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(FlLECREATED "31-Mar-81 20:26:37'" <AFFIRM>VCGEN .. 12 19179 

previous date: "2B-Mar-B1 17: 13 :35'" <AFFIRM>VCGEN .. 11) 

(PRETTYCOMPRINT VCGENCOMS) 

(RPAQQ VCGENCOMS ({FNS • VCGENFNS) 
(RECORDS • VCGENRECORDS) 
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{BLOCKS {VCGENBLOCK AltersList AltersListHelper AssignmentSubst Ass;gnmentSubstl 
ConeurrentAssignmentSubst GenNewSymbols GetLastAssertion GetLoopAssertion 
MakeBaseName MakeCallRelationName MakeCaseTest Makelmp 
MakelnitialValueSymbols ReportVC SETUPCALLVCGEN baseName ves1 
(ENTRIES SETUPCALLVCGEN) 
(GLOBALVARS VCsTraceFlag StatementsAlreadySeen SymbolsUsedInProgramUnit 

stmtlst) 
(NOLINKFNS . T))) 

{VARS (VCsTraceFlag NIL)))) 

(RPAQQ VCGENFNS (AltersList AltersListHelper AssignmentSubst AssignmentSubstl 
ConeurrentAssignmentSubst GETDEFINITIONS GenNewSymbols GetLastAssertion 
GetLoopAssertion MakeBaseName MakeCallRelationName MakeCaseTest MakeImp 
MakelnitialValueSymbols ReportVC SETUPCALLVCGEN Someify TVCS baseName 

(DEFINEQ 

(A Ite rsList 
[LAMBDA (stmt) 

ves1)) . 

(PROG « a 1 t 1 s t (AltersListHelper s tmt ) ) ) 
(RETURN (INTERSECTION altlst altlst]) 

(A ItersListHelpe r 
[LAMBDA (stmt) 

(SELECTQ ~tmt:SYNTACTICTYPE 
. . «compoundStatement repeatStatement) 

(for sin stmt:statement join (AltersListHelper s))) 
«procedureStatement concurrentAssignmentStatement) 

(for v in stmt:variable collect (bsseNsme vi)) 
(assignmentStatement < (beseNsme stmt:variable) 

> ) 
(caseStatement < !! (for c in stmt:caseElementList 

join (for s in c:stat.ement join (AltersListHelper s))) 

(AltersListH,lper s tmt: s ta tement) 
» 

(ifStatement < !! (AltersListHelper stmt:statement) 

(AltersListHelper s tmt: sta temen t#) 
> ) 

( 1 abe 1 S t a teme nt (AltersListHelper s tmt : simp 1 eSta teme n t ) ) 
(wh i 1 eSta tement (AltersListHelper s tmt: s ta tement) ) 
NIL] ) 

(AssignmentSubst 
[LAMBDA (x e r) 

(SUBLIS <(A"ignmentSubst1 x e) > r]) 

(AssignmentSu bst 1 
[LAMBDA (x expression) 

(if (ATOM x) 
then <x ! expression> 

else «bas.Name x) !{create Assign 

>]) 

baseName ~(beseName x) 
qualifiers ·(baseNameSubst x '@) 
newValue ~ expression) 

1 

2 
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(Concu rrentAsslgnmentSubst 
[LAMBDA (varl ist expl ist expression) (' R.Seres "14·0ec·7914:43") 

(PROG (subpairs) 
(subpairs~(for v in varlist liS ex in explist collect (AssignmentSubst1 vex») 
[subpairs~(for sp on subpairs bind duplicate collect sp:l 

unless (PROGN duplicate~(FASSOC sp:l:0LD sp: :1) 
(if dupl icate 

then (PUT ASSOC s p : 1: OLD 
(creete Assign 

(RETURN (SUBLIS subpairs expression]) 

baseName .. dup 1 i ca te·: NEW 
using sp:1:NEW) 

sp: : 1] 

6 

(GETDEFINITIONS 
[LAMBDA (programUnit) 

(if programUnit:SYNTACTICTYPE='program 

(. Edited by R.Slles on 22·JUL·77; 
from version 105) 

then (GETDEFINITIONS p rog ramUn it: p rocedu reOrFunct; onDec 1 ara t ;on) 
else (' program Unit is a procedureOrFuncrionDeclaraiion) 

«programUn;t:identifier ! programUnit> !(for dop in programUn;t:block:declareopt 
when 

>]) 

dop: dec 1 a reType: p rocedu reOrFunct ;onDecl a rat i o.n 
join (GETDEF/NITIONS 

dop:declareType:procedureOrFunctionDeclaration») 

