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The K ORRI GAN Envir onment

ChristineChoppy, PascalPoizat,Jean-ClaudeRoyer

Abstract

This paperpresentsanenvironmentto supporttheuseof specificationfor mixedsystems,i.e. systemswith both
dynamic(behaviour) andstatic(datatype)aspects.We provide anopenandextensibleenvironmentbasedon the
KORRIGAN specificationmodel. This modelusesa hierarchyof view conceptsto specifydatatypes,behaviours
andcompositionsin a uniform way. The key notion behinda view is the symbolic transitionsystem. A good
environmentsupportingsucha model needsto interfacewith existing languagesand tools like JAVA, LOTOS,
LP or PVS.Thecoreof our environmentis the CLIS library which is devotedto the representationof our view
conceptsandexistingspecificationlanguages.Thisenvironmentis implementedwith theobject-orientedlanguage
PYTHON. Actually, it providesanintegrationprocessfor new tools,aspecificationlibrary, aparserlibrary, LOTOS

generationandobject-orientedcodegenerationfor KORRIGAN specification.

CategoriesandSubjectDescriptors:D.2 [SoftwareEngineering]: DesignToolsandTechnique

GeneralTerms:Environment,Specification,Tools

Additional Key WordsandPhrases:Formal Specification,SoftwareEnvironment,SpecificationLibrary, Mixed
System,View, SymbolicTransitionSystem,DynamicBehaviour, DataType.





1 Intr oduction

In this paper, we presentan environmentto supportthe useof specificationfor mixed systems,i.e. systems
with both a dynamicaspect(behaviour, communication,concurrency) anda staticaspect(datatype). While the
importanceof mixed formal specificationsis widely accepted,thereis still a needfor openandextensibletools
andenvironments.“Open” meaningherethatit shouldbepossibleto link themwith otherexisting tools. Another
needis to integratetheformal specificationinto asoftwareprocess(e.g. anobject-orientedone).Therefore,in our
environment,we neededitingandformatingtools,verificationmeans,aswell asprototypingandcodegeneration
tools. Moreover, object-orientationis often advocatedfor programming,and we would like to extend this to
specificationsandspecificationdevelopments.

To specifyreal-life sizeandcomplex systems,oneneedsto useseveral languagesdedicatedto the different
systemparts. In several methods(for instanceUML [10]), we have to describefunctionalaspects,dynamicbe-
haviours andstaticparts. The main problemis how to glue all of thesedescriptionsandto get a consistentand
globalsemantics.TheKORRIGAN modelis anattemptto overcomethis problem.Our modelof mixedsystemsis
basedonthenotionof views[9]. Thismodelaimsatkeepingadvantageof thelanguagesdedicatedto bothaspects
(algebraicspecificationsfor datatypes,andstate-transitionsdiagramsfor dynamicbehaviour) while providing a
unifying modelwith anoperationalsemantics.

Wewantto provideaspecificationlanguagewith aglobalsemanticsandalsowith guidelinesfor thespecifiers.
Sucha languagemustbeequippedwith varioustools: parsing,editing,andformating. We alsowant to integrate
our approachinto a softwaredevelopmentprocessandto provide prototyping,codegenerationandverification
tools.This is of courseanambitiousanda long termtask.

In this paperwe startwith a presentationof the KORRIGAN specificationmodelandits notion of view. The
secondSectionis devotedto thedescriptionof ourenvironment:goals,principles,andarchitecture.Thethird Sec-
tion describesthe libraries:a setof componentsfor the KORRIGAN specificationsbut alsofor otherspecification
languages.Sectionfour presentsdifferenttoolswhich havedevelopedandintegratedin our environment.

2 The K ORRI GAN SpecificationModel

Our modelfocuseson thespecificationof systemswith bothstaticanddynamicaspectsandthat featurea certain
level of complexity thatrequiresthedefinitionof structuringmechanisms.We usetwo waysto ensurestructuring
andmodularity:a simpleform of inheritanceandthecompositionof specificationcomponents.

