WEAK_SYMBOLIC_PSI_SIMULATOR
structure Sim : SYMBOLIC_PSI_SIMULATOR COMMAND_INTERPRETER
structure Tr : WEAK_SYMBOLIC_TRANSITION
sharing Sim.Tr.Constraint = Tr.Constraint type interpreter DERIVATION TREE
type state -
val reduce type command structure D : DerivationTypes
: Sim.CIEnv.env -> Slm.P31.Inst.assert10n -> Sim.Psi.psi type inputstream L ' PSI_ COMMAND_INTERPRETER datatype inf = Inf of inf list * D.rule * D source UNSORTED_SORT
-> Tr.weak_transition list val make : unit -> interpreter datatvoe einf = EInf of einf list * D rule * D premise
val addCommands : interpreter -> command list -> interpreter o . yP B ' P datatype sort = U
p p val start : unit -> unit VP
val silent val getState : interpreter -> state ' val eenerate derivations : D.context -> D .source -> inf List val u : sort
: Sim.CIlEnv.env -> Sim.Psi.Inst.assertion -> Sim.Psi.psi val setState : Interpreter -> state -> interpreter & - R ; B .
o : : : val eval_tree D.context ->inf  ->einf option
-> Tr.weak_transition list val setPrompt : interpreter -> string -> interpreter val eval all '.D 'con text -> D source -> einf list
val readCommands  : interpreter -> inputstream -> interpreter - - '
val action val readEvalPrintLoop : interpreter -> inputstream ->
: Sim.ClEnv.env -> Sim.Psi.Inst.assertion -> Sim.Psi.psi interpreter * inputstream
-> Tr.weak_transition list
sharing Sim.Psi = Tr.Psi
{ructure structure
4
NOM_TERM_CONDITIONS DerivationTypes
C_PSL_SORTED C_PSI SYMBOLIC_PSL_SIMULATOR SYMBOLIC_PSI structure Sig: CONDITIONS_SIGNATURE
include SYMBOLIC_PSI_FLAT_SORTED include SYMBOLIC_PSI_FLAT structure Psi : PSI ructure P« PSI f;gle‘:tc‘gg dﬁgz TC?X—ATOMIC—TERM—CONDITIONS type source
val parseN .: string -> (str'mg, name) Elther.glther val parseN .: string -> (str'mg, name) Elther.felther structure Tr : STRONG_SYMBOLIC_TRANSITION structure Constraint : SYMBOLIC_TRANSITION CONSTRAINT val end - Atm.ﬁre dicate_term -> condition_term type premise
val parseT : string -> (string, term) Either .either val parseT : string -> (string, term) Either .either structure Constraint : SYMBOLIC_TRANSITION_CONSTRAINT structure CIEny - PSI CLAUSE ENVIRONMENT val apo- Sie condition svmbol * condition term list -> type rule
val parseC : string -> (string, condition) Either .either val parseC : string -> (string, condition) Either .either structure CIEnv ~ : PSI_CLAUSE_ENVIRONMENT Do oo - Pp: 215+ =Y : L type context
o : ) : ! o . : ; . _ val var : Psi.Inst.name -> Psi.Inst.term (string, condition_term) Either .either
val parseA : string -> (string, assertion) Either .either val parseA : string -> (string, assertion) Either .either val reduce : val des: condition term ->
val printN : name  -> string val printN : name  ->string ClEnv.env -> Psi.Inst.assertion -> Psi.psi -> Tr.transition list val nameOfConstrSort - unit -> Psi.Inst name (Si c'on dition svmbol * condition term list val infer : context -> source -> (source list * rule) list
val printT :term  -> string val printT :term  -> string sharing Psi = CIEnv.Cl.Psi = Tr.Psi sharine CIEnv Cl Psi —.Psi B At ri ' re dicate_te};m) Either cither ’
val printC : condition -> string val printC : condition -> string sharing Psi.Inst = Constraint.Inst = CIEnv.Cl.Psi.Inst = Tr.Psi.Inst ne e D . P T ' val eval : context -> (premise list * rule * source) -> premise option
. _ ) . . . ) . : . . sharing Constraint.Inst = Psi.Inst include NOMINAL
val printA : assertion -> string val printA : assertion -> string sharing Constraint = Tr.Constraint ,
where type atom = Atm.atom . . :
\ _ s val eval_axiom : context ->rule * source -> premise option
where type data = condition_term
include include structure structure structure ructure structure
SYMBOLIC_PSI_FLAT_SORTED SYMB OLIC' PSI FLAT
include PSI_INSTANCE_NOM_SORTED include PSI INSTANCE NOM
val var : name -> term o val var : name -> term
val nameOfConstrSort : unit -> name val nameOfConstrSort - unit -> name
