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{flLECREATED "26-Sep-81 19:30:02" <AFFIRM>SPECIFICATION .. '30 61769 

changes to: SPECIFICATIONCOMS 

previous date: "2e-Sep-81 18:06:11" (AFFIRM>SPECIFICATION .. 29) 

(PRETTYCOMPRINT SPECIFICATIONCOMS) 

{RPAQQ SPECIFICAT/ONCOMS [(FNS • SpecCmds) 
(* Data types) 
(FNS • TypeQueries) 
(FNS • TypeMods) 
(* Typechecking and interfaces) 
(FNS • InterfaceQueries) 
(FNS • InterfaceMods) 
(FNS * Interfaceinternals) 
(* other utilities) 
(FNS • SpecFiles) 
(FNS • SpecOther) 
(FNS * Speclimbo) 
(VARS SavedFnProps) 
[VARS (KnownTypes {QUOTE (Basis TypePar.ameter Boolean BUILTIN Integer 

Induction] 
(ADDVARS (NOSAVESETVARS KnownTypes» 
(PROP INFO InitializeLoad) 
(DECLARE: DONTEVAL@LOAD DOEVAL@COMPILE DONTCOPY COMPILERVARS 

(ADDVARS (NLAMA) 
(NLAML Using Quote InitializeLoad) 
(LAMA cases\Schema cases\Interface GenericInterface]) 

(RPAQQ SpecCmds (Axiom Axioms Define Distinct Edit NoChange Schema adopt declareVar discard 

(DEFINEQ 
discardinterface discardVariable distinct nochange set» 

(Axiom 
[LAMBDA (rule kind) (. D. Thompson "22-Jun-80 21 :40") 

( •• This routine processes the AXIOM and LEMMA commends of AFFIRM. Its paremeters ere one reduced parsed equation. 
end one of (axiom lemma}.) 

(PROG (ContradictionFound (rulelimit NIL) 
(rul ecount 0» 

(rule~(pexec rule T» 
(If (NoFreeVarsinRuie rule kind) 

else (Aff i rmE rror» 
(If [NLSETQ (PROGN (AddRule rule kind T) 

(if Completion 
then {Completer NIL kind] 

else Unchecked~NIL 
(AffirmError "Restoring the previous set of rules." NIL T]) 

(Axioms 
[LAMBDA (Type) 

{for f in (Functions Type) join {Rules f ('axiom >]) 

(DElfine 
[LAMBDA (r.ule) (. D.Thompson "23-Jun-B0 10:56") 

( •• This routine processes the DEFINE command of AFFIRM. Its parameter is one parsed equation.) 

(PROG (definition interfaceTranslation unboundVariables) 
(interfaceTranslation~( Translate rule: RHS» 
(if interfaceTranslation:Operatorc'ExpressionWithType 

then (if -(lnterfaceDefined (MKLIST rule:LHS):Operator) 
then (printout NIL "Providing an interface for" , (Name rule:LHS) 

Ell i pses ) (. Neme gives me operator) 
(Dec/areFun rule:LHS interfaceTranslation:Type) 
(printout NIL T» 

definition~(pexec rule T) 
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(if (NoFreeVerslnRul. definition RuleTypes:Define) 
else (AffirmError» . 

definition~ <defin1tion:Operator definit1on:lHS (EVAl definition:RHS) > 
{printout NIL . TABO 0 "define" • 1/ (11stOneRule definition:lliS RewriteRuleOp r----) 

definition:RHS CommandTerminator» ~. 

(Distinct 

(Compi1eRulelntolisp definition RuleTypes:Oefine T) 
else {printout NIL. TABO 0 "Interface error:· • II (INFIX\PRINT3 interfaceTranslation) 

T) 
(AffirmError) 

[lAMBDA (fns type) (0 R.Eric~son "17.Sep-81 20:13") 
(0 fns ere extended. type gil'es their range type) 

(0 0 Generate automatic rules stating that the fns return non-eQual values. Also state that they are one.to·one. 
This Is not conditional on existenoe of any other. conflicting rulas. May be cal/ed repeatedly.) 

{PROG (lhsides pairs selfs neqs eqop rules neqrules selfrules) 

(Edit 

( •• compute pelrs for comparison) 

(lhsides~{for fn in fns collect (GeneralLHS fn») 

(pairs~{Combinations <lhsides lhsides») 
(0 suitable variable names. for currenttype) 
(. all pairs of function Ih sidas) 

(for pa i r in pa irs .bind ren do 

( •• separate out the one·to·one pairs from the rest. At the same time, rename vars as needed.) 

(ren .. <pair:l (RenameArgs pair:2 pair:l:Arguments') 
» 

(if pair:l"pair:2 
then (push selfs ren) 

(0 "<f(x) f(x'»") 
else (push neqs ren) 

(. "(f(x) g(x' y»"}) ) 

( •• seffs and neQs have the two kinds of pairs. Compute the proposed rules.) 

(eqop"(GetEqualOp (CheckForType type T») 
{neqrules"{for pair In neqs col/ect ('thefirstset: "f(...)-g( .. .}.>FALSE") 

(<EQVOP <eqop pair:l pair:2> FALSE»» 
(selfrules~{for pair in selfs when pair:l:Arguments 

collect 

(0 the second set: "f(x,y) _ f(x',y').> x - x' and y" y'" Palr:1. pa/r:2 except for renaming. We skip any cases where no 
"gs. NANDOP is nospread AND; depend on rules being simplified before entry.) 

«EQVOP <eqop pair:l pair:2> 
<NANDOP 

!{for v1 in pair·:1:Arguments 8S v2 in pair:2:Arguments 
collect (0 "x. x'" note that v1 had better be declared.) 

«(GetEqualOp (RemoteTypeOf vl» 

»» ) vl v2») 

(. 0 Generate the rules. Put one·to·oneness rules first. Skip any already produced. Reverse, because we pushed, 
gives us the original constructor order for .ppallr.nce.) 

(rules" < !(REVERSE selfrules) !(REVERSE neqrules) 
» 

(rules"{for rule in rules unless (EvaluateRule rule)·TRUE collect rule» 
(AddAutoRules rules 'distinct fns]) 

[lAMBDA (NewType) 
(ClISP: UNOOABlE) 
NewType"(CheckForType NewType) 
(PRIN1 "type .. ) 
(RESETVARS ({DTVSCANON T» 

(0 R.Eric~son " 8.oct·79 15:43") 
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(INFIX\PRINT3 NewType» 

Wednesday 30 Sep 81 15:42 

(TERPRI) 
(PrintOecl:s NewType: Local Dec 1 a rat ions) 
(/SET 'TypeStack <NewType ! TypeStack» 
(/SET 'CurrentContext NewType:localDeclarat10ns) 
(/SET 'CurrentType NewType]) 

(NoChange 
[LAMBDA (selectors type) (. R.Eficlt.son "22-Sep-8117:41") 

(. both extended. validated) 

( •• Generate the rules. Ca/ler has checked that selectors all have some rule. Inform user Of any Ihs's we can't 
handle.) 

(PROG (unspecs rules cant) 
(unspecs~(for s in selectors join (UnspecifiedLHSides s») 

( •• Compute the recursion rules. When not possible. collect NIL and put Ihs on cant.) 

(rul es~(for 1 hs in unspecs bind cands rhs 

(if cant 

col/ect (. which variables are of the recursion type? All vars 
in Ihs afe unique.) 

