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(FILECREATED "Z6-Sep-a1 16:33:47" <AFFIRM)FORMULAIO •• 24 64388 

changes to: listRewrHeRules listTypeParts CannedMessage listTypeAutos 

previous date: "31-Mar-81 20:42:28" CAFFIRM>FORMULAIO .. 23) 

(PRETTYCOMPRINT FORMULAIOCOMS) 

(RPAQQ FORMULA/OCOMS [( FNS • FORMULAIOFNS) 
(VARS (EqConsFlg 2) 

(InterfaceProcessing NIL) 
(InternalOperatorNames CC" EQIO> C'+ ADDIO> ('- DIFFIO> C'( LTIO> C') GTIO> C'· 

MULTIO> C'/ DIVIO> ('& ANDIO> C'- NOTIO> ('! NOTIO> C'%I ORIO> 
.C'_o NEIO> ('C- LEIO> C')- GEIO> C'notEqual ,NEIO) 
('lessThanEqual LEIO> ('greaterThanEqual GEIO») 

(PatternDebug NIL) 
(PropStorage (create PropStorage» 
(RewriteRuleOp - •• ") 
StatusCategories) 

(RECORDS TerminalEnvironment AFFIRMEnvironment) 
(ADDVARS (GLOBALVARS RewriteRuleOp» 
(*"error messages!) 
(FNS CannedMessage) 
(BLOCKS (EqConsBLOCK EqCons EqConsl (ENTRIES EqCons) 

(GLOBALVARS EqConsL ist· temp) 
(NOLINKFNS . T]) 

(RPAQQ FORMULA/OFNS (AddNeeds CompactPropStorage DefnRangeConvert EqCons EqCons1 FindlHs 
FindSubexpressions FitsOnLine GetExpression GetProp# Loaded? 
MapToI nternal Pret tyPri nt P ret tyPri ntCommandPret tyPri ntH istory 
PrintArgs Pr1ntCurrentProposition PrintList ReadExpression 
ReadExpressionL1st TranslateTo# UseNumbers decipherRuleMatchInput 
getDeclarat 10ns getF ileName F romDi recto ry getInfixOps getInte rfaces 
getOneRuleMatch getRewriteRules getRuleMatches getViewableElements 
initNeeds listDeclarations listInfixOps listlnterfaces listNeeds 
listOneRule listRewriteRules listRuleMatches listTypeAutos 
listTypeParts 10adNeededFiles 10adNeededTypes makeExpFromPattern 
niakePatterns needReport needs parenthesize parse printHelper» 'J ", (DEFINEQ 

'---... '--': 

(AddNeeds 
[LAMBDA (object elements typeName 1mplicitNeeds) 

(0 0 This tourine adds elemenrs to the needs dala SlIuctuteJ 

(PROG (oldValue newValue (typeNeeds «NIL»» 
(elements~(MKLIST elements» 
(ff impli~itNeeds 

(0 D.Thompson "22.Feb.80 13:47") 

then elements~(LDIFFERENCE elements CtypeName PredefinedNames:Types») 
<ff elements 

then typeNeeds~(ff typeName:Needs 
" else typeNeeds) 

oldValue~(FASSOC object typ~Needs) 
(if oldValue 

then oldValue~oldValue::l) 
newValue~(REMOVEDUPLICATES (if object.'Types 

then (for type in < ! oldValue ! elements) 
col/ecl (AFFIRMSpell ingCorrect type 

" KnownNames:Tipes 

else ( ! oldValue ! elements») 
(PUTASSOC object newValue typeNeeds) 
typeName:Needs~(lf typeNeeds:l-NIL 

(CompactPropStorage 
[LAMBDA (expr) 

(if (NUMBERP EqConsFlg) 
then (ff (ILEO EqConsFlg 0) 

then NIL 
else if EqConsFlg-1 

then (EQCons exp r) 

then typeNeeds::1 
else typeNeeds]) 

(0 R,Sares "30·0cr·79 16:48") 

type T Til 
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else 

(0 h Is very Important that EQCons be called whh axpr last Dnd not first since the conses in the first part are 
a/rflady In PropStorage.) 

(EqCons <(for i from 1 to EqConsflg-l as prop on PropStorage:ExprTo# 
join <prop: 1: 1» 

expr») 
else (if EqConsFlg 

then (EqCons expr]) 

{Defn RangeConve rt 
[LAMBDA (pairs) (0 R.Erickson "29.J8f1-8116:18") 

(0 0 Convflrts a list of DflfnR8ngeP8irs (used in SW8P Ind Invoke) into something print8ble) 

(0 Input pairs hive form Ifn range), where range is NIL or list 01 (e/em NIL) or (/wb upb); fn and renge cannot both 
be NIL.! 

(0 0 Output Is of form "1/l:3,5/,g./.256/,,) 

(Separate (for spec in pairs bind ranges 
collect (if spec:2 

then 
ranges"(Separate 

('DefnRangeConvert ») 

(0 computes form of 96/stuff96/) 
(for rpair in spec:2 

collect (if (NLlSTP rpair) 
then (CannedMessage 

(if rpa i r: 2 

'format T 

then (rpair:1 Colon rpair:2> 
else rp air: 1) ) 

T» 
« !(/fspec:1 

T) 

{EqCons 
[LAMBDA (Expr) 

(PROG' (EqConsList temp) 
(EqCons 1 Exp r) 

(EqCons1 

then (spec: 1» 
!(ifspec:2 

then ('%1 ! ranges '%1 » 
») 

(OR.Bates "26.CJct·79 12:51") 

[LAMBDA (Expr) (0 R.Sates "17·Jul·7916:51") 
(for part on Expr do (if (LlSTP part: 1) 

(FindlHs 
[LAMBDA (expression) 

(if (LISTP expression) 

then (if temp"(MEMBER part:1 EqConsList) 
then (part:1 .. temp:1) 

e~e EqConsList·(ATTACH part:1 EqConsList) 
(EqCons1 part:1») 

(if (LISTP part:: 1) 
then (if temp"(MEMBER part:: 1 EqConsList) 

then (part: :1 .. temp:1) 
e~e EqConsList"(ATTACH part::1 EqConsList) 

(0 D.;,~ompsofl "24·Jun.80 17:54") 

then (if (type? Qexpression expression) 
then (FindlHs expression:expr) 

else if expression:Operator z IH20P 
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'hen expression 
./se (for arg in expression:Arguments join (FindIHsarg]) 

(FindSu bexpresslons 
[LAMBDA (operator expression) (. O.Thompson "23·Jul·80 12:15") 

( •• This rouline col/ects all the subeKpressions of its argument eKpression that he.e operator as the main 
operator.) 

(If (LISTP exp ress ion) 
then (if (type? Qexpression expression) 

'hen (FindSubexpressions operator express;on:expr) 
e/se/f express ion: Operator-operator 

'hen <expression> 
./se (for arg in expression:Arguments join (FindSubexpressions operator arg]) 

(FutsOnLine 
[LAMBDA (ex~ression lineLength) (. O.Thompson "25·Jun·80 10:34") 

( •• This routine determines if the expression prollided as the first perameter will fit on a line whose length is 
gillan by the second pllramater,) 

10 0 Currently this routina estimates roughly. rafher thlln IIctually computing. It shoufd afways estimate so that 
somathing that won~ fit is nailer s.id to' fit, but something that does flf may be rejected.) 