sucture Constrait : SYMBOLIC_TRANSTHON_CONSTRAINT structure Constraint : SYMBOLIC_TRANSITION_CONSTRAINT STRONG_S YMBOLIC_TRANSITION_RESIDUAL
; : val solve :
Cons(trcilggft‘i’;ftf;ﬁtis't> Constraint.constraint -> SYMBOLIC_BISIM_CONSTRAINT_SOLVER structure Tr : STRONG_SYMBOLIC_TRANSITION NOM ATOMIC TERM CONDITIONS
, ((name * term) list * assertion) list ((C((r)llzlfritel?kntgsrill)li‘i[st * assertion) list BISIM structure Psi : PSI Y ?ya;t}clflzrglae?e?(l]tlgn(ggr?siigrggsegl BRECISYMM § ! ) A
) Either .either R : o PSI_CLAUSE_ENVIRONMENT o S structure Sig : ATOMIC_CONDITIONS_SIGNATURE NOM_TERM_ALGEBRA_UNIFICATION
tructure BisimConstraint : _ . . . . structure Psi: . - - . ! structure Irm: . _ -
S BisimC 1t - SYMBOLIC BISIM CONSTRAINT ) Either either Psi: PSI structure Constraint : SYMBOLIC_BISIM_CONSTRAINT (Tr.Psi.Inst.name 11st>)k Trm: NOM TERM ALGEBRA CONDITIONS_SIGNATURE
val solveBisim : structure BisimConstramt : SYMBOLIC_BISIM_CONSTRAINT structure C : SYMBOLIC_BISIM_CONSTRAINT val solve - structure Cl : PSI_CLAUSE Tr.Psi.Inst.assertion type predicate_term
: L : _ _ o : L Ly : _ : " - iy
( (string -> BisimConstraint.constraint -> unit) -> val SOI.VGBISIm.'. : . . val bisim : (string > Constralp t.constraint ->unit) -> structure include ENVIRONMENT Tr.PsyInst.term . val app: Sig.predicate_symbol * Trm.carrier list -> (string, predicate_term) Either.either type COl?dmon._.symbol « . structure Term: NOM_TERM_ALGEBRA
Bigi : : ( (string -> BisimConstraint.constraint -> unit) -> e Dt Constraint.constraint -> B : Tr.Psi.Inst.term) option i . : : M .. val eq : condition_symbol * condition_symbol -> bool : ) : )
1isimConstraint.constraint -> . ) ) Psi.psi * Psi.psi -> ) e where type key = Cl.Psi.Inst.term e " : . val des: predicate_term -> Sig.predicate_symbol * Trm.carrier list . o : val unify: (Term.carrier * Term.carrier) list ->
( condition list list BisimConstraint.constraint -> C constraint * ((Psi.psi * Psipsi) * C.constraint) list) ( Psi.Inst.condition list list , where tvpe value = Clclause type suspended_constraint = channeleq * Tr.Constraint.constraint include NOMIN AL val ar : condition_symbol -> int (string,, (T or * T, ier) list) Bither eith
o : : ( condition list list , . . . P P ' ((Psi.Inst.name * Psi.Inst.term) list * Psi.Inst.assertion) list) yb _ type residual = Tr.Act.action * suspended_constraint * Tr.Psi.psi B : String, {lerm.carrier = lerm.carnier) ist) bither.erther
((name * term) list * assertion) list) . . . sharing Psi = C.Psi : 3 . where type data = predicate_term
Either either ) option ((name * term) list * assertion) list) Either .either include NOMINAL where tvpe atom = Trm.atom
sharing tsfpe Consgain t Inst.name = name E@ther.either ) optipn sharing Constraint.Psi = Psi where type atom = Tr'.Psi.Inst.name yP _ i
sharing type Constraint.Inst.condition = condition sharin§ ‘g/ge Constrain t.Inst.con diti01:= condition & v
shar@ng type Copstraint.lns‘F.z.lssertion =.assert.i0n sharing type Constraint:Inst:assertion = assertion
Shar?“g Constralnt.In.st = BisimConstraint.Psi.Inst sharing Constraint.Inst = BisimConstraint.Psi.Inst
Shar?“g type anstramt.Atom?orps.ort = sort, sharing Constraint. AtomSort = BisimConstraint. AtomSort
sharing Constraint. AtomSort = BisimConstraint. AtomSort sharing Constraint.DataSort = BisimConstraint.DataSort
include stmstructure structure structure structure [|structure structure include structure /structure structure structure structurg structure
/
PSI_INSTANCE_NOM_SORTED SYMBOLIC_BISIM_CONSTRAINT »
eqtype name structure Psi : PSI
type term datatype constraint
type condition PSI_INSTANCE_NOM
type assertion = True
eqtype sort cqtvDe Tame | False
val eqSort: sort * sort -> bool ('[]Y}I;I; term ‘ | Atomic of Psi.Inst.name list * Psi.Inst.assertion * Psi.Inst.condition
val chaneq :term * term -> condition . ¢
