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WS = WS, *% +% PS = ,PS. *% +* LS = JCS. **

SORG = oFe 1+eSLe 5 oS0e » #*% +% SLEN = oFe 1 » oSLs » *x
TEXTL( MESSAGEQUT ) = CALL TEXTLR{MESSAGEQUT); **

ENDL = CALL ENDLR 3 *%

COMMAND MACROS — GENERATORS USE THESE TG ACCESS STACKS AND
WINDUWS */

INITACODE =
$ INITIALIZE OP STACK AND QUEUE STACK
CALL RESETPREAD 3 **

POP =

$ POPS NEXT OPERATOR INTO =DP= AND ~COUNT- AND

$ INITIALIZES STACKS FOR MACROS POPZ2, PUSH2s AND GETPARG.
CALL POPeCP ; **

popP2 =
$ POPS OUPERATORS IN THE STACK FOLLCWING -0OP- AND
$ INITIALIZES STACK FOR GETPARGZ.

CALL NEXTeOP2 ; **

PUSHZ2 =
$ RETIEVES CPERATORS IN THE STACK PRECEDING =P~ AND
$ INTIALIZES STACK FOR MACRO GETPARGZ2.

CALL L&STeOP2 ; **

POPAQUEUE =
SWINDOWS NEXT OPERAND IN =-CQUE-.
CALL QUEUEPUP ; * %

GETPARG( ARGCLASS ) =
$WINDOWS AN ARGUMENT OF THE CURRENT =0P= IN ~ARG-.
CALL OPENPARG( ARGCLASS 1} 3 * ¥ .

GETeALL =
SWINDOWS ALL ARGUMENTS OF THE CURRENT =-0P~ EXCEPT
FMULTIPLE CLASS ARGUMENTS AFTER THE FIRST.

CALL ALLPARGS ; %%

GETPAFRG2({ ARGCLASS ) =

$SWINDOWS AN ARGUMENT OF THE CURRENT =0P2- IN —-ARGZ-.
CALL SETPARG2( ARGCLASS ) 3 * %

GET#ANY( IDENT ) =
$WINCCGWS OPERAND IDENT 1N —=ANY-,
CALL ANYPARG( IDENT ) ; *%
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*/

/* CPERATOR TYPES */

/%

+* (OPeBEGIN = =6 *% 3 FIRST GP IN A ROUTINE
+* (OPPCCMMENT = =5 x*% % COMMENTS FROM SOURCE
+% (PeBLOCK = =4 ¥*% $ 3LOCK INFQ
+% 0OPPEND = =3 %% $ END OF ROUTINE
+%  (OPeFNCT = -2 %% $ FNCT ENTRY
+% (OPePSUBR = =1 **% 3 SUBROUTINE ENTRY
$ O NOT USED
+* QOPpADD = 1 *x%
+%x (OPPSUB = 2 *x%
+*% QOPaGT = 3 ¥%
+*x (OPALT = 4 *x%
+% (OPAGE = 5 %%
+* [OPeLE = 6 %%
+* [0OPnPEC = 7 %%
+% (OPeNE = B8 %x*
+* [PPMUL = 9 ¥%
+% (PpDIV = 10 **%
+* (OPeQR = 11 *x%
$ 12 NOT USED
+% (OPpAND = 13 *&*
+* (OPeEXDOR = 14 %a
+% (UPeLIST = 15 %% & TURN ON/OFF ASSEMBLY LIST
+* (OPANB = 16 ** 3 NUMBER UF BITS OPERATION
+*x (PoFB = 17 *% & FIRST BIT OPERATION
+%  (OPaNCT = 18 ** $ NOT GPERATIOCN
+* OPPFCALL = 19 **
+* (PeSCALL = 20 *x
+% (0OPpASIN = 21 %% § SIMPLE ASSIGNMENT OPERATION
+%  (OPPDATA = 22 *% % DATA OPERATIO
+* (OPeFASIN = 23 **% $ FIELD ASSIGNMENT .F.
+* (OPeIQC = 24 *%x $ BINARY TRANSPUT
+% DPPRETURN = 25 *%x 3§ RETURN
+* 0OPoFEXT = 26 ** § EXTRACTION OPERATION
+% UP»IF = 27 %% $ IF (o.o) GO TD
+* [JPolLAB = 28 % $ LABEL DEFINITION
+% 0PsGQTO = 2G %xx $ GO TO
+% (OPeGCBY = 30 %%
+* (OP»XLOAD = 3] ** $ INDEXED (AKRAY) LOAD
+* (CPepXASIN = 32 *% % INDEXED STORE
+* (PP XFASIN = 33 %% $ INDEXED FIELD STGRE
+%¥  (OPAIFNOT = 34 *x § IF NOT
+* ([FeCCAT = 35 %% 3 ,CC. CPERATION
+%x (OPeIN = 36 ¥ % ,IN. OPERATION
+% (OPPEEXT = 37 %% 3 ,E. EXTRACT CP
+%¥ [OPeSEXT = 38 % $ ,S, EXTRACT OPERATION
+% (OPPEASIN = 39 *¥% $ .E. FIELD ASSIGNMENT
+x ([OPpSASIN = 40 *% % +Se FIELD ASSIGNMENT
+% (PP XEASIN = 41 ** 3 ,E. INDEXED FIELD STGORE
+%  (OPPXSASIN = 42 ** % ,S. INDEXED FIELD STORE
+%  RQGPoADD = 43 %% § REAL ADD
+*% ROPpPSUB = 44 *%x $ REAL SUBTRACT
+% ROPeGT = 45 *¥% $ REAL GREATEKR THAN
+%  EKOPaLT = 46 **x H REAL LESS THAN
+* RQUPeGE = 47 ** $ REAL GREATEK THAN OR EQUAL TG
+* RQOPALE = 48 *% 3§ REAL LESS THAN OR EGQUAL TD
+* ROPeEG = 49 %% 3 REAL EGUAL TO
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ROPeANE
ROPpPMUL
ROPeDIV
ROPPUSUR
CPoFLDOAT
OP2IFIX
OPoABS
OP» IABS
OPPAINT
0P INT
0P AMOD
CPAMGD
OPPSIGN
OPpP ISIGN
CPaDIM
QPP IDIM
OPeEXP
OPeALOG

0P»ALOG1O

OP»SIN
oPeCOS
QPP TANH
P2 SQRT
OPPATAN
DPPATANZ

0P FIRST
OPPLAST

NMBR#OPS =

81

#O" B DK N BoH RN NN N N RN

o oM n

%k

50 *=»
51 *%
52 %%
53 %%
54 %x
55 %%
96 *%
57 =%
58 *%
59 *x%
60 %%
61 *x
62 *x%x
63 **
64 %%
65 *%
66 %%
67 *%
68 *x%
69 *x*
70 *%
71 *%
T2 %%
73 *%
74 *x%

Lo I

LR I

OP»BEGIN
JPPATANZ2
$ NO.