(n (6-(Elementsln expression» n (4·(lineLength/MagicCount» 
then T 

else NIL]) 

(GetExpression 
[LAMBDA (pll) 

(If (FASSOC p# PropStorage:#ToExpr)::l 
else (AffirmError ("unknown propll" pI!) 'internal]) 

(GetProp# 
[LAMBDA (expr) 

10 • yields a prop # . > • 0) 

.(if (FlXP expr) 
then expr 

else (PROG (n) . 
(n .. ( Trans/a'eTo# exp r» 
(if (MINUSP n) 

(Loaded? 

then n+-( - n) 
(MakeNode n» 

(RETURN n]) 

[LAMBDA (name object) 

(. R.Erickson "23·Jul·79 13:03") 
(0 dummy) 

(0 R.Erickson "7.Aug-79 17:03") 
I' given expr or # ) 

10 R.Erickson "lg·Mer·80 18:53 ") 

(. 0 This routine determines whether B particular object has been IIlready loaded or nol. If not. it returns NIL: 
"so, It returns the object's name,) 

(SELECTQ object 
[Files (PROG (unpak filedates) 

(unpak"(UNPACKFILENAME ~ame» 
(filedates"(GETPROP (U-CASE (LISTGET unpak 'NAME» 
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'FILEDATES) ) 
(RETURN (AND (if (LISTGET unpak 'VERSION) 

then (0 If version is supplied. then we want an EXACT name 
march wht,rhe currently loaded file. 
Maybe this is too stringent!) 

name-filedates:l: :1 
else (0 juS! anything whh this root name) 

filedates) 
name] 

(Types (AFFIRMSpellingCorrect name KnownNames:Types NIL T T» 
(Unexpected 'AFFIRMObject]) 

(MapTolnternal 
[LAMBDA (symbo 1 una ryOp) (0 D.Thompson "4-Oct·79 12:20") 

(PROG (newName extension) 
(extension~(Extens1on symbol» 
(if newName~(CADR (FASSOC (Shorten symbol) 

InternalOperatorNames» 
then (if newName=DIFFIO and unaryOp 

then newName~NEGIO) 
(RETURN (if extension 

then (ExtendName newName extension) 
else newName]) 

(PrettyPrint 
[LAMBDA (x samel1ne usePrettyNorm) 

x .. (if usePrettyNorm 
then (getPrettyNorm) 

else (Removelfs x» 
(if samel ine 

then (INFIX\PRIMT3 x) 
else (INF IX\PRINT x]) 

(PrettyPrintCommand 

(0 D.Thompson "g.Mar.BO lB:29") 

[LAMBDA (List File ReadTable) (0 D,Thompson "3.Jan.BO 16:21") 
(PROG (break) 

(If (LlSTP list) 
then break"(GETBRK ReadTable) 

(printout F i 1 eLi s t : 1 ,) 
(for (atom first second) on L ;st:: 1 do (printout File atom: 1) 

(if -(second~«NCHARS ~tom:2)=1 
and (CHCON1.atom:2) 

MEMB break) 
or first) 

then (printout File,» 
(first .. second) 

first (first .. «NCHARS atom:l)-1 and (CHCONI atom:l) 
MEMBbreak) » 

(if (LISTP List) 
then (printout F i 1 e T» 

elseif List 
then (printout F 11 eLi s t T]) 

(P retty P rintHisto ry 
[LAMBDA NIL (0 D.Thompson "IB·Mar.lJlll:54") 

(for event in LlSPXH ISTORY: 1: : 1 as n from LlSPXHISTORY: 2 -1 by -1 bind eventNumbe r 
do (eventNumber"(if n gt 0 

then n 
else n+LlSPXHISTORY: 4) ) 

(if event:2-Prompt or event:2'BatchErrorPrompt 
then (0 AFFIRM command) 

(printout NIL .TABO 0 .14 eventNumber , event:2 , 1/ (PrettyPrintComm8nd 
(if (LISTP event:l:-l) 

then event:l:-1 
else event: 1) 

NIL PascalReadTable) 
T) 

else (0 lisp command) 
(printout NIL .TABO 0.14 eventNumber Prompt. "e" .. PPVTL event:l Tl) 
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(PrintArgs 
[LAMBDA (argL ist separator termi nator f1 rs tPos it ion) (0 D.Thompson "6-Nov-8020:1g") 

(PROG (11neLength) 
(11neLengthp (LINELENGTH» 
(if separator"T 

then separatorp", ") 
(ff (FIXP f1rstPos1t1on) 

else f1rstPos1t1on~O) 
(for arg· on (MKLIST argL1st) by arg::1 finally (if terminator 

do (if (FitsOnLine arg:l11neLength-(POSITION» 
else (printout NIL .TAB firstPosit1on» 

(if (LI S T P a rg : 1 ) 
then (printout NIL . PPVTL arg: 1) 

else (printout NIL arg: 1» 
(if (LISTP arg::1) end separator 

then (printout NIL separator]) 

(p rintCu rrentP roposition 

then (printout NIL terminator» 

[LAMBDA (pr1 ntFl ag) (0 D.Thompson "28-0cl-80 12:48") 
(if CurrentPropn-I:TRUE or printFlag=T 

then (PrettyPrint CurrentPropn NIL T) 
. (if (AnyInnerIfs CurrentPropn:expr NIL) 

then (printout NIL . TABO 0 "(The 'cases' command is appl icable)" T]) 

(PrintList 
[LAMBDA (1st) 

(for x on 1st do (INFIX\PRINT3 x: 1) 
(if x:: 1 

then (PRINTLINES ","]) 

(ReadExpression 
[LAMBDA (f1leorAtomL1st terminator dontAbort) 

(0 0 This rouline parses and Ihen Iype-checks one expression.) 

(PROG (ex) 

(0 D.Thompson" 3-Nov-79 13:05") 

(if (exp(parse 'expression f1leorAtomList terminator» and exp(pexec ex) 
then (RETURN ex) 

e/seif dontAbo rt 
then (RETURN NIL) 

else (Aff1 rmE rror]) 

(ReadExp ressionList 
[LAMBDA (f1leOrAtomL1st terminator) (. D. Thompson" 2-Nov-79 13:37") 

(0 0 This roulin. parsas • non-emply sequence ot expressions. II performs an error ex/l/t IJ· syntu Of interface 
error occurs,) 

(PROG (ex11st) . 
(If (ex11stp (parse 'express1onSeq f11eOrAtomL1st terminator» 

then [RETURN (for ex in exl1st:express1on collect (if (type1fy ex) 

else (Aff1rmError]) 

(TranslateTo # 
[LAMBDA (expr) 

(CLISP: UNDOABLE) 

else (Aff i rmE rror] 

(. R.Bales "24-0cl-79 18:53") 

(0 dummy; will be used tor swapping. Return -n It new. We keep II' ToExpr liS (... (II' . ellpr) , .. ) and ExprTo II' as 
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(If (SASSOC expr PropStorage:ExprTo')::l 
els .. (PROG (n) 

.. (CompactPropStorage exp r) 
(n~(edd PropStorage:Top# 1» 

(UseNumbers 
[LAMBDA (1st) 

(push PropStorage:ExprTo, «expr ! n>)) 
(push PropStorage:#ToExpr «n ! expr») 
(RETURN (-n]) 

(0 R.Eriokson " 1.Aug-79 17:06") 
(fo.r el in (MKLIST ~st) collect (GetProp# ell) 

(decipherRuleMatchlnput 
[LAMBDA (ratoms) . (0 D.Thompson" l-Feb~O 08:18·') 

(0 0 This routine tllkes II list of atoms (presumably lust reid from input) and returns the three pieoes perts, 
typeSet, and Ihs, wherelhs Is a parsed expression sequenc!!. typeSet is a pOSsibly empty list of corrected type 
riames. and parts is a possibly empty list of corrected type Pllrt n.mes.) . 

(PROG (correctedName interfaces lhs lhsName P partName parts temp typeName typeSet) 
(if PatternDebug 

then (printout NIL .TABO 0 "debug:" 10 "whole input list -" •. PPVTL ratoms T» 
(if lhsName~(for ele In ratoms there/s (LITATOM ele) and (L-CASE ele)c'lhs) 

then (if PatternDebug 
then (printout NIL. TABO 0 "debug:" 10 "lhsName -" • lhsName T» 

P~(ARRAY 3) 
(EL T P 1 )~( 1 hsName MEMB ratoms) 
(if PatternDebug 

then (printout NIL .TABO 0 "debug:" 10 "P1 -" •. PPVTl (ELT P 1) 
T) ) 

(if typeName~(for ele in ratoms thereis (LITATOM ele) and (L-CASE ele) 

then «ELT P 2)~(typeName MEMB ratom~» 
else «ELT P 2)~NIL» 

(If PatternDebug 

MEMB '( type types» 

then (printout NIL .TABO 0 "debug:" 10 "P2 -" •. PPVTL (ElT P 2) 
T) ) 

(If partName~(for ele in ratoms the,eis (LITATOM ele) and (L-CASE ele) 

then «ELT P 3)"(partName MEMS ratoms» 
else «ELT P 3)~NIL» 

