
LITTLE NEW:,){.ETTE~ 42A 
-A PARSER~eooE GENERATOR INTERFACE 

-APPEND IX ; 

MACROS USED OUTSIDE THE INTERFACE 

JlJL Y 20, 1976 
T. STUART 

+* WS = .ws. ** +*PS= .PS. ** +*CS= .cs. ** 
+* SOF<G = .F. l+.SL. , .so. , ** +* SLEN • .F. l , .SL. , ** 
+* TE~TL( MESSAGEOuT) = CALL TEXTLR(MESSAGEOUT); ** 
+* ENDL • CALL ENDLR ; ** 

I* COMMAND MACROS - GENERATORS USE TrlESE TO ~CCESS STACKS ANO 
WINDOWS *I 

+* INITrtCODI: • 
$ INITIALIZ~ OP STACK AND QUEUE STACK 

CALL PESETrtREAO; ** 

++ POP = 
$ POPS NEXT OPERATOR INTO -OP- AND -COUNT- ANO 
1 INITIALIZES STACKS FOR MACROS POP2, PUSH2, AND GET"ARG. 

CALL POPrtOP; ** 

++ POP2 = 
$ POPS OPERATORS IN THE STACK fOLLCwING - □ P- AND 
$ INITIALIZES STACK FOR GETrtARG2. 

CjLL NEXTrtOP2 ; ** 

+* PUSH2 • 
$ RETIEVES GPERATORS IN THE STACK PRECEDING -OP- AND 
$ INTlALIZES STACK FOR MACRO GETPARG2. 

CALL LASTrtOP2 ; ** 
+* POPrtQUEUE = 

$~INOOWS NEXT OPERAND IN -wUE-. 
CALL QUEUErtUP ; ** 

+* GETrtARG( ARGCLASS ) = 
$WINDOWS AN ARGUMENT OF THE CURRENT -OP- lN -ARG-. 

CALL OPENrtARG( ARGCLASS ) ; ** 

++ GETi+ALL = 
$WINOOwS ALL ARGUMENTS Of THE CURRENT -OP- EXCEPT 
$MULTIPLE CLASS ARGUMENTS AtTER THE FIRST. 

CALL ALLrtARGS ; ** 
+* GETrtAPG2( ARGCLASS ) = 

$WINDOWS ~N ARGUMENT OF THt CURRENT -OPZ- lN -ARG2-. 
CALL SETPARG2( ARGCLASS ) ; ** 

+* GET~ANY( !DENT ) = 
$WINDOWS OPERAND IOE~T lN -ANY-. 

CALL ANYrtARG( lOENT ) ; ** 



L ITTLE-4ZA-2 ., ,. OPERATOR TYPl:S *' 
+* OPitBEGIN = -6 ** $ FIR!:>l OP IN A ROlJTINE 
+• OPrtCOMMENT = -5 ** $ COMMENTS FROM SOURCE 
+• OPrtBLOCK "' -4 ** $ 8LDCK rNFO 
+* OPrtEND = -3 ** $ END OF ROUTINE 
+• OPrtF~CT "' -2 ** $ FNCT ENTRY 
+• OPrtSUBR = -1 ** $ SUBROUTINE ENTRY 

$ 0 NOT USED 
+• OPrtAOO • 1 ** 
+• OPrtSUB = 2 ** 
+• OPitGT = 3 ** 
+• OPitLT • 4 ** 
+• OPrtGE = 5 ** 
+• OPrtLE = 6 ** 
+• OPitEl • 7 ** 
+• OPrtNE = 8 ** 
+• GPrtMUL • 9 ** 
+* OPrtDIV = 10 ** 
+• OPitOR = 11 ** 

$ 12 NOT USED 
+* OP.+AND = 13 •• +• OPrtEXOR • 14 ** +* OPrtLIST = 15 ** $ TURN ON/OFF ASSEMBLY LIST 
+• OPrtNB • 16 ** $ NUMBt:R OF BITS OPERATION 
+• OPrtFB • 17 ** $ FIRST BIT OPERATION 
+• OPi+NOT = 18 ** $ NOT OPERATION 
+* OPrtFCALL • 19 ** 
+• C!PrtSCALL • 20 •• 
+• OP rt AS IN = 21 ** $ SIMPLE ASSIGNMENT OPERATION 
+• OPrtDATA • 22 •• $ DATA OPERATlO 
+• OPrtFASIN • 23 ** $ F !ELD ASSIGNMENT • F • 
+• OPrtIO = 24 ** $ BINARY TRANSPUT 
+• OPi+RfTURN = 25 ** $ RETURN 
+• OPitFE-XT • 26 ** $ EXTRACTION OPERATION 
+* OP.+IF = 27 ** $ IF ( ... ) GO TO 
+• OPrtLAB = 28 ** $ LAB EL DEFINITION 
+* OPitGOTO • 29 ** $ GO TO 
+* OPrtGCBY = 30 ** 
+• OPrtXLOAD = 31 ** $ INDEXED (ARRAY> LOAD 
+* OPrtXASIN = 32 **· $ INDEXED STORE 
+* OPrtXFASIN = 33 ** $ INDEXED FIELD STORE 
+* OPrtlFNOT • 34 ** $ IF NOT 
+* OPrtCCAT = 35 ** $ .cc. OPERATION 
+* OPrtIN = 36 ** $ • IN. OPERATlON 
+• OPitEEXT • 37 ** $ • E • EXTRACT OP 
+ * OPrtSEXT • 38 ** $ . s. EXTRACT OPERATION 
+* OPrtEASIN = 39 ** $ • E • FIELD ASSIGNMENT 
+• OPrtSASIN • 40 ** $ . s. FIELD ASSIGNMENT 
+• OPrtXE:ASIN • 41 ** $ • E • l~DEXED FIELD STORE 
+* OPrtXSASIN = 42 ** $ • s. INDEXED FIELD STORE 
+* ROP.+ADD = 43 •• $ RtAL ADD 
+* ROPrtSUB = 44 ** $ REAL SlJBTRACT 
+* ROPrtGT = 45 ** $ REAL GREATER THAN 
+* ROPrtLT = 46 ** ~ REAL LE: S S THAN 
+* RUPrtGE = 47 •• $ REAL GFEATEk THAN OR E'1UA L 10 
+* ROPrtLE = 48 ** $ REAL LESS THAN OR EQUAL TO 
+* ROPrtEQ .. 49 ** 1 REAL E. "1lJAL TO ,. 
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+• ROP.+NE = 50 •• $ REAL NCT EQUAL TO 
+• 1'-<0Pr+fwlUL • 51 ** $ REAL MUL TIPLICATlON 
+• ROPr+DIV = 52 ** $ REAL DlVlSlUN 
++ ROPrtuSUB • 53 •• $ REAL lJNARY MINUS 
+• IJPi+FLOAT = 54 •* ++ OPrtIFIX = 55 ** +• OPi+ABS • 56 ** +• OPr+IABS a 57 ** +• □ Pi+AlNT = 58 •• 
+* OPrtINT • 59 ** +• OPr+AMOO • 60 ** +• OPrH-10D = 61 ** 
+• CPi+SIGN • 62 ** +• OPr+ISIGN • 63 •• 
+* OPr+DIM = 64 ** 
+• OPrtIOIM • 65 •• 
+• OPrtEXP • 66 •• $ EXPONE:NTlAL 
+• OPrtALOG = 67 •• $ NATUAL LOG 
+• OPrtALOGlO • 68 ** $ COMMON LOG 
+• OPi+SIN • 69 ** $ SINE: 
+• OPrtCOS • 70 ** $ COSINE 
+• OPrtTANH • 71 •• $ H'fPERBLLIC TANGENT 
+• OPi+SQRT .. 12 ** $ SQUARE ROOT 
+• OPrtATAN = 73 ** $ ARC TANGENT 
+• OPrtATAN2 • 74 ** $ "T/lN(Al/A2> 

++ OPrtFIRST • OPr+BEGIN ** $ FIRST CJP IN LlST 
+* OPrtLAST = 0Pi+ATAN2 •• $ LAST ••• 
+• NMBR~OPS a 81 ** $ NO. OF OP SPACES 

