
, -\ 

U 

PARSERHELPER.INDEX.14 at ISI·SYSTEM·F 

(AFFIRM)PARSERHELPER .. 14 

assocAllProgramUnits 
definePriority 
formal Parameters 
labelAssertionPa1rs 
10werPriority 
MakeAccessExp 
reduceDeclareopt 
reduceExpress ion 
reduceFormalParameterSection 
reducelnfixExp 
reduceParseT ree 
reduceProgramUnit 
reduceSimpleType 
reduceStatement 
reduceType 
reduceUnpackedStructuredType 
renamelnf;xOp : 
renamePrefixOp 
UsePriorities 
UsePrioritiesHelper 
varFormalParameters 

4 
5 
6 
7 
8 
1 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
2 
3 
21 

Wednesday 30 Sep 81 15:32 

30·Sep~81 15:31 :36 

Page 1 

I 
L 



PARSERHELPEFUNDEX.14 at ISI~SYSTEM·F Wednesday 30 Sep 81 15:32 Page 2 



PARSERHELPER.INDEX.14 at ISI·SYSTEM-F Wednesday 30 Sep 81 15:32 

(rILECREATEO "26-Sep-81 16:54:35" (AFFIRM)PARSERHELPER .. 14 18997 

changes to: MakeAccessExp reduceExpression 

previous date: "29-Jun-81 17:04:25" CAFF1RM)PARSERHELPER .. 13) 

(PRETTYCOMPRINT PARSERHELPERCOMS) 

(RPAQQ PARSERHELPERCOMS [(* Auxiliary functions, records and properties for PARSER) 
(FNS .. PARSERHELPERFNS) . 
(VARS bracketListOp InternalInfixOps IMPORTOP) . 
(PROP priority PLUS AND DIFFERENCE DIV EQ EQV GE GT IMP lE LT MOO TIMES NE OR EXPT) 
(BLOCKS (PARSERHELPERBlOCK MakeAccessExp UsePriorities UsePrioritiesHelper 

[DECLARE: DONTEVAL@LOAO OONTCOPY 

assocAllProgramUnits definePriority labelAssertionPairs 
lowerPriority reduceExpression reduceInfixExp redu~eParseTree 
reduceProgramUnH reduceStatemerit renamelnfixOp renamePrefixOp 
varFormalParameters (ENTRIES reduceExpression reduceParseTree) 
(GLOBALVARS EXPTOP LabelAssertionPair. LastProgramUnits 

ProgramUnits bracketListOp) 
(NOLINKFNS , T) 

------- -----
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(Oo Auxiliary functions, records and properties for PARSE'R) ] 

(RPAQQ PARSERHELPERFNS (MakeAccosslxp USE/Priorities UsePrioritiesHe1per assocAllProgramUnits 
definePriortty formal Parameters 1~be1AssertionPatrs 
lowerPriortty reduceDec1areopt reduceExpression 
reduceF orma 1 ParameterSect ionreducelnf ixExp reduceParseT ree 
reduceProgramUnit reduceStmpleType reduceStatement reduceType 
reduceUnpackedStructuredType renameI~fixOp renamePrefixOp 
varrorma1Parameters» 

{DEFINEQ 

(MakeAccessExp 
[LAMBDA (x) 

x:identifier]) 

(UsePriorities 
[LAMBDA (x) 

(if x:express'ion 
then x: express ion"'{ UsePriorities x: express ion) 

( UsePrioritiesHelper x) 
else x]) 

(Lj seP rio ritiesHelpe r 
[LAMBDA (x) 

{if (LISTP x: infixOp) 
then (x:infixOp"{rename/nfixOp x:infixOp») 

{if x:expression:infixOpcNIL 
then x 

else {if (LISTP x:expressi,on: infixOp) 

(0 R,Erickson "lB-Jun-Bl 19:22") 
(0 took OUI the qualifier sluff 
(arrays. records. heapsorfiles)i 

.then (x:expression: infi.x0p"{renamelnfixOp x:expression: infixOp») 
{if (IowerPriority x: infixOp x:expression:infixOp) 

then x 
else {create expressie.n 

primary "{UsePrioritiesHelper (create expression 

using x:expression]) 

(assocAIiProgramUnits 
[LAMBDA (Key) 

(FASSOC Key lastProgramUnits) 

(definePriority 
[LAMBDA (op left right) 

{if (ATOM op) 
then {op:priority"{create priorityRecord 

left .. left 
right "(if right=NIL 

then left 
else right») 

else {for x in op collect (definePriority x 1 eft dght]) 