ReAl NCT EQUAL TG

REAL MULTIPLICATION
REAL DIVISIGN

REAL UNARY MINUS

EXPUNENTIAL
NATUAL LOG
COMMON LOG
SINE

COSINE
HYPERBLLIC TANGENT
SQUAKE ROOT
ARC TANGENT
ATAN(ALI/AZ)

** % LAST

OF OP SPACES
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** § FIRST OGP IN LI1ST

INDICES TO WINDOW ELEMENTS FUR ATTK1IBUTES OF ARGUMENTS

ARGUMENT
ATTRIBUTES

+%

¥

+*
+*
+x
%
*
+x

+%

%

- o——

VALUE=]1 **

QT=2 %%
ID=3 %%
SIZ=4 **
DIM=25 %%
NSID=6*x%
USE=T7 **%

BYTES=8 *x

NATS =
WINDOWSZ

8 *%
WS

ATTRIBUTE
BINDING

—— —— —— ——— -

STATIC
STATIC
STATIC
STATIC

STA

TIC

STATIC
gP=-BOUND
STATIC

$ NUMBER UF ATTRIBUTES

*%

$ S1ZE

-

ATTKIBUTES DEFINED FOR-

ALL EXCEPT TEMPORARIES
(QUANTITY TYPE)

ALL
ALL

VARIABLES

(NAMESET ID) GLUBALS,

TEMPOKARIES

(BYTE

AL L

OR CHAR. CQUNT)

- —

EXTERNAL FILES

SEE SUBR STATIC

(UIMS OF WINDOWS)

OF WINDGWS IS USUALLY WS
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QUANTITY TYPES (QT) FOR ARGUMENTS =*/

+*
+¥
+%
+%
e
+¥
+*
+%
+*
+*

QeBITS = 1l *%
QPNEGATE = 2 *%
QPREAL = 3 *x%
QPCHAKS = 4 %%
QpCODES= 5 *%
QP TEMP = & *%k
QPVAR = 7 *%
QPPARAM= 8 %%
QeLABEL= 9 %%
QP EXTERNAL=10%*

LA B R R

CLASSES CF ARGUMENTS

+¥
+x
+*
+*
+*
+x
+*
+%
+*
+%

+k

+*

CeSOURCE
CoRESULT
CoTARGET
CepINDEX
CeLEFT

CPRIGHT
CoLOCATIONS=
CowIDTH =
CPORIGIN =
CPMULTIPLE=

"R Bow W on

1
2
3
4
5
6
7
8
9
0

NMBRPCLASSES =

NMSETPLEN =

*%
*%
¥ %
%
* %
* ok
%
K
%
* %

1¢

20 %%

BIT STRING

NEGATIVE NUMBER

REAL NUMBER

STRING OF CHARACTERS
STRING OF CHARACTEx CODES
TEMPORARY

VARIABLE

FORMAL PARAMETER

LABEL

EXTERNAL SYMBOL

»*
~

SUGURCE ARGUMENT

RESULT TEMPUORARY

TARGET VARIABLE FOR ASSIGNMENT
INGEX

LEFT ARGUMENT IN BINARY OPERATION
RIGHTsuw

LABEL CR ROUTINE NAME

FIELD WIDTH OR CHARACTER COUNT
POSITION OF START OF FIELD

ONE OF MULTIPLE ARGUMENTS

PR R PR

% $ 10 CLASSES OF UOPERANDS

$ NUMBER OF CHARACTERS IN NAMESET NAME
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MACRGS USED ONLY BY THE INTERFACE
LEGAL STATUS OF CLASSES (USED TU DEeFINE =LEGAL- ARRAY)*/

+% LpSOURCE 1B#1# ok

+% LeoRESULT = 1B#1C# *x
+* LPTARGET = 1B=2100# x*%
+* Lo INDEX = 13#21000=%%
+* LoLEFT = 18#10000+# Aok
+* LoRIGHT = J1B#100000#% #%

+* LaLOCATION= 18#10C000C# »x*
+% LpwIDTH = 1B#10000000#%*
+* LPQORIGIN = 1B#100000000# %%
+% LPMULTIPLE= 1B#1C0000C000# #**

+% ZERDW( WINDOW ) = 3 MACRD TO ZERG OUT A wINDOW
SIZE ZZIZI(PS);
DO ZZZI = 1 TO NATS 3 $ ZERD OUT EACH ATTRIBUTE ELEMENT
WINDOW( 2221 ) = O ;
END DO ZZZT1
¥k

+* LEGALACLASS( OPERATOR » LCLASS ) = & TEST 0P FOR LEGAL
«Fe LCLASS » 1 » LEGAL{ UPERATGR =~ OPPFIRST + 1 ) "

CONDITIONAL COMPILATION FLAG-~

HT WHEN SETs THE HOST AND TARGET MACHINES ARE IDENTLICAL
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/* VARIABLE DEFINITION SECTION

SUBK REACPMODULE ;

/* THIS ROUTINE MUST BE INCLUDED IN COMPILATIONS OF (1) CODE
GENERATORSs AND (2) UPPER LEVEL INTERFACE RUOUTINES. IT IS
THE ONLY ROUTINE THAT CCDE GENERATORS MUST INCLUDE. */

NAMESET CODE;
/¥ THIS NAMESET IS ACCESSED 8Y CUDE GENERATGRS AND UPPER
LEVEL INTERFACE KOUTINES., */

/* VARIABLES USED TO DEFINE OPERATORS */

SIZE

OP(WS)» $ OPERATOR TYPE AS DEFINED BY OPe. TYPE MACRGS
COUNT(PS)» $ COUNT OF CPERANDS FCOK THIS OPERATOR
OP2(WS)» $ TYPE OF OPERATOR 2

COUNT2(PS)» % CORRESPONCING COUNT FOK OFERATCR 2

/* WINDOWS THROUGH WHICH OPERANDS MAY BE SEEN®/

/% OPERATOR BOUND WINDOWS=*/

SOURCE(WINDOWSZ)s  RESULT(WINDOWSZ)s  TAKGET(WINDOWSZ)s
INDEX(WINDOWSZ) s LEFT(WINDOWSZ) s RIGHT (WINDOWSZ) »
LOCATION(WINDOWSZ)s WIDTH(WINDOWSZ)»s

ORIGIN(WINDOWSZ)s  MULTIPLE(WINDOWSZ)»

ARG(WINDCWSZ) 5 ARGZ (WINDOWSZ),

/% INDEPENDENT WINDOWS */

QUE(WINDCWSZ), ANY(WINDOWSZ);

DIMS

/* OPERATOR BUUND WINDOWS—%/

SOURCE(NATS)» RESULT(NATS), TARGET(NATS),
INDEX(NATS)» LEFT(NATS) KIGHT(NATS),
LOCATION(NATS)» WIDTH(NATS),

CRIGIN(NATS), MULTIPLE(NATS),

ARGINATS), ARG2(NATS),

/* INDEPENDENT WINDCWS */

QUE (NATS)» ANY(NATS);

END NAMESET CODE 3

END SUBR READPMUDULE 5
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SUBR UPPERSREAD ;
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/% THIS ROUTINE IS COMPILED ONLY WITH UPPER LEVEL INTERFACE*/
NAMESET UPPER ; :

SIZE LEGAL(NMBRPCLASSES) ;
DATA LEGAL =

0,

LeLOCATICN v LeMULTIPLE »
LeLOCATION v LAPMULTIPLE »

DIMS LEGAL(NMBRPOPS) ;

LPTARGET v LAWIDTH v LeURIGIN »

0 »

LALEFT v LeRIGHT v LeRESULT »

LALEFT v LARIGHT v LeRESULT »

LeLEFT v LeRIGHT v LeRESULT »

LALEFT v LeRIGHT v LeRESULT »

LALEFT v LARIGHT v LARESULT »

LoLEFT v LARIGHT v LePRESULT »

LOLEFT v LeRIGHT v LARESULT »

LALEFT v LeRIGHT v LeRESULT ,

LeLEFT v LeRIGHT v LeRESULT »

LALEFT v LARIGHT v LeRESULT »

LALEFT v LeRIGHT v LeRESULT »

0 »

LPLEFT v LARIGHT v LeRESULT »

LPLEFT v LPRIGHT v LoRESULT »

0>

LeSOURCE v LeRESULT »

LASCURCE v LPRESULT »

L»SOURCE LPRESULT »

LﬂLUCATIUN v LOMULTIPLE v LeRESULT »
LeLDCATION v LeMULTIPLE »

LPSOURCE v LePTARGET »

LPTARGET v LeINDEX v LeMULTIPLE
LPSOURCE ~

LOSOURCE v LAPTARGET v LoLEFT v LPRIGHT »
0 »