Ourmodelis basedonthenotionof view, aninterfaceto describecomponents.A view [Fig. 1] hasastaticpart
anda state-transitionor behavioural part. The key conceptbehindthis notion is the SymbolicTransitionSystem
(STS)concept. STSs[14] area generalform of finite state-transitiondiagramswhich providesan appropriate
level of abstractionandavoidsstateexplosionby theuseof guardsandopen(i.e. not ground)termsin statesand
transitions.STSsaremorepowerful andmorereadablethanclassicstate-transitiondiagrams.Howeverthedifficult
counterpartremainsaboutverifications.Thedynamicaspectsof componentsaredescribedin dynamicviews (cf.
[Fig. 1]). Thestaticaspectsaredescribedusingstaticviews. Theintegrationof all aspectsof a givencomponent
is doneusing integration views. Finally the (concurrent)compositionalaspectsof componentsaredescribedby
compositionviews. Both integrationandcompositionviews usea mixed“glue” (algebraicfirst-orderaxiomsand
temporalformulas)to expresstheinterfaceof compositionasa whole. A greatpartof thesemanticsof themodel
is devotedto explainhow to computea globalview structurefor thedifferentcompositions[9].

We illustratethe differentviews usinga simplepassword managerof the Unix system.As an exampleof a
staticview, see[Fig. 2], we have the datatype which memorizesinformationaboutthe users(its abstractsthe
/etc/passwd file). Basicallyastaticview describesadatatype,it is analgebraicspecificationwith aSTSpoint
of view. The graphicaldescriptionof the STSappearsin [Fig. 3]. [Fig. 4] is an exampleof the STSpart of a
KORRIGAN dynamicview. It describesthe activities andthe communicationsof the password manager. There
aresomesyntacticfeaturesto denoteemissionsandreceptionsof (maybe)complex typeddata. It hasstatesand
transitionsbut they do not necessarilyrepresentsimpleandfinite entities(ratherequivalenceclasses).This is due
to guardsandvariableswhichmayappearontransitionsandinsidestates.For examplethetransitionfrom theBeC
stateto thecGp2 statemeans:if somevalidity conditionon thereceiveduseridentifier is satisfied,thenwe may
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Figure1: theview modelclassdiagram

trigger this transitionandwe get a password from the last processthe componentreceiveda messagefrom (the
root process).TheCValid guardis anabstractguard,it meansthat theuseris declared.This hasto bemapped
outof aparticularstaticview. Thenwemustlink thisguardwith anoperationof this datatype: this is doneby the
conceptof integrationview.

To describeviews we useKORRIGAN textual descriptions.Thetextual descriptionfor theintegrationview of
our password managerexampleis depictedin [Fig. 5]. Onecanseethetwo components:thestaticview andthe
dynamicview. They aregluedwith four setsof formulas.Thefirst oneexpressesthecorrespondenceof predicates
betweenthetwo views (staticanddynamic).For exampletheCvalid guardcorrespondsto thenegationof the
declared operationin thestaticview. Thesecondandthethird setsareusedto synchronizerespectively states
andtransitionsof thetwo STSs.Herewesynchronizetheic transitionof thedynamicpartwith theadd transition
of thestaticpart.Thelastsetdefinestheinitial stateof thecomponentasarestrictionof thefreecompositionof the
two subcomponentsinitial states.An operationalsemanticsexistsandwaspresentedin [9]. Thissemanticsis based
on theextractionof a globalSTSanda globaldatapartspecificationfrom a view. Fromthetextual descriptionof
[Fig. 5], wemaybuilt theglobalSTSview of [Fig. 6]. ThisglobalSTS,wasobtainedby computingageneralform
of thesynchronousproductof thetwo STScomponents.It representstheglobalactivity of thetwo componentsof
thepassword manager:its staticandits dynamicpart. Within this globalSTS,thetransitionfrom thecVal state
to theWa statemeans:if the stateof the staticpart satisfiestrue andif the two passwords(in the dynamicpart)
areequal,thenthestaticpart triggersits add transitionandthedynamicpart triggersits ic transition.The[Fig.
6] illustratesthat in our modelwe have complex statetransitiondiagramswith compoundtransitionsandstates.
This complexity comesfrom theuseof stateandtransitionformulasandalsofrom theproductof STSs.This also
illustratestheneedof graphicalandtextual presentationsof thesameentity. This factis now widely accepted,for
examplein theSDL [4] or UML [10] languages.Compositionis achievedin asimilarway, by gluingseveralviews
with thesamegluethanin anintegrationview. By lack of spacewe do not describeanexampleof a composition
view, see[23] for examples.