(formalParameters 
[LAMBDA (fpSection) 

expression" x:expression:primary 
using x) 1 

(0 RErickson "25-Feb-Bl 76:S9") 

(for s in fpSection join (COpy s:parameterGroup:identifier) 

(la bel Assertion Pai rs 
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[LAMBDA (stmt) 
(SElEC1Q stmt:SYN1ACTICTYPE 

(caseStatement < !! (for s in stmt:caseElementList join (lsbelAssertionPairs s:statement) 
) 

! 
(/sbeIAssertionPsirs stmt: statement) 
» 

«compoundStatement repeatStatement) 
. (for s in stmt:statement join (/sbelAssertionPairs 5») 

«forStatement whileStatement withStatement) 
(iabeiAssertionPairs 5 tmt: statement» 

(if Statement < !! (lsbeiAssertionPairs stmt:statement) 
! 
(lsbelAssertionPairs stmt: statementll) 
» 

(1 abel Statement «stmt: 1 abel (reduceExpression 
stmt:simpleStatement:assertion:expression) 

») 
NIL]) 

(IowerPriority 
[lAMBDA (leftop rightop) (0 il no priority is delined lor an operator it is 

considered 10 have highest possible priority) 

1eftop~leftop:priority:right 
rightop~rightop:priority:left 
(if leftopcNIl 

then NIL 
elseif rightop=NIl 

then T 
else leftop It rightop]) 

(reduceDeclareopt 
[lAMBDA (x 1 s t) (0 Ediled b}' R.Beles on 14-APR-7B; 

Irom version 6) 

(for (x temp) in xlst join (temp"x:declareType) 
(if temp:constDefinition 

then (for y in temp:constDefinition 
do (y:expression~(reduceExpression y:express;on») 

temp:constDefinition 
else if temp: typeDefinit ion 

then (for y in temp:typeDefinition 
do (y: type" (reduce Type y: type» ) 

temp:typeDef~nition 
e/seif temp: varDeclarat ion 

then [for y in temp:varOeclaration 
do (y:type"(reduceType y:type» 

(for z in y: varDecl arePart 
do (z:expression~(reduceExpression z:expression» 

(z:expressionll"(reduceExpression z:expressionll] 
temp:varDeclaration 

e/seif temp:label 
else <temp>]) 

(0 R.Erickson "23.Sep.Bl17:31") 
(reduceExpression 

[lAMBDA (x) 
(SElECTQ x:SYNTACTICTYPE 

(bracketExprlist <bracketlistOp (for y in x :expression collect 
(reduceExpression y» 

» 
(coord (if x:number 

elseif x: numbe rll 
then (-x:numberll) 

elseif x: a 1 1 
then 'ALL 

e/seif x:firstOne 
then' F1RST 

elseifx: 1 a stOne 
then 'lAS1 

else x» 
(denoteSpec x: denotePa ; r" (for i in x: denotePa i r collect (reduceExpression i» 

x) 
(denotePair x:expression<- (reduceExpression x:express;on) 
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x} 
(expression {if x: infixOp 

then (reducelnfixExp (UsePr;orit;es x» 
else (reduceExpression x: pr ima ry: AL TE RNATIVESUBNODE) ) ) 

(expressionSeq x:expression .. (for y ;n x:expression collect (reduceExpression y}) 
x} 

(functionDecl x:expression" (for y in x:expression collect (reduceExprEIss;on y» 
x: express ionN" 
(reduceExpression x: express ion#) 
x} 

(identifierSeq x:;dentifier" (lor i in x:identifier collect (reduceExpression i» 
x) 

(ifExpr <!FOP (reduceExpression x:expression) 
(reduceExpression x: exp ress ionN) 
(if x:expressionN# 

>} 

then (reduceExpression x: express i 0 n#N) 
else TRUE) 

(interfaceList x:op" (for y in x:op collect (reduceExpression y» 
x} 

(nochangeSpec x:expression" (reduceExpress;on x:expression) 
x} 

[top opOrExpression) 
(PROG (y) 

(RETURN (SELECTQ (fetch SYNTACTICTYPE of y"x:ALTERNAlIVESUBNODE) 
(expression (reduceExpression y» 
(infixOp (renamelnlixOp y» 
(if (MapTolnternal y T) 

else y] 
(parenExpr (reduceExpression x:expression» 
[prefixExpr (PROG (ex imports fundef) 

(ex" qrenamePrefixOp x:prefixOp) 
. !(lor y in x:expression col/ect (reduceExpression y» 

> ) 
{if (NUMBERP ex:1) 

·then (if ex:2-=8 
then (ERROR "Don' t know how to reduce" ex» 

(RETURN (PACK < ! (UNPACK ex: 1) ! '(Q) 
>») . 