LASOURCE v LeWIDTH v LeGRIGIN v LeRESULT
LeSOURCE v LﬂLGCATIDN ’

LeLOCATICN
LeINDEX v L#MULTIPLt »
v LAINDEX v LePRESULT »
v LPpTARGET v LeINDEX »
v LPTARGET v LeINDEX v LewWIDTH v LPORIGIN »

% INDEXED FIELD ASSIGNMENT

LeSOURCE
L»SOURCE
LeSOURCE

LA AP RO PR PO RGO Y AR AR R AP PP R ORGP R

BEGIN

COMMENT

BLOCK

END/ZEXIT
FUNCTICN ENTRY
SUBROUTINE ENTRY
NOT USED

GPeADD

GePeSUB

UPeGY

GPelT

OPAGE

UPeLE

DPoEC

OPPNE

0P MUL

GPeDIV

GPeOR

NOT USED

CPrAND

OPPEXOR

NQOT USED

OPPNB

CPoFB

OPaNOT

FUNCTION CALL
SUBROUTINE CALL
SIMPLE ASSIGNMENT
DATA ASSIGNMENT
FIELD ASSIGNMENT

BINARY I1/0
RETURN

FIELD EXTRACTION
IF eee GO T0

GO TO

GOBY

INDEXEG L OAD
INDEXED STCRE

LeSOURCE v LeLOCATIGN » $ IFNOT e GC TO
LPLEFT v LPRIGHT v LARESULT » $ +CCe STRING CONCAT
LALEFT v LoRIGHT v LeRESULT » $ +INs STRING SEARCH
L@SOURCE v LoWIDTH v LeORIGIN v LoKESULT » $ JE. FIELD EXTKACTION
LeSOURCE v LAWIDTH v LeDRIGIN v LeRESULT » & 3. FIELD EXTRACTION
LPSOURCE v LATARGET v LewIDTH v LAORIGIN » ¢ «Ee FIELD ASSIGNMENT
LPSOURCE v LATARGET v LewIDTH v LeORIGIN s % oS+ FIELD ASSIGNMENT
LPSOURCE v LATARGET v LPINDEX v LewIDTH v LAORIGIN »

$ +Eo INDEXeD FIELD ASSIGNMENT
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LPSOURCE v LATARGET v LPINDEX v LeWIDTH v LPORIGIN

$ «Ss INDEXED FIELD ASSIGNMENT

LoLEFT v LORIGHT v LaRESULT » $ RGP2ADD
LoLEFT v LARIGHT v LeRESULT » $ ROPPSUB
LALEFT v LeRIGHT v LeRESULT » $ ROPPGT
LPLEFT v LARIGHT v LeRESULT » $ ROPALT
LPLEFT v LeRIGHT v LeRESULT » $ ROPHGE
LALEFT v LARIGHT v LpRESULT » $ ROPePLE
LALEFT v LPRIGHT v LPRESULT » $ ROPAEQ
LALEFT v LARIGHT v LeRESULT » $ KOPMNE
LeLEFT v LPRIGHT v LeRESULT » $ KOPoMUL
LoLEFT v LoRIGHT v LORESULT » $ ROPSDIV
LPSOURCE v LARESULT » $ UNARY NEGATE REAL
LAPSOURCE v LARESULT » $ FLOAT FUNCTION
LPSOURCE v LeARESULT » $ IFIX FUNCTION
LeSOURCE v LPRESULT » $ ABS FUNCTION
LPSQURCE v LeRESULT » $ 1ABS FUNCTION
LeSOURCE v LARESULT » $ AINT FUNCTICN
LASOURCE v L#RESULT » $ INT FUNCTION
LPLEFT v LARIGHT v LeRESULT » $ AMOD FUNCTION
LeLEFT v LoRIGHT v LoRESULT » $ MOD FUNCTION
LeLEFT v LARIGHT v LeRESULT » $ SIGN FUNCTIGN
LALEFT v LARIGHT v LoRESULT » $ ISIGN FUNCTION
LPLEFT v LARIGHT v LeRESULT » $ DIM FUNCTION
LeLEFT v LARIGHT v LARESULT » $ IDIM FUNCTION
LeSOURCE v LPRESULT » $ EXPONENTIAL
LdSOURCE v Le#RESULT » $ NATURAL LOG
LPSOURCE v LeRESULT » $ COMMON L{G
LoSOURCE v LoRESULT » $ SINE
L»SOURCE v LARESULT » $ COSINE
LASOURCE v LeRESULT » $ HYPERBOLIC TANGENT
LoSQURCE v LePRESULT » $ SQUARE ROOT
LPSOURCE v LARESULT » $ ARC TANGENT
LeLEFT v LPRIGHT v LPRESULT 3 $ ATAN(ALl/AZ2)
SIZE

OP2DUP(WS) s $ DUPLICATE UF -0OP-

COUNTPDUP(PS) ¢ DUPLICATE OF ~COUNT=-

LP2oDUP(WS) ) $ DUPLICATE OF -0P2~

COUNTZ2oDUP(PS)s & DUPLICATE UF =-COUNTZ-

GPAPTR(PS) SET BY LOWER LeVEL

OP2RFTR(PS),

PLGINTER TO CURRENT 0OP;3;
PCINTER TO CURRENT 0OP2

P A

USED DURING SEQUENTIAL ACCESS OF CLASSES
SEQUENTIAL ACCESS THROUGH ARGZ WINDOW

CLASSPTR{PS),
CLASS2PTR(PS)»

L

ACCESS TO MULTIPLES WITH GETSARG(CAMULTIPLE
SEQUENTIAL ACCESS WITH GETPARG2(CAMULTIFLE)

MULTPTR(PS)»
MULT2PTR(PS),

©® A

MULTeCOUNT(PS)s $ COUNTER AT A LOWER LEVEL (SUBR SELECT)

ICPPTR(PS), $ POINTER TOU GUE ARGUMENT; SET BY LCwER LEVEL
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MINSETS(PS), $ MINUMUM ID FOR A NAMESET
MAXSETS(PS)» $ MAXIMUM
SELECTACLASS(PS); % POINTER TO CURRENT CLASS FOR SUBR SELECT

END NAMESET UPPER ;

END SUBR UPPERPREAD ;

SUBR MIDDLEPREAD 3
/* THIS ROUTINE IS INCLUDED IN COMPILATIUGNS OF UPPER AND
LOWER LEVEL INTERFACE ROUTINES. * /

NAMESET MIDDLE 3

/*¥ THIS NAMESET PROVIDES A COMMUNICATION PATHWAY BETWEEN
THE UPPER LEVEL ROUTINES IN THE READ MCDULE AND THE
LOWER LEVELs DATA=-STRUCTURE-DEPENDENT ROUTINES. */

SIZE
HIDDENPOP(WS)s % CUKRENT OPERATLR
HIDDENAPCOUNT(PS)s $ CURRENT ARGUMENT COUNT
HIDDENAPTR(PS), $ POINTER TC CURRENT QP
HIDDENRAID(PS), $ ILU OF CURRENT AKGUMENT
HIDDENPUSE(PS)s & USE OF CURRENT ARGUMENT
HIDDENPSIZ(PS)» % SIZE GF CURRENT ARGUMENT
HIDDENAPDIM(PS), ¢ DIMS OF CURKENT AKGUMENT
HIDDENASET(PS)s % NAMESET POINTER FOR CURRENT ARGUMENT
HIDDENPQT(PS)» $ QUANTITY TYPE QOF CURRENT ARGUMENT
HIDDENAPBYTES(PS);% CHARACTER COUNT OF CURRENT ARGUMENT

END NAMESET MIDDLE ;

END SUBR MIDDLESREAD ;

SUBR LOWERSREAD ;