(cands~(fo, v in (Variables lhS) when (Trens/eteLitAtom v):Type=type 
col/ect v» 

(if (LENGTH cands)=l and -(MEMB cands:l lhs:Arguments) 
then (. bingo. Want a rule 

el:se 

.. f(x .... cands:l .... y). f(x.cands:l,y)") 
rhs~ (lhs:Operator lefor arg in lhs:Arguments 

> 
(creete Equat ; on 

col/ect (if (OccursIn cands:l arg) 
then cands: 1 

else arg» 

Operator ~ lhs:Operator:EqualOp 
LHS ~ lhs 
RHS .. rhs) 

(pu:sh cant lhs) 
NIL») 

(. nope: none (eg. Init) or not unique 
(eg. combo (SI.s2)) or cant simplify erg 
(eg. f (s.om)) 

then (. war'; user) 
(printout NIL T "NoChange can't automatically handle these cases:") 
(for lhs in cant do (printout NIL .TABO Tab) 

(PrettyPrint lhs T») 
(AddAutoRules (REMOVE NIL rules) 

'nochange selectors]) 

(Schema 
[LAMBDA (rule) (. D.Thompson "22-Jun-8021:40"j 

( •• This routine processes the SCHEMA command of AFFIRM. hs parameter is one parsed equation.) 

(if -(lnterfeceDefined rul e: LHS: Operato r) 
then (Oec/areFun rule:LHS 'Boolean» 

rule~(pexec rule T) . 
(if (NoFreeVer:slnRu/e rule RuleTypes:Schema) 

then (CompileRulelntoLisp rule RuleTypes:Schema) 
e/:se (Aff i rmError]) 

(adopt 
[L.AMBDA (type) (. R.Erickson "20·Feb-81 19:02") 

( •• This routine copies the 'root' (j.e .. non.primed) declarations of another type over to the one currently being 
edited . •. 
An AFFIRM command function.) 
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(PROG (decls) 
(if type~(CheckForType type) 
. then decls~type:LocalDeclarations 

Wednesday 30 Sep 81 15:42 

(fordcl in decls do (ChooseASymbol dcl:OLD CurrentType dcl:NEW:Type» 
(printout NIL .TABO 0 "New environment:") 
(PrintDecls CurrentContext) 

else (Aff i rmE r ro r]) 

(declareVar 
[LAMBDA (vars type call) (0 R.Erickson "25.Feb.81 19:50") 

(0 0 Oeclere "vlrs" to hive type "lypl" within CurrentType. lI/1rs are short. We ignore primed IIlrs. unless the root 
hiS 1I0t been dec II red or conflicts.) 

(0 0 call tells us the nalure ot our Ciller. Ind Is used in case ot arror. Possibilities: • 
user :Isk It contlict • 
Internll :should nellar contliCt • 
IIC :tell ot error In IIC Iypechecking) 

(PROG (roots primes conflicts locals) 
RESTART 

(0 roors will hille unprimeds to be declared) 

(type~(CheckForType type NIL 'declare» 

(0 0 Fillar out the primed IIlrs) 

(roots"Uor var in vars when (NPr1mes var)cQ col/ect var» 
(0 unprimed) 

(primes~(for var In (LDIFfERENCE vars roots) bind root unless root"(ShortenLessPrimes 
var) 

MEMB roots 
col/ect <var root>)) (0 primes with root not given) 

(0 0 Check tor conflicts between rOOIS Ind existing dec/lrations. Crelle conflict list ot (1I1r oldType») 

(conf1icts~(fo, root in roots bind entry when entry"'(FASSOC root CurrentContext) 
end entry:NEW:Type-=type 

collect <root entry:NEW:Type>)) 

(0 0 If no conflicts yet, check tor them with orphln primes. Record as (primed oldType root») 

(if -confl icts 

Page 6 
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then confl1cts"Uor pair in primes bind entry when entry .. (FASSOC pair:2 CurrentContext) 
end entry:NEW:Type-=type 

collect <pair:l entry:NEW:Type pair:2») 

(0 0 Will decllre roots It only primed gillen Ind no conflict) 

(roots"(REMOVEDUPLlCA.TES < ! roots !(for pair in primes collect pair:2) 
») 

(roots~Uor root in roots unless (F ASSOC root Cu r rentContext) collect root» 

(0 0 Wlrn of conflicts) 

(if conf1i cts 
then (SELECTQ call 

(user 

(if conf11cts:l:3 

(0 if rOOI, nOlify and esk. to redec/are. 
Else just notify.) 

then (0 primed vs root) 
(CannedMessage 'varConflict T <'prime conflicts type» 

else (CannedMessage 'varConfl ict NIL <' root confl icts type» 
(PleaseDeclare NIL 'Discard) 
(GO RESTART») 

«vc internal) 
(CannedMessage 'varConf11ct T <call conflicts type») 

(CannedMessage 'key T <'declareVar call»» 

(0 0 Check for interllce conflicts) 

('\ 
\ ) 

~...-J 
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(discard 

(conflicts"( for var in roots when (fetch PrimaryLHSides 

collect va r } } 
(if conflicts 

of (ExtendName (ExtendName var CurrentType) 
'Interface}} 

then (CannedMessage 'varandFun T conflicts)} 

(0 0 Do the dlJclBr(1) 

[1 oca 1 s .. (fo, var in roots bind extended 
collect (extended .. (ExtendName var CurrentType» 

(/SET extended extended) 
(create SubPa i r 

(SELECTQ call 

OLD .. var 
NEW .. (create ExpressionWithType 

Expression .. extended 
Type .. type] 

«user internal) 
(PrintDec/s locals}) 

NIL} 
(AddDec/arations locals]) 

10 

[LAMBDA (kind targets) (0 R.Erickson "24·Feb·81 2 (:51") 

(SELECTQ kind 

(0 Command function. Expects corrected key. uninterfaceC1 
args. ? is handled by cal/er.) 

(Disconnected (PROG (orphans named) (0 Delete any nodes without theorem parents. 
Saves space.) 

(IgnoreExcess targets) 
(orphans'"( for node in Nodes unless node: parents 

collect node:prop#» 

or (GetTheoremP node) 
or (True? nOde)· 

(named'"(for n in orphans bind name when name"n: name col/ect name» 
(if named 

then (AFFIRMMAPRINT "Discarding names" named) 
(ClearNames named)} 

(if orphans 
then (printout NIL .TASO 0 "Reclaiming" , (LENGTH orphans) 

, "nodes."}} 
(DeleteNodes orphans)}} 

(History (IgnoreExcess targets) 
(forget}) 

[Interfaces (PROG (interface) 
(for target in targets 

do (if interface'"(MakeExtension target 

MEMB 

(MakeExtension CurrentType 
'Interface}) 

(/nterfsceDefined t a rg et) 
then (discardlnte,face interface) 

e~e (AffirmError <target "does not have a Interface" > 'mild] 
[LhS targets'" (fo, target in targets collect (pexec target T» 

(for target in targets do (if (FGETD target:Operator) 
then (RESETVARS «UseRules T) 

(ListingFlag ('ZapRule» 
(REPORTFLAG T) 

"Rule lhs not found to delete for" target:Operator> 'mild») 

(ReportWord "discarding H»~ 
(APPLY target:Operator 

target:Arguments) 
(if ListingFlag 

then 
(0 Report did not find the rule) 

(AffirmError 
< 

else (printout NIL .TASO 0 # (PrettyPrint target T) 
"?") 

(AffirmError "isn't an operator" 'mild] 
[No de s (0 user typed "theorem", KnownObjects chenged to Nodes) 

(PROG (thms uses discard closure sorted place) 
[thms"(REMOVE NIL (for target in targets 

collect (GetTheoremP target) 
or (PROGN (printout NIL T "Not a theorem:" , 

target) 
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NIL] 

(0 0 We want to conservatively reorder the theorems so. If the user types "dlscerd theorems lI.b;" 
lind b uses IllS II/l1mma, things wiN still go through by deleting b first.) 

(uses"( for thm in thms collect (thm: prop# ! (Facts thm) 
» ) 

(discard"(REMOVEOUPLICATES (for thm in thms collect thm:propll») 
(closure"(Closure uses» 
(for new in discard do 

(0 put new lit end of sorted. unless it should precede some entry. place is 1st IIlement of sorted which is in closure 
tor new; since It Is uSlld as II lemmE!. should be preceded by new.) 