val compose : assertion * assertion -> assertion ggz gssr;(rig;%n WEAK_SYMBOLIC_TRANSITION | TermEq of Psi.Inst.term * Psi.Inst.term FRAME
zgi gr?tl:lﬂs :‘ E;SSsseerrttli(::l ¢ condition > bool val chaneq : term * term -> condition SYMBOLIC_CONSTRAINT_SOLVER structure Psi : PSI | FreshP of Psi.Inst.name * Psi.psi S VIRONMENT STRONG_SYMBOLIC TRANSITION ructure Psi: S| NOM_TERM_ALGEBRA
. - . . * . _ . . . .
val substT : (name * term) list -> term ~ -> term val compose : assertion * assertion -> assetion structure Inst  : PSL_INSTANCE PSLPARSER sructure Constrainy : 5 YMBOLIC_TRANSTHION_CONSTRAINT | Stmp of Psi.Inst.assertion * Psi.Inst.assertion PSI_PARSER_REQ b P PSI_CLAUSE type frame PSLPRETTY_PRINTER include NOM_SIGMA_ALGEBRA
val substC : (name * term) list -> condition -> condition varunit o assertion .. structure Constraint : SYMBOLIC_TRANSITION_CONSTRAINT : sharing F'si.Inst = Lonstraint.Inst | Conj of constraint * constraint type env structure £'si ’ val var : atom -> carrier
AST : « ) ) 3 val entails : assertion * condition -> bool ’ - - structure Psi  : PSI datatype weak_action . —_ . . structure Act : PSI_ STRONG_ACTION . o structure PP : PRETTY_ PRINTER ATOMIC_CONDITIONS_SIGNATURE .
val substA : (name * term) list -> assertion -> assertion val substT : (name * term) list -> term - term structure Parser - PARSER _ Silent | Disj of constraint * constraint structure Psi : PSI type key structure Constraint - SYMBOLIC TRANSITION CONSTRAINT structure Psi: PSI val f : Psi.psi -> frame structure Psi - PSI
datatype ast = Node of string * (ast list) structure valnew  :name -> name list -> name val substC .' (name * term) list -> condition -> condition val solve : structure val agent : unit --> Psi.psi Parser.parser I_Tau ' Imp ~_of constraint * constraint val parseName : string -> (string, Psi.Inst.name) Either either structure | structure | YPC value type transition ' - B type clause = val unit_frame : frame val n : Psi Ins.t name ->PP.document type predicate_symbol valabs  :atom -> carrier -> carrier
stru}g[)ure Pz:rser p ARSERg valeqT  : (((name * term) * (name * term)) -> bool) -> term * term -> bool val substA : (name * term) list -> assertion -> assertion Constraint.constraint -> val t fr m ; Psi Inst terfg Parser .ell)rser | Outout of PsiInst.name * PsiInst.name list * PsiInst.term include NOMINAL val parseTerm : string -> (string, Psi.Inst.term) Either .either val extend : env -> key -> value -> env y—pPsi Inst.assertion Psi.Inst.term * Psi.Inst.name list * Psi.psi val compose : frame -> frame -> frame val t '.Psi inst ierm > PP ({ocumen ¢ yvl?alg Dre di_ca}t,e svmbol * predicate svmbol -> bool val des : carrier -> Sigma.function_symbol * carrier list
val parser - strin. > ast Parser Darser val eqC : (((name * condition) * (name * condition)) -> bool) -> condition * condition -> bool val new °'name "> name list -> name ( Inst.condition list list val name B Psi Ins't name Parse;f arser ' n 111)t of Psi I-nst ﬁame % P I-nst ﬁame . where type atom = Psi.Inst.name val parseCond : string -> (string, Psi.Inst.condition) Either.either val remove : env -> key ->env . E;si .si % Actaction * Constraint.constraint * Psipsi include NOMINAL val assertion : frame -> Psi.Inst.assertion val a.' Psi' Inst' assertion -> PI'D document val a? ; pre dicate s ymbol ->pint =5y val desAbs : carrier -> atom * carrier
p i g P val eqA : (((name * assertion) * (name * assertion)) -> bool) -> assertion * assertion -> bool val eaT A ((name * term) * (name * term)) -> bool) -> term * term -> bool valt - strin. _>' strirl Parser ar.slz:r | BrpOu tout of P'Si Irist name * P'Si Irist name list * Psi.Inst.term where type data = constraint val parseAssr : string -> (string, Psi.Inst.assertion) Either .either val find :env ->key -> value list P ' ' P where type atom = Psi.Inst.name val binders : frame -> Psi.Inst.name list val ¢ : Psi.Inst.con dition > PP’ document P =5y val isVar : carrier -> bool