INDICES TO WINDOW ELEMENTS FOR ATTRIBUTES OF ARGUMt:NTS 

ARGUMENT ATTPIBUTE ATTfdBUTES DEFINED FOR-
ATTRIBUTES BINDlNG ____ ,.. _____ 

--------- ------------------------
•• VALUEal ** $ STATIC ALL E XC E:PT TEMPORARIES 

••• QT=2 ** $ STATIC (QUANTITY TYPE> ALL 
+* ID•3 ** $ STATIC ALL 
+* SIZ=4 ** $ STATIC ALL 
+* DIM•5 ** $ STATIC VARIABLt:S 
++ NSIO•c** $ STATIC lNAMESET ID> GLOBALS, EXTERNAL 
+* USE:i:7 ** $ OP-BOUND TEMPOF<ARIES 
+• 8YTES•8 ** $ STATIC (BYTE OR CHAR. COUNT) SEE SUBR 

+• NATS = 8 •• $ NUMBER OF ATTRIBUTES (ulMS OF wlNDOWS) +• WINOD~SZ = WS ** $ SlZE OF WINDG~S IS USUALLY WS 

FILES 

STATlC 



LI TTLE-42A-4 ., ,. QUANTITY TYPES ( QT) FOR ARGUMENTS *I 

+* OPBITS • l ** $ SIT STRING 
+* QrtNEGATE • 2 •• $ NEGATIVE NLMBER 
+* QrtREAL = 3 •• $ RE~L NUMBER 
+• Qi+CHARS• 4 ** $ STRING OF CHARACTERS 
+* QrtCOOES• 5 •• $ STRING OF CHARACTEK CODES 
+• QrtTEMP = 6 ** $ TEMPORARY 
+* Qi+VAR • 7 •• $ VARIABLE 
+• Q.+PARAM• 8 ** $ FORMAL PARAMETER 
+• Ci+LABEL= 9 ** $ LABEL 
+* Qi+EXTERNAL•lO** $ EXTERNAL SYMBOL 

,. CLASSES GF ARGUMENTS ., 
+* Ci+SOURCE = 1 ** $ SuURCE ARGUMENT 
+* CrtRESULT = 2 ** $ RESULT TEMPORARY 
+• CrtTARGET .. 3 ** $ TARGET VARlABLI::: FOR ASSlGNMEN T 
+* Ci+lNDEX = 4 ** $ INDEX 
+• Ci+LEFT = 5 ** $ LEFT ARGUMENT IN BINARY OPERATION 
++ Ci+~IGHT • 6 ** $ RIGHT ••• 
++ Ci+LOCATIONs 7 ** $ LABEL G~ ROUTINE NAME 
++ CrtwIDTH • 8 ** $ FIELD WIDTH OR CHARACTER COUNT 
+* Ci+ORIGIN • 9 ** $ P05ITION OF START OF FIELD 
++ CrtMULTIPLE= 10 •• $ ONE OF MULTIPLE ARGUMENTS 

+* NMBRi+CLASSE:S :a l(.J ** $ 10 CLASSES Of OPERANDS 

++ NMSETi+LEN = 20 ** $ NUMBER Of CHARACTERS IN NAMc5ET NAME 

'* 



LITTLE-42A-~ 
MACROS USED ONLY BY THE INTERFACE 

I* LEGAL STATUS OF CLASSES (USED TO DcFINE -LEGAL- ARRAY) ♦/ 

+* L~SOUPCE = 18_1_ ** 
+* L~RESULT • 18-10- ** 
+* L~TARGET = lB•lOO, ** 
+* L~INDEX • 13-1000,** 
+* L~LEFT = 1B-10000~ ** 
+* LPRIGHT • 1B-100000- ** 
+* L~LOCATION• lB-1000000~ ** 
++ LPWIDTH = lB-10000000-** 
+* LPORIGIN • lB-100000000- ** 
++ L~MULTIPLE• 1s-1ooooocooo- •• 

+• ZEROW( wINOOW ) = $ MACRO TO ZERG OUT A wlNOOw 
SIZE ZZZI(PS>; 
DO ZZZI • 1 TO hATS J $ ZERO O~T EACH ATTRIBUTE ELEMENT 

~INOOw( ZZZI > = 0; 
ENO 00 ZZZI ; 

+* LEGAL~CLASS< OPERATOR, LCLASS J = $ TEST OP FOR LEGAL CLASS 
.F. LCLASS, 1, LEG•t< UPEPATOR - OP~FlRST + 1 ) ++ 

CONOITIO~AL COMPILATION FLAG--
HT WHEN SET, THE HOST AND TARGET MACHINES ARE lDENTlCAL 
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I• VARIA8LE DEFINITION SECTION 
-------- ---------- ------- ., 

SUBR REAC~MOOuLE ; 
I• THIS ROUTINE MUST BE INCLUDED IN C □ MPlLATIDNS OF (l) COOE 

GENERATORS, AND (2) UPPER LEVEL INTERFACE ROUTINES. IT IS 
THE ONLY ROUTINE THAT CODE GENERATORS MUST INCLUDE. *I 

NAMESET CODE; 
/+ THIS NAMESET IS ACCESSED dY CODE GENERATORS AND UPPER 

LEVEL INTE~FACE ROUTINES. *I 

/+ VARIABLES USED TO DEFINE OPERATORS *I 

SIZE 
OP<WS>, 
COUNT<PS>, 
OP2(WS), 
COUNT2<PS>, 

$ OPERATOR TYPE AS DEFINED BY OP. TYPE MACROS 
$ COUNl OF OPERANDS FOk THIS OPERATOR 
$ TYPE OF OPERATOR 2 
$ CORRESPONDING COUNT r □ k OPERATOR 2 

/♦ WINDO~S THROUGH WHICH OPERANDS MAY BE SEEN*/ 

I• OPERATOR BOUND WINDOWS-*/ 

SOURCE<WINDOWSZ), RESULT<WINODwSZ>, TARGET(WINDOWSZ>, 
INOEX(WINOOWSZ>, LEFT(wINDOWSZ>, ~lGHT(wINDOWSZ>, 
LOCATION(WINDOWSZ>, WIDTH(wINDOWSZ), 
ORIGIN<WINDOWSZ), MULTlPLE(WlNDOWSZ>, 

ARG<WINOOWSZ>, ARG2hJlNOOwSZ>, 

,. INDEPENDENT wINDOwS *' 
QUE< \ti J.ND(iwSZ >, ANY(WlNDOwSZ); 

DIMS 

I• OPERATOR BOUND WINDOWS-*/ 

SOURCE(NATS), R~SULT(NATS>, TARGET(NATS), 
INDEX(NATS), LEFT(NATS), RIGHT(NAlS), 
LOCATION(NATS>, wIDTH(NATS>, 
ORIGIN(NATS>, MULTIPLE<NATS), 

ARG(NATS>, ARG2(NATS>, 

I* INDEPrNDENT WINDOwS *I 

CUE(NATS>, ANY(NATS>; 

END NAMESET CODE i 

END SUBR READ~MODULE 



SUBR UPPERr+READ; 
/+ THIS ~OUTINE IS COMPILED ONLY wlTH UPPER LEVEL INTERFACE*/ 
NAMESET UPPER ; 

SIZE LEG•L<NM&Rr+CLASSES> ; 
DATA LEGAL • 

DIMS LEGAL(NMBRr+OPS) ; 

O, 
O, 
o, 
O, 
Lr+LOCATION 
L,.LOCATION 
0 ' 

V Lr+MULTIPLE, 
V L,.MULTIPLE, 

L,.LEFT V L,.RIGHT y Lr+RESULT, 
L,.LEFT V Lr+RlGHT V L,.RESULT' 
Lr+LEFT v L,.RIGHT v L,.RESuLT, 
L,.LEFT V L,.RlGHT V L,.RESULT' 
L,.LEFT v L,.RIGHT v L,.RESULT, 
L,.LEFT V L,.RIGHT V Lr+RESULT, 
L,.LEFT V L,.RIGHT V L,.RESULT' 
L,.LEFT v L,.RIGHT v L,.RESULT, 
Lr+LEFT v Lr+RIGHT v Lr+RES~LT, 
Lr+LEFT v Lr+RIGHT v L,.RESuLT, 
L,.LEFT V Lr+RlGHT V Lr+RESULT' 
0 ' 
Lr+LEFT V L,.RIGHT V L,.RESULT' 
L,.LEFT V Lr+RIGHT V L,.RESULT' 
0 , 
L,.SOURCE v L,.RESULT, 
Lr+SOURCE V L,.RESULT, 
L,.SOURCE V L,.RESULT, 
L,.LOCATION V Lr+MULTIPLE V Lr+KESULT, 
L,.LOCATION v L,.MULTIPLE, 
Lr+SOURCE V Lr+TARGET' 
L,.TARGET v Lr+INDEX v Lr+MULTIPLE, 
Lr+S □ URCE v Lr+TARGET v L~wIOTH v L,.ORIGIN, 
Lr+SOURCE V Lr+TARGET V L,.LEFT V L,.RlGHT, 
0 , 
L.+S □ URCE v L.+wIDTH v L.+ □ PIGIN v L.+RESULT, 
L.+SOURCE v Lr+LOCATION, 
L.+LOCATIDN, 
L.+INDEX V Lr+MULTIPLt , 
Lr+SOURCE V Lr+INDEX y L~RESULT' 