[imports"(if x:identifier 
else fundef .. ( assocAIIProgramUnils x: p ref i xOp) 

(if fundef 
then (formalParameters 

fundef: :l:formalParameterSection#] 
(RETURN (if imports 

then < !! ex ! imports> 
else ex) 

(primary (reduceExpression x: AL TERNATIVESUBNODE» 
(quantifiedExpression (PROG (quan exp) 

(quan"x:quantifier:LEXEME) 
(exp" (reduceExpression x: exp res s i on» 
(lor i in (REVERSE x:identifier) do exp" <quan.i exp» 
(RElURN exp») 

(rangedlnterfaceList x:rangedOp" (for y in x: rangedOp 

x) 

collect < (y: op"( reduceExpression y: op) ) 
(reduceExpression y:rangeSpec) 
» 

(rangeSpec (for y in x: range collect < (y: coo rd"( reduceExpression y: coo rd) ) 
(y: coo rd#"( raduceExpression y: coo rd#» 
> ) ) 

Page 6 

(ruleSeq x: rule .. (for y in x: rule col/ect (y:expression+-(reduceExpression y:expression» 
(y:expression#"(reduceExpression y:expression#) 

x) 

) 
y) 

(specialPrefix[xpr < (renamePrefixOp x:specialPrefixOp) 
(rBducaExpression x: primary: AL TERNATIVESUBNODE) 
> ) 

(variable x:identifier) 
(variableDecl x:expression~ (reduceExpression x:expression) 

x) 
x) 

(redu ceFo rmalPa ramete rSection 
[LAMBDA (xlst) 

(for x in xlst bind temp do (temp"x:parameterKind) 

(. Edited by R.Bates on 28·MAR-78; 
no file! 

11 
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(if temp 
then (x:parameterKind~temp:LEXEME» 

(x:parameterGroup:type~(reduceType x:parameterGroup:type) 

(reducelnfixExp 
[LAMBDA (x) . 

(if x: SYNTACTI CTYPE =' primary 
then (reduceExpression x:ALTERNATIVESUBNODE) 

e/seif x: i nf i xOp 
then <x:infixOp (reducelnfixExp x:primary) 

(reducelnfixExp x:expression) > 
else (reduce/nfixExp x: primary]) 

(reduceParseTree 
[LAMBDA (tree) 

(. x can be eilher s primary or an expression nodc) 

(. Ediled by R.Bales on 12·APR·78: 
no file) 
(. Global variables (used by reduceStatemenri: 
LastProgramUnits, ExitAssenion) 

(rec/.uceProgramUnit tree) 
LastProgramUnits~(GETDEFINITIONS tree) 
(for pu in LastProgramUnits bind blk do (blk"pu::l:block) . 
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(blk:assertion"(reduceExpression blk:assertion:expression) 

tree]) 

} 
( E x HAs se rt i on .. ( b 1 k: as se r t i onll~( reduceExpression 

blk:assertionll:expression») 
(blk:declareopt"(reduceDeclareopt blk:declareopt)} 
(Label Assert i onPa i rs .. ( IBbelAssertionPairs 

blk:compoundStatement» 
(reduceStatement b 1 k: compoundStatement) ) 

14 

(reduceP rogramUnit 
[LAMBDA (x) (. Edited by R.Bates on 12·APR·78; 

from version 4) 
(SELECTQ x:SYNTACTICTYPE 

x) 

(procedureOrFunctionDeclaration x:identifierlill" (UNION 
< ! !(varFormalPBrameters x:formalParameterSection) 

! (varForma/PBrameters x: formal ParameterSect ionll) > 
x:identifierllll) 

(. Do not call reduceForma/ParamterSection before 
varFormalParsmeters.! 