/¥ THIS ROUTINE IS USED ONLY IN COMPILATIONS OF LOWER LEVEL
INTERFACE ROUTINES. */

NAMESET LOWER ;

/* THE LOWER LEVEL LATA STRUCTURE SHOULD B8E DEFINED HcRE */

END NAMESET LOWER ;

END SUBR LOWERSREAD ;
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UPPER LEVEL INTERFACE ROUTINES

OGS G GER s R SR S M S S G -

FNCT ANOTHER(DUMMYARG);

/* THIS KOUTINE CALLS A LOWER LEVEL ONE TO PULL THE NEXT
SUBROUTINE OR FUNCTION OFF THE INPUT FILE. THE VALUE
OF THE FUNCTION IS O IF NO ROUTINE EXISTS», ELSE 1. */

SIZE ANOTHER(1)sDUMMYARG(1)s YESPORPNO(L) s FIRSTENTRY (1) ;
DATA FIRSTENTRY = 1 ;
IF FIRSTENTRY THEN

FIRSTENTRY = 0 ; % IT IS5 NG LONGER

CALL COPENPREAD ; % OPEN THE READ FILE

END IF FIRSTENTRY ;

CALL ROPROUTINE( YESPORANU ) 5 $ READ IN NEW ONE
ANOTHER = YESPORAND ;3 1F YESPOReNO CALL RESETePREAD ;
RETURN 3

END FNCT ANOTHER 3

SUBR RESETAREAD ;
/* THIS ROUTINE RESETS THE OPERKATOR AND ARGUMENT STACKS. */

ACCESS CODEs UPPER 3

0P = CGPeBEGIN COUNT = C3 % SET PRIMARY UPERATOR STACK
CALL INITASTACK( OPsPTR )} ; OJP2sPTK = OPePTR ;

OPsDUP = (OPeBEGIN ; OP2P0DUP = UPeBEGIN ; 3 INTERNAL IDENTICAL
ZEROW( QUE ) ; 3 INITIALIZE THE ARGUMENT STACK

CALL FIRSTSID( IDAPTR ) ;

RETURN 3

END SUBR RESETAREAD ;

SUBR POPAOP ;
/* THIS KOUTINE IMPLEMENTS THE PGP COMMAND; IT GETS THE NEXT
OPERATOR ON THE STACK, INITIALIZES COUNTERS FOR THE

GET#ARG COMMAND AND VALUES FOR THE PUP2 AND PUSHZ2 COMMANDS %/

ACCESS CGDE » UPPER » MICCLE ;

IF OPPDUP = OPPEND RETURN; & NU=-COP IF UONE

CALL UPPSTACK( OPePTR ) ; 3 GET NEXT OP; SET HIDUEN VALUES
IF OPPPTR = O HIDDENPOP = OPPEND ;5 % SIGNAL IF NO MORE
QP = HIDLCENsOP ; COUNT=HIDDENACOUNT ; $ CCPY TO USER VALUES
$ AND SAVE ANCTHER COPY FOR THE INTERFACE TO USE

OPpDUP = HIDDENSCP ;3 COUNTPOUP = HIDDENSPCCUNT ;

CLASSPTR = 0 3 MULTPTR = 0 ; $ COUNTERS FOR GETPARG

P2 = 0 3 COUUNTZ = C 3 OPZePTR = UPPPTR ; % SET FOR PCP2
CP2eDUP = HIDDENSOP ; $ DUPLICATE FOR P02 AND PUSH2
RETURN ;

END SUBR POPeCP ;
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SUBR NEXTeOP2 ;

/¥ THIS ROUTINE IMPLEMENTS THE POP2 CGMMAND; IT GETS THE NEXT
OPERATCR IN THE SEQUENCE FOLLCWING =0P=-» AND INITIALIZES
A COUNTER FOR THE GETPARG2 CUMMANC. */

ACCESS CODE » UPPER » MIDODLE 3

IF OP22DUP = UPPEND RETURN ;3 % NU-OP IF DONE

CALL UPe»STACK( OP2PPTR ) ; % GET NEXT GP2; SET HIDDEN VALUES
IF OPoPTR = O HIDDENPQOP = OPeEND ; $ STACK EXHAUSTED

O0P2 = HICDCENAUP ; COUNTZ2 = HIDGENPCOUNT ;3 % COPY

$ AND SAVE ANOTHER COPY FOR THE INTERFACE TO USE

0P2PDUP = HIDDENPGP ;3 COUNT2eDUP = HIDDENeCOUNT ;

CLASS2PTR = 0 3 MULT2PTR = 0 3 $ SET FCR GETPARG2

RETURN ;

END SUBR NEXTPOP2 ;

SUBR LASTAOPZ2 ;

/* THIS KOUTINE IMPLEMENTS THE PUSHz COMMAND; IT GETS THE NEXT
OPERATOR IN THE SEQUENCE FOLLUOWING =0OP-» AND INITIALIZES
A COUNTER FOR THE GETPAKGZ2 COMMAND. */

ACCESS CCDE » UPPEFK » MICDLE 3

IF GP2eDUP = CPeBEGIN RETURN ; & STACK EXHAUSTED

CALL DOWNPSTACK( OP2ePTR ) 3 % GET NEXT {P2; SET HIDDEN VALUES
IF OP2#PTR = 0 HIDDENAPOP = OPPBEGIN ; $ STACK EXHAUSTED

gp2 = HIDDENPCP 3 COUNTZ2 = HIDDENPCUUNT ; % COPY

$ AND SAVE ANGTHER COPY FOR THE INTEKFACE TGO USE

OP2PDUP = HIDDENsQGP 3 COUNTZ2ADUP = HIDDENMCOUNT ;

CLASS2PTR = 0 3 MULT2PTR = 0 ;3 $ SET FOR GETPARG2

RETURN 3
END SUBR LASTeOP2 3
SUBR ALLPARGS ;
/* THIS ROUTIME OPENS WINDUwWS FOR EACH OPERAND OEFINED FOR
THE CURRENTLY DISPLAYED OPe */
ACCESS UPPER ;
SIZE CLASS(PS);
D0 CLASS = 1 TO NMBESCLASSES ;
IF LEGALACLASS( CPsDUP » CLASS ) THEN
$ IF THE CLASS IS DEFINED FGR TH1S OP, OPEN THE WINDOW
CALL CPENPARG( CLASS ) ;
END IF 3
END DO CLASS 3
RETURN ;

END SUBR ALLPARGS ;
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SUBR OPENPARG( ARGCLASS ) ;

/% THIS ROUTINE IMPLEMENTS THE GETPARG CUMMAND. THUS, IT
MAY BE CALLEU WITH & ZERO ARGCLASS ( FOK SEQUENTIAL
PRODUCTION OF ARGUMENTS IN THE WINDOW =ARG=) (R WITH
THE AKGCLASS SET TO A CLASS (IN WHICH CASE THE CLASS
WINDOW IS CGPENED.) %/

ACCESS CCDE » UPPER » MIODDLE

SIZE ARGCLASS(PS)s % ZERU OR AN ARGUMENT CLASS
MPCOUNT(PS); $ MULTIPLE COUNTER WHEN ARGCLASS = O

/% CHECK FOR LEGAL CALLING PARAMETER. */

IF ARGCLASS < 0 v ARGCLASS > NMBRACLASSES THEN
TEXTL{ #IMPROPER GETPARG COMMAND # ) ENDL RETURN 3
END IF ARGCLASS ;

$ SET UP OPERATOR AND COUNT FOR LOWER LEVEL ROUTINES.
HIDDEN®OP = OP2DUP 3 HIODDENACOUNT = CLGUNTSDUP ;
HIDDENPPTR = UPoPTR ; 3% POINT TO GPeDUP