(ifPatternDebug 

MEMB '(part parts» 

then (printout NIL .TABO 0 "debug:" 10 "P3 -" •. PPVTl (ELT P 3) 
. T» 

[if (EL T P 2) or (E L T P 3) 
then (if PatternDebug 

then (printout NIL .TABO 0 "debug:" 10 "sorting ... " T» 
(for 1 from 1 to 2 

do (for j from 1+1 to 3 
do (If Pat ternDebug 

then (printout NIL .TABO 0 "debug:" 10 "comparing" • 1 , 
"and" 
,{," ... "» 

(If (TAILP (ELT Pi) 
(ELT P j» 

or (ELT P i)-NIL end (ELT P j) 
--NIL 

then (If PatternDebug 
then (printout NIL . TABO 0 "debug:" 10 

"swapping." 

temp"(ELT P i) 
(ELT P i)~(ELT P j) 
(ELT P j )~temp 

else (if PatternDebug 

T) ) 
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[for i from 1 to 2 

(if PatternDebug 
then (printout 

[ior i from 1 to 3 

T 6 "and P3 ." , .PPVTL (ELl P 3) 
T» ... . 

do « E L T Pi) .. ( LD IFF (EL T P ;) 
(ELT P 1+1] 

NIL .TABO 0 "debug:" 10 "after splitting:" T 10 "P1 .. " , .PPVTl 
(ELT P 1) 
T 10 "P2 ." , .PPVTL (ELT P 2) 
T 6 "and P3 ." , .PPVTL (ELl P 3) 
T) ) 

do (if (EL T Pi) 
then (SELECTQ {L-CASE (ELT P i):1) 

{lhs lhs" (ELT P i) 
: : 1) 

{(part parts) 
parts .. 
(ELT P i) 
: : 1) 

({type types) 
typeSet .. 
(ELT P i) 
: : 1) 

{SHOULDNT] 
(if PatternDebug 

then (printout NIL .TABO 0 "debug:" 10 "after breakout:" r 10 "lhs :" , .PPVTL 
lhs T 10 "parts 0" , • PPVTL parts T 6 "and typeSet :" , . PPVTL 

. typeSet T» 
(if lhs .. (psrse 'expressionSeq lhs CommandTerminator) 

then lhs .. (makePatterns (MKLIST lhs:expression» 
else (AffirmError» 

typeSet .. ( for type in typeSet eschtime correctedName"(AFF I RMSpelli ngCo rrect type 
KnownNames:Types NIL 

T NIL) 
collect correctedName when correctedName) 

parts"{for part in parts eschtime correctedName"(AFFIRMSpell ingCorrect p .. rt 
KnownNames:TypeParts NIL 

T NIL) 
collect correctedName when correctedName) 

(if 'interface MEMS parts 
then interfaces"T 

parts"{REMOVE 'interface parts» 
{if PatternDebug 

then (printout NIL .TABO 0 "debug:" 10 
typeSet T 10 "parts c" 

T 6 "and interfaces ." 

"returning:" T 10 "typeSet .... , .PPVTL 
.PPVTL parts T 10 "lhs =" , .PPVTL lhs 
(if interfaces 

then "true" 
else "false") 

Period T» 
(RETURN <typeSet parts lhs interfaces» 

else (AffirmError "There's no lhs specification."]) 

(getDeclarations 
[LAMBDA (typeName 10ngNames) 

·(PROG «groups «NIL»» 

(. D.Thompson ··17·Dec·79 11:05") 
(0 given alisl of/ocal decls of Ihe form 
(x\/nrerface EWT x\Slack Integer). galherrogelher Ihose 
with the same type.) . 

(for vt in typeName:LocalDeclarations bind t eschtime t"vt::1:Type 
do (PUTASSOC t < !(FASSOC t groups)::1 (If longNames 

> 
groups» 

(RETURN groups::l]) 

(getFileNameFromDlrectory 
[LAMBDA (name directory object fileCategory 10) 

then vt: :1:Expression 
else (Shorten vt: 1» 

(0 D. Thompson •• S·Sep-BO 20: 14 ") 

(0 • This routine obtains file names from directories according to the object lype of the fileconlenls.) 

name"(U-CASE name) 
directory"(U-CASE directory) 
(SELECTQ object 

(Types (SELECTQ fileCategory 

----- ._---- --
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(ComplIed (getFileName <'DIRECTORY directory 'NAME name 'EXTENSION 
(PACK· AFFIRMVERSION 'COM) > 

NIL NIL 10» 
(OldComplled (getFlleName ('DIRECTORY directory 'NAME name 'EXTENSION 

'COM> 
NIL NIL 10» 

(Saved (getFileName <'DIRECTORY dlrectory 'NAME name 'EXTENSION 
(PACK. AFFIRMVERSION 'LISP) > 

NIL NIL 10» 
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(OldSaved (getFlleName <'DIRECTORY directory 'NAME name 'EXTENSION NIL) 
NIL NIL 10» 

(Source (getFileName <'DIRECTORY directory 'NAME name 'EXTENSION 'AXIOMS 
) 

NIL NIL 10» 
(DatedSource (getFileName ('DIRECTORY directory 'NAME name 'EXTENSION 

(PACK· AFFIRMVERSION 'AXIOMS) > 
NIL NIL 10» 

(Unexpected 'TypeFileType») 
(Files (getFlleName ('DIRECTORY directory 'NAME name 'EXTENSION NIL) NIL NIL 10» 
(Unexpected 'AFFIRMObject]) 

{gell nfix OpS 
[LAMBDA (typeName) (. D.Thompson "lB·Dec·ig 16:55") 

( •• This routine returns the infix operator n.mes of the type provided as the peremeter. The names are. short.) 

(for i in (MKLIST typeName:lnfix) col/ect (Shorten i]) 

(getlnterfaces 
[LAMBDA (typeName) (. D. Thompson ··25·Nov.7f1 00:22"') 

(PROG 

( •• This routine returns the interlace declerations for thfltype provided as the first parameter.) 

(rules typesNotVars) 
(typesNotVars~«UserProflle 'Typaslnlnterfaces)·'Types» 
[if [rules+-(for f in (Functions typeName T) jOin (Rules f '(interface] 

then (for r in rules do (r:LHS .. (REMOVE NIL 

(RETURN rules]) 

<r:LHS:1 
!{for p in r:LHS::1 

collect (if typesNotVars 
then p: RHS 

else p: L HS ) ) 
») 

(r:RHS"(Shorten r:RHS:Type] 

(getOneRuleMatch 
(. D.Thompson "24·Nov·7f1 23:59") [LAMBDA (typeSet parts pattern) 

( •• This routine obtains the rules in a seillcted set at types that • 
(1) ere contained In onll ot thll requestlld parts •• nd· 
(2) match the pattern.) 

{for type in t.ypeSetcollect <type (for rul e in 

col/ect 

>]) 

(lor function in (Functions type) 
join (Rules function parts» 

rule when (if pattern:l 
then pattern: l=(Shorten 

rule:LHS:Operator) 
else T) 
and (if pattern:2 

then pattern: 2 MEMB 
(ShortenAIIAtoms 

(Operators rule:LHS» 
else T» 
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Co D. Thompson ·'25·Noy·7920:11") 

(0 • This routine returns the rewrite rules (sKloms. lemmBs, deflnhions, Bnd schemBs) for B Iype.) 