$ BEGIN 
$ COMMENT 
$ BLOCK 
$ ENO/EXIT 
$ FUNCTION Ef'-.ITRY 
$ SUBROUTI~E ENT~Y 
$ NOT USED 
$ OP,.AOD 
$ OPr+SUB 
$ OPr+GT 
$ OP,.L T 
$ OP,.GE 
$ OPr+LE 
$ OP,.EC 
$ OPr+NE 
$ OPr+MUL 
$ OPr+OIV 
$ OP,.OR 
$ NOT USED 
$ lJP,.ANO 
$ OPr+EXOR 
$ NOT USED 
$ OPr+NB 
$ GP,.FB 
$ OPr+NOT 
$ FUNCTION CALL 
$ SUBROUTI~E CALL 
$ SIMPLE ASSIGNMENT 
$ DATA ASSIGNMENT 
$ flELO ASSIGNMENT 
$ bl NARY l/ 0 
$ RETURN 
$ FIELD EXTRACTlON 
$ l F • •. GO TO 
$GOTO 
$ GOBY 
$ lNDEXEO L. □ AD 
$ INDEXED STORE L.+SOURCE v Lr+TARGET v Lr+lNOEX, 

Lr+SOURCE V L.+TARGET V L.+INDEX V L.+WIDTH V L.+ORIGIN , 
$ INDEXED FIELD ASSIGNMENT 

Lr+SOURCE v L~LOCATIGN, $ IFNOT ••• GO TO 
L.+LEFT v l~RIGHT v L.+RESULT, $.CC.STRING CONCAT 
l,.LEFT v Lr+RlGHT v Lr+RESULT, $ .IN. STRING StARCH 
Lr+SOURCE v Lr+WIDTH v L~DRIGIN v l.+RESULT, $ .E. FIELD EXTRACT! □~ 
lr+SOURCE v L~WIDTH v Lr+ORIGlN v Lr+~ESULT, $ .s. FlELO EXTRACTION 
L.+SOURCE v L,.TARGET v Lr+~IDTH v L,.ORIGIN, $ .E. FI~LD ASSIGNM~NT 
l~SOURCE v l~TARGET v L,.WlDTH v LPDRlGIN, $ .s. ~IELO ASSlGNMtNT 
Lr+SOURCE V L.+TARGET y Lr+lNDEX V LP~lDTH y l,.ORIGIN, 

$ .E. INDEXtD FIELD ASSIGNMtNT 
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Li+SOURCE v li+TARGET v LPINOEX v LPwlDTH v 

$ .s. INDEXED FIELD ASSIGNMENT 
L~LEFT v l~RIGHT v L~RESULT, 
Li+LEFT v LPRIGHT v Li+RESULT, 
Li+LEFT v L,..RIGHT v L,.RESULT, 
L,..LEFT v L~RIGHT v LrtRESULT, 
li+LEFT v L,..RIGHT v lPRESvLT, 
L,..LEFT v L,..RIGHT v Li+RESULl, 
L,..LEFT V Li+RIGHT V Li+RESULT, 
Li+LEFT v L,..RIGHT v Lr+RESuLT, 
L,..LEFT V Lr+RIGHT V L,..RESULT, 
L,..LEFT V L~RIGHT V L,..RESULT, 
L,..SOURCE V l,..RESULT' 
Li+SOURCE v L,..RESULT, 
L,..SOURCE V Li+RESULT, 
L,..SDURCE V L,..RESULT, 
Li+SOURCE v Li+RESULT, 
LrtSOURCE v Li+RESULT, 
L~SOURCE V L,..RESULT' 
Lr+LEFT v L~RIGHT v Li+RESULT, 
Li+LEFT v L,..RIGHT v li+RESULT, 
L,..LEFT v Li+RIGHT v LPRESULT, 
L,..LEFT v Li+RIGHT v LPRESULT, 
Li+LEFT V L,..RIGHT V Li+RESULT, 
LrtLEFT v LrtRIGHT v L~RESULT, 
LrtSOURCE V LPRESULT, 
L,..SOURCE v L,..RESULT, 
Li+SOURCE V L,..RESULT' 
Li+SOURCE v L,..RESULT, 
L~SOURCE v L,..RESULT, 
LrtSOURCE v LrtRESULT, 
L,..SOURCE v LPRESULT, 
L,..SOuRCE v LrtRESULT, 
LrtlEFT v Li+RIGHT v LrtRESULT 

SIZE 
$ DUPLICATE LF -OP-

Li+OR.CGlN, 

$ ROPrtADD 
$ RDP.+SUB 
$ ROPr+GT 
$ ROPrtl T 
$ ROPr+GE 
$ l<OP.+LE 
$ ROP,..E.Q 
$ l<OPPNE 
$ ROP,..f'IUL 
$ t<OPi+OIV 

LITTLE:-42:A-6 

$ UNARY NEGATE REAL 
$ FLOAT FU~CTION 
$ IFIX FUNCTION 
$ ABS FUNCTION 
$ l AB S FU NC T l ON 
$ A l NT FU NC T 10 N 
$ INT FUNCTION 
$ AMOIJ FUNCTION 
$ MOO FUNCTION 
$ SIGN FUNCTION 
$ lSIGN FU~CTION 
$ DIM FUNCTION 
$ IDIM FUNCTION 
$ EXPONENT! AL 
$ NATURAL LOG 
$ COMMON LCG 
$ SINE 
$ COSINE 
$ HYPERBOLIC TANGENT 
$ SQUARE RO OT 
$ ARC TANGENT 
$ ATAN(Al/A2) 

OPrtOUP(WS>, 
COUNTi+OUPCPS>, 
OP2rtDUP(WS>, 
COUNT2rtOUP<PS>, 

$ DUPLICATE OF -COUNT
$ DUPLICATE OF -OP2-

OP,..PTR(PS>, 
OPZrtf'TR(PS), 

CLASSPTR(PS), 
CL4SS2PTR<PS>, 

MULTPTR(PS>, 
MULT2PTRCPS), 

MUL T,.COUNT< PS>, 

IO,.PTR<PS>, 

$ DUPLICATE OF -COUNTZ-

$ POINTER TO CUiRENT OP; SET BY LOWER LtVEL 
$ PGINTER TO CURRiNT OP2 

$ USED DURl~G SEQUENTIAL ACC~SS OF CLASStS 
$ SEQUENTIAL ACCESS THROUGH ARG2 WINDOW 

$ ACCESS TO MULTIPLES WITH GETPARG(CrtMULTIPLc 
$ SECUENTlAL ACCESS WITH GET,.A~G2(Cr+MULT1PLE) 

$ COUNTER AT A LOWER LEVEL (SUBR SELECT) 

$ POINTER TO CUc ~RGU~ENT; SET BY LOwER LEVEL 
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MlNSETS(PS), $ MLNUMUM ID FOR A NAMESET 
MAXSETS(PS>, $ MAXIMUM 
SELECT~CLiSS(PS); $ POINTER TO CURRENT CLASS FOR SUBR SELtCT 

ENO NAMESET UPPER; 

END SUBR UPPER~READ; 