7 

(GenNewSymbols 
[LAMBDA (variables) 

(for v in variables bind newvar nvi col/ect (for n from 1 
(. R.Erickson "27.Feb·81 18:03") 

bind (base "(MekeSaseName v» 
newvar 

thereis [newvar~(MakeExtension 
(PACK"' base n) . 
(Extension (blJseName v] 

(ff newvar -MEMB SymbolsUsedlnProgramUnit 
then (push SymbolsUsedlnProgramUnit 

newvar) 
nvi~(Shorten newvar) 
(declareVar 

<nvi> 
(TranslateLitAtom v) :Type 'vc) 

T) 
finally (RETURN newvar])' 

(GetLastAssertion 
[LAMBDA (stmtlst) 

(if stmtlst:l:SYNTACTICTYPE='assertStatement 
then stmtlst:l:assertion]) 

(GetLoopAssertion 
[LAMBDA (stmt) 

(PROG (temp) 
(RETURN (if stmt:assertion 

elseif temp~ (GetLastAssertion s tmt 1 s t : : 1 ) 
then stmtlst~stmtlst::l 

temp 

(' Edited by R.Bares on 16·JAN·7B; 
from version lIB) 

e'se (PRINTLINES ·Can not find loop assertion:"'"'"'· T) 
TRUE]) 

(MakeBaseName 
[LAMBDA (variable) 

(if (ATOM variable) 
then (Shorten variable) 

e'se (SELECTQ (Shorten variable:SYNTACTICTYPE) 

(' R.Sares "13·0ec·79 17:09") 
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(ArrayAecess (PACK"' (MakeBaseName variab1e:Array) 
(MakeBaseName va r i ab 1 e: Index) ) ) 

(RecordAccess (PACK" (MakeBeseName variab1e:Record) 
(MakeBasoName va r i ab 1 e : Fie 1 d) ) ) 

(HeapOrFi1eAeeess (PACK· (MekeBaseNome variab1e:HeapOrri1e) 
(MakeBaseNome vari ab 1 e: Po i nte r) ) ) 

(GENSYM) 

{Ma!<eCaIIRelationName 
[LAMBDA (p) 

(MKATOM (CONCAT p "Call"]) 

{MakeCaseTest 
[LAM.BDA (expression 1abe1List) (·R.8atas"4·0ac·7910:23") 

(ff (EQLENGTH 1abe1L1st 1) 
then (EQOP expression 1abelL1st:l) 

else (N2BINARY (OROP !(for z in 1abelList collect (EQOP expression z» 
») 

{Makelmp 
[LAMBDA (h c) 

(if (ATOM c) 
then (if c= TRUE 

then TRUE 
e/seif c= FALSE 

then (MakeNot h) 
else <IMPOP h c» 

e/seif h =TRUE 
then c 

e/seif c:l=IMPOP 
then <IMPOP (MakeAnd h c:2) 

c:3> 
else <IMPOP h c>J) 

(. Edited by R.8ales o.~ 16·JAN·78: 
fror.-; version 116) 

(MClkelnitialValueSym bois 
[LAMBDA (identifiers char) 

(for i in identifiers collect (MakeExtension (PACK'" 
,. D Tnompsor "72.Au~·oO 0545 ".I 

(Shorten i) 
(if char 

else SingleQuote» 
(Extension i) 

(ReportVC 
[LAMBDA (vc) 

(if VCsTraceFlag 
then (INFIX\PRINT vel) 

vc]) 

(SETUPCALLVCGEN 
[LAMBDA (programUnit) (. O.Musser " 3·0ac·79 13:30") 

(. Returns a list whose first element is the "Call Lemma" 

for program Unit and whose remaining elements 8re the 
verification conditipns for progr8mUnitJ 

(PROG (forma1sAndlmports varFormalsAndlmports precondition postcondition stmtlst 
Symbo1sUsedlnProgramUn1t) 

(forma1sAndlmports~ < ! !(forma1Parameters programUnit:forma1ParameterSection) 
!(forma1Parameters programUnit:formalParameterSection#) 
» 

(varrorma1sAndlmports~programUnit:identifier##) 
(Symbo1sUsedlnProgramUnit~forma1sAndlmports) 
(precondition~(if programUnit:b1oek:assertion 

else TRUE» 
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(postcondlt1on~(" programUntt:block:assertlon# 
./5. TRUE» 

(stmtlst~ «er.e,. concurrentAssignmentStatement 
var1 ab 1 e ~(Melce/nilieIVe/ueSymbo/s formal sAndlmports) 
expression ~ formalsAndlmports) 