(PROG (ru 1 as ) 
(partsp(MKLIST parts» 
[if (rulesp(for f in (Functions typeName) join (Rules f parts») 

then (for r in rules do (r:LHS~(REMOVE NIL r:LHS] 
(RETURN rules]) 

(getRuleMatches 
[LAMBDA (typeSet parts pattern) Co D. Thompson "25·Noy·79 00:00") 

Co 0 This routine oVllrsees the gflnerlllion of the rules mBtching user·speclfied pBtterns./ 

(SELECTQ pattern:1 
(AND (for match1 in (getRu/eMatches typeSet parts pattern:2) as match2 

in (getRu/eMatches typeSet parts pattern:3) col/ect 
(match1:1 (INTERSECTION match1:2 

match2:2) 
» ) 

(DIFFERENCE (for match1 in (getRu/eMBtches typeSet parts pattern:2) as match2 
in (getRu/eMatches typeSet parts pattern:3) . 
col/ect <matchl: 1 (LDIr FERENCE match1: 2 match2: 2) 

») 
{OR (for match1 in (getRu/eMatches typeSet parts pattern:2) as match2 

in (getRu/eMalches typeSet parts pattern:3) 
col/ecl 

<match1:1 (for pairedRule 
in (SORT (for rule in < ! match1:2 ! match2:2> 

col/ecl (rule:LHS:Operatorrule» 
T) 

col/ect pa i redRul e: 2) 
>)) 

(PROGN (getOneRu/eMatch typeSet parts pattern]) 

(getViewa bleElements 
[LAMBDA (object) (0 D,Thompson "21·0cl.80 18:07") 

Co 0 This routine relurns Ihe nBmes of cine of the fields of the known nBmes structure. removing Ihose thaI we don 'I 
wBnt Ihe user to see .• 
NIL meBns Ihere no nBmes Cor no ShowBble ones, Bl/eBsl); • 
T means IhBllhis particular category Is nOI namable; Bnd· 
non·NIL list means these Bre II.} 

(SElECTQ object 
(AFFIRMObjects (SORT (lDIFFERENCE (for e in KnownNames:AFFIRMObjects 

when (NLISTP e) col/ecl e) 
HiddenNames:AFFIRMObjects) 

'UPPER» 
{Arcs (SORT KnownNames:Arcs 'UPPER» 
(Axioms T) 
(Commands (SORT (lDI FFERENCE (for c in KnownNames: Commands when (NLISTP c) 

collect c) 
HiddenNames:Commands) 

'UPPER» 
(Definitions T) 
(Directories (for d in KnownNames:Directories collect (EVAl d») 
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30 

3' 

(DiscardOptions (SORT (LDIFFERENCE KnownNames:DiscardOptions HiddenNames:DiscardOptions) 
'UPPER» 

(Disconnected T) 
{Files (SORT (LDIFFERENCE KnownNames:Files HiddenNames:Files) 

'UPPER» 
(FileTypes (LDIFFERENCE KnownNames:FileTypes HiddenNames:FileTypes» 
{Groups (SORT KnownNames:Groups 'UPPER» 
(HelpTopics KnownNames:HelpTopics) 
(History T) 
(Interfaces T) 
(lemmas T) 
(Lhs T) 
(Nodes (SORT (Names) 
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'UPPER» 
(Pri ntObjects (LDIFFERENCE (lor p in KnownNames: Pri ntObjects when (NLISTP p) 

collect p) 0 
HiddenNames:PrintObjects» 

(ProfileEntries (SORT (LDIFFERENCE KnownNames:Prof1leEntr1es HiddenNames:Prof1leEntries) ~' 
'UPPER» 

(Schemas T) 
(Types (SORT (LDIFFERENCE KnownNames:Types HiddenNames:Types) 

'UPPER» 
(TypeParts (LDIFFERENCE (ior p in KnownNames: TypeParts when (NLlSTP p) collect p) 

HiddenNames:TypeParts» 

(initNeeds 

(Variables T) 
(Unexpected T) 
(Unexpected 'AFFIRMObject) 

[LAMBDA .( typeName) (0 D.Thompson "18.Dec-79 17:24") 
(for need in typeName:Needs do (needs need:1 need::1 typeName]) 

(listDeclarations 
[LAMBDA (typeName) (0 D. Thompson" 6-Nov-BO 17:25") 

(0 given a list of local decls of the form (11 \Interface EWT IIIStach Imeger), gather togethar those with the seme 
type, and prim them as lI,y,z:lnteger} 

(PROG (lineLength) 
(lineLength~(LINELENGTH» 
(for g in (getOecla,ations typeName) first (printout NIL .TABO 0 T) 

do (printout NIL fI (printName '~eclare 'SystemPrintedCommand) 
, fI (PrlntArgs (SORT g:: 1 'UPPER) 

(IIstl.nflxOps 

T NIL Tab) 
II 
(ff (MINUSP lineLength-(POSITION) 

-(NCHARS g:l) 
- 3) . 

then (printout NIL. TAB Tab» 
Colon, fI (INFIX\PRINT3 g:l) 
CommandTerminator T]) 

[LAMBDA (typeName interfaces) (0 D.Thompson" 7.Nov.B009:S7") 

(0 0 This routine lists Infix operators of the type provided as Its first pllrllmeter. restricting the listing to just 
those Infix operators present In the list provided as Its second p,remeter.) 

(PROG (seivedInfixOps) . 
(if seivedlnfixOps~(for op in (INTERSECTION (getlnfixOps typeName) 

(for i in interfaces col/ect (Shorten i:l») 
collect (Skim (Convert op») 

then (printout NIL .TABO 0 T II (printName 'infix 'SystemPrintedCommand) 
, II (PrintArgs (SORT seivedlnfixOps 'UPPER) 

T CommandTerminator Tab) 
T) 

(listlnterfaces 
[LAMBDA (typeName grouped) (0 D.Thompson "6.Nov.B020:2S") 

(0 0 This routine lists the interfaca declarations for the type provided as the first peremeter.) 

(PROG «groups «NIL») 
lineLength rules) 
(lineLength~(LINELENGTH» 
(if rules .. (getlnterfaces typeName) 

then (if grouped 
then (for r in rules do (PUTASSOC r:RHS < !(FASSOC r:RHS groups)::1 r:LHS> 

groups) ) 

32 

33 

() 

34 

35 
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(JistNeeds 

(for gin groups::1 do (printout NIL .TABO 0 T 1/ 
(printName (Plural 'interface g: :1) 

'SystemPrintedCommand» 

else (printout NIL .TABO· 0 T) 

(n (EQLENGTH g::1 1) 
then (printout NIL ,) 

else (printout NIL .TAB Tab» 
[for i on g:: 1 by i:: 1 

do (printout NIL 1/ (INFlX\PRINT3 i : 1) ) 
(if 1::1 

then (printout NIL Comma ,) 
(if (FitsOnLine i:2 1 ineLength-( 

POSITION) ) 
else (printout NIL . TAB Tab] 

{n (MINUSP lineLength-(POSITION) 
-(NCHARS g:l) 
- 3) 

then (printout NIL. TAB Tab» 
(printout NIL Colon, g: 1 CommandTerminator T) 
(listlnfixOps typeName g:: 1» 

(for r in rules do (printout NIL 1/ (printName 'interface 
'SystemPrintedCommand) 

, 1/ (INFIX\PRINT3 r:LHS) 
Colon, r:RHS CommandTermina.tor T» 

(listlnfixOps typeName (for r in rules collect r:LHS]) 

[LAMBDA (typeName grouped) (0 D.Thompson" 6.Nov.8020:23") 

(0 0 This routine produces the iistlng of the entries in the "Needs"lists. This list currently contains files and 
types.) 

{PROG (elements object) 
(for need in typeName:Needs do (object~need:1) 

(elements p need::1) 
(if grouped 
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then (printout NIL. TABa a T 1/ 
(printName <'needs (Plural (L-CASE object) 

elements) 
> 

'SystemPrintedCommand) 
, 1/ (PrintArgs elements T 

CommandTerminator Tab) 
T) 

else (for e in elements first (printout NIL. TABa 0 T) 
do (printout NIL .TABa 0 II 

ClistOneRule 
(LAMBDA (lhs separator rhs terminator) 

(PROG (lhsPos1tion parens?) 
(lhsPosition~{POSITION» 
(lhsp(Removelfs lhs» 
(rhsp{RemoveIfs rhs» 
(parens ?~( parenthesize rhs» 
(INFIX\PRINT3 lhs) 
{n (FitsOnLine rhs (LINELENGTH) 

-(POSITION) ) 
then (printout NIL ,) 

else {printout NIL .TAB (lhsPosition+3») 
{printout NIL (if separator 

else NullStr1ng) 
, 
(If parens? 