val supportT : term -> name list val eqC i ((name * condition) * (name * condition)) -> bool) -> condition * condition -> bool , ((Inst.name * Inst.term) list * Inst.assertion) list val W'S . chir list Pargser arséllz | Brln 5‘[ of Psi fnst ﬁame % Psi fnst ﬁame . sharing AtomSort = Psi.Inst.Sort val var : (Psi.Inst.name -> Psi.Inst.term) option valdom :env ->key list where type data = clause include NOMINAL val ' A e'n ¢ '.Psi si -> PP doéumen ¢ val isAbs : carrier -> bool
val supportC : condition -> name list q : " C Vs " : I : ) Either .either : P P L T val subst : constraint -> (Psi.Inst.name * Psi.Inst.term) list -> constraint val empty :env : : _ : _ sharing AtomSort = Psi.AtomSort PPASCRT - TP : val isTrm : carrier -> bool
] . . val eqA : (((name * assertion) * (name * assertion)) -> bool) -> assertion * assertion -> bool . . _ type weak _transition ) e . . sharing Psi.Inst = Constraint.Inst = Act.Inst . o . - X ) ) )
val supportA : assertion ->name list val supportT - term -> name list sharing Constraint.Inst = Inst = Psi Inst.assertion val simplify : constraint -> constraint sharing type atom = Psi.Inst.name val subst : (carrier * carrier) list -> carrier -> carrier
val swapT :name * name -> term -> term val supportC - condition -> name list T Psi psi * weak action * Constraint.constraint * Psi.psi val cnf  : constraint -> constraint sharing type data = frame
val swapC : name * name -> condition -> condition val sup por A : assertion -> name list P - : P val dnf  : constraint -> constraint
val swapA : name * name -> assertion -> assertion val swpap T '.name % name -> term -> term val rewrite : (constraint -> constraint option) list
val isNameSort : sort -> bool val sw apC - name * name -> condition -> condition -> constraint -> constraint
val canRecv : sort -> sort -> bool val sw ap A : name * name -> assertion -> assertion val simplificationRules : (constraint -> constraint option) list
val canSend : sort -> sort -> bool P : val deMorganAndNegRules : (constraint -> constraint option) list
val canSubs : sort -> sort -> bool val elimImpRules : (constraint -> constraint option) list
val nameSort : name -> sort val disjRules : (constraint -> constraint option) list
val sortT  :term -> sort val disjunct : constraint list -> constraint
val conjunct : constraint list -> constraint
structure \/_/ structure \structure structure structure SMﬂure ____—— structure gtructure structure structure structure structure structure structure include include
PARSER
structure Stream : PARSER_STREAM
datatype 'a fail = Fail of 'a | Error of 'a
type 'result parser
val parse : 'result parser -> Stream.stream ->
((string fail * Stream.stream) list, #
(‘'result * Stream.stream) list) Either.either PSI
val direct : (Stream.stream ->
((string fail * Stream.stream) list, )
(‘result * Stream.stream) list) Either.either) -> A 4 structure Inst: PSI_INSTANCE
'result parser SYMBOLIC_TRANSITION_CONSTRAINT :
datatype psi y
valretrn : 'a ->a parser SN PSI_STRONG_ACTION
val >>=  :'aparser * ('a->'b parser) ->'b parser structure Inst : PSI_INSTANCE B - - ‘
val >>  :'aparser * 'b parser ->'b parser " o _
val delayed : (unit -> "a parser) -> 'a parser datatype constraint = Atomic  of Inst.assertion * Inst.condition : g utput - of Inst.term *I nst.term * psi. structure Inst : PSI_INSTANCE PRETTY_PRINTER
o \ : : o rOutput of Inst.term * Inst.term * psi datatype action
val error : string -> 'result parser | Conjunction of constraint list PSI_PP_REQ — Tau 4
-' : % % ; — = =
val zero : ‘Tesult parser | | Exists ~ of Inst.name Ipstgame constraint | Input  of Inst.term * (Inst.name list) * Inst.term * psi | Output of Inst.name * Inst.name list * Inst.term type docume'nt NOM_SIGMA_ALGEBRA NOM_ABS_SIGMA
val plus :'aparser * 'a parser ->'a parser | Restriction of (Inst.name list) * constraint Inst - PST INSTANCE | Brl 1 % (] List) * T o T 1 % val empty : document