Pages 

(place·(INTERSECTION sorted (ASSOC new closure}::l)} 
(0 INTERSECTION preserves order of 1st arg.) 

(if place 
then place"place:l 

(0 1st critical item) 
sorted" < !(UPTO place sorted) 

new ! (place MEMB sorted) > 
e~e sorted· < ! sorted new>}} 

(for d in sorted do (UnMakeTheorem (GetNode d] 
(Variables (discsrdVarieble (for target in targets bind var 

when var .. (if (FASSOC target CurrentContext) 
then target 

e/seif (IGEQ (NPrimes target) 
1} 

then (AffirmError 
("Can't discard a primed variable" 

target "Do you mean" 
(ShortenlessPrimes target) > 

'mil d} 
NIL 

else (AffirmError <target "isn't a variable" > 
'mild) 

NIL) 
collect var») 

(AffirmError <"Unexpected kind in discard" kind> 'internal]) 

(discardlnterface 
[LAMBDA (fOo n t P r i n t ) (0 R.Bates .. 4·Sep-80 14:4S") 

(PROG (type (shortF (Shorten f») 
(if OontPrint=NIL 

then (AffirmError <shortF "has been re-declared. 

"If it has been referenced in any definitions, axioms, lemmas, theorems 
or schemas this type may be inconsistent .• 

> 
'mild» 

(/REMPROP f 'PrimaryLHSides) 
(/REMPROP type·(MakeExtension f {Shorten (Extension f}» 

'PrimaryLHSides) 
(lPUTD f NIL) 
(OELFROMFILES f 'FNS) 
(lPUTD type NIL) 
(DELFROMFILES type 'FNS) 
(/PUTPROP shortF 'Notelnterface (REMOVE f (GETPROP shortF 'NoteInterface]) 

(discardVariable 
[LAMBDA (conflicts) 

(CLISP: UNOOABLE) 

(0 0 contlicts is a list of short variables to be undecillred from current type.) 

(if confl i cts 
then (PROG « ctname (Name Cu rrentType» 

context} 
(CannedMessage 'discard NIL '(variable» 

(0 R.Erickson "1g·Mar·S1 75:40") 

(0 warn user of possible inconsistencies) 
(context ... (for entry in CurrentContext collect entry 

when (if entry:OLD MEMB conflicts 

11 

12 



" \ 

~) 
'''-..--

, \ 

~) 
"----

SPECIFICATION.lNDEX.30 at ISI·SYSTEM-F Wednesday 30 Sep 81 15:42 

(distinct 

then (0 nonvariables Should be NOBIND) 
(/SET entry:NEW:Expression 'NOBIND) 
NIL 

else (0 heep) 
T) ) ) (0 removo discarded var~) 

(/SET 'CurrentContext ctname:LocalDec1arations~context]) 

[LA~IBDA (ops) 
(CLISP: UNDOABLE) (0 R.Erichson "23-Sep-8117:44") 

(0 optional list of short atoms. 
Parser should remove exprs.) 

(0 0 Command function. Specifies that the stated constructors of the current type (or a/l If omitted) are unequal, 
one-to-one. Saved and printed with type; rules generated immediately. May be repeated. with or without overlapping.) 

(PROG (fns a11st old) 

(0 0 Determine targets) 

(fns~(if ops 
then (0 validate.) 

(ExtendUsingList ops (Constructors) 
("Not a constructor of type" CurrentType» 

else 

(0 0 default. all.) 

(Constructors» ) (0 assert (if ops then ops. (Shorten fns) else fns. 
(Constructors))) 

(0 0 Save on property. determine consistency with preexisting) 

(old~CurrentType:Dist1nct) 
(if old 

then 

(0 0 already had something) 

else 

(if ops 
then (0 user specified) , 

(i'old:l=T 
then (0 conflict) 

(CannedMessage 'incompatible T ('distinct CurrentType» . 
e/sei! (MEMBER fns old) 

then (0 done before) 
(RETURN) 

else (push CurrentType:Distinct fns» 
else (0 all) 

(if old:l-=T 
then (CannedMessage 'incompatible T ('distinct CurrentType» 

elsei' (EQUAL old:2 fns) 
then (0 did same constructors before) 

(RETURN) . 
else old:2~(REMOVEDUPLICATES < ! fns ! old:2» 

(0 constructors we missed last time) ) 

(0 0 normal case: first spec for this type) 

(if ops 
then 

else 
CurrentType:Distinct~ (fns> 

CurrentType:Distinct~ (T fns») 

(0 0 Produce the rules.) 

(Distinct fns CurrentType]) 

(0 only some) 

(0 a/l, record which we use.) 
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(nochange 
[LAMBDA (selectors type) 

(CLISP: UNDOABLE) (0 R.Erickson "23.Sep.8117:43") 
(0 both ere short. optlon,t.) 

(PROG 

(0 0 Commend function. We wlnt each of th, selectors to be defined for al/lrgs build of dlta type constructors. 
Where possible. gflnerat. automatic Bltloms for the missing clses. stating that the selctor is unchanged across the 
constructor .• 
Defauh Is all selectors. CurrentType. May be repeated.) 

(all voids 01 d entry) (0 validateargs.) 
(type~(lf type 

then (CheckForType type) 
else CurrentType» 

(if selectors 
then selectors"(ExtendUsingL1st selectors (Selectors) 

./se selectors"(Se/ectors) 
all"T 
) 

<"Not a selector of type" CurrentType» 

(0 all selectors of type.) 
(0 now we have extended names) 

(0 0 Check that the selectors aI/ heve some rules; otherwise. NoChange is probably notlntended.J 

(voids"(for s in selectors unless (LeftHandSides s) collect s» 
(If voids 

then (0 warn user. continue tor rest H any.) 
selectors"(LDIFFERENCE selectors voids) 
(AffirmError <"NoChange not meaningful for" (Shorten voids) > (if selectors 

then 
(0 continue) 

(0 • Racord on property, check consistency with previous. Format of :NoChange is a list of tuples. :! is recursion 
type. :2 it all selectors. :3 selectors actually used.) 

(if 01 d"CurrentType: NoChange 
then entry"(ASSOC type old» 

(If -entry 
then (0 first time for this recursion type) 

(push CurrentType:NoChange «type all selectors») 
e/self all 

then 
entry:2 .. T 
entry:3 .. (REMOVEDUPLICATES 

e/self ent ry : 2 

(0 override/overlap earlier) 

< I entry:3 ! selectors» 

'mild» ) 

then (0 Previous was al/; can't give specific IftergenerllJ 
(CannedMessage 'incompatible T ('nochange CurrentType» 

else (entry:3 .. (REMOVEDUPLICATES < I entry:3 I se-lectors>») 
(NoChenge selectors type]) 

(set 
[LAMBDA (var elp) 

(0 • This routine enables the user to set a varIable to a value .• 
An AFFIRM command function.) 

elp"( Trans/ete axp) 
exp"exp:Expression 
elp"( EVAL alp) 
(lSET var elp) 
(PrettyPr1nt <EQOP var elp>]) 

) . 

[DECLARE: DONTEVAL8LOAD DONTCOPY 

(0 R.Erickson "15·Nov·79 13:29") 
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(* Data types) ] 
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(RPAQO TypeQueries (Constants Constructors Functions IsType Name NonConstructorsUsed Selectors}) 
(DEFINEO 

(Constants 
[LAMBDA (Type) 

(EVAL (PACK· (Nerne Type) 
'Constants]) 

(Constructors 
[LAMBDA (type) 

(0 R.BBles "13-Dec-79 17:09") 

(0 R.Erickson "26-Aug-8114:52") 

(0 • Returns a list of the eKtended names of the functions in type which have range in type and no rules.) 