" 
then LeftParenthesis 

else NullString) 

(INFIX\PRINT3 rhs) 
{if parens? 

then RightParenthesis 

(pr1ntName 
<'need·s {L-CASE (Plural object 1» 

> 
'SystemPrintedCommand) 

, e CommandTerminator T]) 

(0 D.Thompson ,. B·Nov·80 11:57"') 

37 
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(listRew rlteRules 

else NullString) 
T» 

[LAMBDA (typeName part grouped) (0 R.Eriekson "31.Aug.81T3: TO") 

(0 0 This roullnellSls Ihe rewrhe rules (8)(ioms. lemmas. definitions. end schemas) for a type,} 

(0 • Damned If I understand thisl-RWE) 

(PROG (commandName mainOp previousMainOp rules) 
(if rules~(getRewriteRu/es typeName part) 

then (0 only eet It some are found) 
(0 som, parts have idiosyncratic command names; 
',ensl,'e) 

commandName~(SELECTC part 

(SELECTC 
part 

(RuleTypes:Define (QUOTE define» 
(RuleTypes:Lemma (QUOTE rulelemma» 
part) 

[(LIST RuleTypes:Axiom RuleTypes:Lamma RuleTypes:Automatic) 
(COND 

[g rouped 
(for r on rules by (CDR r) first (SETQ previousMainOp NIL) 

do [SETQ mainOp (fetch Operator of (fetch LHS of (CAR r] 
(COND 

[(NEQ previousMainOp ma1nOp) 
(SETQ prev10usMainOp mainOp) 
(COND 

«AND (CDR r) 
(EO (fetch Operator of (fetch LHS of (CADR r») 

ma inOp» 
(printout NIL .TABO 0 T II (printName (Plural commandName 2) 
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(QUOTE SystemPrintedCommand) 
) 

T . TAB Tab II (/istOneRu/e (fetch LHS of (CAR r» 
RewriteRul eOp 
(fetch RHS of (CAR r» 
Comma» ) 

(T (printout NIL .TABO 0 T II (printName (Plural commandName 1) 
(QUOTE 

SystemPri ntedCommand» 
1/ (listOneRu/e (fetch LHS of (CAR r» 

Rewri teRul eOp 
(fetch RHS of (CAR r» 
CommandTerminator] 

(T (printout NIL . TAB Tab 1/ 
(/istOneRu/e (fetch LHS of (CAR r» 

RewriteRuleOp 
(fetch RHS of (CAR r» 
(COND 

«AND (CDR r) 
(EQ (fetch Operator 

of (fetch LHS 
of (CADR r») 

ma i nOp» 
Comma) 

(T CommandT.erminator] 
(T (for r in rules first (SETO previousMainOp NIL) 

do (SETQ mainOp (fetch Operator of (felch LHS of r») 
(COND 

«NEQ previousMainOp mainOp) 
(printout NIL . TABO 0 T») 

(SETQ previousMainOp mainOp) 
(printout NIL. TASO 0 (printName commandName 

(QUOTE SystemPrintedCommand» 
• 1/ (listOneRu/e (fetch LHS of r) 

Rewr1teRuleOp 
(fetch RHS of r) 
CommandTerminator] 

[(LIST RuleTypes:Define RuleTypes:Schema) 
(COND 

o 
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[grouped (printout NIL .TABO 0 TI/ (printName commandName 
(QUOTE SystemPrintedCommand») 

(COND 
«EQLENGTH rules 1) 

(printout NIL. /I (listOneRule (fetch LHS of. (CAR ru 1 es» 
RewriteRuleOp 

(T (printout NIL T) 
(for r on rules by (CDR r) 

(fetch RHS of (CAR rul es» 
CommandTermi nator») 

first [SETQ previousMainOp 
(fetch Operator 

of (fetch lHS 

do [SETQ mainOp (fetch Operator 
{COND 

of (CAR rules) 
of (fetch LHS of (CAR r) 

«NEQ previousMainOp mainOp) 
(SETQ previousMainOp mainOp) 
(printout NIL • TABO 0 T») . 

(printout NI l . TAB Tab 1/ (listOneRule (fet(;h lHS 
of (CAR r» 

RewriteRuleOp 
(fetch RHS 

of (CAR r» 
(COND 

({ CDR r) 
Comma) 
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(T (for r in rules first (SETQ previousMainOp NIL) 
(T.CommandTerminator] 

do (SETQ mainOp (fetch Operator of (fetch LHS of r») 
(COND 

«NEQ previousMainOp mainOp) 
(printout NIL . TABO 0 T») 

(SETQ prev;ousMainOp mainOp) 
(printout NIL. TABO 0 /I (printName commandName 

(QUOTE SystemPrintedCommand» 
• 1/ (listOneRule (fetch LHS of r) 

RewriteRuleOp 
(fetch RHS of r) 
CommandTerminator] 

(Unexpected (QUOTE TypePart]) 

UistRuleMatches 
[LAMBDA (pattern matches printHeader interfaces) (0 D.Thompson "19-Jun·SO 16:0S") 

(0 0 This routine oversees the listing of the rules matching user-specified patterns.) 

(PROG (foundOne) 
(if pri ntHeader 

then (printout NIL .TABO 0 T 1/ (INFIX\PRINT3 (makeExpFromPattern pattern·» 
Colon T» . 

(0 0 want to list appropriate interlaces here) 

[for match in matches do (if match: 2-=NIL 

(If foundOne 

then foundOne .. T 
(printout NIL . TABO OT "Type" • II 

(PrettyPrint match:l T) 
Colon) 

(for rule in match:2 
do (printout NIL . TABO 0 T . TAB Tab 1/ 

(listOneRu/e rule:lHS RewriteRuleOp 
rule: RHS] 

else (printout NIL .TABO 0 "(No rules matched.)" T) 

ClistTypeAutos 
[LAMBDA (part type) 

(0 0 Called internally to print this part of a type spec.) 

(0 R.Erickson "22-Sep.S122:0S") 
(0 pan is one of (dis'inc' nochange) ergs have been 
validated.) 

39 

40 
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(printout NIL . TABO 0 T) 
(SELECTQpart 
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[distinct (PROG (prop pres post) 

(0 We either print on. command per group of fns or. If all constructors are tergets. give no ergs but comment It 
with those actu.lly used. pres Is • list of cmd args. post the comment to follow) 

[nochange 

(prop~type:Distinct) 
(if prop:1"T 

then pre$p (NIL) 
.Ise prespprop) 

(for args /n pres do 

post .. p rop: 2 

(0 copied from IIstDac/arations) 
(printName 'distinct 'SystemPrintedCommand) 
(if args 

then (SPACES 1) 

(it post. 

(PrintAr9s (SORT (Sho rten a rg s) 
'UPPER) 

T NIL Tab» 

then (printout NIL • LeftCurlyBracket 1/ 
(PrintAr9s (SORT (Shorten post) 

'UPPER) 
T NIL Tab) 

RightCurlyBracket» 
(printout .NIL CommandTerminator T) 

(0 0 Print commands. "nochange <selectors)", possibly with "by (type)" If not the same type) 

(SHOULDNT) 

(PROG (prop pSels pType) 
(prop~type:NoChange) 
(for entry in prop do (pSels"entry:3) 

to selectors) 
(pType~entry:l) 

to type) 
to :2. T if till selectors) 

(printName 'nochange 'SystemPrintedCommand) 
(SPACES 1) 
(if entry: 2 

then (printout NIL LeftCurlyBrack.et» 
(PrintArgs (SORT (Shorten pSels) 

'UPPER) 
T NIL Tab) 

(lfentry:2 
then (printout NIL RightCurlyBrack.et» 

(if pType- .. type 
then (SPACES 1) 

(printName 'by 'SystemPrintedCommand) 
(printout NIL • pType)) 

(printout NIL CommandTerminator T] 

ClistTypeParts 
[LAMBDA (type parts) to R.EricKson "3-Sep-8118:4S") 

(PROG 

(0 • This routine oversaes the listing of a sequence of parts of a type.) 