SUBR MIDOLE~READ ; 
I* THIS ROUTINE IS INCLUDED IN COMPILATIONS OF UPPER AND 

LOWER LEVEL INTERFACE ROUTINES. *I 

NAMESET ~IDDLE ; 
I* THIS NAMESET PROVIDES A COMMUNICATION PAfHwAY BETWEEN 

THE UPPER LEVEL ROUTINES lN THE READ MODULE AND THE 
LOWER LEVEL, DATA-STRUCTURE-DEPENDENT ROUTINES. *I 

SIZE 
H!DDEN~OP(WS>, $ CUkRENT OPERATOR 
HlOOEN~COUNT(PS>, $ CURRENT ARGUMENT COUNT 
HIDDEN~PTR(PS>, i POINTE~ TO CURRENT JP 
HlOOEN~lO(PS>, $ ID OF CURRENT AkGUMENT 
HIOOEN~USE<PS>, $ USE Or CURRE~T ARGUMENT 
HlDOEN~SlZ(PS>, $ SIZE OF CURRtNT ARGUMENT 
HlDOEN~Ol~(PS>, $ OlMS OF C~RPENT ARGUMENT 
HIDDEN~SET(PS), $ NAMESET POINTER FOR CURRENT AR~UMENT 
HlDDEN~OT(PS>, $ QUANTITY TYPE OF CURRENT ARGUMiNT 
HIODEN-BYTES(PS);$ CHARACTEN COUNT OF CURRENT ARGUMENT 

END NAMESET MICOLE; 

END SUBR MIOOLE~READ; 

SUBR LOWER~RE•D; 
I* THIS ROUTINE IS USED GNLY IN COMPILATIONS OF LOWER LEVEL 

INTERFACE ROUTINES. *I 

NAMESET LOWER; 
/* THE LOWER LEVEL LATA STRUCTURE SHOULD BE DEFINED H~RE *I 

END NAMESET LOWEK ; 

END SUBR LOWER~REAO; 
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UPPER LEVEL INTERFACE ROUTINeS 
-~~- - ----- --------- --------
FNCT ANOTHER(DUMMYARG); 
/+ THIS ~OUTINE CALLS A LOWER LEVEL ONE TO PULL THE NEXT 

SuBROUTINE OR FUNCTION OFF THE INPUT FILE. THE VALUE 
OF THE FUNCTION ISO IF NO RO~TINE EXISTS, ELSE 1. •1 

SIZE ANOTHER(l),DUMMYARGtl),YES~ORPNOtl>,FIRSTENTRY(l); 
DATA FIRSTENTRY = 1 ; 
IF FIRSTENTRY THEN 

FIRSTENTRY = 0; > IT 15 NO LONGER 
CALL OPENPREAD; $ OPEN THE READ FILE 
END IF FI~STENTRY; 

CALL ROPROUTINE( YESPORPNO ) ; $ READ IN NEW ONE 
ANOTHER c YES~ORPNO; IF YtSPOR~NO CALL RESET~READ ; 
RETURN; 

END FNCT ANOTHER ; 

SUBR RESET~READ; 
I* THIS ROUTINE RESETS THE OPERATOR AND ARGU~ENl STAC~S. *I 

ACCESS CODE, UPPER ; 

OP• GP~BEGIN; COUNT 
CALL INIT~STACK( OPPPTR > ; 

a O; $ SET PRIMARY OPERATOR STACK 
QP2~PTk = OPPPTR; 

OP~DUP • OPPBEGIN; OP2POUP 
ZEROw( QUE > ; $ INITIALIZE 
CALL FIRST~ID( IO~PT~ ) ; 
RETURN; 

ENO SUB~ RESET~READ; 

SUBR POPPOP ; 

• OPPBEGIN; $ INTERNAL IDENTICAL 
THE ARGUMENT STACK 

I* THIS ROUTINE IMPLEMENTS THE POP COMMAND; IT GETS THE NEXT 
OPERATOR ON THE STACK, INlTlALIZES COUNTERS FOR THE 
GET~A~G COMMAND ANO VALUES FOR THE P □ P2 AND PUSH2 COMMANDS *I 

ACCESS CUDE , UPPER, MIGDLE; 
lf OPPOUP a OPPENO RETURN; $ NG-OP IF DONE 
CALL UP~STACK( OP~PTR) ; $ GET NEXT OP; SET H!DUEN VALUES 
IF OP~PTP • 0 HIDDENPDP = OPPEND ; $ SIGNAL IF NO MORE 
OP= HIODENPOP; COUNT=HIDOENPCOUNT; $ COPY TO USER VALUES 
$ ANO SAVE ANOTHER COPY F □ k THE INTcRfACE TO uSE 
OP~OUP • HIDDtN~OP; COUNTPDUP = HIDDENPCCUNT; 
CLASSPTR = 0; MULTPTR = 0; $ COUNTERS FOR GETPARG 
OP2 • 0; COuNT2 • 0; OP2~PTR • OPPPTR; $ SET FOR PGP2 
OP2~DUP • HIDDEN~OP; $ DUPLICATE FOR P02 ANO PUSH2 
RETURN; 

ENO SU8R POP~OP 
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SUBP NEXT~OP2; 
I* THIS ROUTINE IMPLEMENTS THE POP2 COMMAND; IT GETS THE NEXT 

OPERATOR IN THE SEQUENCt FOLLCwING -DP-, AND INITIALIZES 
A COUNTER FOR THE GtT~ARG2 COMMAND. *I 

ACCESS CODE, UPPER, MIDDLE; 
IF OP2~DUP s OP~END RETURN; $ NU-OP IF DONE 
CALL UP~STACK( OP2~PTR ) ; $ GET NEXT OP2; SET HIDDEN VALUES 
IF OP~PTR • 0 HIDDEN~OP = OP~tND ; $ STACK EXHAUSTED 
OP2 • HIOOEN~OP; C □ UNT2 • HlODEN~COUNT ; $ COPY 
$ AND SAVE ANOTHER COPY FOR THE INTERFACE TO USE 
□ P2~DUP • HIDDEN~OP; COUNT2~DUP • HIDDEN~COUNT; 
CLASS2PTF = 0; MULT2PTR = 0; $ SET FCR GET~ARG2 

RETU~N ; 

END SUBR NEXT~OP2 ; 

SUBR LAST~DP2; 
/+ THIS ~OUTlNE IMPLEMENTS THE PUSH2 COMMAND; IT GETS THE NEXT 

OPERATOR IN THE SEQUENCE FDLLOwING -OP-, ANO lNITl4LlZES 
A COUNTER FOR THE GET~AkG2 CO~MAND. *I 

ACCESS CCDE , UPPEF , MIDDLE ; 
IF OP2~D~P • OP~BEGlN R~TURN; $ STACK EXHAUSTED 
CALL OOWN~STACK( OP2~PTR ) ; $ GET NEXT OP2; SET HIDDEN VALUES 
IF OP2~PTR = 0 HIDDEN~OP = OP~BEGIN; $ STACK EXHAJSTED 
OP2 • HIDDEN~OP; COUNT2 = HIDOEN~COUNT ; $ COPY 
$ AND SAVE ANOTHER COPY FOR THE INTcRFACE TO USE 
□P2~DUP • HIDDEN~OP; COUNT2~D~P = HIDDEN~COUNT; 
CLASS2PTR = 0; MULT2PTR = 0 ; $ StT FOR GET~ARG2 

RETURN; 

END SUBR LAST~DP2 ; 

SUAR ALL~ARGS; 
I* THIS POUTINE OPENS WINDOWS FGR EACH OPERAND DEFINEJ FD~ 

THE CURRENTLY DISPLAYED OP. *I 

ACCESS UPPFR ; 

SIZE CLASS(PS); 

00 CLASS • l TO N~BR~CLASSES ; 
IF LEGAL~CLASS< OP~DUP, CLASS > THEN 

S IF THE CLASS IS JEFINED FGR THlS OP, OPEN THE WINDOW 
CALL CPEN~ARG( CLASS ) ; 
END IF ; 

END DO CLASS ; 

RETURN; 

END SUBR ALL~ARGS 



SUBP, OPEN~ARG( ARGCLASS ) ; 
/♦ THIS ~OUTINE lMPLEMENlS THE GET~ARG COMMAND. THUS, IT 

MAY BE CALLEO WITH A ZERO ARGCLASS ( rOk StQUENTlAL 
PRODUCTION OF ARGUMENTS IN THE WINDOW -ARG-) OR WITH 
THE A~GCLASS SET TO A CLASS (IN WHICH CASE THE CLASS 
WINDOW IS OPENEO.) *I 

ACCESS CCOE, UPPER, ~IDOLE; 