IF ARGCLASS = 0O THEN

/READINC O ) / $ SEQUENTIAL ACCESS
/* FIRST SEE IF CURRENT CLASS 15 THE MULTIPLE CASE */
IF CLASSPTR = CoMULTIPLE THEN
$ MOVE CON TC THE NEXT MULTIPLE ARGUMENT
MeCOUNT = MoCOUNT + 1 ;3 MULTACOUNT = MapCOUNT ;
SELECTACLASS = CoMULTIPLE ;3 $ SIGNAL SELECT
CALL SELECT( ARG ) 3 % OPEN WINDDW
$ IF FOUNDs RETURN; ELSE GO ON TO NEXT ARG
IF ARG( ID ) == 0 RETURN ;
END IF CLASSPTR ;

DO CLASSPTR = CLASSPTR+1 T0 NMBRePCLASSES 3
$ FIND OUT IF THIS ONE IS DEFINED
IF LEGALPCLASS( OPeDUP » CLASSPIK ) THEN
IF CLASSPTR = CoMULTIPLE THEN
$ IF ITS MULTIPLE CLASS, START COUNT AND B3RANCH
MeCCUNT=0; GO TO READINC C ) 3
END IF CLASSPIR ;
$ FOR ALL OTHER UPEKANDS, GO OPEN THE WINDOW
SELECTPCLASS = CLASSPTK ; % SIGNAL SUBR ScelLECT
CALL SELECT( ARG ) ;
IF ARGL ID ) = O CONT DU ;3 $ IN CASE OF UPTICNAL ARGS
RETURN;
END IF ;
END DO CLASSPTR ;
ZEROW( ARG ) ; % IF NO MURE OPERANDS, ZERO WINDOW

RETURN;
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ELSE

SELECTACLASS = ARGCLASS 3 ¢ SET SWITCH FOR SELECT
GO TO READIN( ARGCLASS ) IN 1 TO NMBRAPCLASSES ;

/ READINt CoSOURCE ) /
CALL SELECT( SOURCE )
RETURN ;

/ READIN( CoRESULT ) /
CALL SELECT( RESULT )
RETUEN 3

/ READIN( CoTARGET ) /
CALL SELECT( TARGET ) ;

RETURN 3

/ READIN{ CoINDEX ) /

CALL SELECT( INLEX ) ;
RETURN 3

/ READIN( CpLEFT ) /

CALL SELECT{ LEFT ) ;
RETURN ;3

/ READIN( CoRIGHT 1} /

CALL SELECT( RIGHT ) ;
RETURN 3

/ READIN( CoLCCATION ) ¢
CALL SELECT( LOCATION )

RETURN ;

/ READINC CoWIDTH ) /

CALL SELECT( WIDTH ) 3
RETURN ;

/ READIN( CpORIGIN ) /

CALL SELECT( ORIGIN ) ;
RETURN 3

/ READIN( CPMULTIPLE ) /
$ MOVE TO NEXT MULTIPLE ARGUMENT
MULTPTR = MULTPIR + 1 ; MULTPCOUNT = MULIPTR
CALL SELECT( MULTIPLE ) ;

RETURN ;

-

-

e

END IF ARGCLASS 3

END SUBR OPENPARG 3



*/

/%
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SUBR SETPARG2( ARG2CLASS ) ;

/* THIS ROUTINE IMPLEMENTS THE GETPARGZ2 (OMMAND. THUSs IT
MAY Bt CALLED wITH A ZERD ARGCLASS ( FOR SEQUENTIAL
PRODUCTION OF ARGUMENTS IN THE WINDCW =ARG2-) CR wiTH
THE ARG2CLASS SET TG A CLASS . */

ACCESS CGULDE » UPPER » MIDDLE 3

SIZE ARGZ2CLASS(PS)s % ZERU OR AN ARGUMENT CLASS
MPCOUNT(PS); $ COUNTER FOR MULTIPLES WHEN ARGZCLASS=C

/* CHECK FOR LEGAL CALLING PARAMETER. =*/
IF ARG2CLASS < 0 v ARG2CLASS > NMBRPCLASSES THEN
TEXTL( #IMPROPER GETPARG2 COMMAND # ) ENDL RETURN ;
END IF ARG2CLASS ;
IF OP2#PTR = (GPPPTR RETURN; 3% HAS THERE BEEN POP2 OR PUSHZ2

$ SET UP OPERATOR AND COUNT FOR LOWER LEVEL ROUTINES.,
HIDDEN@QOP = 0OP2PDUP ; HIDDENPCOUNT = COUNT2PDUP ;
HIDDENPPTR = GP2ePTk ; $ POINT TG THIS OP2

IF AKG2CLASS = 0 THEN

/READINC O ) / $ SEQUENTIAL ACCESS
/* FIRST SEE IF CURRENT CLASS IS THE MULTIPLE CASE */
1F CLASS2PTK = CeMULTIPLE THEN
$ MOVE ON TO THE NEXT MULTIPLE ARGUMENT
MPCOUNT = MpCOUNT + 1 ; MULTACOUNT = Ma2COUNT ;
SELECTACLASS = CoMULTIPLE 3 $ SISNAL SELECT
CALL SELECT( ARGZ2 ) ; % OPEN WINDOwW
$ IF FOUND, RETURN; ELSE GO ON TO NEXT ARG2
1F ARG2( ID ) == 0O RETURN 3
END IF CLASS2PTR 3

DTG CLASS2PTR = CLASSZ2PTR+1 TO NMBReACLASSES ;
$ FIND OUT IF THIS ONE 1S DEFINED
IF LEGALPCLASS( UPoDUP » CLASSZPTR ) THEN
IF CLASS2PTR = CoMULTIPLE THEN
$ IF ITS MULTIPLE CLASS, START COUNT AND BRANCH
MpCOUNT=0; GO TC READINC Q) ;
END IF CLASSZPTR ;
$ FOR ALL OTHER OPERANDS, GO OPEN THE WINDOW
SELECTPCLASS = CLASSZPTR ; % SIGNAL SUBR SELECT
CALL SELECT( ARGZ ) ;
IF ARG2( ID ) = O CONT DG ; % IN CASE OF UPTIONAL ARGS
RETURN;
END IF ;
END DO CLASS2PTR ;
ZEROW( ARG2 ) 3 $ IF NU MOKE UPERANLS, ZERD WINDOW

KETURN;



*/
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ELSEIF ARGZ2CLASS = (sMULTIPLE THEN
MULT2PTR = MULTZPTR + 1 ; MULTeCGUNT = MULT2PTR ;
SELECTACLASS = ARG2CLASS ; $ SIGNAL SELECT
CALL SELECT( ARG2 ) ; % GET NEXT MULTIPLE ARGUMENT
RETURN 3
ELSE $ ALL OTHER ARGUMENTS
SELECTACLASS = ARG2(LASS ; $ SIGNAL SELECT
CALL SELECT( ARG2 ) ;
RETURN ;
END IF ARGZ2CLASS ;

END SUBR SETMARG2 ;

SUBR ANYsARG( IDENT )} ;

/% THIS ROUTINE IMPLEMENTS THE GETeANY CUMMAND.
IT ZERQES THE WINDOW AND CALLS A LOWEK LEVEL
ROUTINE T3 GET THE STATIC ATTRIBUTES. */

SIZE IDENT(PS); ¢ UNIQUE ID OF OPERAND DESIRED
ACCESS CODE 3

ZEROW( ANY ) 3

ANY( 1D ) = IDENT ;

CALL STATIC(C ANY ) ;

RETURN 3

END SUBR ANYPARG ;

SUBR QUEUEPUP ;

/% THIS KOUTINE IMPLEMENTS THE PUOPPGUEUE COMMAND.
IT ZEROES THE WINDOW AND CALLS A LOWER LeVEL
ROUTINE TO GET THE STATIC ATTRIBUTES. */

ACCESS CODE » UPPER ;