(reduceFormBIPBrameterSection x·: formal ParameterSect ion) 
(reduceFormalPBrameterSection x: fo rma 1 Paramete rSect ion#) 
x:type~ 

(reduceType x:type) 
(for y in x:block:declareopt. . 

when y:declareType:procedureOrFunctionDeclaration 
do (reduceProgrBmUnit 

y:declareType:procedureOrFunctionDeclaration») 
[program (reduceProgramUnit (if x: procedureOrFunct ionDecl aration 

x) 

else (x: p rocedu reO r F unct i onDec 1 a ra t ion .. ( create 
procedureOrFunctionDeclaration 
unitKind ~(create unitKind 

LEXEME ~('PROGRAM» 

identifier "('MAIN) 
block .. x:block] 

15 

(reduceSimpleType 
[LAMBDA (x) (. Edited by R.Bates on 31·MAR·78; 

from version 2) 
(SELECTQ x:SYNTACTICSUBTYPE 

(scalarType x) 
(typeldentifier x:ALTERNAIIVESUBNOD£:identifier) 
(subrangeType x:AL1[RNATIV£SUBNOD[:expression~ (reduceExpression 

x:ALT[RNATIVESUBNODE:expression) 
x:ALT£RNATIV£SUBNODE:expression#" 
(reduceExpression x:ALTERNATIV£SUBNODE:expression#) 
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x]) 

(reduceStatement 
[LAMBDA (x) (0 Fl Bales "14-Dec-79 14:43") 

(SELECTQ x:IYNTACTICTYPE 
«assertStatement assumeStatement proveStatement) 

x:assertion+-
(reduceExpression x: as sert ion: exp ress ion» 

(assignmentStatement x:variable+- (MekeAccessExp x:variable) 
x:expression" . 
(reduceExpression x: exp ress ion» 

(caseStatement x:expression+- (reduceExpression x:express10n) 
(lor y in x:caseElementList 

do (y:caseLabel"(for z in y:caseLabel collect z:constant:LEXEME» 
(reduceStetement y: statement» 

(redueeStetement x: statement» 
(compoundStatement (for y in x:statement do (reduceStatement y») 
(concurrentAssignmentStatement x:variable" (lor y in x:variable 

(forStatement 

collect (MakeAccessExp y» 
x:expression .. 
(for y in x: exp ress ion collect (reduceExpression y») 

x: asse rt ion .. (reduceExpression x: ass·ert ion: exp ress ion) 
x:expression~ . 
(redueeExpression x: expression) 
x:direction~x:direction:L[XlMl x:expressionlf~ (reduceExpression 

x:expression#) 
(reduceStetement x: s ta temen t) 
x:assertionN" 
(reduceExpression x: assert ionN: exp ress ·ion) ) 

(goToStatement x: assert ion+- (if x: assert ion 
then (reduceExpression x:assertion:expression) 

else (FASSOC x:label labelAssertionPairs)::l» 
( ifSta tement x: exp ress ion" (reduceExpression x: express ion) 

(reduceStatement x: s ta tement) 
(reduceStatementx : s ta tementN) ) 

(1 abel Statement (redueeStetement x: s impleStatement» 
[procedureStatement (PROG (pu formals imports) 

(pu+-( assocAIIProgremUnits x: ident if ier): : 1) 
(forma 1 s .. ( forma/Parameters pu: fo rma 1 Paramete rSect fon» 
(impo rts"(forma/Parameters pu: fo rma 1 Paramete r.Sect ionN» 
(x:expression"(for y in x:expression 

collect (reduceExpression y») 
(if x: ident ifierN=NIL 

then (x:identifierlf"imports» 
(x:variable .. (i1 x:variable=NIL 

then (for ain < ! x:expression 
! x:identifierN) 

es fin < !! formals! imports) 
when (MEMULR f pu:identifler##) 
collect a) 

else (for y in x:variable 
collect (MakeAccessExp y) 

(repeatStatement (for y in x:statement do (reduceStalement y'» 
x:expressjon" 
(reduceExpression x: express i on) ) 

(returnStatement x:expression" (reduceExpression x:expression) 
x: assert ion" 
{il x: assert ion 

then (reduceExpression x:assertion:expression) 
else ExitAssertion» 

(whileStatement x:assertion" (reduceExpression x:assertion:expression) 
x: expression+-

x]) 

(reduceType 
[LAMBDA (x) 

(reduceExpression x:expression) 
(reduceStatement x: statement) 
x:assertion#" 
(reduceExpression x: assert ion#: exp ress ion) ) 

(. Ecfrlt.;! tr R.B6fes on 31·MAFl-78; 
from version 2) 

(SELECTQ x:SYNTACTICSUBTYPE 
(s imp 1 eType x: AL TERNAT IVESUBNODE'" (reduceSimpleType x: AL TERNATIVESUBNODE) 

x) 
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(structuredType x:ALTERNATIVESUBNODE:unpatkedStructuredType~ 
(reduceUnpackedStruc/uredType . 