(ereere assumeStatement . 
assertion" precond1t1on) 

» 
(StatementsAlreadySeen~NIL) 
(RETURN < !!(vest «if programUnit:unitKind:LEXEMEz'FUNCTION 

then (eree,e assignmentStatement 
variable "(if programUnit: identifierll 

.'s. programUnit:identifier) 
expression "«programUnit:identifier 

! formalsAndImports») 
./se (creete procedureStatement 

! stmtlst> 

identifier" programUnit:identifier 
expression ~ formalsAndlmports 
variable .. varFormalsAndlmports» 

(If P rog ramUn it: un itK i nd: LEXEME'" FUNCTION 
then postcondition 

else (Somelfy (for v in formalsAndlmports 
unl.ss (MEMB v varFormalsAndImports) collect vj 

postcondition») 
< !!(if programUn1t:unitK1nd:LEXEME='FUNCTION 

then q"eportVC <SOMEOP (if programUnit: identifierll 

» 

else programUnit: ident ifier) 
(Malee/mp precondit ion postcondit ion) 
» 

!(ves1 <programUnit:block:compoundStatement ! stmtlst; postcondition) 
»] ) 

(Somelfy 
[LAMBDA (vlist predicate) t· Df,lusser "25·5e::>·7g 07:15") 

I· Fe' eac!'! \'ariable ,r; vlisllhal occurs in pred;care. 
Il~ exislential Quanl'lie' is added 10 predicate. i 

(for v in vlist when (OccursIn v predicate) do predicate~ <SOMEOP v predicate» 
predicate)) 

(TVCS 
[LAMBDA (file) 

(if (AT OM f; 1 e ) 
then (PARSE file) 

file"!VALUE) 
(if file 

(. D Thompson "26-Feb-BO 11:29 "I 

then (for def in LastProgramUnits do (SETUPCALLVCGEN def:: 1» 
else (Pars1ngError T]) 

(baseName 
[LAMBDA (v) (. R.Erickson "3·Feb-B1 16:55") 

(if (ATOM v) 

(ves1 

then v 
./se (beseNeme (SELECTQ (Shorten v:SYNTACTICTYPE) 

(ArrayAccess v:Array) 
(RecordAccess v:Record) 
(HeapOrFileAccess v:HeapOrFile) 
(PROGN (Heading "Unrecognized variable:") 

(PrettyPrint v T) 
(Aff1rmError]) 

[LAMBOA (stmtlst post) 
(If stmtlst'NIL 

(" R.B'les "30-Apr-79 'e:07") 

lhen «ReportVC post) > .'se 
(PROG (stmt invariant)' 

(stmt .. stmt 1st: 1) 

-- ------
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(RETURN 
(if stmt-NIL 
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then (ves1 stmtlst::l post) 
else 

(SELECTQ " 
stmt:SYNTACTICTYPE 
(assertStatement < (A."ortVC (Makelmp stmt:assertion post)) 

(ff (MEMBER stmtlst StatementsAlreadySeen) or stmtlst::l=NIL 
then NIL 

> ) 

els. StatementsAlreadySeen~ <stmtlst 
! StatementsAlreadySeen> 

(ves1 stmtlst::l stmt:assertion)) 

(ass ignmentStatement (ves1 stmt 1st: : 1 (AssignmentSubst stmt: va ri ab 1 e 
. stmt:expression post))) 

(assumeStatement (vcs1 stmtlst::l (Makelmp stmt:assertion post))) 
(caseStatement < !! (for y In stmt:caseElementList 

join (vcs1 <y: statement (cr.ate assumeStatement 

! s tmt 1st: : 1> 
post)) 

assert ion .. ( MakeCaseTest 
stmt:expression 
y: case Label )) 

[ff stmt:statement 
then (vcs1 \ 

> ) 

<stmt:statement [create 

! s tmt 1 s t: : 1> 
post) 

assumeStatement 
assertion "(MakeNot 

( MakeCaseTest 
stmt:expression" 
(for y 

in stmt:caseElementList 
join (COPY y:caseLabel] 

elseif (MEMBER stmt 1st StatementsAl readySeen) 
then NIL . 

else StatementsAlreadySeenp <stmtlst 
! StatementsAlreadySeen> 

(vcs1 stmtlst:: 1 (MakeCaseTest stmt:expression 
(for y 

in stmt:caseElementList 
join (COPY y:caseLabe 1 ] 