SIZE ARGCLASSCPS>, $ ZERO OR AN ARGUMtNl CL~SS 
MPCOLNT(PS>; $ MULTIPLE COUNTER wHEN ARGCLASS • 0 

I* CHECK FOR LEGAL CALLING PARAMETER. +/ 
IF ARGCLASS < 0 v ARGCLASS > ~MbRPCLASSES THEN 

TEXTL( ~IMPROPER GETPARG COMMAND~) ENDL RETURN 
ENO IF ARGCLASS; 

$SETUP OPERATOR A~D COUNT FOR LOWtR LE~EL ROUTINES. 
HlOOEN~OP • OP•OUP; HIOOtNPCOUNT • COUNTPOUP ; 
HlDOEN•PTR • OPPPTR ; $ POINT TO GP•DUP 

IF ARGCLiSS • O THEN 

/READIN( 0 > / $ SEOUENTIAL ACCES) 
/+ FIRST SEE IF CURRENT CLASS lS THE MULTIPLE CASE *I 
IF CLASSPTR • C~MULTlPLE THEN 

$ MOVE ON TO THE NEXT MULTIPLE ARGUMENT 
M~COUNT • M~COU~T + l; MULT~COUNT 2 M~COUNT; 
SfLECTPCLASS • C•MULTIPLt; $ SIGNAL StLECT 
CALL SELECT( ARG ) ; $ OPEN ~lNDOw 
$ IF FOUND, RETURN; ELSE GO ON TO NEXT ARG 
IF ARG( ID> ~• 0 RETURN; 
END IF tLASSPTk; 

00 CLASSPTR • CLASSPTR+l TO NMbRPCLASSES 
S FINO OUT IF THIS ONE IS DEFINED 
IF LEGAL•CLASSC OP•DUP, CLASSPTR > T~EN 

IF CLASSPTR = C~MULTIPLE THEh 
$ If ITS MULTlPLE CLASS, START COUNT AND 8RANCrl 
MPCCUNT•O; GO TO READlN( 0 > ; 
END IF CLASSPTR; 

$ FOR All OTHER OPEkANuS, GO OPEN THE wINDOW 
SELECTPtLASS • CLASSPTR ; $ SIGNAL SUBR ScLECT 
CALL SELECT( ARG ) ; 
IF ARG( ID> • 0 CONT DL; $ IN CASE OF OPTIONAL ARGS 
RETURN; 
END IF ; 

END 00 CLASSPTR ; 
ZERO~( ARG) ; $ IF NO MORE OPERANDS, ZERO WINDDW 

RETURN; 



ELSE 

SELECT~CLASS • ARGCLASS; $ SET SwlTCH FOR SELECT 
GO TO REAOIN( ARGCLASS J lN l TO NMBRdCLASSES ; 

/ REAOINC c .. s □ URCE ) / 
CALL SELECT( SOURCE ; 
RETURN; 

/ READ INC C,.RESUL T J / 
CALL SELECT( RESULT 
RETUPN ; 

/ REAOHH C,.TARGET ) / 
CALL SELECT< TARGET J 
RETUl<N; 

/ REAOIN( C,.INOEX J / 
CALL SELECT( INDEX ; 
RETURN; 

/ REAOIN< C•LEFT J / 
CALL SELECT< LEFT > ; 
RETURN; 

/ REAOIN< C•RIGHT ) / 
CALL SELECT( RIGHT J ; 
RETURN; 

/ REAOIN< C,.LOCATION J / 
CALL SELECT( LOCATID~ J ; 
RETURN; 

/ REAOlN< C•WIOTH ) / 
CALL SELECT( WIDTH) ; 
RETURN; 

I READI~( C• □ RIGIN > / 
CALL SELECT( ORIGIN J ; 
RETURN; 

I READIN( C,.MULTIPLE ) / 
$ MO~E TO NEXT MULTIPLE AKGUMENT 
MULTPTR = MULTPlR + l; MULT•C □ UNT = MULlPTR 
CALL SELECT< MULTIPLE > ; 
RtTURN; 

ENO IF ARGCLASS ; 

ENO SUBR OPEN~ARG ; 
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SUBR SET~ARG2( ARG2CLASS > ; 
I* THIS ROUTINE I~PLEMENTS THE GET~ARG2 tOMMAND. THUS, IT 

MAY BE CALLEO WITH A ZERO ARGCLASS ( FOR SEQUENTIAL 
PRODUCTION OF ARGUMENTS IN THE WINDOW -ARG2-> GR ~ITH 
THE ARG2CLASS SET TO A CLASS. *I 

ACCESS CGDE , UPPER, MlDDL~ ; 

SIZE ARG2CLASS(PS), $ ZtRO OR A~ ARGUMENT CLASS 
M~COUNT(PS); $ COUNTtR FOR MULTIPLES ~rlEN ARG2CLASS=O 

I* CHECK FOR LEGAL CALLING PARAMETER. *I 
IF ARG2CLASS < 0 v ARG2CLASS > NMBR~CLASSES THEN 

TEXTL< ~IrPROPER GET~ARG2 COMMAhO - ) ENDL RETUR~ 
ENO IF A~G2CLASS; 

IF OP2~PTR • OP~PTR RETURN; $ HAS THERE BEEN POP2 OR PUSH2 

$SETUP OPERATOR ANO COUNT FOR LOWER LtVEL ROUTINES. 
HIDDEN~OP • OP2~DUP ; HlDD~N~COUNT = COUNT2~DUP ; 
HIDOEN~PTR • OP2~PT~ ; $ POI~T TO THIS OP2 

IF AkG2CLASS • 0 THEN 

/READIN( 0 ,. 
IF 

I $ SEQUENTIAL ACCESS 
FIRST SEE IF CUkRENT CLASS IS THE MULTIPLE CASE *I 
CLASS2PTR • C~MULTIPLt THEN 

$ MOVE ON TO THE NEXT MULTIPLE ARGUMtNT 
M~COUNT = M~COUNT + 1; MULT~COUNT = M~COUNT; 
SELECT~CLASS • C~MULTlPLE; $ SI~~AL SELcCT 
CALL SELECT( ARGZ ) ; $ OPEN WINDOW 
$ IF FOUND, RETURN; ELSE GU ON TO NEXT ARG2 
IF ARG2< ID > ~= 0 ~ETURN; 
END IF CLASS2PTR ; 

Du CLASS2PTR = CLASS2PTR+l TO NMBR~CLASSES ; 
$ FIND OUT IF THIS ONE IS DEFINED 
IF LEGAL~CLASS< UP~OUP, CLASS2PTR ) THEN 

IF CLASS2PTR ~ C~MULTIPLE THtN 
$ IF ITS ~ULTIPLE CLASS, ~TART COUNT ANO BRA~CH 
M~COUNT=O; GO TO READIN( 0 ) ; 
ENO IF CLASS2PTR ; 

$ FOR ALL OTHER OPtRANDS, GO OPEN THE ~INDOW 
StLECT~CLASS = CLASS2PTR; $ SIG~AL SUBR SELECT 
CALL SELECT< ARG2 > ; 
IF ARG2( ID ) = 0 CONT 00; $ lN CASE OF UPTIONAL ARGS 
RETURN; 
END IF ; 

END 00 CLASS2PTR ; 
ZERO~( ARG2) ; $IF~ □ MORE OPERAN~S, ZERO WINDOW 

RETURN; 



*I 

I* 
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ELSEIF ARG2CLASS = (.+MULTIPLE TrlEN 

MULT2PTA • MULT2PTR + l; MULTPCOUNT = MULT2PTR; 
SELECT.+CLASS = ARG2ClASS; $ SIGNAL SELECT 
CALL SELECT( ARG2) ; $ GET NEXT MULTIPLE ARGUME~T 
RETURN ; 

ELSE $ ALL OTHER ARGUMENTS 

SELECT.+CLASS = iRG2CLASS; $ SIGNAL SELECT 
CALL SELECT( ARGZ ) ; 
RETURN; 

END IF ARG2CLASS 

END SuBR SET.+ARG2 ; 

SUBR ANY.+ARG( !DENT) ; 
I* THIS ROUTINE IMPLEMENTS THE GET.+A~Y COMMAND. 

IT ZEROES THE WINDOW ANO CALLS A LOwEk LcVEL 
ROuTINE TO GET THE STATIC ATT~lBUTES. *I 

SIZE IDENTlPSJ; $ UNIQUE ID OF OPERAND DESIRED 

ACCESS CODE ; 

ZEf?Ok( ANY J ; 
ANY( ID J • IOENT ; 
CALL STATIC( ANY ) ; 

RETURN; 

END SUBR ANY.+ARG; 

SUBR QUEUEPUP ; 
I* TH1S ~OUTINE IMPLEMENTS THE POPP~UEUE COMMAND. 