val choice :'a parser * 'a parser -> 'a parser include NOMINAL structure st : = : rinput  of Inst.term * ( nst.name ist) * Inst.term * psi nput —ofinstname ™ Instname val join : document * document -> document : :
o : : val printN : Inst.name  -> string | Case of (Inst.condition * psi) list | BrOutput of Inst.name * Inst.name list * Inst.term s . : include SIGMA_ALGEBRA include NOM_SIGMA
val eof :'a->'aparser structure where type data = constraint . ) : - o " val nest : int -> document -> document include include : _
val sPos : (int * int * int) parser where type atom = Inst.name val printT : Inst.term  -> string | Restriction of Inst.name * psi | Brinput of Inst.name * Inst.name val text : string -> document include NOMINAL val absSort : Sort.sort -> Sort.sort ->
val item ; char parser sharine AtomSort = Ins;t Sort val printC : Inst.condition -> string | Parallel of psi * psi val subj : action -> Inst.name val line : document sharing type carrier = data (string Sort.sort) Either .either
- P & . - . . : val printA : Inst.assertion -> string | Replication of psi val obj : action -> Inst.term o sharing Sigma.Sort = DataSort = AtomSort val isAbsSort : Sort.sort -> bool
val sat : (char ->bool) -> char parser val subst : constraint -> (Inst.name * Inst.term) list -> constraint val var  : (Inst.name -> Inst.term) option | Assertion  of Inst.assertion val bn - action -> Inst.name list val group :document ->document
val chr : char -> char parser i i i p ' include NOMIN AL ' val fill : document list -> document
val str : string -> string parser val restrict: constraint -> Inst.name list -> constraint T : f 5 (1 i h _1 val pretty : int -> document -> string
val many :'a parser -> ('a list) parser I Invocation of Inst.term (Inst.term list) where type atom = Inst.name
" D . . . . include NOMINAL where type data = action
val many1 :'aparser -> (‘a list) parser val compose: constraint -> constraint -> constraint _ . _
. o o where type atom = Inst.name sharing AtomSort = Inst.Sort
val sepby :'a parser * 'b parser ->'a list parser where tvoe data = psi
val sepbyl : 'a parser * 'b parser ->'a list parser val freshen: constraint -> Inst.name list -> constraint sharin }EtomSO;tIi Inst.Sort
val leftAssocOpl :'aparser * ('a* 'a->"a) parser -> 'a parser & B '
val leftAssocOp :'aparser ->('a * 'a->"'a) parser ->'a ->'a parser
val rightAssocOpl : 'a parser * ('a * 'a ->"'a) parser -> 'a parser o " : :
val rightAssocOp :'aparser ->(‘a * 'a ->"'a) parser ->'a ->'a parser val subst : psi -> (Inst.name * Inst.term) list -> ps
val until : 'a parser -> char list parser
val notP : 'a parser ->'b ->"b parser
val try : 'a parser -> 'a parser
val nofail : 'a parser ->'a parser
val both : 'a parser ->'b parser -> ('a * 'b) parser
structure cture tructure structure include tructure include include include include
PSI_INSTANCE
eqtype name
structure Term: NOMINAL
structure Cond: NOMINAL
structure Assr: NOMINAL
sharing type name = Term.atom = Cond.atom = Assr.atom
4 structure Sort : SORT
PARSER_STREAM sharing Term.AtomSort = Cond.AtomSort = Assr.AtomSort = Sort  J
sharing Term.DataSort = Sort SIGMA_ALGEBRA
type stream val canRecv : Sort.sort -> Sort.sort -> bool \ J
val head : stream -> (char * stream) option val canSend : Sort.sort -> Sort.sort -> bool type carrier NOM_SIGMA
val isReady : stream -> bool include val canSubs : Sort.sort -> Sort.sort -> bool include include include structure Sigma: SIGMA
val isEnd : stream -> bool val isNameSort : Sort.sort -> bool include SIGMA
type term = Term.data val isAtomSort : Sort.sort -> bool
val pos : stream -> int * int * int type condition = Cond.data val app: Sigma.function_symbol * carrier list
type base_stream type assertion = Assr.data -> (string, carrier) Either .either
val make : base_stream -> stream val chaneq :term * term -> condition