(cOmpoundStatement (ves1 ( !(REVERSE stmt:statement) ! stmtlst::1> pesti) 
(concurrentAss ignmentStatement (ves1 stmt 1 st: : 1 (ConcurrentAssignmentSubst 

stmt:variable 
stmt:expression 

post)) ) 
[forStatement 

(PROG (eqvWhile temp) 
(eqvWhilep(ereate compoundStatement 

statement "«(create assignmentStatement 
variable p stmt:identifier 
expression" stmt:expression) 

(create whileStatement . 
assertion "(GetLoopAssertion stmt) 
expression ~«(ff stmt:direction='TO 

then LEOP 
else GEOP) 

stmt:identifier stmt:expressionN» 
statement ~(create 

compoundStatement 
statement "«(create assumeStatement 

assertion .. «(if 
stmt:direction~'TO 

then 
LEOP 

else 
GEOP) 

stmt:expression 
stmt:identifier») 

stmt:statement 
(create assignmentStatement 

variable" stmt:identifier 
expression .. «(ff 

stmt:direction='TO 
then ADDOP 

else DIF FOP) 
stmt:identifier 1») 
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» ) 
assertion# ~ stmt:assertion#) 

(RETURN (vcs1 <eqvWhile ! stmtlst::l> post] 
(goToStatement (vcs1 stmtlst::l stmt:assertion» 
(ifStatement < ! (ve,' <stmt:statement (cr •• t. assumeStatement 

! stmt1st::1> 
post) 

assertion ~ stmt:expression) 

(ves1 <stmt:statement# (er.eta assumeStatement 

·Page 8 

assertion ~(MakeNot stmt:e~pression» 

» 

! s tmt 1 s t: : 1> 
post) 

(labelStatement (ve,' (stmt:simpleStatement ! stnitht::1> post» 
[procedureStatement (PROG (newSymbols) 

(newSymbol s~( aenN.wSymbols stmt: variable» 
(RETURN (ves1 stmtlst::1 

(M.ke/mp 
('computes\ProcedureCall 

<stmt:identifier ! stmt:expression 
! stmt:identifier#> 

<'result\ProcedureCal1 
! newSymbols» 

( Coneu"entAssignmentSubst 
stmt:variable 

newSymbols 
post] 

(proveStatement < !! (if (MEMBER stmtlst StatementsAlreadySeen) 
or stmt 1 st: : I-NIL 

then NIL 
elsa StatementsAl readySeen" 

<stmtlst ! StatementsAlreadySeen> 
(ves1 stmtlst::l stmt:assertion» 

(vcs1 stmt 1 st: : 1 (Makefmp stmt: assert ion post» 
> ) 

( repeatStatement 
(PROG (s tmt 15 t 1 ) 

(stmtlst1~(REVERSE stmt:statement» 
(invariant~(if (GetLsstAssertion stmtlst1) 

else (PRINTLlNES 
"Can not find Assertion for Repeat Statement:***" 

T) 
TRUE» 

( RETURN 
«ReportVC (Meka/mp (MakeAnd invariant stmt:expression) 

post» 
!(if (MEMBER stmtlst StatementsAlreadySeen) 

then NI L 
else StatementsAlreadySeen" <stmtlst 

StatementsAlreadySeen> 
( ves1 

< !! stmtlst1::1 
(ereste spl itStatement 

leftStatementList ~ stmt1st::1 
rightStatementList .. «(creste 

assumeStatement 
assertion '"(MakeAnd invariant 

>)) ) 

> 
invariant) ) 

) 
>)) 

(returnStatement (ves1 stmtlst::1 stmt:assertion» 
(splitStatement < !! (ves1 stmt:leftStatementList post) 

! 
(ves' stmt:r1ghtStatementL1st post) 
» 

(statement (ves1 stmtlst::1 post» • 
(whileStatement 

invariant~ 
(G.tLoopAss.rtion s tmt ) 
(PROG (a1tlst newSymbols 1nitvals) 

(a 1t 1 st~(AltersList stmt: statement» 
(newSymbols"(GenNewSymbols alt1st» 

(MakeNot stmt:expression» 

( in 1 tva 1 s .. ( MakeinitielVslueSymbo/s a 1 t 1 5t "I nit i a 1" ).) 
(RETURN 

< 
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! ! ( ves 1 5 tmt 1st: : 1 
(ConeurrentAssignmentSubst < ! 8lt1st ! initva1s> 

< ! newSymbols ! 81t1st' 
(Make/mp 

(MakeAnd 
invariant 
(if stmt:assertion# 

then 

Page 9 

(MakeAnd (MakeNot 
stmt:expression) 

stmt:assertionN} 
else (MakeNot 

stmt:expression)}} 
post)}) 