(PROG (cands constrs) 
(if -type 

then type~CurrentType) 
(candS"(for ifun in (Functions type T) bind rhs eechtirne rhs"(Rules ifun 

RuleTypes:Interface) 
:l:RHS 

when rhs:Type .. type collect rhs:Expression:Operator» 
(0 functions whh range in this type. 
ASSUME: only 1 interlace rule in the type) 

(constrs~(for fn in cands unless (Rul es fn T) col/ect fn}) 
(0 names Of those with no axiom/defn/rulelemma .. ,) 

(RETURN constrs]) 

(Functions 
[LAMBDA (Type Interface?) (0 D.Thompson "IP-Aug-80 1':0P") 

(REVERSE (EVALV (ff Interface? 

(lsType 
[LAMBDA (x) 

then (MalceExtension (Name Type) 
'InterfaceFNS} 

else (PACK· (Name Type) 
'FNS]} 

(0 0 This routine determines if hs parameter is a type name or no!.) 

(CAR « Name x) 
MEMB KnownNames: Types]} 

(Name 
[LAMBDA (x) 

(If (NLISTP x) 
then x 

else x:Operator]) 

{NonConst ructorsUsed 
[LAMBDA (lhs) 

(0 R.Erickson .. 3-Aug-81 18:42 ") 

(0 Edhed by R.Bates on 24.JAN-78; 
from version 43) 

(0 R.Erickson "21-Sep-8115:3P") 
(0 Ihs en expression whh eKtended names. 
Won't work for IFOP, OOP') 

(0 0 Does Ihs:Arguments contllin IIny functions which lire not data type constructors? Return them.) 

(PROG (types constrs bads) (0 constrs is union of constructor sets for types. those 
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computeCi so fer.) 
[for tn in (REMOVEDUPLICATES (Functions lhs:Arguments» unless (MEMB fn constrs) 

bind ext do (ext.(Extens1on fn» 
(If ext MEMS types 

then (0 ./re.dy h.v. constructors.) 
(push bads tn) 

else (push types ext) 
(pushUst constrs (Constructors ext» 
«MEMB tn constrs) or (push bads tn] 

(RETURN (REVERSE bads]) 

(Selectors 
[lAMBDA (type) (0 R,Ericllson "26-Feb-8119:00") 

(0 0 Returns • list of th •• xt.nded n.mes of .11 functions In type with r.ng. outsld. that typ.) 

('f -type 
then type~CurrentType) 

(for 1tun in (Functions type T) bind rhs eachtime rhs"(Rules 1tun RuleTypes:lnterface):l:RHS 
when rhs:Type-"type collect rhs:Expression:Operator]) 

(RPAOO TypeMods (DeclareFun DeclareType GenerateReflexiveRule MakeConstant MinimalTypeSpec» 
(DEFINEO 

(DeclareFun 
[LAMBDA (ex type DontPr1nt) (0 R,Erickson "25-Aug·81 13:47") 

(0 0 Creates,n interlace such that ex returns the given type,) 

(PROG (varex argnames irule translated) (0 (checllfega/ityofnemeendarguments)) 
(if (NLISTP ex) 

then {if -(LITATOM ex) or ex-TRUE or ex"FALSE 
then (AffirmError < ..... can not declare" ex>)) 

ex .. <ex» 
(if {ASSOC (ShortenLessPrimes ex:Operator) 

CurrentContext) 
then (CannedMessage 'varandFun T <ex:Operator» 

e/seif (NPr1mes ex:Operator) 
-"0 

then (AffirmError <"Can't use primes in a function name:" (Shorten ex~Operator) 
») 
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(lor arg on ex:Arguments there;s (if (MEMBER arg:1 arg::1) 
then (AffirmError <"Can't use the same variable tw~ce:" 

arg: 1» 
T» 

(0 0 We went only variables In varex. the template for the Interlace, We need to compute variable names tor the 
nonslmple .rguments) . 

(translated"Uor arg in ex:Arguments col/ect (Translate arg») 
{arg names .. (for arg In translated collect (0 We Wlnt (Transillte arglit a var, the type otherWise) 

(If (LITATOM arg:Expression) 
then erg 

else arg :Type») 
(argnames"(ArgumentVars argnames ex:Operator» 
(varex~ <ex:Operator I(Shorten argnames) 

» 
(/replece EqualOp of (ExtendName ex:Operator (Neme CurrentType» with (GetEqualOp type» 

(0 compute .qua/ity operator for the fn) 

(0 0 Now. m.lle the int.rl.c • .) 

(irule .. (Make/nter'eceRul. va rex type (Name CurrentType) 
translated DontPrint» 

(CompileRulelntoLisp irule 'interface T) 
(Not./nterfaces < 1 rul e: LHS: Operator>]) 

------- --- --

24 
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(DeclareType 

Wednesday 30 Sep 81 15:42 

[LAMBDA (x DontRedeclareComs) 
(CLISP: UNDOABLE) (0 R.Erickson "24.Aug.8116:2S'" 

(0 0 This routine initializes the data structure associated with a type. Most of the structure is contained on the 
property list of the type name atom. but some of the structme 1$ stored as the values of other atoms formed by 
packing varioous things onto the ucesed type name atom.) 

(PROG (typeName toFun eqop) 
(typeName"( Name x» 
(ff typeName:DeclaredType 

then (for n in (Functions x) do (if -DontRedeclareComs 
then (0 In 8 compl/ed file the new compiled definitions are 

already read in. therefore we can't do the /PUTD to 
NIL.) 

(lPUTD n NIL» 
(/SETPROPLIST n NIL» 

[for n in (Functions x T) do (if -DontRedeclareComs 

else (if -DontRedeclareComs 

then (/PUTD n NIL» 
(/SETPROPLIST n NIL) 
(toFun"(Shorten n» 
(/PUTPROP toFun 'NoteInterface 

(REMOVE n (GETPROP toFun 'NoteInterface] 

then (0 check for valid name' 
(ValidateFileName typeName 'Types T») 

(pushnew KnownNames:Types typeName) 
(if -DontRedeclareComs 

then (if (NLlSTP x) 
then (MakeConstant x) 

else (MakeFunction x») 
(typeName:DeclaredType"x) 
(typeName:LocalDeclarations"NIL) 
(typeName:Infix"NIL) 
(typeName:Needs"NIL) 
(typeName:Distinct .. NIL) 
(typeName:NoChange"NIL) 
(eqop"(ExtendName EQOP typeName» 
(if -DontRedecl areComs 

then (MakeFunction <eqop 'x 'y ») 
(typeName:EqualOp"eqop) 
(eqop: EQOP"T) 
(eqop:EqualOp"(GetEqua10p 'Boolean» 
(if DontRedeclareComs=NIL 

then (SetupFile typeName]) 

(Gene rate Reflexive Ru Ie 
[LAMBDA NIL (OR.Erickson "4.Aug·8113:22'" 

(0 • Produce the axiom "x. x·) true" for the current type. declaring the variable too,) 

(PROG (var trVar) 
(var"(UserProfile 'DummyVarName» 
(declsreVsr <var> CurrentType 'internal) 
(trVar .. (pexec var T» . 
(AddAutoRules «EQVOP «GetEqualOp CurrentType) 

trVar trVar> 
TRUE» 

, reflexive) 
(RETURN CurrentType]) 

(MakeConstant 
[LAMBDA (x) 

(PROG (Ex) 
(x: IsConstant .. T) 
(/SET x x) 
(Ex"{Extension x» 
(ff Ex 

then (AddToFile x Ex 'Constants]) 

(0 typically "dummy") 

(0 R.Erickson "20·Sep·79 18:01'" 
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(MinimalTypeSpec 

Wednesday 30 Sep 81 15:42 

) 

[LAMBDA (typeName dontPrintMessage) (0 O.Thompson "fO.Sep.eo 12:52") 

( •• Tllis routine provides. mlnlm.' type speclfic.tlon tor the typt n.me provided .s the p.rameter. 
the name Is r.turned.) 