(typeName) 
type NIL T) (ff typeName"(CheckForType 

then parts~(i1 parts 
then (0 user specified: spelling.correct) 

(for p in parts bind correctPartName 

41 

•• cht/me (correctPartName~(AFFIRMSpel 1 ingCorrect p 
KnownNames:TypeParts 

NIL NIL» 
NIL 

(0 asks user If necessary) 

when cor rectPartName coffect correctPa rtName) 
else (0 defauN: a/l but auto) 

(REMOVE RuleTypes:Automatic (getViewebleElements 'TypeParts») 
(for p in parts do to SEL[CTC is like SELECTO. but evaluates keys 

(at compile time)) 
(SELECTC P 

( (QUOTE need s ) 
(listNeeds typeName (UserProfile (QUOTE 

-,'~ 
\ ) 

"'-.-- / 
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NeedsG roup i ng) 
T) )) 

«QUOTE declare) 
(listDec/erations typeName» 

«QUOTE interface) 
(listlnterfaces typeName 

(UserProfi 1 e (QUOTE 
InterfaceGrouping) 

«QUOTE (distinct nochange» 
(listTypeAutos p type Name » 

T) » 

«LIST RuleTypes:Axiom RuleTypes:Lemma 
RuleTypes:Schema) 

(listRewriteRu/es typeName p 
. (UserProfile (PACK- p 

T» ) 
(Ru 1 eTypes : Def i ne (listRewriteRules 

typeName p 

(QUOTE 
Grouping) ) 

(UserProfile (QUOTE Def1neGroup1ng) 
T» ) 

(RuleTypes:Automatic (listRewriteRu/es typeName p T» 
NIL] ) 

(loadNeededFiles 
(LAMBDA (fileNames) I' D.Thompson· 5·Sep.s020.15") 

I' • This routine loads any files contained in the list of file names provided as the first parameter that Bre not 
already loaded.) 

(PROG (file) 
(fileNames"(for f in. fileNames collect (makeFileName f») 
(for f in f 11 eNames do (if (Loaded? f 'F il es) 

then (needReport f 'Files'AlreadyLoaded) 
e/seif f i 1 e .. ( getF il eName f) 

then (AffirmLoad file) 
else (needReport f 'Files 'NotFound») 

(RETURN (for f in fileNames collect (UNPACKFILENAME f]) 

(loadNeededTypes 
[LAMBDA (typeNames) I' D.Thompson "22·Feb·80 15:37") 

I' • This routine loads lor ensures the previous existence oli a list of types provided as the parameter.) 

(PROG (askUser directory file files pendingType typeName) 
(typeNames"(for type in typeNames eechtime typeName .. ( if (L1STP type) 

then (PACK type) 
else type) 

collect (if (CheckForType type Name NIL 'ok) 
else typeName») 

[if askUser"(UserProfile 'LoadNeededTypes) MEMB Off Values 
then (needReport type Names 'Types 'NotLoaded) 

else askUser"(askUser·'Ask) 
(for type in typeNames 

do (if typeName .. ( Loaded? type 'Types) 
then (needReport typeName 'Types 'AlreadyLoaded) 

42 

43 

else files .. (for d in KnownNames:Directories eachtime directory .. (EVAL d) 
Join (for f11eType in KnownNames:FileTypes 

eechtime f i 1 e .. ( getFileNemeFromOJrectory typed i rectory 
'Types 
f il eType) 

when file col/ect «GETFILEINFO file' IWRITEDATE) 
(GETFILEINFO file 'WRITEDATE) 
file fileType») 

(if files .. (REVERSE (SORT files T» 
then file .. (if askUser 

then (askAboutFi1es files type 'Types) 
else f 11 e s : 1) -

(if file 
then (SELECTQ file:4 

«Compiled Saved OldCompiled OldSaved) 
(AffirmLoad file:3» 
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«Source DatedSource) 
pendingType~CurrentType 
(ReadCommandFile file:3) 
(if (Loaded? type 'Types) 
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else (needReport type 'Types 'NotLoaded» 
(0 ensu, 'the just-defined type is closed off properly) 

(while CurrentType-=pElndingType 
and (PopTypeStack) do T) 

(ff CurrentType-=pendingType , 
then (Edit pendingType») 

(Unexpected 'TypeFileType T» 
else (needReport type 'Types 'NotLoaded» 

./se (ne.dReport type 'Types 'NotFound) . 

(RETURN typeNames]) 

(makeExpFromPattern 
[LAMBDA (pattern) 

(MinimalTypeSpec type] 

(0 D. Thompson "24-Nov.7923:52") 

(0 0 This routine reconstructs a prlnllble expression from II searcll pattern.) 

(SELECTQ pattern:1 
«AND DIFFERENCE OR) 

<pattern: 1 
(mBkeExpFromPettern pattern: 2) 
(mBkeExpFromPettern patte rn: 3) 
» 

(NIL <pattern:2» 
(PROGN (If pattern:2 eNIL 

then pattern:1 
else pattern]) 

(makePatterns 
[LAMBDA (expressionSequence) (0 D. Thompson "24.Nov.7923:42") 

(0 0 This routine construCIS II sequence of seerch patterns from Ihe sequence of expression provided as Ihe 
per/lmeter.) 

(for expression in express10nSequence collect (/I (LISTP expression) 
then 

(0 the pattern will have at leasl an internal op) 
(SELECTQ expression:1 

«AND DIFFERENCE OR) 
(0 A p/lttern operalion) 

<express ion,: 1 
(mekePatterns expression:2) 
(makePatterns expression:3) 
» 

(PROGN 
(0 norm/ll simple pattern) 

44 
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(/I (EQLENGTH expression 1) 

(0 only Internal op) 
then ' 

else 

<NIL 
el'pression: 1) 

(0 bolh main'op and Internal op, 
NOle thllllny olher componenls of Ihe expression are 
impllchlyealen.) 

e/s. (0 only main op) 
<expression NIL>]) 

<expression:1 
expression:2»» 

(needReport 
(LAMBDA (elements objectCategory disposition) (0 D.Thompson "B·Jan·BO 10:14") 

(ff disposition-e'AlreadyLoaded 
then (printout NIL .TABO 0 "needs:" 10 disposition Colon, .PPVTL (MKLIST elements) 

T]) 

--------. 

46 
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(needs 
[LAMBDA (object elements typeName) (0 D. Thompson" 3·Jan·80 12;02") 

(0 0 This routine ensures thlltthe needed elements in the list of elements provided as the second parameter. each an 
AFFIRM object of the ~ind indicated by the first parameter. are loaded before further processing of the current type 
specification. Loops Ire avoided. The current obiects this routine handles are files and types.) 

(if object~(AFFIRMSpellingCorrect object KnownNames:AFFIRMObjects) 
then elements~(MKLIST elements) 

elements~(SELECTQ object 
(Types 
(F 11 es 
(PROGN 

(/oadNeededType5 e 1 erne n t s ) ) 
(loadNeedadFiles e 1 erne n t s ) ) 
(printout NIL .TABO 0 "Sorry, the" ,object, 

"part of the %"needs%" command is not yet functional." 
T "(If you really need this, gripe about it!)" T) 

NIL» 
(AddNeeds object elements typeName) 

else (Aff i rmE rror]) 

(pa renthesize 
[LAMBDA (exp l (0 RBates "12·Nov·7916;28") 

(PROG (mainOp) 
(if (NLISTP up) 

then (RETURN NIL» 
(mainOp~(Shorten exp:l» 
(RETURN (if mainOp MEMS <ANDIO EQIO IMPIO'ORIO> 

then T 
a/saif mainOp=QOP artd exp:given~NIL and exp:find=NIL 

then (parenthesize exp:expr) 
else NIL]) 

(parse 
[LAMBDA (rootNonterminal fileOrAtomList terminator) (0 D,Thompson "26·Feb·80 ";31") 

(0 0 This routine acts as AFFIRM's main intertllc.to the parser, Ills called with 3 parameters. the nonterminal 
we'relookin" to m.tch (most commonly expression or expression Seq). the file or lItom list to read from I eat. and 
the terminlltion Itom (commonly the value of the global variable CommandTerminator),) 
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PARSEDTOKENS~ <NIL> (if (reduceExpression (PARSER rootNonterminal <fileOrAtomList terminator> T» 
else (if f11eOrAtomList-T 

then (CLEARBUF T» 
(ParsingError NIL) 
NIL]) 

(p rintHelpe r 
[LAMBDA (type target option) (0 D,Thompson "14.0ct·80 18;01") 

(0 0 ThIs routine Is cilled by print, The real work is done here.) 

