL). 

+RECORDCLAUSE<*PRED,*CL) 
-AJOUT(+BLOCK(*PRED, VOW;*CL ).NIU. 

** GENERATION OF CODE TO MAP A GOAL ONTO A SET OF POTENTIALLY 
** .MATCHING CLAUSES. 

+COMP I LEBLOCK ( *LISn *CL: VOIrI, JSP (C, r NTROO) ; 
*CODE; 
JSP(FL,*CU; 
WD(O) ) 

-/-SIMPLEBLOCK(*LJ.ST,*CODE). 

+COMPILEBLOCK(*LIST;*X, JSP(CdNTROH 
*SECTIONS; 
*SECTION; 
WD(O) ) 

-DO( *X=(*CL:GENERAU b GENSECTION(*LISn*X,*LISTO,*SECTION) & 
SPSECTIONS(*LISTO,*SECTIONS> 

ELSE FINALSPSECTION (*LISn *X, *LIS1'O, *SECTION) b 
GENSECTI ONS ( *LI STO, *SECTI ONS) ) • 

+SIMPLEBLOCK(*LIST;*CL=VOID, *CODE; 
JSP(FL"lfCL) } 

-SIMPLEBLOCK(*LIST,*CODE). 

+SIMF'LEBLOCK(VOID, 

+GENSECTIONS(VOID, 

+GENSECTIONS(*LIST, 

VOID ). 

VOID )-/. 

*SECTIONS; 
*SECTION ) 

-GENSECTION(*LIST,*LISTO,*SECTION) 
-SPSECTI ONS ( *LI S1'O, *SECTI ONS) • 

+SPSECTIONS(VOID, 

+SPSEC1'IONS ( *LIS1' , 

VOID )-/. 

*SECTIONS; 
*SECTION ) 

-SPSECTION(*LIS1',*LIS1'O,*SECTION) 
-GENSECTIONS(*LISTO,*SECTIONS). 

+GENSECTION(*LISTj*CL=GENERAL, 
*LISTO, *CODE; 

JSP(FL,*CU ) 



-

VOID ). 

+SPSECTION(*LIST, 
*L.ISTO, JSP(C,*SSECRTN); 

WD(*L3H 
*L1 :: ; JSP (C 1 ST ARGl ) ; 
*L2::;JRST(*L4); 

*NONREFCODE; 
*L3:j*REFCODE; 

HRRZ(Rl ,V(-l»; 
MOVEM(Rl ,V(2»; 

*L4:: ) 

-SF'SECTI ONA< *L.IST ,*LISTO, *N, *SUBLIST , *REFCODD 
-SPSECTIONB(*N,*SUBLIST,*L1,*L2,*NONREFCODE) 
-SPSECTIONRTN (*LISTO, *N, o"'SSECfUm. 

+FlNALSPSECTION(*LIST, 
*LISTO, JSP(C,*SSECRTN); 

WD(*L3); 
*L1:: iWII(O); 
*L2:jJRST(FAILB); 

*NONREFCODEi 
*L3::;*REFCODE ) 

-SPSECT lONA ( *LIST , *L 1ST 0, *N ~dtSUBLI ST 3' *REFCODD 
-SPSECT I OND ( *N, *SUBL I ST , *L1 , olfL2 ,*NONREFCODE) 
-SPSECTIONRTN(*LISTO,*N,*SSECRTN). 

+SPSECTIONRTN (VOHI,oJliN,SSECLO) - INF (*N, 5)-/. 
+SF'SECTIONRTN(VOlD,*N,SSECTO)-/ .. 
+SPSECTIONRTN(*LIST,*N,SSECL)-lNF(*N,5)-/ .. 
+SPSECTIONRTN(*L1ST,*N,SSECT}-/. 

+SPSECTIONA(*LIST;*CLAUSE, 
*L.ISTO,*N, 
*SUBLlSH*CLAUSE, *CODEj 

*CALL ) 

-EQUAL ( *CLAUSE, *CL :: SPECIAL ( * TYPE, *I,EY ,*ARGl ) ) - / 
-no ( * TYPE =Sf'::EL l. *CALL = ( MOVE I (F~l ,*ARGl ) ; 

ELSE 

JSP(C,ASSSK1); 
JSP(FL,*CU } 

*CALL= ( MOVE(Rl,*ARG1); 
MOVE(R2,V(-1» ; 
MOVEM(Rl ,R2(o»; 
JSP(FL,oJliCU ) } 

-SPSECTIONA(*LIST,*LISTO,*Nl,*8UBLIST,*CODE) 
-PLUS ( *Nl ,1 ,*rn • 

~()- '2. ( 

/ 
/ 



- --

+SF'SECTIONA( *LIST ,*LIST ,o,VOUt,VOUI). 

+SPSECTIONB(*N,*L1ST, 
*L1 ,*L2, 

-INF<*t·h5)-1 

*TESTS; 
JRST (~*L2) ; 
*PROCS ) 

-GROUF'LIKECLAUSES( *LIST ,*L1STi) 
-SEGTESTS ( *LISTi, *Ll , * TESTS, *PROCS) • 

+SF'SECTIONB( *N,*LIST, 
*L1 ,*L2, 

-MOINS(*N,l ,*Ni) 
-CHOOSEMASK(*Ni,*BIT.*BITS) 

WD(*MASK) ; 
WD ( ~ ( *U Ri ) ) ; 

*TABLE; 
*CODE ) 

-MULT(*BIT,2,*BIT1)-MOINS<*BIT1,1,*MASK) 
-ARRAYTESTS<*BIT.*BITS,*LIST,*Ll&*L2,*TABLE,*CODE> .. 