(ff dontPrintMessage 
., •• (printout NIL .TABO 0 "Providing minimal specification for type" • typeName Period T) 

(ProcessCommand 'type <typeName> Terminal 'internal) 
(PrOcessCommand 'end NIL Terminal 'internal) 
typeName]) 

[DECLARE: DONTEVALIILOAD DONTCOPY 
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(* Typechecking and Interface~) ] 

Wodnesday 30 Sep 81 15:42 

(RPAQQ Inter'lIceQueries (lnterfaceDefined NoFreeVarslnRule PexecLists PrintDecls RangeType 
RamoteTypeOf Translate TranslateLitAtom TypeOfExpression 
pexec type i fy» 

(DEFINEQ 

(tnterfaceDeflned 
[LAMBDA (op) (0 R.Erickson "21.Jen·BO 17:20") 

(0 0 True if any interfece is known for the shorr name oP.) 

(GETPROP op 'Notelnterface]) 

(NoFreeVarslnRule 
[LAMBDA (rule kind) (0 a.Thompson "22.Aug-B0 17:05") 

(PROG (unboundVariables) 
. (RETURN (if unboundVariables~(LDIFFERENCE (Frees "ule:RHS) 

(Frees rule:LHS» 
(AFFIRMMAPRINT (CONCAT "You've used unbound" then 

(Plural 'variables unboundvariables» 
(for v in unboundVariables collect (Shorten v» 
T 
(CONCAT " on the 

(SELECTQ 
right hand side of .. 
kind 
(axiom "an a~iom") 
(defn. "a definition") 
«lemma rulelemma) 

"a rulelemma") 
(schema "a SChema") 
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(PROGN (Unexpected 'RuleType) 
(CONeAl "an unexpected kind 

") of ru 1 e! ! " » ) (" kind 

(PexecLlsts 

NIL 
else T]) 

[LAMBDA (expression notNIL evenAtoms) 

Period» 

(0 R.Erickson "4.Mer.BO 13:48") 

(0 If erg Is a list, cells pexec. This is useful for prop names and numbers, to bypass the interface mechanism. 
evenAloms torces us to always call pexac; useful for nilery fns. notNIL ceuses us 10 AftirmError ret her Ihan return 
NIL if pexec tal/s.) 

(if (LISTP expression) or evenAtoms 
then (pexec expression) or (Aff1rmError) 

elseif expression 
elsei' notNIL 

then (AffirmError "No parameter!"]) 

(PrintDecls 
[LAMBDA (alist) (0 a.Thompson "31·0ct·79 19:30") 

(0 0 This routine prints Ihe 'local declerations' provided as ilS peremeler. 
given B list of local decls of the form (x\lnterfece EWT x\Sreck Integer), gather together those whh the same type, 
and print them as x,y,z:lnteger) 

(PROG «grouped « ! '«~I»~ 
» » 

(for vt in al1st bind t ellchtime t"vt: : 1: Type do (PUlASSOC t < !! (FASSOC t grouped):: 1 
(RenllmeAtoms vt: 1) > 

grouped» 
(for g in grouped unless g:l"'# do (printout NIL .lABO 0 # (MAPRINl 9::1 T NIL ": " ", ") 

# 
(PrettyPrint 9:1 T) 
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(RangeType 
[LAMBDA (fn) 

(OOType which /I returns. Assume only 1 inlerlace rule.) 

Wednesday 30 Sap 81 , 5:42 

T]) 

(0 R.Erichson "17.Sep.8119:51") 
(0 alom\TypeName) 

(fetch Type of {fetch RHS of (CAR (Rules (ExtendName fn IEXT) 
RuleTypes:Interface]} 

(RemoteTypeOf 
[LAMBDA (var) (0 R.Erickson "24-Feb-B121:29") 

(0 0 Given an extended varIable, go off 10 the dec/alelions of the Iype to which it belongs 
(determined by hs eXlension) ,and compute its dec/arad Iypa.) 

(PROG (decls) 
[decls~(letch LocalDeclarations of «Extension var) or (AffirmError 
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("No extension:" var> 'internal] 
(RETURN (fetch Type 01 (CDR (FASSOC (ShortenLessPrimes var) 

decls]) 

(Translate 
[LAMBDA (expression) (0 R.Bales "25·Feb-BO 14:45") 

(0 0 pUI Expression, which has shott names. Ihlu the interlace mechanism. Get an E1CpressionWithType H successfu/.) 

(If (NLISTP expression) 
then (if (LITATOM expression) 

then (Tr.ns/.teLItAtom express ion) 
e'.eif (NUMBERP expression) 

then ('ExpressionWithType expression (if (FIXP expression) 
then 'Integer' 

else 'Real) 
> 

e/seif (STRINGP expression) 
then ('ExpressionWithType expression 'String> 

else (Unexpected 'Exp rType» 
e/self (type? ExpressionWithType expression) 

then expression 
else (TranslateApply .' Genericlnterface 'Translate exp ress ion: Arguments exp ress i on: O~e rator]) 

(TranslateLltAtom 
[LAMBDA (atom varProbe) (0 R.Elickson "24.Feb-B1 20:40") 

(0 0 PuIS a shott literal atom Ihrough the interface mechanism. Checks for variable. nllalY interlace. 01 calls 
DWIM .. "vaIProbe" flag causes only var check 10 be dona, IBturns NIL if not found.) 

(if atom MEMB '(TRUE FALSE) 
then (cr.at. ExpressionW1thType 

Type ~('Boolean) 
Expression ~ atom) 

else (PROG (shortless entry nprimes) 
(shortless~(ShortenLessPrimes atom» 
(entry~(ASSOC shortless CurrentContext» 
(If entry 

(0 Shott name of the root variable) 

then 
(RETURN 

(0 hit. loot i,dec/ared. Add primes as necessary) 
(creat. Express ionWithType 

e/seif varProbe 
then 

NIL 
else. 

Expression ~(Pr1mesToMatch entry:NEW:Expression atom) 
using entry:NEW» 

(0 nOl declaled as variable. fail, return NIL) 

(0 See H it's a paramelerless function or ask to 
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(RETURN (Genericlnterface atom]) 

(TypoOfExp ression 
[LAMBDA (ex foreignType) 

Wednesday 30 Sep 81 15:42 

declare.) 

(. R.Erickson "29-Jan-80 13:12") 

( •• puts ex thru the interface process. causing errors as necessary. Returns the type ot the result -
BII tttis Is In the current type. Does not ~now about IMPL/ST .• 
toreignType may be specified to CBuse us to use a difterent variBble context. This might cause trouble in case we 
cB11 DWIMUSERFN. This option is used by Rule to compute EqualOp for anomolous cases.) 

(PROG (trans) 
(if foreignType and foreignType-cCurrentType 

then (RESETVARS «CurrentContext (foreignType:LocalDeclarations») 
(t ran s .... ( Translate ex») 

(pexec 

else trans .... ( Translate ex» 
(if (type? ExpressionWithType trans) 

then (RETURN trans:Type) 
else (printout NIL T "Syntax error:" ,) 

(PrettyPrint trans) 
(ERROR!]) 

[LAMBDA (Expression notNil) (. R.Erickson "18-Dec-7911:30") 
(PROG (Tran) 

(Tran .... (Translate Expression» 
(if Tran:l-'ExpressionWithType 

then Tran .... Tran:2 
(for i in IMPLIST do Tran"(APPLY· 'Using Tran (NameSubList i») 
(RETURN Tran) 

else (Heading " .... Interface error") 
(PrettyPrint Tran) 
(if notNil 

then (Aff i rmE r ro r) (. else return NIL to cBller)] ) 

(typeify 
[LAMBDA (Expression) 

( •• called by the VeGen package: typeityStatement.) 