(pointerType x) 
x) 

x) 

(reduceUnpackedSt ructu redType 
[LAMBDA (x) 

x:SYNTACTICSUBTYPE 

x:ALTERNATIVESUBNODE:unpackedStructuredType) 

(0 Edited by R.Bates on 31.MAR·78; 
from version 2) 

{sELECTQ 
(arrayType x:ALTERNATIVESUBNODE:type~ (reduceType x:ALTERNATIVESUBNODE:type) 

x:ALTERNATIVESUBNODE:s1mp'eType~ 
(for y In x:ALTERNATIVESUBNODE,:simpleType collect (reduceSimpleType y» 
x:ALTERNATIVESUBNODE) 

x:ALTERNATIVEsUBNODE) 

(renamelnfixOp 
[LAMBDA (x) 

{if (ATOM x:ALTERNATIVEsUBNODE) 
then (If (MapToInternal x:ALTERNATIVEsUBNODE) 

e~e x:ALTERNATIVEsUBNODE) 
elseif (MapTolnternal x:SYNTACTlCSUBTYPE) 
else x) 

{renameP refixOp 
[LAMBDA (x) 

{H (MapTolnternal x T) 
else x) 

(0 D.Thompson "26·Sep·79 15:20") 

(0 D.Thompson "26.Sep·79 15:17") 

(va rFormalParameters 
[LAMBDA (fpSection) 

{for s in fpSect10n when s:parameterKind:LEXEME"VAR join (COpy s:parameter'Group:identifier]) 

(RPAQQ brBcketLlstOp ·B racket) 

(RPAQQ InternallnflxOps (ADDOP ANDOP DIFFOP DIVOP EQOP EQVOP GEOP GTOP IMPOP 'lEOP LTOP MODOP MULTOP 
NEOP OROP PWROP» 

(RPAQQ IMPORTOP IMPORTS) 

{PUTPROPS PLUS priority (25 . 25» 

{PUTPROPS ANP priority (11 . 10» 

(PUTPROPS DIFFERENCE priority (25 . 25» 

(PUTPROPSDIVpriorlty (30 . 30» 

(PUTPROPS EQ priority (2 0 20» 

(PUTPROPS EQV priority (1 1» 

{PUTPROPS GE priority (20 20» 

{PUTPROPs GTpriority (20 20» 

{PU1PROPS IMP priority (3 3» 

{ PUTPROPS LE priority (20 20» 

{ PUT PROPS L T priority (20 20 » 

U'- (PUTPROPS MOD priority (30 . 30» 

(PUTPROPs TIMES priority (30 . 30» 

(PUTPROPS NEpriority (20 . 20» 

Page 9 

18 

19 

20 

21 



PARSERHELPERINDEX.14 at ISI·SYSTEM-F 

(PUTPROPS OR priority (6 . 5» 

(PUT PROPS EXPT priority (36 . 35» 
[DECLARE: DONTEVAL@lOAD DOEVAL@COMPIlE DONTCOPY 

Wednesday 30 Sep 81 15:32 

(BLOCK: PARSERHELPERBlOCK MakeAccessExp UsePriorities UsePrioritiesHelper assocAllProgramUnits 
definePrior1ty labelAssertionPairs lowerPriority reduceExpression reducelnfixExp 
reduceParseTree reduceProgramUnit raduceStatement renameInfixOp renamePrefixOp 
varFormalParameters (ENTRIES reduceExpression reduceParseTree) 

] 

(GlOBALVARS EXPTOP labelAssertionPairs LastProgramUnits ProgramUnits bracketListOp) 
(NOLINKFNS . T» 
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(DECLARE: DONTCOPY 
(FILEMAP (NIL (1553 17628 (MakeAccessExp 1566 . 1848) (UsePriorities 1862 . 2023) (UsePrioritiesHelper 

2027 . 2625) (assocAllProgramUnits 2629 . 2788) (definePriority 2792 . 3099) (formal Parameters 3103 . 
3226) (labelAssertionPairs 3229 . 3997) (lowerPriority 4001 . 4389) (reduceDeclareopt 4393 . 6365) ( 

reduceExpression 5369 . 9240) (reduceFormaH'arameterSection 9244 . 9609) (reducelnfixExp 9613 . 10016) 
(reduceParseTree 10020 . 10901) (reduceProgramUnit 10905 . 12210) (reduceSimpleType 12214 . 12724) ( 

reduceStatement 12728 . 15987) '(reduceType 15991 . 16480) (reduceUnpackedStructuredType 16484 . 16955) 
(renameInfixOp 16959 . 17286) (renamePrefixOp 17289 . 17469) (varFormalParameters 17463 . 17625»») 

STOP 
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