3 The K ORRI GAN Envir onment

Thecurrentenvironmentarchitectureis organizedasin [Fig. 7]. This environmentis currentlystill underdevel-
opment.We have implementedsomeconceptsandtools,but we do not have yet a graphicaluserinterface. We
alsoprovide a library (CLIS) of interfaceformats,for exampleto target the Larch Prover tool [12], LOTOS [5]
or Xfig. CLIS is a setof classesto defineour conceptslike views andSTSsbut alsointerfaceclasses.We have
developedour propersimplepackagefor conditionalrewriting. In thefuture, if we needmoreefficient rewriting
we will interfacethe KORRIGAN environmentwith an external rewriting system(ELAN [6] for example). We
have alsodefinedour properclassesto describevariouskind of algebraicterms(terms,equations,offers,guards,
andconditionalaxioms).Theparsingpackageis asetof parsersto readdescriptionsfrom filesandto generatethe
correspondingclassinstances.Wemayproducevariousformatsfor documentationandeditingtools.For example

diagram4.eps
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STATIC VIEW StaticPasswordManager (SPM)

SPECIFICATION

imports Boolean,UserId,Password
ops

empty: � SPM
add: SPM,UserId,Password � SPM
modify : SPM,UserId,Password � SPM
declared: SPM,UserId � Boolean
correct: SPM,UserId,Password � Boolean

axioms
modify(empty,u,p)== add(empty,u,p);
(u = u2) � modify(add(spm,u2,p2),u,p)== add(spm,u,p);
not(u= u2) � modify(add(spm,u2,p2),u,p)== add(modify(spm,u,p),u2,p2);
declared(empty,u) == false;
(u = u2) � declared(add(spm,u2,p2),u)== true;
not(u= u2) � declared(add(spm,u2,p2),u)== declared(spm,u);
correct(empty,u,p)== false;
(u=u2) � correct(add(spm,u2,p2),u,p)== (p = p2);
not(u=u2)� correct(add(spm,u2,p2),u,p)== correct(spm,u,p);

STS

. � X
X � add?u: UserId?p: Password � X
X � modify ?u: UserId?p: Password � X
X � declared?u: UserId!b : Boolean� X
X � correct?u: UserId?p: Password !b : Boolean� X

Figure2: thePasswordManager staticview

wehavedefinedgenerationof Xfig asapartof theCLAP Library. We alsoexpectto targetsomeverificationtools
andsomeobject-orientedlanguages.

3.1 DesignPrinciples

The designof our environmentfollows several principles. The first principle is to interfacewith someexisting
tools andenvironments,for examplemodelcheckingtools (e.g. XTL in CADP [11]), theoremprovers(e.g. the
LarchProver[12], KIV [27], ELAN [6], PVS[22], HOL-CASL [17]), andprogramminglanguages(e.g. JAVA [13],
C++ [28]). Sincesuchtoolsarenumerousandevolve,our framework hasto beextensible.A secondprinciple is
to providegeneraltoolswhich canbeusefulto otherenvironmentsor formalisms.For exampletheCLAP library
(detailedbelow) canbeusedto compute(a)synchronouscompositionsof any state-transitiondiagrams(automata,
PetriNets,symbolictransitionsystems).To achieve thesetwo principleswe reusesomeobject-orientedfeatures

declared(u)correct(u,p)

modify(u,p)

X

add(u,p)

Figure3: theSTSof thePasswordManager staticview

passwd2.eps
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getPwd ?p1:Pwd

getPwd ?p2:Pwd

from u:PIdUser
modify

from root:PIdRootUser
create ?u:PIdUser

from sender

from sender

Wa

BeM BeC

Gp1

[not(CValid(u))]
errorUser
to sender

[not(MValid(u))]
errorUser
to sender [CValid(u)]

getPwd ?p0:Pwd
[MValid(u)]

from sender

getPwd ?p1:Pwd
[correct(u,p0)]

from sender

cValmVal
Val

from sender
getPwd ?p2:Pwd

[not(p1=p2)] errorCorresp
to sender

[p1=p2] ic

[not(correct(u,p0))] errorPwd
to sender

[p1=p2] im

cGp2

mGp2

Figure4: theSTSof thePasswordManager dynamicview

INTEGRATION VIEW Password Manager

COMPOSITION ALONE

is
STATIC � : SPM
DYNAMIC � : DPM
axioms
d.MValid(s,u)== s.declared(s,u)
d.CValid(s,u)== not(s.declared(s,u))
d.correct(s,u,p)== s.correct(s,u,p)

with true,
{
(d.([true] im), s.(modify(d.u,d.p1))),
(d.([true] ic), s.(add(d.u,d.p1)))
}
initially true

Figure5: thePasswordManager integrationview

both in thedesignandin the implementationof our environment.We have chosenobject-orientedprogramming
becauseonecannotignorethe quality of suchcode,andalsobecausewe hadalreadya goodexperienceof this
programmingmodelin a formal context [1].