(if Expression 
then (pexec Expression]) 

(RPAQQ InterfaceMods (AddDecl a rat ions Make I nte rfaceRul e» 
(DEFINEQ 

(Add Decla rations 
[LAMBDA (newlocals) 

(CLISP: UNDOABLE) 

(PROG « ctname (Name Cu rrentType) ) ) 
(if newlocals:2-'ExpressionWithType 

then newlocals .... <newlocals) 

(. R.Erickson "28-Sep-79 15:23") 

(. D. Thompson" 3-JBn-80 14:20") 
(. given a declaretion or list of such. add tham to the 
declarations of the curtent type, end to the current 
context.) 

(/SET 'CurrentContext ctname:LocalDeclarations .... < !! ctname:LocalDeclarations 
! newlocals» 

(AddNeeds 'Types (for e in newlocals collect e: :1:Type) 
CurrentType T]) 

(MakelnterfaceRule 
[LAMBDA (function type context translated DontPrint) 

(PROG (ifun) 
(. R.Sates "26-Sep-80 10:20") 
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('ifun"(ExtendName (MakeExtension funct1on:Operator context) 
'Interface» 

[if 1fun MEMS (lnterfaceDeflned (Shorten 1fun» 
then (If DontPri nt 

then (discerd'nterfee. 1fun DontPrint) 
e'.e (while (FGETD ifun) do (PRINTBELLS) 

(DOBE) 
(CLEARBUF T T) 
(printout NIL . TABO 0 

"Already h~ve an interface for" . 
(Shorten 1fun) 
Period T 

"To proceed, discard interface (then type ok;), or abort; to stop," 
T) 

(If (Dtvs Term1nal)"'aborted 
then (ERROR!] 

(/PUTD ifun <'LAMBDA < ! function:Arguments 'TooManyArguments > <'COND <'NIL »» 
(AddToFile ifun (Extension ifun) 

'FNS) 
(iffunction:Arguments 

e'se «'nsertExtensions function 'context):Operator:IsConstant"T» 
(RETURN (creete RewriteRule 

LHS "«if un I < II translated NIL») 
RHS .. ( cr.ete Express ionWithType 

Exp ress ion .. ( 'nsertLiSTs (MakeFunct; on 
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('nsertExtensions funct; on context)} 

Type" type]) 

(RPAQQ 'nterf.ce'nterne's (ExpressionWithType Generic:Interface InsertExtensions InterfaceError 
cases\Interface cases\Schema» 

(DEFINEQ 

(ExpressionWithType 
[LAMBDA (Expression Type) 

<'ExpressionWithType Expression Type>]) 

(Gene riclnte rface 
[LAMBDA N (0 D.Thompson "3.Sep.80 16:00") 

(0 • This routine IIttempls 10 resolve user inpullo type·specific references. using II bottom·up wllih of Ihe 
expression p.rse tree. If no interlllces mlltch. the interlllce error routine is called. which tries out a few 
heurists/cs. mllybe IIsks the user. lind perh.ps fails.) 

(PROG (arg1 default interfaces keyList listTypes optionList question second temp value) 
TOP (interfaces .. (GETPROP arg1"(ARG N 1) 

'NoteInterface) ) (0 find ./1 the interlace declaration that apply.) 
(for fun In interfaces 

do (if (FNTYP fun) 
then (if temp"(NoSpreadApply· fun N 8) 

then (if value-NIL 
then val ue .. temp 

e'self second-NIL 
then value .. <temp value> second"T 

e'se value .. <temp I value») 
el.e (AffirmError <"The name" fun "should be a defined interface, but isn't!" > 

'nil1d)} } 
(if value"'NIL . 

then (RETURN (InterfeceError (for i from 1 to N collect (ARG N i» 
interfaces» 

e/.e/f second-NIL 
then (RETURN value) 

e'.e (if (for v in value: : 1 
then 

IIlwIIYs (EQUAL value:l v» 
(0 1111 the vlllues were the slime so it doesn't maNer 
which onll we pick) 

(RETURN value:1) 
else (printout NIL .TABO 0 1/ (PrettyPrint value:1:Expression T) 

, "is defined in types" , 1/ 
(AFFIRMMAPRINT NIL listTypes"(for expr in value 

collect (if (Extens ion 
expr:Express;on:Operator) 

else 
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expr:Expression:Operator» 
T T» 

optionList"NIL 
question~·Which type do you mean here? " keyList .. 
< ! {for expr in value as typeName in 1 istTypes collect 

<'pause" (in a lower exec)· » 
defau1t~(if CurrentType MEMB 1 istTypes 

<typeName "n 'RETURN 
(KWOTE expr) 
> ) 

then (for typeName in listTypes as expr in value 
bind currentExpr eschtime currentExpr"expr 
until typeName=CurrentType do T 
finslly (RETURN currentExpr» 

else NIL) 
value"(AFFIRMUSER NIL default question keyList NIL NIL optionList) 
(if value-='pause 

then (RETURN value» 
(printout NIL .TABO 0 LeftParenthesis "Type ok; to continue" 

RightParenthesis T) 
(if (Dtvs Terminal)='aborted 

then (ERROR!» 
(GO TOP]) 

(lnse rtExtensions 
[LAMBDA (Expression Extension) (. R.Bates "21·Feb-80 15:29") 

«ExtendName Expression:1 Extension) !(for argument in Expression::1 
collect (Trsns/steLitAtom argument):Expression) 

>]) 

{lnterfaceError 
[LAMBDA (expression interfaces) (. R.Erickson "24·Jun·81 17:22") 

(. return a result as translated a5 possible.) 

( •• This routine allempts 10 "fix" interlace errors. These arise from several sources: • 
(1) fn is undefined or misspelled; • 
(2) type mismatch; • 
(3) 10 few or too many paramelers; • 
(4) some horrible combination of the above .• 
This routine currently doesn't try anything. but just falls through to the bottom line processing.) 

(PROG (argumentsexpectedLength givenLength interface interfaceOperator operator solution 
varEntry) 

(. (solution" (if interlaces then (. fn is defined. Mayor may not be misspelled, but for now assume is spelled OK.) 
(if IEOLENGTH interlaces 1) then interlace"interlaces:llif expectedLength" (FLENGTH interlace) ·2-: givenLength .. 
(FLENGTH expression) • 
2 then (. too few or too many parameters) ( •• dummy for now: (printout NIL. TABO 0 interlace: 1 , "expects", 
expectedLength, (Plural "arguments" expectedLength) Colon T # (/islOneRule interlace) T "but il was given", 
givenLength Colon T # # (/NFIX\PRINT3 expression) T)) NIL else (. type mismatch) NIL) else (. more than one 
possibility for this interlace) NIL) else (. fn is undefined or misspelled) NIL))) 

(RETURN (if solution 
else 

(. We assume that caller has taken care of nilary 
interlace conversion) 

(. We were unable to spelling corect above, so go to a 
lower exec to ask user to declare. 
Will ERROR! if unwilling.) 

operator"expression:1 
arguments"expression::1 
(if (EQLENGTH expression 1) 

then (. undeclared variable) 
(PleaseDeclare operator 'Variable) 
(Translate ope ra to r) 

else if varEntry"(ASSOC (Shorten operator) 
CurrentContext) 

then (. user entered e Skolem expression, for some reason) 
(creste ExpressionWithType 

Expression "«varEntry:NEW:Expression 
! (for a in arguments 

collect (if a: 1=' ExpressionWithType 
then a:Expression 

Page 19 

43 

44 

else (AffirmError "Not typed" 
'internal)) 



SPECIFICATIONJNDEX.3O at ISI-SYSTEM-F Wednesday 30 Sep 81 15:42 

» 
Type ~ varEntry:NEW:Type) 

e/self (GETPROP operator 'NoteInter'face) 
then (0 already has some/ntertace. 

