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(flL£CREATED "a1-Mar-81 19:51: 16" <AFFIRM)PASCAL .. 22 10365 

previous date: "28-Mar-81 15:17:18" <AFFIRM>PASCAL .. 21) 

(PRETTYCOMPRINT PASCALCOMS) 

'-, (RPAQQ PASCALCOMS «FNS • PASCALFNS)) 

(RPAQQ PASCALFNS (InitializeAffirmReadTable PARSE genvcs readp setupDeclarations skipPascalComment 
typecheck typeifyProgramUnit typeifyStatementl1 

(OEFlNEQ 

(JnitializeA f11 rmReadTa ble 
[LAMBDA NIL (. D,Thompson "27·Jun·79 12:0S") 

(PROG NIL 
(PASCAL\READ\TABLE~(COPYREADTABLE 'ORIG)) 

(PARSE 

,(SETBRK '(4 6 6 14 16 17 18 19 20 21 27 28 29 30 ! %" & I( %) • + , - I. / 
%] l' { %1 } -) 

. NIL PASCAL\READ\TABLE) 
(SETSYNTAX '{ '(SPLICE IMMEDIATE skipPascalComment) 

PASCAL\READ\TABLE]) 

[LAMBDA (FILE) 
!VALUE ~(PARSEPROGRAM (INPUT (INFILE FILE))) 
(CLOSEF FILE) 

(. D.Tnompscn" 5·0cr.-gl:::31"j' 

-(EQUAL !VALUE NIL]) 

(genvcs 
[LAMBDA (unitnames) 

'---" ( •• T' 's rCUr:n6 ger-erates till! ,'eTf/:cer:c', conC/lions (0' rne Pasce! vni~ :;a-,;es DrC\ld~c a • .':s pa'a-r.ere· 
r>:" ~'.~s '711.'51 ha,'e lleE'~ prel:~lJsl, persea • 
Ion I..FF'Rf.! ccmrr.a-'c tuncriof' ' 

(PROG (co~putes foundOne legal~ames parent trans uname unit vcs node lemmas #ves, 
(legalNames"( for p in LastProgramUnits collect p: 1)) 
(for u in unitnames do (uname-(AFFIRMSpell ingCorrect u legallJames NIL T tJIL); 

(unit"(FASSOC uname LastProgramUnitsl: :1) 
(if unit 

to 0 Do Ihe compules lemma) 

(0 0 Do the verific.tlon cond/Yions ) 

to 0 Ser up Ih6 kfudgey Iree structure.} 

-- ---- ---.-~---

then foundOne .. T 
vcs~(SETUPCALLVCGEN unit) 
computes~vcs:l 

vcs"vcs: :1 

node"(ExprToNode computes) 
(if -(True? node) 

then (Assume node) 
(SetName (PACK* 'computes uname) 

node) ) 

vcs"(REMOVE TRUE vcs) 
,vcs"(LENGTH vcs) 
(printout NIL .TASO 0 T ('The) 

• 'vcs , ('verifica~ion} 

(Plural 'condition Nvcs) 
, 
('for) 
, uname . (Plural' is Nvcs) 
( , : ) ) 

< = > @ X[ 
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(readp 

(if ~foundOne 

(lor vc in vcs as n from 1 do (node"(ExprToNode vc)) 
(MakeTheorem node) 
(SetName (PACK· uname 'N n) 

node) 
(printPropn node» 

parent"(ExprToNode <'verification\ProcedureCall 
(FindSubexpressions 

'computes\ProcedureCall 
computes) 

:1:Argl:0perator» 
(/SET 'CurrentTheorem (MakeTheorem parent») 
(Annotate uname parent 'PROGRAM) 
(SetName uname parent) 
(MakeCurrent parent) 
lemmas"(if computes=TRUE 

then vcs 
else < ! vcs computes» 

trans"(creete Transformation 
uses" lemmas) 

(. no longer use the labels: vclabels" 
I/or i to (FLENGTH vcs! collect 
IPACK' "IIC i Colon))) 

(Transform trans parent) 
else (printout NIL. TASO 0 u "?7" T)) 

(printout NIL T» 

then (AffirmError "(No parameter! Expecting a list of Pascal program unit names.)"]) 

[LAMBDA (fileName) (. D. Thompsen "22·Sep·80 12:26 ") 

I' • T.his routine parses the pascal unit comained the Iile pro,'ided as the parameter. 
An AFFIRM command function) 

(PROG (unitNames) 
(if fileName"(getFileName fileName NIL "File of Pascal programs: ") 

then (printout NIL .TASO 0 "(Reading Pascal program units from" , fileName 
(RESETLST (RESETSAVE NIL ('CLOSEF? fileName» 

(PARSE f i 1 eName) ) 
(if ! VALUE 

then unitNames"(for x in LastProgramUnits col/ect x:l) 
(AFFIRMMAPRINT (Plural "The program units are" unitNames) 

un itNames T T) 
(typecheck)!VALUE"NIL 

else (ParsingError T) 
else (Aff1rmError]) 

(setupDecla rat ions 
[LAMBDA (programUn1t) 

( •• declares the formal paramaters and the local vars) 

(PROG (fun funType tc type vars) 

I' R.Erickson "23·Feb·8118:0S") 

(for fps in <programUnit:formalParameterSection programUnit:formalParameterSectionN) 
do (lor fpsi in fps bind pg do (pg"fpsi :parameterGroup) 

(type"pg:type:LEXEME) 
(type .. (CheckForType type NIL 'Declare» 
(vars"pg:identifier) 
(vars" < ! vars !(for v in vars 

col/ect (PACK* v S,ngleQuote)) 
» 