** A 'BIT' IS AN INTEGER OF THE FORM 2**N. 

+ARRAYTESTS<*BIT.*BITS,*LIST, 
*LABELPAIR, *TABLE1; 

*TABLE2 , 

*CODE1; 
*CODE2 ) 

-SF'LITONBIT (*BIT, *LIST, *LISTi , *L1ST2) 
-ARRAYTESTS(*BITS,*LISTi,*LABELPAIR,*TABLE1,*CODE1) 
-ARRAYTESTS(*BITS,*L1ST2,*LABELPAIR,*TABLE2,*CODE2). 

+ARRAYTESTS(NIL,VOID, 
*L1&*L2, 

+ARRAYTESTS(NIL,*LIST, 
*L1&*L2, 

VOID I-I. 

*TESTS; 
JRST (~*L2) ; 

*PROCS ) 

-GROUF'LIKECLAUSES( *LIST, *LISTi ) 
-SECHESTS(*LISTl ,*L1 ,*TESTS,*PROCS). 



-_. 

+SPLITONBIT(*BIT,VOID,VOID,VOID)-I. 
+SPLITONBIT< *BIT, *LIST; *CLAUSE , *LIST1 ,*LIST2) 

-SPUTONSIT (*BIT, *UST, *LIST1 A, *LIST2A) 
-EQUAL(*CLAUSE,*CL:SPECIAL(*TYPE,*KEY,*ARG1» 
-SELECTBIT(*BIT,*KEY,*X) 
-DO( *X=O & *LIST1={*LISTiM*CLAUSE> & *LIST2=*LIST2A 

OR *X=l & *LIST1=*LIST1A & *LIST2=(*LIST2Aj*CLAUSE) }. 

+SELECTBIT(*BIT,*KEY,*X) 
-MULT(*BIT,2,*BIT1) 
-RESTE(*KEY,*BIT1,*REM) 
-DIV(*REM,*BIT ,*X). 

+CHOOSEMASK(l,l.NIL)-I. 
+CHOOSEMASK(*N,*BIT1.*BIT2.*BITS) 

-DIV<*N,2,*Nl ) 
-CHOOSEMASK(*Nl,*BIT2.*BITS) 
-MULT(*BIT2,2,*BIT1). 

+GROUPUKECLAUSES(*LISTO;*CLAUSE,*LIST) 
-GROUPLIKECLAUSES(*LISTO,*LISn) 
-DO( INSERTCLAUSE(*LISn,*CLAU8E,*LISn 
ELSE *LIST=(*LISTlj*CLAU8E) ). 

+GROUPLIKECLAUSES(VOID,VOID). 

+ INSERTCLAUSE ( *LI sn *CLS: SPEC! AU * TYPE, *KEY ,*ARGl ) f 
*CUSPECIAL (-lHYF'E,*KEY , *ARGl A) , 

*LISn (*CLS;*CU =SPECIAU*TYPE,*I<EY f*ARG1) )-1. 
+INSERTCLAUSE (*LISTO; *CLAUSEO,*CLAUSE,*LIST;*CLAUSEO) 

-INSERTCLAUSE(*LISTO,*CLAU8E,*LIST). 

*T£8TS; 
CAMN(R2,*ARG1); 
JRST (*L) , 

*PROCS; 
*PROC ) 

-SEIHESTS ( *L.I ST , *L1 , * TESTS, *PROCS) 
-LIKECLAUSES(*CLS,*TYPE,*L1,*LJ*PROC). 

+SEQTESTS( VOID,*L1 ,VOID,VOID). 

+LIKECLAUSES(*CLS;*CL, 
*TYPE,*L1 ,*L, *U; 

*PROC; 

-I 

MOVEI (FL , *L1 ) ; 
JRST(*CL) ) 

-LIKECLAUSES1<*CLS,*TYPE,*PROC). 

-+LIKECLAUSES(*CL, 
*TYPE,*L1 ,*CL, VOID ). 



+LIKECU~USESl ( lI.'CLS; ·*CL, 
*TYPE, 

-/ 

ifPROC; 
JSP(FL,lI.'Cl) ; 
*RELOAD ) 

-LIKECLAUSES1(ifCLS,*TYPE,*PROC) 
-RELOADIFSKEL(*TYPE,*RELOAD). 

+LlKECLAUSESl (*CL, 
*TYPE, JSP(FL,*Cl) ; 

*RELOAD 

-RELOADIFSKEL{*TYF'E,*RELOAD). 

+RELOADIFSKEL(SKEL, JSP(C,RELDSK) 
+RELOADIFSKEL(*TYPE, VOID ). 

-LET(*X;*Y)-!+LET(*X)+LET(*Y). 

) .- / , . 

-LET(*X)-AJOUTC(+ASSERTED(*X).NIL). 

-TRACE-SUPP(+NOTRACE.NIL). 
-NOTRACE-AJOUT(+NOTRACE.NIL). 

+FIN. 
-TTY. 