Generate error.) 
({MakeExtens1on operator 'Interface) ! arguments> 

else (0 missing Interlsce) 
(PleaseDeclare operator 'Interface) 
(Translate expression]) 

(cases\lnterface 
[LAMBDA c 

{if (for i from 1 to c always (ARG c 1):Operator='Express1onW1thType) 
then ('Express1onWithType ('cases\Schema I(lor i from 1 to c collect (ARG c i):Expression) > 

, Boolean )]) 

(cases \Schema 
[LAMBDA c (' cases\Schema ! (for 1 from 1 to c collect (ARG c .\» 

)]) 
) . 

[DECLARE: DONTEVAL8LOAD DONTCOPY 
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(* other utilities) ] 

Wednesday 30 Sep 81 15:42 

(RPAQQ SpecFiles (In1t1alizeload NoteDeclarations NCltelnterfaces SetupFile» 
(DEFINEQ 

(Initii3llizeLoad 
[NLAMBDA (category% name% aff1rmversion% list%) (. R.Erickson "25·Feb-8119:39") 

( •• This routine performs the initialization functions for types loaded from files. /I also worries aboutliles 
sBlled from OLO systems. with different formats'! 

(if affirmversion% It 35 
then 

(PROG (1nfixOps inf1xVar) 
(inf1xVar~(PACK* name% 'InfixOps» 
(if infixOps~(EVALV 1nfixVar)='NOBIND 

then infixOps~NIL) 
(name% :Infix~(MKLIST infixOps» 
(initlnfix name% ») 

(if affirmversion% It 36 
then 

(ConvertOldType name% » 
(H aff1rmversion% It 122 snd category% ='TYPE 

(. compatibility of infix operator data moved to 
property list as of AFFJRM·35) 

(. The data type has the old form for its left·hand,side 
properties. Convert it. telling the user if 
appropriate.! 

then (. LocelDeclarations has extended names. convert to 
short and remove primeds) 
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name% :LocalDeclarations"(for pair in name% :LocalDeclarations when (NPrim·es pair:OLD)=O 
collect (creste SubPa i r 

OLD "(Shorten pair:OLD) using pair»} 
(SELECTQ category% 

(TYPE (pushnew KnownNames:Types name% 
(for 1 in 1 ist% do (EVAL 1») 

(SHOULDNT]) 

(NoteDecla rations 
[LAMBDA (type) 

(for v in type:LocalDeclarations do (lSET v:3 v:3]) 
(. R.Erickson " 7.Feb·BO 15:26") 

(Notelnterfaces 
[LAMBDA (ifns) 

(for (f shortF) in ifns do (if f -MEMB (GETPROP 
(. R.Sates "26·Jun·BO 21:07") 

shortF"(Shorten f) 
'NoteInterface) 

then (/ADDPROP shortF 'NoteInterface f) 

(SetupFile 
[LAMBDA (typeName) (. R.Erickson "17·Mar·BI19:11") 

( •• This routine creates the data structure that remembers all the parts of the type. The routine currently spreads 
this data structure over many variables. rather than concentrating it on the property list of the type.! 

(PROG (corns constants file fns icons ifns ivars vars) 
(file"(U-CASE typeName» 
(coms"(PACK* file 'COMS» 
(if (LISTP (EVALV coms» or (GETPROP file 'FILEDATES) or (GETPROP file 'FILE) 

then (printout NIL .TABO 0 "(Redefining" , typeName , ")" T) 
(/REMPROP file 'FILEDATES) 
(/REMPROP ~ile 'FILE» 

(fns"(PACK* typeName 'FNS» 
(ifns"(ExtendName typeName 'InterfaceFNS» 
(constants"(PACK* typeName 'Constants» 
(icons"(ExtendName typeName 'InterfaceConstants» 
(/SET corns «'P <'CheckLoad '(QUOTE TYPE) 

. (KWOTE <AFFIRMVERSION ! AFFIRMSYSOUTFILE>) 
(KWOTE typeName) 
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» <'FNS 
'. fns> ('FNS '. ifns) ('VARS '. constants> ('VARS '. icons) 
<'IFPROP 'ALL '. constants> <'IFPROPSavedFnProps '. fns> 
<'IFPROP SavedFnProps 's ifns> <'P <'Init1al1zeLoad 'TYPE typeName 

AFFIRMVERSION 
«'NoteInterfaces ifns> 
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<'1nitInfix (K~OTE typeName) > 
<'initNeeds (K~OTE typeName) > 
<'NoteDeclarations (KWOTE typeName) 

]) 

(/SET fns {if typeName MEMB '(Boolean BUILTIN) 
then 

NIL 
e~e «GetEqua10p typeName) 

») 
(lSET ifns NIL) 
(/SET constants <typeName» 
(lSET icons NIL) 
(ff file -MEMB FILELST 

. then (/SET 'FILELST <file I FILELST») 
(/PUTPROP file 'FILE «coms I T> file» 
(/PUTPROP file 'FILEDATES NIL) 

> <'NoteLeftHandSides fns»»» 

(0 Builtin types Irellted specially: Boolean uses 
EQV\8ooleBn; BUlL TIN uses Equal, on file Ceva/) 

(0 beats me why this is done - RE) 
(0 Causes MAKEFILE to be NEW) 

(RPAQQ SpecOther (AtomsOfType Infix RenameAtoms RetrieveRules ShortenAllAtoms initlnfix» 
(OEFINEQ 

(A tomsOfType 
[LAMBDA (ex type) (0 Edited by R.Bates on 24-JAN-78; 

from version 43) 
{if (NLISTP ex) 

(Infix 

then {if -(ex: IsConstant) end (fetch Type of (Translete (RenameAtoms ex»)=type 
then <ex) 

else NIL) 
else (for a in ex:Arguments join (AlomsOfType a type]) 

[LAMBDA (opL1st typeName) (0 D.Thompson "27-Aug-80 11;29") 

(0 0 This routine adds the ops in OpLis! to the deta structures recording the fect that each op is en infix 
operator.) 

(PROG (rema1ningOps renamedOps) 
(ff typeName--T 

then renamedOps"Uor op in opList cOl/ect (if (MapTolnternal op) 

else 

else op» 
typeName:lnf1x~(REMOVEDUPLICATES < ! typeName:Infix ! renamedOps~) 
remain1ngOps"(INTERSECTION opList renamedOps) 
(SetH1e~archy remainingOps 2) 
[for op in remainingOps 

do (if op MEMB NLIST\OF\SYSTEM\OPS 
else NLIST\OF\SYSTEM\OPS" < ! NLIST\OF\SYSTEM\OPS op» 

(if op MEMB NNO\LEFT\ASSOC\OPS 
else NNO\LEFT\ASSOC\OPS" < ! NNO\LEFT\ASSOC\OPS op» 

(ff (GETPROP 'TTYCHARSET op) 
else {if (NCHARS op) = 1 

then (PUTPROP 'TTYCHARSET op op) 
else (PUTPROP 'TTYCHARSET op (PACK- Blank op Blank] 

(0 • The case where typeName • T corresponds to the old (pre version 35) method of initializing infix operators. and 
is now obsolete) 

(RenameAtoms 
[LAMBDA (x) 

NIL] ) 

------ ---------------

(. R.Erickson "19-Dec-79 13;21") 
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(0 0 This is like Shorten, except it returns the Origina/Name property. if it exists. This prop is.set by hand. lor 
things like Expression With Type. Equa/ . • I Interface. and IfThenE/se; it is us:ed for printing ONL Y.J 

(if (l.ITATOM x) 
then (if x:OriginalName 

elseif x"NIL 
then NIL 

else (Shorten x» 
elseif (NLISTP x) 

then x 
else (for y in x collect (RenameAtoms y]) 

(Ret rieveRules 
[LAMBDA (TypeName Kind) 

(EVAL (ExtendName Kind TypeName]) 