(SEl ECTQ type 
[ as sump t ion 5 (0 list all assumptions and where used) 

(PROG (pairs) 
(pairs~(for t in Theorems when t:status"'assumed 

collect < (T heo remI d t) 
(UsedBy t) 
>)) 

(for pair in (SORT pairs 'UPPER) 
do (if pa i r: 2 

then (AFFIRMMAPRINT (CONCAT pair:l " is used by") 
(for t in pair:2 

collect (Theoremld t» 
T T) 

else (printout NIL .TABO 0 T pair:l , "is unused."» 
(printout NIL .TABO 0 "assume" , pair:l Comma, # 

(PrettyPrint (NodeToExp r pa i r: 1) 
T) 

50 
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CommandTerminator T] 
(BadEquations (if BadEquations 

then (lor badRule in BadEquations as i from 1 
do (printout NIL . TABO 0 T .13 i 10 # 

(listOneRule badRule:lHS RewriteRuleOp 
~ badRule:RHS») 

else (printout NIL . TABO 0 
"There are no rules in the BadEquations list." 
T») 

[(both named proof) 
(lor nodes on (printWhat? target T) do (SElECTQ type . 

(proof (PrintProof nodes:l option» 
(both (PrintBoth nodes:1 option» 
(named (PrintProof nodes:1 'named» 
(SHOUlDNT» 

{il nodes:: 1 
then (printout NIL .SKIP 4] 

[IH (PROG (IH5) 
(il IHs+-(FindSubaxpress/ons IH20P (if (type? Qexpression Curt'entPropn) 

then CurrentPropn:expr 
else CurrentPropn» 

then [lor IH in (INTERSECTION IHs IHs) 
do (printout NIL .TABO 0 T .TAB Tab # 

(listOneRule IH RewriteRul eOp 
(ExpandVisibleDefs <IH20P) IHJ 

else (printout NIL .TABO 0 "I.H isn't locally defined." T] 
(implist (printout NIL .. TABO 0 # (MAPRINT IMPUST) 

T» 
[known (PROG (list object) 

(for x in target 
do (if object+-(AFFIRMSpellingCorrect x KnownNames:AFFIRMObjects) 

. then (if 1 ist+-(getViewebleElements object) 
then . 
(If 115t-T 
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then (printout NIL . TABO 0 "There are no namable" , 
(AppendChar (l-CASE object) 

's) 
ExclamationPoint T) 

else (AFFIRMMAPRINT 
(Plural (CONCAT "The known " 

(RemoveChar (L-CASE obj ect) 

1 ist) 
list T T» 

. • sJ 
" names are") 

a/se (printout NIL .TABO 0 "There aren·'t currently 
(RemoveChar (L-CASE object) 

's) 
• "names." T» . 

else (printout NIL .TABO 0 DoubleQuote (l-CASE x T) 
DoubleQuote ; "isn't an AFFIRM object." T] 

(name.s (printHalper • known 
[next (PROG (nx) 

(nx+-(Next» 
(SELECTQ nx:1 

(STAY 
(LEAF 

'(Nodes») . 

(printout NIL .TABO 0 "You're at the only leaf."» 
(printout NIL .TASO 0 "The next leaf is") . 
(printPropn nx:2:1» .' 

(DOWN (AFFIRMMAPRINT (Plural "The next lemmas are" nx:.:1) 
(for n in nx::l collect n:-l) 
TT» 

any" , 

(UP (AFFIRMMAPRINT (Plural "The unproven ancestors are" nx::1) 
nx::1TT» 

(NIL (printollt NIL .TABO 0 "The proof of this part is done." T) 
(printHelper 'status • (unp roven») 

(SHOULDNTJ 
(original (Pra"yPrlnt (GetExpression CurrantNode:prop#») 
[parts (PROG (interfaces lhs parts pieces printPattern typeSet) 

(p i eces" (decipherRu/eMetchlnput t a rg et) ) 
(interfaces+-pieces:4) 
(lhs"pieces:3) 
(parts+-(if pieces:2 

elsa <' ax i om ») 
(typeSet+-(1f pieces:1 

else KnownNames: Types) ) 
(p r i ntPat tern .. ( EQLENGTH 1 hs 1» (0 we don~ handle interlaces yet.) 
(for pattern in 1 hs do (listRu/eMBtches patte rn 

(getRuleMstches typeSet parts 
pattern) 

printPattern interfaces] 
(prop (lor it in (printWhat? target '.) do (printPropn it») 

o 
'-

C) .-' 
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(result (PrettyPrlnt CurrentPropn NIL T» 
[status (PROG (categories) 

(if target"NIL or (EQLENGTH target 1) and target: 1 MEMS '(theorems 
unproved 
unproven) 

then (. user asked for general info; group according to 
slalus.) 

CB"tegories"( for in (if target end target: 1 MEMS '( unproven 
unproved) 

then (LDIFFERENCE StatusCategories '( 
assumed proved» 

else StatusCategories) 
col/ect < 1 > ) 

(for node in (printWhat? target 'theorems) 
bind (thm xname status) 
do (if thm"( NodeToThm node) 

then status"(Status thm) 
xname"(NodeId node) 
(PUTASSOC status <xname 
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!(FASSOC status categories)::1> 
categories») 

(type 

(us~s 

(for C in categories bind status 
do (status .. (if c:l"'lemmas 

(lfc::1 

then • awa it 1 ng 1 emma proof" 
else c: 1» 

then (AFFIRMMAPRINT (CONCAT "The" status 
(Plural " theorems are" 

c: : 1» 
(SORT c::1 'UPPER) 
T T) 

else (printout NIL . TABO 0 "No -theorems are" , status 
Period T») 

else (. user asked for spacific theorem names; simply list 
each.) 

(for node in (printWhat? target' theorems) bind thm 
do (printout NIL .TABO 0 (NodeId node) 

, "is" , (if thm"(NodeToThm node) 
then (PrettyStatus thm) 

else "not a theo rem" ) 
Period T] 

target .. (CheckForType target) 
(printout NIL . TABO 0 T " (printName 'type 'SystemPrintedCommand) 

, " (printName target 'TypeName) 
CommandTerminator T " (listTypeParts target option) 
T " (printName 'end 'SystemPrintedCommand) 
, LeftCurlyBracket " (printName target 'TypeName) 
RightCurlyBracket , CommandTerminator T» 

(if Annotat i ng 
then (Dprintout NIL .lABO 0 "@Begin[Format]" T "@labClear" T "@labs(25, 45)" 1 

"Theorem@\Uses:@\Used by:") 
(Dprintout T .TABO 0 "Theorem" .TABO 25 "Uses:" .TABO 45 "Used by:") 

else (printout NIL .TABO 0 "Theorem" .TABO 25 "Uses:" .TABO- 45 "Used by:"» 
[for node in (printWhat? target 'theorems) bind (thm uses usedBy) -

do (thm"(NodeToThm node» 
(if thm 

then 

(if Annotating 

to else ignore It) 
uses .. (if (for u in (Facts thm) collect (TheoremId u» 

else <Hyphen» 
usedBy"( if (for b in (UsedBy thm) collect (TheoremI db» 

else <Hyphen» 
uses .. (Fill0ut uses usedBy NullString) 
usedBy .. (FillOut tisedBy uses NullString) 
(If Annotating 

then (Dprintout NIL .TABO 0 (TheoremId thm) 
Comma , (PrettyStatus thm) 
"@\" uses:1 "@\" usedBy:1) 

else 

(Dprintout T .TABO 0 (TheoremId thm) 
Comma , (PrettyStatus thm) 
.TABO 25 uses:1 .lABO 45 usedBy:l) 

(for u in uses:: 1 as b in usedBy:: 1 
do (Dprintout NIL .TABO 0 "@\" u "@\" b) 

(Dprintout T .TABO 25 u .TABO 45 b» 
(pr~tout NIL .lABO 0 (TheoremId thm) 

Comma, (PrettyStatus thm) 
.TABO 25 uses:1 .lABO 45 usedBy:1) 

(for u in uses:: 1 85 bIn usedBy:: 1 
do (printout NIL . lASO 25 u . TABO 45 b T] 

then (Dprintout NIL .TABO 0 "@End[Format]" T») 
[variables (PROG (temp) 
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(SHOULDNTJ) 

(RPAQ EqConllF/g 2) 

(RPAQ Int.rleceProceslllng NIL) 