val brReceive : term * term -> condition
val brTransmit : term * term -> condition
val compose : assertion * assertion -> assertion

val unit : assertion

val entails : assertion * condition -> bool

val substT  : (name * term) list ->term  ->term

val substC : (name * term) list -> condition -> condition
val substA  : (name * term) list -> assertion -> assertion

\§structur&struct;kstructure structure

NOMINAL

NOMINAL_MINIMAL
eqtype atom

eqtype atom

ggfaﬁﬁ omSort: SORT type data SIGMA NOMINAL_NAMES
structure DataSort: S ORT structure AtomSort: SORT UNSORT SUBSET_SORT
val atomSort : atom -> AtomSort.sort structure DataSort: SORT structure Sort : SORT eqtype atom
structure ’ ' val atomSort : atom -> AtomSort.sort : structure Sort : SORT type function_symbol structure AtomSort : SORT

val dataSort : data -> DataSort.sort . include SORT . . e . _

_ : val dataSort : data -> DataSort.sort _ type sort val eq : function_symbol * function_symbol -> bool val atomSort : atom -> AtomSort.sort
val new : atom -> atom list -> atom _ M val u : sort - i .
val swapAtom : atom * atom -> afom -> atom val swap  :atom * atom > data -> data val inc : sort -> Sort.sort _ . val new : atom -> atom list -> atom
val swa ) até)m % atom -> data -> data val support : data -> atom list val ar : function_symbol -> Sort.sort list * Sort.sort val swapAtom : atom * atom ->atom -> atom
val sup}]);)ort N data -> atom list val new : atom -> atom list -> atom
val fresh - éltom > data -> bool val eq : (((atom * data) * (atom * data)) -> bool) ->

: 2 -
val eqData : data * data -> bool data * data -> bool

structure structure xiructurextructure include structure structure structure

SORT

eqtype sort
val eq: sort * sort -> bool