(ShortenAIlAtoms 
[LAMBDA (x) (0 Edited by R.Bates on 24·JAN·78; 

from version 43) 
(if (LITATOM x) 

then (Shorten x) 
elseif (NLISTP x) 

then x 
else (for y in x collect (ShortenAIIAtoms y]) 

(initlnfix 
[LAMBDA (typeName) 

(Infix typeName: Infix typeName]) 
(. D.Thompson "18·Dec·79 17:22") 
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(RPAQQ SpecLimbo (AssociatedType Insertlnterfaces InsertLISTs LegalityChecks Macro NameSubList Quote 
SubstTypes Using declareMacro» 

(DEFINEQ 

(AssociatedType 
[LAMBDA (Imp) 

(GETPROP Imp 'Type]) 

(Jnsertlnte rfaces 
[LAMBDA (Expression) 

NIL]) 

OnsertLlSTs 

(. R.Erickson "2S·Jan·80 14:09 00
) 

[LAMBDA (x) (0 Edned by R.Bates on 24·JAN·7B; 
from version 16) 

(if (NLISTP x) 
then x 

else ('UST (KWOTE x:Operator) !(for y in x:Arguments collect (InsertLISTs y» 
>]) 

(LegalityChecks 
[LAMBDA (x) 

(if (NUSTP x) 
then TRUE 

elseif x :Operator=IFOP 
then (!FOP x:Test (LegalityChecks x:ThenPart) 

(LegaUtyChecks x:ElsePart) > 
else (Checks x 'OkToCall]) 

(. Edited by RBates on 24.JAN·78: 
from version 43) 

-------- - - - -'--'~------- -'-
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(Macro 
[LAMBDA (x) (0 D.Thompson "1g.Aug·80 11:14") 

(PROG (y (AskUserToDefine NIL» 
(y+-( Translste x» 
(ff y:Operatora'ExpressionWithType 

then (Heading" ••• Already defined to be:") 
(PrettyPrint y:Expression:LHS) 

e~eff y:RHS:Operator-='ExpressionWithType 
then (Heading" •••• Right hand side is not legal") 

(PrettyPrint y:RHS) 
else y: RHS"(InsertLlSTs y: RHS) 

(if (LISTP y: LHS) 
then (y:LHS:Operator+-(MakeExtension (MakeExtension (Shorten y:LHS:Operator) 

(Name CurrentType» 
, Interface») 

(NameSu bList 
[LAMBDA (Imp) 

(CompileRuleIntoL1sp y 'macro) 
(if (LISTP y: LHS) 

then (Notelnterlaces <y: LHS: Operator>]) 

(for n in (Functions (AssociBtedType Imp» collact (create 

(Quote 
[NLAMBDA (a1% ) 

(if (NLISTP a1% ) 
then <'Quote a1% > 

(0 Edited by R.Betes on 7·FEB·78; 
'rom version 54) 

SubPair 
OLD +- n 
NEW "(ExtendName n Imp]) 

(0 Edited by R.Betes on 24.JAN·78; 
'rom version 43) 

else <'Quote <a1% :1 !(for a% in a1% ::1 col/ect (EVAL a% » 
»]) 

(Su bstTypes 
[LAMBDA (NewType OldType x) 

(if (NLISTP x) 
then (ff OldType=x 

then NewType 
eiseil (Extens ion x) zoOl dType 

then (ExtendName (RenameAtoms x) 
NewType) 

else x) 
else (for y in x collect (SubstTypes NewType OldType y]) 

(Using 

(0 Edited by R.Betes on 24.JAN·78; 
'rom version 43) 

[NLAMBDA (Exp% Imp%) (0 R.Bates "14·Dec·79 14:43") 
(ff (NLISTP Exp% ) 

then (ff (FASSOC Exp% Imp% ):NEW 
else Exp% ) 

else (MakeFunct10n <(if (FASSOC Exp% :Operator Imp% ):NEW 
else Exp% :Operator) 

!(for x in Exp% :Arguments col/ect (APPLY" 'Using x Imp% » 
>]) 

(decla reMac ro 
[LAMBDA (File Stop) 

(PROG (x) 
(x+-(parse 'express;onSeq File Stop» 
(if x 

then (for z in x:expression do (Macro z» 

(0 R.Bstes "10·Jsn-BO 15:51") 
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(RlTURN x:expression]) 
. ) 

---" ( J . (RPAQQ SevedFnProps (PrimaryLHSides EqualOp EQOP» . 
...... -<--

(RPAQQ KnownTypes (Basis TYP:3Parameter Boolean BUILTIN Integer Induction» 

(ADDTOVAR NOSAVESETVARS KnownTypes) 

(PUT PROPS InitializeLoad INFO EVAL) 
(DECLARE: DONTEVAL@LOAD DOEVAL@COMPILE DONTCOPY COMPILERVARS 

(ADDTOVAR NLAMA ) 

(ADDTOVAR NLAML Using Quote InitializeLoad) 

(ADDTOVAR LAMA cases\Schema cases\Interface Genericlnterface) 
) 
(DECLARE: DONTCOPY 

(FILEMAP (NIL (1144 24777 (Axiom 1156 . 1841) (Axioms 1845 . 1948) (Define 1952 . 3220) (Distinct 3224 
. 5972) (Edit 5976 . 6421) (NoChange 6425 . 8402) (Schema 8406 . 8908) (adopt 8912 . 9531) ( 

declareVar 9535 . 13124) (discard 13128 . 17564) (discardInterface 17568 . 18303) (discardVariable 
18307 . 19240) (distinct 19244 . 21724) (nochange 21728 . 24411) (set 24415 . 24774» (24943 28309 ( 
Constants 24955 . 25115) (Constructors 25119 . 26071) (Functions 26075 . 26351) (IsType 26355 . 26611) 

(Name 26615 . 26823) (NonConstructorsUsed 26827 . 27836) (Selectors 2784.0 . 28306» (28411 33954 ( 
DeclareFun 28423 . 30483) (DeclareType 30487 . 32552) (GenerateReflexiveRule 32556 . 33132) ( 
MakeConstant 33136 .. 33415) (MinimalTypeSpec 33419 . 33951» (34222 41518 (intirfaceDefined 34234 . 
34468) (NoFreeVarsIFlRule 34472 . 35302) (PexecLists 35306 . 35906) (PrintDecls 35910 . 36702) ( 
RangeType 36706 . 37097) (RemoteTypeOf 37101 . 37651) (Translate 37655 . 38515) (TranslateLitAtom 
38519 . 39773) (TypeOfExpression 39777 . 40735) (pexec 40739 . 41268) (typeify 41272 . 41515)) (41585 
43648 (AddDeclarations 41597 . 42310) (MakelnterfaceRule 42314 . 43645» (43796 50314 ( 
ExpressionWithType 43808 . 43905) (GenericInterface 43909 . 46662) (InsertExtensions 46666 . 46940) ( 
InterfaceError 46944 . 49926) (cases\Interface 49930 . 50195) (cases\Schema 50199 . 50311» (50465 
54784 (InitializeLoad 50477 . 52083) (NoteDeclarations 52087 . 52275) (Notelnterfaces 52279 . 52561) ( 
SetupFi1e 52565 . 54781» (54883 57729 (AtomsOfType 54895 . 55304) (Infix 55308 . 56553) (r.enameAtoms 
56557 . 57160) (RetrieveRules 57164 . 57248) (ShortenAllAtoms 57252 . 57568) (initInfix 57572 . 57726) 
) (57878 61308 (AssociatedType 57890 . 57952) (Insertlnterfaces 57956 . 58086) (InsertLISTs 58090 . 

. -, 58393) (LegalityChecks 58397 . 58760) (Macro 58764 . 59562) (NameSubList 59566 . 59873) (Quote 59877 . l· 60170) (SubstTypes 60174 . 60604) (Using 60608 . 61006) (declareMacro 61010 . 61305»») 
_/ STOP 
"-" 

---------- --------- ----- --
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