IF 1DPPTR CALL NEXTAID( IDePTR ) ;5 & PUP THE ARGUMENT STACK

ZEROW( QUE ) 5 QUEC 10 ) = IDAPTR 3
IF IDePTR CALL STATICC QUE ) ;

RETUKN ;

END SUBR QUEUEPUP ;



*/
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SUBR SELECT( WINDOW ) ;

/¥ GIVEN A WINDOW AND A CLASS, THIS ROUTINE WILL
SELECT A LOWER LEVEL CLASS ROUTINE TO PROVIDE
THE ID AND USE ATTRIBUTES OF THE ARGUMENT, AND
THEN CALL THE STATIC ROUTINE FOR THE UTHER
ATTRIBUTES. */

SIZE WINDOW(WINDOWSZ)» NUNPMULT(PS)s ICLASS(PS);
DIMS WINDOWINATS);

ACCESS UPPER s MIDDLE ;

ZEROW( WINDOW ) ;
IF LEGALAPCLASS( HIDDENPDOP » SELECTeCLASS ) = O RETURN ;

GO TO READIN( SELECTACLASS ) IN 1 TO NMBRPCLASSES ;

/ READIN( CPSOURCE ) /
CALL RDPSCURCE 3
GO TO STATICS ;

/ READIN( CoRESULT ) /
CaLL RDPRESULT ;3
GO TC STATICS ;

/ REAUVIN( CPTARGET ) /
CALL RDPTARGET ;
GL TO STATICS 3

{/ READINC CoINDEX ) /
CALL ROMPINDEX 3
GO TC STATICS ;

{/ READIN( CeLEFT ) /
CALL RDPLEFT 3
GU TC STATICS

/ REAUVIN( CPRIGHT
CALL RDPRIGHT
GO TO STATICS

/ READIN( CoLOCATION ) /
CALL RODPLUGCATION ;
GC TO STATICS ;

/ READINC CoWIDTH ) /
CALL RDPWIDTH ;
GO TG STATICS ;

/ REAUIN( CPORIGIN ) /
CALL RDAORIGIN ;
GO TC STATICS 3

{ READIN( CeMULTIPLE ) /

NONeMULT = O 3 3 COUNT NUMBER OF NUN-MULTIPLE CLASSES

DG ICLASS = 1 TO NMBERPCLASSES ;
IF ICLASS = CoMULTIPLE CONT DG ICLASS 3
IF LEGAL»CLASS( HIDDENsUP » ICLASS ) NONPMULT = NONPMULT+1;
END 0O ICLASS ;

$IF THE ARGUMENT CCGUNT HAS BEEN EXCEEDED, JUST EXIT

IF NONPMULT + MULTACOUNT > HIDDENe#COUNT RETURN 3
CALL RDPMULTIPLE( MULTACOUNT ) ;
GO TO STATICS

- W e \we
-~
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*/
/STATICS/
$ DEFINE THE WINDOW ATTRIBUTES FOUND BY LOWER LEVEL
WINDCW( ID ) = HIDDENPID 3
WINDCW( USE ) = HIDDENRPUSE 3
$ NOW PICK UP THE STATIC ATTRIBUTES
CALL STATIC( WINDOW ) ;
RETURN ;

END SUBR SELECT ;

SUBR VALU( IDENT » V ) ;

/* THIS ROUTINE RETURNS THE VALUE OF AN ARGUMENT IN =V-= WHEN
SUPPLIED WITH ITS ID IN -IDENT-. THE CALLING ROUTINE IS
RESPONSIBLE FOR SEEING THAT -V- IS SIZED LARGE ENOUGH TO
ACCOMMODATE THE VALUE. */

SIZE IDENT(PS)s % IC OF ARGUMENT DESIRED

V(WS)y % VALUE RETURNED (SIZE IS INCGRRECT AND IMMATERIAL)
WINDOW(WINDOWSZ); % TEMPURARY WINDOW

DIMS WINDOW(NATS);

ACCESS MIDDLE 3

/¥ NOW GET THE STATIC PRUOPERTIES OF THIS ARGUMENT */

WINDOW( ID ) = IDENT ;3 CALL STATIC( WINDGW ) 3

$ SET QT AND 1D FCOR RUUTINES RDPRITS AND RDACHARS.

HIDDENPID = IDENT 3 HIUCENSQT = WINDOW( QT ) ;

IF $ SEE WHETHER VALUE IS TO BE GIVEN AS BIT OR CHAR. STK

HIDDENPQT = QeBITS
v HIDDENRAQT = QeANEGATE
o +HT v HIDDENPQT = QpPREAL
o +tHT v HIDDEN®QT = QeCODES
THEN
CALL RDeBITSC V ) 53 $ LOWER LEVEL GETS IT.
ELSEIF
HIDDENPQT = QPCHARS
v HIDDENPUT = QpPVAR
v HIDDENAUT = (PPARAM
v HIDDENeCT = CpPLABEL
v HIDDENAQT = QPEXTERNAL
o=HT v HIDCDENPQT = QPREAL
o—HT v HIDDENSCT = QpCODES
THEN

IF SORG V < WINDCW(BYTES)*eCSeteSUe+eSLe THEN
TEXTLI#INSUFFICIENT SPACE TU TRANSFER VALUE #)
TEXTL(#IN A CAaLL TO SUBR VALU#) ENDL
ELSE
CALL RDePCHARS( V ) 3 ¢ GET IT
END IF SORG V ;
ELSE
$ MUST BE TEMPORARY
V=0 3 ¢ NOU VALUEs AND SHCULD NOT HAVE CaLLED US
END IF ;
RETURN 3

END SUBR VALU ;

/*



*/
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SUBR NM({ SETS » NAMEPSET ) ;

/*¥ THIS ROUTINE TAKES THE FIRST CALLING PARAMETER, SETS,
AND USES IT TO FIND THE CHARACTER STRING OF A CORRE=-
SPONDING NAMESETs WHICH IT RETURNS IN THE SECOND
PARAMETERs, NAMERPSET */

ACCESS UPPER » MIDDLE ;

SIZE SETS(PS), $ A UNLIQUE ID FGR A NAMESET
NAMEPSET( .S5DS. NMSETHLEN ) ; 3 NAME OF NAMESET

/* WE ASSUME THAT THE NAMESET MUST HAVE BEEN PREVIOUSLY
REFERENCED (THROUGH ACCESS TO ONE OF ITS MEMBERS) AND
THAT THE UNIQUE IDS ARE CONTIGUOUS WHEN WE TEST FOR
THEIR LEGALITY HERE. */

IF SETS > MAXSETS v SETS < MINSETS THEN
TEXTL(#ILLEGAL REQUEST FOR A NAMESET NAME#) ENDL
RETURN 3
END IF SETS 3

IF SORG NAMERSET < NMSETPLEN¥.CSe+.S50.+eS5Ls THEN
TEXTL(#INSUFFICIENT SPACE IN ARGUMENT IN A CALL #)
TEXTL(=#TO SUBR NM#) ENDL
RETURN j;

END IF SORG NAMERSET ;

HIDDENASET = SETS 53 $ SUSR KOeNM WILL PICK THIS UP
CALL RDANM( NAMESSET )} ; $ RETRIEVE NAMESET NAME
RETURN 3

END SUBR NM ;

SUBR STATIC( WINDOW ) ;

/¥ THIS ROUTINE CHOCSES THt APPROPRIATE ROUTINES TUO
CALL IN ORDER TO DEFINE THE STATIC ATTRIBUTES OF
THE QUANTITY REQUESTED. A QUANTITY IS REQUESTED
BY HAVING ITS ID SET PROUPERLY IN THE CALLING
PARAMETER, THE WINDOW. IF ANY NEw STATIC ATTRI-
BUTES ARE DEFINED, THEN THIS IS THE PLACE TO ADD
A CALL TO A ROUTINE THAT SUPPLIES THE ATTRIBUTE.*/