(il (type? Qexpression CurrentPropn) 
then temp"(COPV CurrentPropn) 

temp:expr"Ellipses 
(PrettyPrint temp) 

else (printout NIL .lABO 0 "There aren't any variables:"] 
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(RPAQ Int.rne/OperetorNemes «' -EQIO> (' + ADDIO> (' - DIFFIO) (' ( L TIO) (' > GTIO> <'. MUL TIO) (' / 
DIVIO> ('& ANDIO> ('- NOTIO> ('!NOTIO) ('%1 ORIO) ('-- NEIO> ('(- LEIO> (')- GEIO) ('notEqual 
NEIO> ('lessThanEqual LEIO> ('greaterlhanEqual GEIO») 

(RPAQ Pe".rnD.bug NIL) 

(RPAQ PropStor.g. (create PropStorage» 

(RPAQ Aewr/t.Ru/eOp " •• ") 

(RPAQQ StatusCategories (untried tried assumed lemmas proved» 
[DECLARE: EVAL@COMPILE 

(RECORD Termina/Envlronment (L1neBuffer1ng EchoMode EchoControls DeleteControls DeleteEchoMode» 

(RECORD AFF/RMEnvironment (BreakAccess L1 neLength GCMessage GCPages H1storyLength» 
J 
(ADDTOVAR GLOSALVAAS RewriteRuleOp) 
[DECLARE: DONTEVAL8LOAD DONTCOPV 

n 
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(DEFINEQ 

(CannedMessage 
[LAMBDA (atomicKey generateError auxList) (0 R.Erickson "24.Sep.8116:58") 

(0 0 Ulility which Is used to print an error or Inlormet/ve message. This might take diflerent loims depending on 
whether the user has seen it belore in this session. since we use the global CannedMessagesSeen.) 

(0 0 IlIom/cKey designates the message. 
generateError asks to end with ERROR! • 
auxList is extra information to print. dependS on the messege.) 

(PROG (first) 
(If atomicKey MEMS CannedMessagesSeen 

else first"T 
(push CannedMessagesSeen atomicKey» 

(0 0 SELECTO keys are in alphabetic order.)· 

(SELECTQ atomicKey 
(discard' (0 user discards pan of a specilication; 

war of possible inconsistencies. 
BuxList: 1 is one of (variable)) 

(printout NIL T (if first 
then 

"If the variable(s) being discarded are referenced in any interfaces. 
~ules. or theo~ems. then an inconsistency may be introduced. This will 
not result in invalid proofs. but may be misleading and make entry 
of certain expressions impossible," 

else 
"Remember to check for any other uses of the variable(s),") 

T) ) 
(f 0 rma t (0 someone called an internal tn with bad argument 

(printout NIL T (if fi rst 
then 

lormat) . 

"Please report (to Affirm@isi) that an ,llegal format was passed to:" 
else "Illegal internal format:") 

• auxList:l T» 
( i ncompa t i b 1 e (0 auxList:1 is a command which has been called in 

several incompatible ways. auxList:2 is context.) 
(printout NIL T "The" . auxL ist: 1 • 

"command has been called in ways which are incompatible for" 
• auxLis·t:2 T» 

( ill eg a 1 (0 CatChall: the user entered a name or something in 
iIIegaltormal. auxList:1 is the category. and 
auxList:: 1 additional into about what was wrong.) 

(printout NIL T "Illegal format for" • auxList:l Colon) 
(for x in auxlist::1 do (printout NIL. x» 
(TERPRI» 

(i nvokeNoFn (0 invoke needs to have thefn speciliedJ 
(printout NILT (if first 

. then 
"The invoke command must be given an operator for each argument. in particular:" 

else "Invoke needs a function for: ") 

(key 

. . ) 
(PrettyPrint auxList:l T» 

(printout NIL T (If first 
then 

(0 somebody passed an unknown key in an internal ca/l) 

"Please report (toAffirm@isi) that an unknown key was used internally." 
else "unknowni nte rna 1 .key:") 

• auxList T» 
(varandFun (o attempt to use same name as both variable and 

lunc!ion) 
(printout NIL T 

"Cannot be both a variable and interface in a single type:" . 
(Shorten auxList:l») 

[varConflict (PROG «kind (auxList:l» 
(conflicts (auxList:2» 
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(type (auxL1st:3») 

( •• • "empt t,o declare varl.ble which conflicts with exlSling: w. "fu., .• uxLI.t: 1 indiclles variety, Is on. of: • 
prime :USEr declaring x' to conflict with Jt • 

root :user g.v. conflicting d.cls for I( • 
vc :VCGerl shows conflf~ts in progr.m • 
internel :shouldn~ h.ppen) 

(. 'uI(List:2 hils entries <bedVer existing Type>: 
.ntries for prime h.ve fhird eiement with neme of root 
v.t .• uxLi$l:3 is .ttempted type.) 

(printout NIL T (SElECTQkind 
(prime 

"Cannot declare a primed variable to conflict with tbe unprimed root var.") 
(root "Declaration conflict.") 
(vc (if fi rst 

then 

"Typechecking of program gives variable type conflict. Probable cause: 
conflicting use in program or existing var in current type." 

"Illegal automatic declaration" auxList:2> 'internal» 

else 
·Program variable type conflict."» 

(internal (AffirmError 
( 

(C.nnedMesslIge 'key 
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('varConflict type»» 
(if kind- 'vc or commandFile-zTerminal 

then (. userdoesn't know type) 
(printout NIL , "Cannot declare of type" , type» 

(for c in conflicts 
do (printout NIL T (Shorten c: 1) 

, ) . 

(SELECTQ kind " 
(prime (pri"tout NIL "conflicts with" , 

(Shorten C:3) 
, "which is'of type"» 

«vc root) 
(printout NIL "is already of ,type"» 

(SHOULDNT» 
(printout NIL, c:2] 

(CannedMess8ge 'key T <atomi cKey 'CannedMessage ») 
(if generateError 

then (ERROR!]) 
) , 

[DECLARE: DONTEVALiLOAD DOEVALiCOMPllE DONTCOPY 
(BLOCK: E~Co~sBLOCK EqCons EqConsl (ENTRIES EqCons) 

J 

(GLOBALVARS EqConsList temp) 
(NOLINKHS . T» 

(DECLARE: DONTCOPY 
{FILEMAP {NIL (1863 57977 (AddNeeds 1876 . 2910) (CompactPropStorage 2~14 . 3586) (DefnRangeConvert 

3590 . 4649) (EqCons 4653 . 4819) (EqConsl 4823 . 5354) (FindIHs 5358 . 5754) (FindSubexpressions 5758 
. 6359) (FitsOnLine 6363 . 6999) (GetExpres~ion 7003 . 7304) (GetProp# 7308 . 7754) (Loaded? 7758 . 

8731) (MapTolnterna18735 . 9216) (PrettyPrint 9220 . 9501) (PrettyPrintCommand 9505 .. 10273) ( 
PrettyPrintHistory 10277 . 11128) (PrintArgs 11132 . 11910) (PrintCurrentProposition 11914 . 12271) 
PrintList 12276 . 12412} (ReadExpression 12416 . 12845) (ReadExpressionlist 12849 . 13388) ( 
TranslateTo# 13392 . 13980) (UseN~mbers 13984 . 14165) (decipherRuleMatchlnput 14169 . 19119) ( 
getDeclarations19123 . 19782) (getFilet.!ameFromDirectory 19786 . 21087) (getInfixOps 21091 . 21410) 
getInterfaces 21414 . 22169) (getOneRuleMatch 22173 .' 22969) (getRewriteRules 22973 . 23458) ( 
getRul~Matches 23462 . 24646) (getViewableElements 24650 . 26752) (initNeeds 26756 . 26953) ( . 
l1stDec1arat10ns 26957 . 27762) (listlnfixOps 27766 . 28527) (listlnterfaces 28531 . 30232) (listNeeds 
30136 . 31208) (1istOneRule 31212 . 32050) (listRewriteRules 32054 . 36482) (listRuleMatches 36486 . 
374~6) (listType~.utos 37429 • 39862) (HstTypeParts 39866 . 41836) (loadNeededFiles 41840 . 42567) ( 
loadNeededTypes 42571 . 44913) (makeExpFromPattern 44917 . 45421) (makePatterns 45425 . 46893) ( 
nee~Report 46897 . ~7159) (needs 47163 . 48170) (parenthesize 48174 . 48632) (parse 48636 . 49321) ( 
prirttHelper 49325 . 57974» (68826 64209 (CannedMessage 58838 . 6420E»») 
STOP 

o -
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