3.2 The PYTHON Language

Theimplementationis donein PYTHON [16]. The PYTHON languageis an interpretedobject-orientedlanguage,
henceit is really useful to produceboth quick scriptsandprototypesof complex environments.Oneimportant
featureis thatPYTHON is free,opensourceandportableacrossseveralplatforms(Unix, Linux, Windows . . . ). It
is closelyrelatedto Lisp, Perl,andC++, but it is muchmorelegible. It is dynamicallytype-checked,functional
andobject-oriented.It hasasimplemeta-objectprotocolandprovidesexceptions,powerful built-in datastructures
andmodulelibraries(parsergeneration,CORBA programming,andXML parsing).

passwd.eps
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<s.-/d.getPwd ?p1:Pwd

<s.-/d.getPwd ?p2:Pwd

from sender>

from sender>

Wa

BeM BeC

Gp1

[<s.true/d.CValid(u)>]

cVal

d.not(CValid(u))>]

mVal
Val

from sender>

<s.-/d.errorPwd to sender>

cGp2

mGp2

<s.-/d.getPwd ?p2:Pwd

from root:PIdRootUser>
<s.-/d.create ?u:PIdUser

from u:PIdUser>

[<s.true/d.not(correct(u,p0))>]

<s.-/d.modify

<s.-/d.getPwd ?p0:Pwd
from sender>

<s.-/getPwd ?p1:Pwd
from sender>

to sender>
<s.-/d.errorUser<s.-/d.errorUser

to sender>

[<s.true/d.not(p1=p2)>]
<s.-/d.errorCorresp to sender>

<s.modify(d.u,d.p1)/d.im>
[<s.true/d.(p1=p2)>]

<s.add(d.u,d.p1)/d.ic>
[<s.true/d.(p1=p2)>]

[<s.true/d.MValid(u)>]

[<s.true/d.correct(u,p0)]

[<s.true/
d.not(MValid(u))>]

[<s.true/

Figure6: theglobalSTScorrespondingto theintegrationview

3.3 Integration Process

Basedon this object-orientedframework, we have defineda generalprocessto integratenew languagesandnew
toolsin our environment[Fig. 8]. Fromtheabstractsyntaxdescriptionof a givenspecificationwe getanAbstract
SyntaxTree(AST) instanceusingtheparsingmechanism(see[Section5.1]). Fromthatan interpreterbuilds an
instanceof a classin the CLIS hierarchy. Sometransformationsmay thereforebe doneon this instanceto get
anotherinstanceof theCLIS Library. For exampleonemaywantto transformthedatapartof a staticview into a
CASL [21] or a LarchProver specification.This is doneby defininga methodfrom thesourceclassto thetarget
class.Finally thereis aprint methodin eachspecificationclasswhich is ableto print out therequiredspecification
format. Onceparsingandprinting for a languageareimplemented,themaintaskof thedesigneris to implement
methodsto convertoneCLIS classto anotherCLIS class.Thisprocesswasusedfor examplewith thegeneration
of Xfig documentationfor CLAP instances.It alsohasbeenusedto generateLOTOS specifications(see[Section
5.3]). Notealsothat this processcanbedonein anotherlanguage(C for example)andinterfacePYTHON with it
(usingSWIG -SimplifiedWrapperandInterfaceGenerator- [3]).

4 The CL I S Library

CLIS (ClassLibrary for Specification) is anextensiblehierarchymappingthespecificationclassification.It con-
tainsclassesfor the KORRIGAN model,but alsofor otherformalisms.We provide a generalhierarchyfor spec-
ifications,with subclassescorrespondingto datatypesor dynamicspecifications.We try to classifythedifferent
approaches,but this is a difficult taskandthis hierarchyis only for designsupport.As an exampleof datatype
specificationwehavetheLarchProvertool languageandasanexampleof dynamicspecificationwehavemembers
of the CLAP library (see[Section4.1]). Our KORRIGAN model is a subclassof mixed specificationlanguages,
LOTOS is anotherexampleof mixedspecificationlanguage.In thefuture,we expectto integratein this hierarchy
someotherspecificationlanguages(SDL [4], CASL [18] andCASL-LTL [26]).

passwdIntegrated.eps
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Method

specification & design

Korrigan
specifications

CLIS

proving

description
state / trans.