IT ZEROES THE WINDOW AND CALLS A LOWER LEVEL 
ROUTINE TO GET THE STATIC ATT~IB~TES. *I 

ACCESS CODE, UPPER ; 

IF 10.+PTR CALL NEXT.+10( lDPPTR ) ; $ POP THf: A~GUME~T STACK 

ZERO~( QUE 
IF I D.+P TR 

RE TUr<.N ; 

; QUE( ID ) • ID.+PT~ ; 
CALL STATIC( QUE ) ; 

END SUBR QUEUEPUP ; 



., 
SUBR SELECTC WINDOW > ; '* GIVEN A wlNDOW ANO A CLASS, THIS ROUTINE wlLL 

SELECT A LOWER LEVEL CLASS ROUTINE TO PROVIDE 
THE IO AND USE ATTRIBUTES OF THE ARGUMENT, ANO 
THEN CALL THE STATIC ROUTINE FOR THt uTHER 
ATTRIBUTES. *I 

SIZE WINDOW<WINDOWSZ>, NONi+MuLT(PS>, ICLASS(PS>; 
DIMS WINOOW(NATS>; 

ACCESS UPPER, MIDDLE ; 

ZEROW( WINDOW > ; 
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IF LEGAL~CLASS( HIDDENi+OP, SELECT,+CLASS > • 0 RE Ti.JR N ; 

GO TO READIN< SELECT,.CL~SS 

/ READ IN ( Ci+SOURC E > / 
CALL RDi+SOURCE ; 
GO TO STATICS ; 

/ REAOINC CrtRESULT > / 
CALL ROi+RESULT; 
GO TC STATICS ; 

/ REAuINC Ci+TARGET ) / 
CALL RDi+TARGET; 
GO TO STATICS ; 

/ READIN< Ci+INOEX ) / 
CALL RDi+If\.DE.X ; 
GO TO STATICS ; 

/ REAOINC Ci+LEFT ) / 
CALL RDrtLEFT; 
GO TO STATICS ; 

/ l(EAOit-4( Ci+RIGHT ) / 
CALL RDrtRIGHT ; 
GO TO STATICS ; 

/ REAOIN( Ci+LOCATION > / 
CALL RO,+LOCATION ; 
GO TO STATICS ; 

/ REAOINC Ci+WJOTH ) / 
CALL RDi+wIOTH; 
GO TG STATICS ; 

/ REAOINC Ci+ORlGIN > / 
CALL RDi+ORIGIN; 
GO TO STATICS ; 

/ READINC CPMULTIPLE ) / 

IN l TO NMcRi+CLASSES ; 

NON~MULT • 0; $ COUNT NUM8tR GF NON-MULTIPLE CLA~SES 
00 !CLASS= l TO NMSRrtCLASSES ; 

IF !CLASS • C~MULTIPLE CONT DL !CLASS ; 
IF LEGALi+CLASS( HlDDEN~OP, !CLASS > NON~MULT • NON~MULT+l; 
END DO !CLASS ; 

$IF THE ARGUMcNT COUNT HAS BEEN EXCEEDED, JUST EXIT 
IF NON~MuLT + ~ULT~CQUNT > HIOOENrtCOUNT RETURN; 

CALL kOi+MULTIPLf( MULT~COUNT > ; 
GO TO STATICS ; 
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/STATICS/ 
$ DEFINE THE WINDOW ATTRIBUTES FOU~D 
WINDCW( IO ) • HIDDE~~IO; 

BY LOWE~ LEVEL 

WINDOW( USE > = HlDDEN~uSE ; 
$ NOW PICK UP THE STATIC ATTRIBUTES 
CALL STATIC( WIND□~> ; 
RETURN; 

END SUBR SELECT; 

SUB~ VALU( !DENT, V > ; 
I* THIS ROUTINE KETURNS THE VALUE OF AN ARGUMENl IN -V- wHEN 

SUPPLIED WITH ITS IO IN -IOENT-. THE CALLING POUTl~E IS 
RESPONSIBLE FOR SEEING THAT -V- IS ~!ZED LARGE ENOUGH TO 
ACCOMMODATE THE VALUE. •I 

SIZE IDENT(PS>, $ ID OF ARGUMENT OE~IRED 
VCWS>, $ VALUE RETURNED (SIZE IS INCORRECT AND IMMATERIAL) 
wINDOW(WINDOWSZ); $ TEMPORARY WINDOW 

DIMS wlNDOW(NATS>; 
ACCESS MIDDLE ; 

/+ NOW GET THE STATIC PROPERTIES OF THIS ARGUMENT *I 
WINDOW( IO ) • IDENT ; CALL STATIC( WINDOW ) ; 
$ SET QT AND ID FOR ROUTINES RD~BITS AND RD~CHARS. 
HIDDEN~Ie. !DENT ; HIUDEN~QT. wlNDOw( QT) ; 

IF $ SEE WHETHER V4LUE IS TO BE GIVEN AS BIT OR CHAR. STR 
HIDDEN~QT • Q~BITS 
v HIDDEN~QT • Q~NEGATE 

.+HT v HIDDEN~QT • Q~REAL 

.+HT v HIDDEN~QT = Q~CDDES 
THEN 

CALL RD~BITS( V > ; $ LOWER LEVEL GETS IT. 
ELSEIF 

HIDDEN~CT = Q~CHARS 
v HIDOEN~~T • Q~VAR 
v HIDDEN~~T = Q~PARAM 
v HIDDEN~OT • O~LA8EL 
v HIODEN~QT = Q~EXTERNAL 

.-HT v HIDDEN~QT • Q~REAL 

.-HT v HIDDEN~QT • C~CODES 

ELSE 

THEN 
IF SORG V < WlNDOW(BTTES>•.cs.+.so.+.sL. THEN 

TEXTL(~INSuFFlCIENT SPACE TO TRANSFER VALUc ~) 
TEXTL(~IN A CALL TO SuBR VALU#) E~DL 

ELSE 
CALL RD~CHARS( V ) ; $ GET IT 
ENO IF SORG V ; 

$ MUST BE TfMPORARY 
V=O ; $ Nu VALUE, AND SHOULD NOT HAVE CALLED US 
END IF 

RETURN ; 

END SUBR VALU 
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SUBR ~M{ SETS, NAME~SET J ; 
I* THIS ROUTINE TAKES THE FIRST CALLING PARAMETER, SETS, 

ANO USES IT TO FIND THE CHAPACTER STRING OF A CORRE
SPONDING NAMESET, WHICH IT RETURNS IN THE SECOND 
PARAMETER, NAME"SET *I 

ACCESS UPPE~, MIDDLE ; 

SIZE SETS<PS>, $ A UNlQUE LD rOR A NAMESET 
NAME"SET( .SOS. NMSET"LEN ) ; $ NAME Of NAMESET 

I* WE ASSUME THAT THE NAMESET MUST HAVE BEEN PREVIOUSLY 
REFERENCED (THROUGH iCCESS TO ONE OF ITS MEMBE~S) ANO 
THAT THE UNIQUE IDS ARE CONTIGUOUS wHtN WE TEST FO~ 
THEIR LEGALITY HERE. ♦/ 

IF SETS> MAXSETS v SETS< MI~SETS THEN 
TEXTL<,ILLEGAL REQUEST FOR A NAM~SET NAME~) tNDL 
RETURN; 
END IF SETS i 

IF SORG NAME"SET < NMSET"LEN•.cs.+.so.+.SL. THEN 
TEXTL(,INSUFFICIENT SPACE lN APGUMENT IN A CALL ~J 
TEXTL<~TO SU8R NM~) ENDL 
RETURN; 
END IF SORG NAME"SET ; 

HIOOEN~SET • SETS ; $ SU9R Ru~NM WILL PICK THIS UP 

CALL RO~NM( NAME~SET 

RETURN; 

END SUBR NM ; 