!(ff (MEMBER stmt1st StatementsA1readySeen) 
then NIL 

else StatementsA1readySeen~ <stmtlst 
! StatementsAlreadySeen: 

< !! ( ves 1 s tmt 1 s t: : 1 (ConeurrentAssignmentSubst in i t val s 
alt1st 
invariant)} 

! < 
!!(if stmt:assertion# 

then 
< (ConcurrentAssignmentSubst 

initvals a1tlst 

) ) 

(Make/mp (MakeAnd invariant 
(MakeNot stmt:expression}) 

stmt:assertion#) 

!(ves1 <stmt:statement (create assumeStatement 

»} 

assertion M(MakeAnd 
invariant 

stmt:expression) 
(create concurrentAssignmentStatement 

variable ~ initva1s 
expression ~ a1t1stj 

) 

(if'stmt:assertion# 
then 

[MakeAnd invariant 
(Makelmp 

( ConcurrentAssignmentSubst 
< ! a1t1st ~ initval~ 
( ! newSynbo1s : alt~:, 

(MakeAnd (Make~=: !·-~~s.pres5icn: 
(t~aketo,nJ j r,' .. : r j ant 

stnt:Esserticn#J)) 
( ConcurrentAssignmentSubst 

a1tlst newSymbo1s 
(MakeAnd invariant stnt:assertion#] 

else invariant» 

) } } } 
(PROGN (PRINTLINES ·Unrecognized statement:···· T stmt T) 

NIL]} 

(R PAQQ VCGENRECOROS (sp 1 itSta tement Ar rayWr ite A!; S i 9 n E xp res S i on Sub Pa i r Reco rdW r ite) ) 
[DECLARE: EVAL@COMPILE 

(TYPERECORD splitStetement (1 eftSta tementL i s t r i ghtSta tementL i s t) } 

(TYPERECORD Arr8yWrite (Array Index Value)} 

(TYPERECORD Assign (baseName qualifiers newValue)} 

(RECORD Expression (Operator Arguments» 

(RECORD SubPair (OLD. NEW)} 

(TYPERECORD RecordWrite (Record Field Value» 
] 
[DECLARE: DONTEVAL@LOAD DOEVAL@COMPILE DONTCOPY 
(BLOCK: VCGENBLOCK AltersList A1tersListHelper Assi~nmentSubst AssignmentSubstl 

ConcurrentAssignmentSubst GenNewSymbols GetLastAssertion GetLoopAssertion MakeBaseName 
MakeCa11RelationName MakeCaseTest MakeImp MakelnitialVa1ueSymbo1s ReportVC SETUPCALLVCGEN 
baseName vesl (ENTRIES SETUPCALLVCGEN) 
(GLOBALVARS VCsTraceFlag StatementsAlreadySeen SymbolsUsedlnProgramUnit stmt1st 
(NOLINKFNS . T» 
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(RPAQ VCsTraceF/eg NIL) 
{DECLARE: DONTCOPY 

Wednesday 17 Jun 81 16:42 Page 1(\. 

{FILEMAP (NIL {1057 18216 (AltersList 1069 . 1201) (AltersListHelper 1205 . 2084) (AssignmentSubst 
2088 . 2174) (AssignmentSubstl 2178 . 2444) (ConcurrentAssignmentSubst 2448 . 3075) (GETDEFINITIONS 
3079 . 3766) (GenNewSymbols 3770 . 4466) (GetLastAssertion 4470 . 4599) (GetLoopAssertion 4603 . 5001) J 

(MakeBaseName 5005 . 5580) (MakeCallRelationName 5584 . 5656) (MakeCaseTest 5660 . 5957) (Makelmp 
5961 . 6401) (MakelnitialValueSymbols 6405 . 6689) (ReportVC 6693 . 6787) (SETUPCALLVCGEN 6791 . 9115) 

(Sometry 9119 . 9533) (TVCS 9537 . 9849) (baseName 9853 . 10277) (vesl 10281 18213»») 
STOP 


	AFFIRM-Source_VCGEN0001_a
	AFFIRM-Source_VCGEN0001_b
	AFFIRM-Source_VCGEN0002_a
	AFFIRM-Source_VCGEN0002_b
	AFFIRM-Source_VCGEN0003_a
	AFFIRM-Source_VCGEN0003_b
	AFFIRM-Source_VCGEN0004_a
	AFFIRM-Source_VCGEN0004_b
	AFFIRM-Source_VCGEN0005_a
	AFFIRM-Source_VCGEN0005_b