CLAP

documentation

analysis

xfig, sketch, dia

problem
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animating
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validation & verification
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Figure7: theKORRIGAN architecture
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Figure8: theintegrationprocess

4.1 The CL AP Hierar chy

Statetransitionsdiagramsareimportantin KORRIGAN, andmoregenerallyto representmodelsof the dynamic
systems,thusa specialpart of CLIS is devoted to them. CLAP (ClassLibrary for Automatain Python[20])
enablesoneto definedifferentkindsof state-transitiondiagramsby providing anextensiblehierarchyof classes.
For example,thereareclassesfor automatawith stateor transitionparameters(initial states,labels,emissions,
receipts,colours),andPetriNets. It is easyto adda new classcorrespondingto somenew kind of state-transition
diagramby subclassing.The state-transitiondiagramsarestoredin files following a genericinternalformat. A
parserfor this formatis provided,see[Section5.1]. Thediagramsmaybeautomaticallytransformedto displaying
formats(Xfig or DOT) following the[Fig. 8] schema.

The original part concernssymbolic transitionsystems,becausetheredo not exist packagesdevotedto this
kind of systems.We do not have a very efficient implementationfor STSs,but we think this is not theprominent
problemwith thatconceptfor themoment.STSsareabstract,hencethey have generallya small size. Therefore
classicalgraphalgorithmsaresufficiently efficient.

A part of the currentCLAP hierarchyis presentedin [Fig. 10]. Dif ferentkindsof symbolictransitionssys-
temsarerepresentedby theGATDiagram andtheSTSKorriganDiagram classes.TheGATDiagram class

process.eps
schemaKorrigan.eps
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Static Specification Dynamic Specification

MIXED

LOTOS

ADT

Act One

Specification

Formal Class

Basic LOTOS

View

LP

DataPart

CLAP

STSPart

Figure9: theCLIS hierarchy(part of)

describesgeneralSTSswithout any offer for emissionandreception,it maybeusedto describestaticviews. The
STSKorriganDiagram classis theoneusedin theKORRIGAN modelto definedynamicviews.

5 K ORRI GAN Envir onmentTools

We have implementedsometools in our currentenvironment. The focus is ratherput on generalityand rapid
prototyping,efficiency is not a main goal for the moment. Note that all thesemechanismsareimplementedby
classesandthey areeasyto extend. Othertools have beenexperimentedin differentcontext (Smalltalk,CLOS)
andwill beintegratedsoon.

5.1 Parsing

We chooseto reusea simpleandgeneralapproachbasedon SPARK [2]. It definesa packagewith four levels
devoted to scanning,parsing,semanticanalysisand codegeneration. Eachof theselevels providesa general
classandsomemethods. To definea propersystem(i.e. devoted to a given language),onemay subclassthe
generalclassesandredefinesomemethods.For exampleto produceascanningfor anew languagewesubclassthe
GenericScanning class.We alsoredefinethemethodswhich declarea regularexpressionandtheassociated
action. The main advantageof SPARK is to useobject-orientedprogrammingwhich providesextensibility and
reusabilityof components.[Fig. 12] presentsthepartof actualclassdiagramof theparsingpackagerelatedto the
view modelparsing.Therearethreeparallelhierarchiesin thispackage,onefor parsing,anotheronefor scanning,
anda lastonefor interpreters.Interpretersareusedto transformanAST instanceinto aninstanceof a CLIS class.
TheseCLIS classinstancesmaythenserveasinternalformats.

5.2 Automata RelatedOperations

Sinceour semanticsusesthe synchronousproductof diagramswe needto implementit. We may notethat the
productof two simpleSTSsis no longera simpleSTS,aswe saw with the STSof the integrationview of the
password manager[Fig. 6]. This is the reasonwhy the notion of structuredSTSsappearsin our hierarchies.
This alsorequiresto definestructuredidentifiers,statesor transitions.Togetherwith thehierarchy, we have some
basicfunctionalities.CLAP allows oneto definetemporalformulasin orderto computeinitial states,statesand
transitionsreachablefrom the initial states,andparameterizedsynchronousproducts.Themostinterestingis the
synchronousproductof diagrams.It allowsoneto build thesynchronousproductof any numberof statetransition

clis.eps
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StateTransitionDiagram

ParameterizedState

State
+identifier: Identifier

Transition

ParameterizedTransition

ParameterizedStateTransitionDiagram

InitialityState

+initial(): Boolean

LabeledTransition
+label: Identifier

InitialityStateLabeledTransitionDiagram

StructuredState
+components: List[InitialityState]