ACCESS UPPER , MIDDLE ;

SIZE WINDOW(WINDOWSZ)s % CALLING QUANTITY DcSIRED
TEMPPVALUE(WINDCOWSZ); $ TEMPCRARY FOR VALUE ATTRIBUTE
DIMS WINDCOW( NATS ) ;

HIDDENPID = WINDOW( IC )} ; $ PICK UP AND SAVE

CALL CONFIRMAID 3 $ $ LOWER LEVEL COUNFIRMS EXISTENCE

IF HIDDEN#ID = O THEN
TEXTL(#UNKNUWN IO REGUESTED OR BAD INPUT UATA#) ENDL
RETURN ;
END IF HIDDENPID ;
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CALL RDAQCT ;3 WINDOW( QT ) = HIDDENSGQT ;
CALL RD»PSIZ ; WINDOW( SIZ ) = HIDDENMSIZ ;

IF HIDDENRPQT = QA VAR THEN
$1F ITS A VARIABLEs IT MAY BE DIMENSIONED
CALL RDePDIM 5 WINDOW( DIM ) = HIDDENeDIM ;
END IF HIDDENPQT = CoVAR 3

IF HIDDENAPQT = Q@VAR v HIDDENPQT = QPEXTERNAL THEN
$ IF ITS A VARIABLE CR EXTERNALs THEN IT MAY BE 1IN A NAMESET
CALL RDeSET 3 WINDOW( NSID ) = HIUDENPSET ;
/% NOW SET THE LIMITS ON ALLOWED NAMESETS FOR LATER USE
BY SUBR NM. */ '

IF HIDDENPSET =~= 0 THEN $ IF A NAMESET WAS FOUND

IF HIDDENMPSET > MAXSETS MAXSETS = HIDDENPSET ;3

IF HIDDEN®SET < MINSETS MINSETS = HIUGENPSET ;

END IF 3
END IF 3
IF
HIDDENPQT = QeBITS
v HIDDENPQT = QPNEGATE
v HIDDENPQT = QPREAL
v HIDODENPQT = QeCODES

~ WINDOW( SIZ ) <= WINDOWSZ THEN
$ IF VALUE WILL FIT AND ITS A BIT STRINGs, GET IT
CALL RDABITS( TEMPePVALUE ) 3 WINDOW( VALUE )=TEMPPVALUE;

END IF 3
IF
HIDDENPQT = QPCHARS
v HIDDENSQT = QpVAR
v HIDDENPQT = UnpPARAM
v HIDDENPQT = QeLABEL
v HIDDENPQT = QAEXTERNAL
v HIDDENPQT = QeREAL
v HIDDENPQT = QoCODES
THEN
$ IF ITS A CHARACTER STRINGs GET THE CHARACTEK COUNT
CALL RDPBYTES ;3 WINDOw( BYTES ) = HIDUENPBYTES ;
END IF ;3
RETURN 3

END SUBR STATIC ;



SPECIFICATIONS FOR THE LOWER LEVEL ROUTINES

- - —

OPENPREAD

RDPROUTINE

INITeSTACK

UP»STACK

DOWNPSTACK

FIRSTeID

NEXTe# 1D

CONFIRMPID

RDPSCURCE

RDARESULT

———_— -

GPEN THE FILE FROM wHICH
INPUT WILL COME; ABORT
ON ERRORS

READ A NEW ROUTINE INTO

LOWER LEVEL DATA STRUCTURE;

IF THERE IS NO RUOUTINES
RETURN PRESENCE=0, ELSE =1

INITIALIZE A POINTER TO
POSITION BEFORE FIRST
CPERATOR (ANY VALULE IS OK)

MOVE POINTER TO NEXT
CPERATOR ON STACK AND

SET NEW OP AND COUNT;
POINTER=0 AT END OF STACK

MOVE POINTER BACK ONE
OPERATOR; SET OP,CUUNT;
POINTER=0 AT TOP OF STACK

INITIALIZE POINTER TQ
PCSITION BEFORE FIRST
CPERAND ON ARGUMENT
STACK (BUT NGT A Q)

MOVE TO NEXT OPERANU ON

ARGUMENT STACK; RETURN THE
NEW POINTER (A UNIQUE ID);
POINTER=0 AT END OF STACK

CONFIRM THAT AN UPERAND
ID IS LEGAL; ZEROU IT ON
KETURN IF IT IS NOT

SUPPLY THE ID AND USE
ATTRIBUTES OF THE
SOURCE ARGUMENT OF THE
CURRENT OPERATOR

SUPPLY THE ID AND USE
ATTRIBUTES CF THE
RESULT ARGUMENT OF THE
CURRENT OPERATGOR

NONE

NONE

NONE

PUINTER®

POINTER*

NONE

POINTER™

HICULENPID

HIDUENPDP
HIDDENPPTR

HIDDENPGP
HIDDEN®PTR
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GuTPUT

- v -

NONE

PRESENCE*

POINTER*

POINTER®*
HIDDENeOP
HIDD ENeCOUNT

POINTER*
HIUDENPOP
HIDDENPCGUNT

PUOINTER*

POINTER*

HIDDENSID

HIDDENpLD
HIDDENSUSE

HIDDENPID
HIDG ENPUSE



RDATARGET

RDe INDEX

RDALEFT

RDPRIGHT

ROPLOCATION

RDAWIDTH

RDAORIGIN

RDPMULTIPLE

RDeQT

RD#S1Z

RDADIM

SUPPLY THE ID AND USE
ATTRIBUTES CF THE
TARGET ARGUMENT CF THE
CURRENT OPERATOR

SUPPLY THE ID AND USE
ATTRIBUTES OF THE
INDEX ARGUMENT OF THE
CURREMT OPERATOR

SUPPLY THE ID AND USE
ATTRIBUTES OF THE
LEFT ARGUMENT OF THE
CURRENT OGPEKRATOR

SUPPLY THE ID AND USE
ATTRIBUTES OF THE
KIGHT ARGUMENT OF THE
CURRENT OPERATOR

SUPPLY THE 1D AND USE
ATTRIBUTES OF THE
LOCATION ARGUMENT OF THE
CURRENT GPERATOR

SUPPLY THE ID AND USE
ATTRIBUTES OF THE
WIDTH ARGUMENT CF THE
CURRENT OPERATUR

SUPPLY THE ID AND USE
ATTRIBUTES OF THE
ORIGIN ARGUMENT OF THE
CURRENT COPERATDR

SUPPLY THE ID AND USE

ATTRIBUTES GF THE DESIRED

MULTIPLE ARGUMENT QOF THE
CURRENT OPERATQR

PROVIDE THE QUANTITY TYPE

CF THE OPERAND WITH THE
SPECIFIED ID.

PROVIDE THE SIZE OF THE
OPERAND WITH THE SPECI-
FIED ID.

PROVIDE THE DIMENSION
OF THE ARGUMENT WITH THE
SPECIFIED ID &

HIDUENSQP
HIDDENPPTR

HIDDENSOP
HIDDENePTR

HIDDENAOP
HIDDENSPTR

HIDDENAOP
HIDDENPPTR

HIDDENROP
HIDDENPPTR

HIDDENAOP
HICDENAPTR

HIDDENSGP
HIDDENAPTR

HIDDENRSCP
HIDDENAPTR
WHICHPMULT*

HIDDENSID

HIDDENSID

HIDDENPID
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HIDDENPLD
HIDCENpUSE

HIDLENPID
HIDLENPUSE

HIDCENPID
HIDDENAUSE

HIDDENRID
HIDDENPUSE

HICDENSID
HIDUENPUSE

HIDDENAID
HILDENAUSE

HIDDENRID
HIDDENPUSE

HIDDENRID
HIDDENPUSE

HIDDENSGT

HIDUGENSSIZ

HIDOENPOIM



RDOWSETY

RDPBYTES

RDeBITS

RDPCHARS

RDpPNM

PROVIDE THE NAMESET
IDENTIFIER OF THE ARGUMENT
wITH THE SPECIFIED 10D,

PROVIDE THE CHARACTER
COUNT OF THE ARGUMENT
wITH THE SPECIFIED ID.