SUBR STATIC< wINOOW > ; 

i $ RETRIEVE NAMESET NAME 

I* THIS ROUTINE CHOOSES THt APPROPRlATc ROUTI~ES TO 
CALL IN ORDER TO DEFINE THE STATIC ATTRIBUTES OF 
THE QUANTITY REQUESTED. A QUANTITY IS REQUESTED 
BY HAVING ITS IO SET PROPERLY 1~ THE CALLING 
PARAMETER, THE WINDOW. IF ANY NEW STATIC ATTRI-
BLTES A~E DEFINED, THEN THIS IS THE PLACE TO ADD 
A CALL TO A ROUTINE THAT SUPPLIES THE ATTRIBUTE.*/ 

ACCtSS UPPER, MIDDLE ; 

SIZE WINDOW<WINOOWSZ>, i CALLING QUANTITY DESIRED 
TEMP"VALUE<wINDOWSZ); $ TEMPORARY FOR VALUE ATTRIBUTE 

DIMS WINDOW( NATS > ; 

HIDDEN"ID = WINDOW( IO) ; $PICKUP ANO SAVE 
CALL CONFIRM~ID; $$LOWER LEVEL CONFIRMS EXISTENCE 
IF HIDOEN~IO = 0 THEN 

TtXTLt,UNKNOwN IO RE~UESTED OP BAO INPUT OATA~> ENDL 
R~TU~N ; 
tND IF HIDDEN~ID; 



CALL RO~CT; WINOO~( QT > = HlDDlN~~T; 

CALL RO~SIZ ; WINDO~( SIZ = HIDDEN~SIZ 

IF HIODEN~QT • Q~VAR THEN 
SIF ITS A VARIABLE, IT MAY 6E DlMENSlONED 
CALL RD~DIM; wINDOw( DIM) = HIDDEN~OlM; 
ENO IF HIODEN~QT = ~~VAR ; 

IF HIDDEN~QT = Q~VAP v HIDOEN~QT • Q~EXTERNAL THEN 
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$ IF ITS A VARIABLE CR EXTE~NAL, THEN IT MAY BE 1~ A NAMESEl 
CALL RD~SET; wINDOW< NSID > • HIDDEN~SET ; 
,. NOW SET THE LIMITS a~ ALLD~ED NAMcSETS FOR LATER US£ 

BY SUBR NM. *I 
IF HIODEN~SET ~= 0 THEN $ IF A NAMESET WAS FOUND 

IF HIDDEN~SET > MAXSETS MAXSETS = HIDDEN~SET ; 
IF HIDDEN~SET < MINSETS MI~SETS = HIDDEN~SET ; 
END IF ; 

ENO IF ; 

IF 
HIDDrN~QT • Q~BITS 

V HIDDEN~QT = Q~NEGATE 
.+HT V HIDOEN~QT. Q~REAL 
.+HT V HIDDEN~QT. Q~CODES 

IF 

~ WINDOW( SIZ > <= wlNDOWSZ THEN 
$ IF VALUE WILL FIT AND ITS A BIT STRING, GET IT 
CALL RD~BITS( TEMP~VALUt ) ; Wl~DO~( VALUE >•TEMP~VALUE; 
END IF; 

HIDDEN~QT • Q~CHARS 
V HIDDEN~QT. Q~VAR 
V HIDDEN~QT. Q~PARAM 
V HIDDEN~QT = Q~LABEL 
V HIODEN~QT. Q~EXTERNAL 

.-HT V HIDDEN~QT. Q~REAL 

.-HT v HIDDEN~OT = O~CODES 

RETURN 

THEN 
$ IF ITS A CHARACTER ST~ING, GET THE CHARACTER COUNT 
CALL RO~BYTES; WIND □ ~( BYTES ) • HlDDEN~BYTES; 
END IF ; 

END SuBR STATIC ; 



SPECIFICATIONS FOR THE LOWER LEVEL ~OUTINES 

ROUTINE 

OPENrtREAO 

RDitROUTINE 

INITitSTACK 

UPrtSTACK 

DOWNstSTAC K 

FIRSTrtID 

NEXTitID 

CONFIRMi+IO 

R.Or+SOURCf 

ROr+fUSUL T 

PURPOSE 

OPEN THE FILE FROM WHICH 
INPUT WILL COME; ABORT 
ON ERRORS 

INPUT 

NONE 

REAO A NEW ROUTINE INTO NONE 
LOWER LEVEL DATA STRUCTURE; 
IF THERE IS NO ~OUTINt, 
RETURN PRESENCE•O, ELSE =l 

INITIALIZE A POINTER TO NONE 
POSITION BEFORE FIRST 
OPERATOR (ANY VALUL IS OK) 

MOVE POINTER TO NEXT POINTER• 
OPERATOR ON STACK ANO 
SET NEW OP AND COUNT; 
POINTER•O Al ENO Of STACK 

MOVE POINTER BACK ONE POINTER• 
OPERATOR; SET OP,COUNT; 
POINTER=O AT TOP OF STACK 

lNITI•LIZE POINTER Tu NONE 
POSITION BEFORE FIRST 
OPERAND ON ARGUMENT 
STACK (BUT NOT AO) 

MOVE TO NEXT OPERANu ON POINTER• 
ARGUMENT STACK; RETURN THt 
NEW POINTER (A UNIOUt IO); 
POINTER•O AT END OF STACK 

CONFIRM THAT AN OPERAND HlCDENr+IO 
ID IS LEGAL.; ZERO IT ON 
~ETURN IF IT IS NOT 

SUPPLY THE ID AND USE HIDuENrtOP 
ATTRIBUTES OF THE HIDDENt+PTR 
SOURCE ARGUMENT OF THE 
CURRENT OPE~ATOR 

SUPPLY THE ID ANO USE HIDDENr+OP 
ATTRIBUTES OF THE HIDDEN~PTR 
PESULT ARGUMENT OF THE 
CURRENT OPERATOR 
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OuTPUT 

NONI: 

PRESENCE* 

POINTER* 

POI'4 TER• 
HI OD EN~OP 
HlODEN~COUNT 

POli TER* 
H 100 ENr+OP 
HlDDENrtGOUNT 

POINTER* 

H IDD ENt+ IO 

H 100 ENt+lD 
H 1 DO E Nt+ U S E 

HIDDENr+lD 
HIDD ENt+USE 
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ROrtTARGET SUPPLY THE ID AND vSE HIOUfNrtOP H IDD t: Ni+ ID 
ATTRIBUTES CF THE HIDDENrtPTK HlDCENi+USE 
TARGET ARGUMENT CF THE 
CURRENT OPERATOI< 

RD,.!NOEX SUPPLY THE ID ANO USE HIDDENrtOP HIDCEN.+IO 
ATTRIBUTES OF THE HIDDENi+PTR HlOC.ENi+USE 
INDEX ARGUMENT OF THE 
CURRE"'T OPEl<ATOR 

RD,.LEFT SUPPLY THE ID ANO USE HIDDENi+OP HlDCENi+lO 
ATTRIBUTES uF THE H100ENr+PTR HlODENrtUSE 
LEFT ARGUMENT OF THE 
CURRENT OPEfATO~ 

RD,.RlGHT SUPPLY THE IO AND USE: HlODENrtOP HlDD EN,+ ID 
ATTRIBUTES OF THE HlDDENi+PTR HICO ENi+USE 
kIGHT ARGUMENT OF THE 
CUiRENT OPERATOR 

RO,.LOCATION SUPPLY THE 10 ANO USE: HIDDENrtOP HlODl:NrtlD 
~TTRIBUTES OF THE HIODE:NrtPTR HI Di) E NrtU !> E 
LOCATION ARGUMENT OF THE 
CURRENT OPERATOR 

RO,.WIDTH SUPPLY THE ID AND USE HIDDENrtOP HIDDENrtlD 
ATTRIBUTES OF THE HIOOENrtPTR ti H,O E NrtUSE 
WIDTH ARGUMENT CF THE 
CURRENT OPERATOR 

ROrtORIGIN SUPPLY THE ID AND USE HlDUENi+GP HIOOENi+IO 
ATTRIBUTES OF THE HlOOENr+PTR HlOD ENr+USE 
ORIGIN ARGUMENT OF THE 
CURRENT OPEIUTOR 

ROrtMULTIPLE SUPPLY THE ID AND USE HIDDENi+OP HIOOEN,.ID 
ATTRIBUTES uF THE DESIRED HlOOENrtPT~ HlODENrtUSE 
f'IULTIPLE ARGUMENT OF THE wHICHi+MUL T* 
CURRENT OPEf<ATOR 

ROrtQT PROVIDE THE QUANTITY TYPE HIDDENi+IO HIDDENi+QT 
OF THE OPERAND WITH THE 
SPECIFIED ID. 