(declareVar vars type 'vc») 
(for dop in programUnit:block:declareopt when dop:SYNTACTICTYPi='varDeclaration 

do (type"dop:type:LEXEME) 
(type"(CheekForType type NIL 'Declare» 
(deelareVar (for v in dop:varDeelarePart col/ect v: identifier) 

type 've») 
(fun .. <programUn1t:1dentif1er ! < ! !(formalParameters programUnit:formalParameterSection) 

!(formalParameters programUnit:formalParameterSectionN) 
») 

(funType"(lf programUn1t:unitK1nd:LEXEMEc'FUNCTION 
then programUnit:type:LEXEME 
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e'.e 'ProcedureCa11)) 
(il programUnit:unitKind:LEXEMlo'FUNCTION 

'hen (declareVar «il programUnit: identifierN 
ef.e programUnit:identifier) 

> 
funType 'vc)) 

(DeclareFun fun funType T) 
(programUnit:identifier~(ExtendName programUnit:identifier CurrentType)) 
(if programUn1t:ldentifierN 

'hen (programUnlt:ldentifierN~(ExtendName programUnit:identifier# Currentlype)l) 
[for fps in <programUnit:formalParameterSection programUnit:formalParameterSection#> 

do (for s in fps do (for 1 on s:parameterGroup:identifier do (i:lp(typeify i:l] 
(programUnlt:ldentifierl¥#"(for i in programUn1t:identifierl¥# coUect (typeify i]) 

(skipPascalComment 
[LAMBDA (commandFile) 

(until (READC commandFile)oRightCurlyBracket do) 
(. D.Thompson "2·5ep·80 11:30'" 

(typecheck 
[LAMBDA NIL (. D.Thompso~ "15·5ep-79 04:37'" 

(for pu in LastProgramUnits do (setupOecfarations pu: :1)) 
(for pu in LastProgramUnits lirst (printout tJlL .lABO 0 "Type Checking") lin8f1y (printout tIlL T) 

do (printout NIL, pu: 1 ..... ") 
(typeifyProgramUnit pu: : 1] I 

(typeifyProgramUnit 
[LA~,eDA Cpu) ,. Ediled b, D I.1lisser on 6-APR·7E: 

r,C fUel 
/. Tvoe c'lec~ and Ira 'Is/ale Ihe entry and e, it 
asse'lIcns and Ihe compound slalemenr c·1 :ne t,:cc. ;. 

lPRCG' (bl k) 
(blk-pu:block) 
{blk:assertion .. {typeify blk:assertion. 
{blk:assertion# .. (typeify blk:assertion#;, 
(typeifyStatement b 1 k: compoundSt a te"'6nt] : 

(typeifyStatement 
[LAr~BDA (x) (. D.Musser "16-Jul-79 1 HIO'" 

(SELECTQ x:SVNTACTlCTYPE 

I' Tyoe check and !fans/ale Ihe Slaleme'll " 
eecn expresslc·n ano variable /s type chee_eo a.~C: ilS 
I)'pe-Iranslalion rep/aces the o,iglnal in the StaTement) 

«assertStatement assumeStatement proveStatement) 
x:assertlon" 
(typeify x:assertion)) 

(aSS19nmentStatement x:variablep (typeify x:variable) 
x:expressionp 
(typeify x:expression)) 

(caseStatement x:expression- (typeify x:expression) 
(for y in x:easeElementList do (y:caselabel~(for z in y:caseLabel 

colfect (type if y z))) 
(typeifyStBtement y: statement)) 

(typeifyStatement x: statement)) • 
(compoundStatement (for y in x:statement do (typelfyStatement y))) 
(concurrentAssignmentStatement x:variable- (for y In x:variable colfecl (typeify y)) 

x:expression-
(for y In x:expression colfect (typeify y))) 

(forStatement x:assertion- (typeify x:assertion) 
it: ident ifierp 
(typeify x:identifier) 
x:expressionp 
(typeify x:expression) 
x:expression#-
(typeify x:expressionN) 
('ypeifyS'atemen' x: statement) 
x:assertion#~ 
(typeify x:assertion#)) 

(goToStatement·x:assert16n .. (type1fy x:assertion}) 
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(ifStatement x:expression~ (typeify x:expression) 
(typeifyStstement x: s ta tement) 
(typeifyStstement x: s tatement#) ) 

(labelStatement (typeifyStstement x: S impleStatement» 
[procedureStatement (PROG (ty) 

(ty~(typeify <x:identifier x:expression x:identifierN») 
(if ty 

then x:identifier~ty:Operator 
x:expression~(for y in x:expression 

collect (type i fy y» 
x: ident ifierN"(for y in x: ident ifierN 

collect (typeify y» 
x:variable"(for y in x:variable 

collect (type i fy y] 
(repea tStatement (for y in x: s ta tement do (typeifyStstement y» 

x:expression" 
(typeify x:expression) 
x:assertion" 
(typeify x:assertion» 

(returnStatement x:expression" (typeify x:expression) 
x·: assert ion" 
(typeify x:~~$ertion) 

(while.Statement.-x: assert ion" (typeify x: assert ion) 
x:expression" 

x]) 

(typeify x:expression) 
(typeifyStatement x: s ta teme n t) 
x:assertion#" 
(typeify x:assertion#» 

(DECLARE: DONTCOPY 
(rILEMA~ (NIL (374 10341 (InitializeAffirmReadTable 386 . 827) (PARSE 831 . 1034) (genvcs lC38 . 35~O) 

(readp 3544 . 4377) (setupDeclarations 4381 . 6432) (skipPascalComment 6436 . 6619) (typecheck 6€23 . 
702~) (iypeifyProgramUnit 7028 . 7597) (typeifyStatement 7601 . 10338»») 

STOP 
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