PROVIDE THE VALUE CUF
THE ARGUMENT WITH THE
SPECIFIED ID.

PROVIDE THE CHARACTER
STRING VALUE OF THE ARGU~-
MENT wITH THE SPECIFIED
ID (THE ORIGIN FIELD OF
VALUE#* HAS BEEN SET)

PROVIDE THE CHARACTER
STRING FOR THE NAMESET
HAVING THE SPECIFIED
IDENTIFIER (HIDDENPSET).

HIDUENSID

HIDUENPID

HIDDENPID

HIDDENPID

HIDDENPSET

* INPUT AND OUTPUT QUANTITIES FOR THESE ROUTINES THAT
WITH AN ASTERISK ARE FORMAL PARAMETEKS. ALL DTHERS

*/
1%
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HIDDENASET

HIDDEN®SBYTES

VALUE®*

VALUE®*

NAMESET*

ARE MARKED
ARE GLOBAL.,
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EXAMPLES OF CODE THAT USE THE INTERFACE

EXAMPLE 1- SEARCH COF ALL OPERANDS TG FIND THOSE SIZED LARGER THAN
THE MACHINE WwCORD SIZE

INITPCODE ; $ RESET QUEUE

POPPQUEUE 3 $ POP FIRST ARGUMENT ON THE QUEUE
WHILE QUE(ID) 3 % SO LONG AS ARGUMENTS KEEP COMING
IF QUE(SIZ) > WS THEN $ IF GPERAND IS LARGER
$ +e0 DO THE WORK
END IF QUE ;
POPPQUEUE ; $ CONTINUE LOUOKING AT OPERANDS
END WHILE 3

EXAMPLE 2A- CHECK WHETHEK A RESULT TEMPORARY IfEUSED gNLY
IN THE NEXT CGPERATION

POP 3 $ POP NEXT OPERATOK OFF THE STACK

GETPARG( RESULT ) ;3 % wINOOw THE RESULT TEMPORARY

IF RESULT( USE ) =1 THEN $ IF LAST OP USING TEMP. IS ONE AWAY
$ ACT ON THIS KNOWLEDGE
END IF RESULT 3

EXAMPLE 28- TEST ALL OPERANDS OF AN GPERATOR FOR THE PRESENCE
OF FORMAL PARAMETERS

POP ; $ POP NEXT CPERATGR GFF THE STACK

WHILE COUNT 3 $ WHILE COUNT IS GREATEK THAN ZERO
GETPARG( 0 ) 5 % PICK UP THE NEXT OPERAND IN =-ARG- WINDOW
IF ARG( QT ) = QpPARAM THEN $ IF THIS IS FURMAL PARAMETER
$ ACT ON THIS KNOWLEDGE
END IF ARG 3
CUUNT = COUNT -1 ;3 % DECREMENT NUMBER OF OPERANDS
END WHILE COUNT ;



LITTLE-42A-24
EXAMPLE 3= THt PRINCIPAL CUODE GENERATION LCGOP

WHILE 1 $ CONTINUDOUS, SEQUENTIAL ACCESS
PGP ; $ GET A NEw CPERATOR OFF THE STACK
GETAALL 3 $ AND RETRIEVE ALL ITS OPERANDS

GO TO EMIT( QP ) IN GPeFIRST TG OPeLAST ;

THE FOLLOWING CODE EMISSION FRAGMENT (ALONG WITH
ITS CALLED SUBROUTINE) IS INCLUCEU TOU ILLUSTRATE THE
EASE OF ACCESSING OPERAND ATTRIBUTES. FOR EXAMPLES
THE EXPRESSION - FROM( SIZ ) - IN THE SUBROUTINE IS
ACCOMPLISHED WITH THE MORE CUMBEKSUME EXPKESSION -
SYZE VOA(INP2 VOA(VOAEP) )
IN THE PRESENT CODE GENERATORS.
/ EMIT( OPPASIN ) /
CALL EMIToMOVE( SOURCE » TAKGET ) 3
CONT WHILE 3

/ EMIT( OPRPEND ) / $ NO MORE OPS ON STACK, SO EXIT
CUIT WHILE ;

END WHILE 1 3

SUBR EMITeMOVEC( FROM » TO ) $ EMIT CODE FOR MOVE
SIZE FROM(WS)»TG(WS); DIMS FROMINATS)» TOINATS);

IF FROM( SIZ ) <= WS ~ TO( SIZ ) <= WS THEN
$ EMIT IN LINE CODE

ELSE
$EMIT OFF LINE CALL TO LIBRARY ROUTINE
END IF FROM

RETURN ;
END SUBR EMITAMOVE ;
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EXAMPLE 4A= LGUGKING AHEAD TO SEE IF THE UPERATOR FOLLOWING
A RELATIONAL OGP IS AN IFP0Ps AND EMITTING SPECIAL COUE

PGP GETeALL; % OPEN WINDOWS OF ALL OPERANDS OF -0P-.

{ EMIT( CPaGT ) [/ $ > OPERATOR

PGP2 3 $ GET THE NEXT COPERATOR
GETPARG2(SOURCE); % GET THE INPUT ARGUMENT TG THE NEXT uP

$ THE FOLLOWING QUESTION ASKS WHETHER THE NEXT OPERATOR IS

$ AN OPPIF AND WHETHER THE OUTPUT FROM THE OPeGT IS THE

$ SAME AS THE INPUT TO THE OPeIF.

IF QP2 = OPeIF A~ RESULTC( ID ) = ARG2( ID ) THEN
$WE CAN EMIT SPECIAL CODEs S0 GET JUMP LOCATION
GETARG2( LOCATION ); .
CALL EMITAPJUMPGT( LEFT » RIGHT » LOCATION ) ; % EMIT
END IF QP2 ;

EXAMPLE 4B= SEARCHING AHEAD TO FIND THE NUMBER OF USES OF
A TEMPORARY PRODUCED BY THE CURRENT 0P,

POP; GETPALL; $ GET ALL UGPERANDS OF CURRENT OP

USEACOUNT = 0 ; $ NUMBER OF USES CF RESULT TEMPORARY
WHILE RESULT( USE ) 3 % SO LONG AS THEKE ARE COPS TO LOOK AT

POP2 3 % GET THE NEXT SUCCEEDING OPERATOR
WHILE COUNT2 3 3 AND LOOK AT ALL ITS OPERANDS

IF RESULT( ID ) = ARG2( ID ) THEN $ IF IDS ARE SAME
USEPCOUNT = USERCOUNT + 1 ;
END IF KESULT( ID ) ;

COUNTZ = COUNT2 = 1 ; $ MOVE ON TO NEXT OPERAND QF QP2

END WHILE COUNTZ 3

RESULT( USE ) = RESULT( USE ) = 1 ; % COUNT OFF SUCCEEDING OP2
END WHILE RESULT ;
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EXAMPLE 5= THE HIGHEST CONTROL LEVEL OF A CUDE GENERATOR

SUBR TOPMOST ;
SIZE ANOTHER(1), $ FUNCTION TO READ IN ANOGTHER ROUTINE
ROUTINE(L); $ DUMMY VARIABLE
WHILE ANOTHER( ROUTINE ) 3
CALL PASS1 ;
INITeCODE ; $ PREPARE FOR NEXT PASS
CALL PASSZ ;
INITeCODE ; $ PREPARE AGAIN
CALL PASS3 ;
END WHILE ANOTHER ;
CALL EXITAROUTINE ;

END SUBR TOPMOST 3