ROi+SlZ PROVIDE THE SIZE Of THE HlOOi:Ni+IO HIDOENrtSlZ 
□ PERAP-iD WITH THE SPEC!-
FIEO ID. 

RDrtOIM PROVIDE THE DIMENSION HlODENrtlD H Ir;O E Ni+O IM 
OF THE ARGUMENT WITH THE 
SPECIFIED 10 • 
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RDi+SET PROVIDE THE NAMESET HlDDENrHD HI DD E NP SET 
IDENTIFIER OF THE ARGUME~T 
~ITH THE SPECIFIED ID. 

ROr+BYTES PROVIOE THE CHARACTER HIDuENr+IO HIOOENt+BYTE.'.:> 
COUNT OF THE ARGUMENT 
WITH THE SPECIFIED ID. 

RDr+BITS PROVIDE THE VALUE OF HlDDENr+ID VA Lu E • 
THE ARGUMENT WITH THE 
SPECIFIED ro. 

RDr+CHARS PROVIDE THE CHARACTER HlDOENr+IO VALUE• 
STRING VALUE OF THE ARGU-
MENT wITH THE SPECIF!ED 
ID <THE ORIGIN FicLD OF 
VALUE* HAS BEEN SET) 

RDr+NM PROVIDE THE CHARACTER HIODENr+SET NAMESi:T* 
STRING FOR THE NAMESET 
HAVING THE SPECIFIED 
IDENTIFIER (HIDDENr+SETl. 

* INPUT ANO OUTPUT QUANTITIES FOR THESE ROUTINES THAT ARE MARKED 
~ITH AN ASTERISK ARE FORMAL PARAMETERS. ALL OTHERS ARE GLOBAL. 
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EXAMPLES OF CODE THAT USE THE lNTERFACE 

EXAMPLE 1- SEARCH GF ALL OPERANDS TC FIND THOSE SIZED LARGER THAh 
THE MACHINE WORD SIZE 

INIT~COOE ; $ RESET QUEUE 

POP~CUEUE; $ POP FIRST ARGUMENT ON THE QUEUE 
WHILE QUE(IO) ; $ SO LONG AS ARGUMENTS KEEP COMING 

IF QUE(SIZ) > WS THEN $ IF OPERAND IS LARGER 
$ ••• DO THE WORK 
END IF QUE; 

POP~CUEUE ; $ CONTINUE LOOKING AT OPERANDS 
END WHILE ; 

EXAMPLE 2A- CHECK WHETHER A RESULT TEMPORARY If'USEO ONLY 
IN THE NEXT GPERATION 

POP ; $ POP NEXT OPERAT □ k OFF THE STACK 

GET~A~G( RESULT) ; $ ~INOOW THE RESULT TEMPORARY 
IF RESULT( USE ) = l THEN $ IF LAST OP USING TEMP. IS ONE AWAY 

$ACTON THIS KNOWLEDGE 
ENO IF RESULT ; 

EXAMPLE 26- TEST ALL OPERANDS OF AN GPERATOR fOR THE PRESENCE 
OF FORMAL PARAMETERS 

PUP ; $ POP NEXT OPERATOR OFF THE STACK 

WHILE COUNT; $ WHILE COUNT IS GREAlEK THAN ZERO 
GET~ARG( 0) ; $PICKUP THE NEXT OPERAND IN -ARG- ~INDOW 
IF A~G( QT ) z QpPARAM THEN $ IF THIS IS FORMAL PARAMtTER 

$ACTON THIS KNOwLEOGt 
END IF ARG; 

CLJUNT = COUNT - 1 $ DEC~EM~~T NUMBER OF OPERANDS 
END WHILE COUNT ; 
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EXAMPLE 3- THt PRINCIPAL CODE GENERATION LuOP 

$ CONTINUOUS, SEOUENTIAL ACCiSS WHILE 1 ; 

POP ; 

GET~ALL ; 

$ GET A NEW OPERATOR OFF THE STAC~ 

$ AND RETRIEVE ALL ITS OPERANDS 

GO TO EMIT< OP ) IN OP~FIRST TO DP~LAST ; 

THE FOLLO~ING CODE EMISSION FRAGMENT (ALONG WITH 
ITS CALLED SUBROUTINE) IS lNCLUCED TG ILLUSTRATE THE 
EASE OF ACCESSING OPERAND ATTRIBUTES. FOR EXAMPLf, 
THE EXPRESSION - FROM( SiZ ) - IN THt SUBROUTINE IS 
ACCOMPLISHED WITH THE MORE CUMBERSOME EXPkESSION -

SYZE VOA(INP2 VOA(VOAEP) > 
IN THE PRcSENT CODE GENERAT □~s. 

/ EMIT< OP~ASIN > / 
CALL EMIT~MOVE( SOURCE, TAkGET ; 
CONT wHILE; 

/ EMIT( DP~ENO ) / $ NO MORE OPS ON STACK, SO EXIT 
QUIT WHILE ; 

END WHILE 1; 

$ EMIT CODE FOR MOVE 

SIZE FROM(WS>,TO(WS); DIMS FROM(NATS),TO(NATS>; 

IF FROM( SIZ ) <= ws A TO( SIZ ) <= ws THEN 

fLSE 
$ EMIT IN LINE COOE 

$EMIT OFF LINE CALL TO LISRARY ROUTINE 
END IF FROM 

RETURN; 
END SuBR EMIT~MOVE 
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EXAMPLE 4A- LOOKING AHEAD TO SEE IF THE OPERATOR FOLLOWING 
A RELATIONAL OP IS AN IF~OP, AND EMITTING SPECIAL COuE 

POP; GET~ALL; $ OPEN wINDOwS OF ALL OPERANDS OF -OP-. 

/ EMIT( OP~GT ) / $ > OPERATOR 

POP2 ; $ GET THE N~XT OPERATOR 
GET~ARG2(SOURCE); $ GET THE INPUT ARGUMENT TO THE NEXT JP 

$ THE FOLLOwING QUESTION ASKS WHETHER THE NEXT OPERATOR IS 
$ AN OP~lF AND ~HETHER THE OUTPUT FROM THE OP~GT IS THE 
$ SAME AS THE INPUT TO THE OP~IF. 
IF OP2 • OP~IF A RESULT< ID) • ARG2( IO ) THEN 

$WE CAN EMIT SPECIAL CODE, SO GET JUMP LOCATION 
GETARG2( LOCATION ); 
CALL EMlT~JUMPGT( LEFT, RIGHT, LOCATION) ; $ EMIT 
END IF OP2; 

EXAMPLE 4B- SEARCHING AHEAD TO FINO THE ~UM~ER OF USES OF 
A TEMPORARY PRODUCED BY THE CURRENT OP. 

POP; GET~ALL; $ GET ALL OPERANDS OF CURRENT OP 

USE~COUNT • 0; $ NUMBER OF USES OF RESULT TEMPORARY 
WHILE RESULT( USE ) ; $ SO LONG AS THERE ARE OPS TO LOOK AT 

POP2 ; $ GET THE NEXT SUCCEEDING OPERATOR 
WHILE COUNT2 ; i ANO LOOK AT ALL ITS OPERANDS 

IF RESULT( IO) • ARb2( ID ) THEN$ IF IDS ARt SAME 
USE~COUNT = USE~COUNT + l; 
ENO IF ~ESULT< ID ) ; 

COUNT2 • COUNT2 - l; $ MOVE ON TO NEXT OPERAND OF OP2 
END WHILE COUNT2; 

RESULT( USE ) = RESULT( USE) - l; $ COUNT OFF SUCCEEDING □ P2 
END wHILE RESULT; 
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EXAMPLE 5- THE HIGHEST CONTROL LEVEL OF A CODE GENERATOR 

SUBR TOPMOST; 

SIZE ANOTHER(!), 
ROUTINE(l); 

$ FU~CTl □N TO READ IN ANOTHER ROUTINE 
$ DUMMY VARIABLE 

WHILE ANOTHER< ROUTINE ) ; 

CALL PASSl 

lNITi+CODE ; 

CALL PASS2; 

INITi+COOE ; 

CALL PASS3; 

ENO wHILE ANOTHER 

CALL EXIT~ROUTINE ; 

END SUBR TOPMOST ; 

$ PREPARE FOR NEXT PASS 

$ PRt:PARE AGAIN 