GATDiagram GATTransition

STSKorriganDiagramKorriganState KorriganTransition

source1

target
1

transitions

*

states

*

source1

target1

states

*

transitions

*

source1

target1

states

*

transitions

*

states

*

states

transitions *

transitions

SimpleState
+initiality: Boolean

SimpleGATTransition
+parameters: List[Term]
+label: SimpleIdentifier
+guard: Guard

StructuredGATTransition
+components: List[GATDiagram]

SimpleGATDiagram

states

*

transitions

*

StructuredGATDiagram

GATState

states

*

transitions *

Figure10: theCLAPhierarchy(part of)

diagrams,choosingthelist of synchronization,thesynchronizationmode(andtheresultingtype).For examplewe
cansimulateeitherLOTOS or CCSsynchronizationruleswith thesameoperation(but with differentparametersof
course).

5.3 L OTOS Generation

Wehavedefinedtranslationmechanismsto generateLOTOS or SDL specificationfrom aKORRIGAN specification
[24, 8]. Theprincipleis depictedin [Fig. 13] andfollowstheschemadescribedin [Fig. 8]. Thesemechanismsuse
patternsto generatethedynamicbehaviours. Thetranslationof thestaticpart is straightforward. We startfrom a
file containingaKORRIGAN view description.Theparsingmechanismproducesaninstanceof theview classwith
astaticpartandadynamicpart.Thestaticpartis transformedinto aninstanceof theACT ONE class.Thedynamic
part is transformedinto a BasicLOTOS instance.Both transformationsaredoneaccordingto thepatternsdefined

" # $ % & % ' % ( ) * + # '

, # - % ' . + / *

" # $ %

0 ' / * ) ' 1 % # 2 ) " . 0 3 " 4 ) / /

3 1 ) ' ' + ' 5

6 ) ( / + ' 5

3 % 7 ) ' * + 1 8 ' ) 4 9 / + /

8 : / * ( ) 1 * 3 9 ' * ) ; , ( % % < 8 3 , =
3 % 7 ) ' * + 1 > ( ( # ( /

3 9 ' * ) ; > ( ( # ( /

, # - % ' > ( ( # ( /

Figure11: SPARKparsingprinciples
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GenericParser

BaseParser

+parseFile(fileName:string)

IdentifierParser

TypedIdentifierParserTermParser

OfferParser SignatureParserGuardParser

GuardedTermParser GuardedOfferParser

FromToGuardedOfferParser

FormulaParser

AxiomParser

ConditionedAxiomParser

TAGParser

View_STSParser

View_SpecificationParser

View_OperationsParser

View_AbstractionParser

ViewParser

InternalStructuringViewParser

StaticViewParser DynamicViewParser

ExternalStructuringViewParser

IntegrationViewParser CompositionViewParser

IndexedIdentifierParser

View_CompositionParser

Figure12: theparsinghierarchy(part of)

in [8]. Thesetwo instancespermit to build a full LOTOS classinstance.This classhasa print methodwhich is
thenusedto write LOTOS code.Thiscodegenerationwasextendedto SDL [8] with thesupportof aspecification
method.

5.4 Object-Oriented CodeGeneration

Theobject-orientedcodegeneration,see[Fig. 14], is achievedwith thefollowing steps(see[8] for moredetails).
FromaKORRIGAN specification,aswith LOTOS, weconsidertwo maintransformations,onefor thestaticpartand
onefor thedynamicpart.Thedynamicpart,a symbolictransitionsystemwith communicationsandstructuration,
is implementedby controller structures. Thesestructuresare then translatedinto a concurrentobject-oriented
language(ActiveJAVA [19]). Whenthealgebraicpartis notexecutableit is refinedinto anexecutableone(through
interactionswith theuser).Algebraicspecificationsaretranslatedinto anintermediateobject-orientedcodebased
on FormalClasses[1], andimplementedinto pureJAVA. This intermediatelevel is a formal andobject-oriented
modelwhichallowsusto simplify andto abstracttheobject-orientedgenerationof thestaticpart.Finally theJAVA

classimplementingthe staticpart is encapsulatedin an Active JAVA implementingthe dynamicpart. This was
experimentedwithout usingthe [Fig. 8] principles. To be ableto follow them,we needto reify object-oriented
languagesby classesin theCLIS hierarchy.

Parsing.eps
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Figure13: theview-to-LOTOS translationprinciple

5.5 G-Derivation

Anothertool will beassociatedwith theCLAP Library: theG-derivationtool. Usuallyonewritesalgebraicaxioms
in a constructive way over the constructorsof the datatype. G-derivation adaptsthis idea with a constructor
termgenerationbasedon a STS[24, 7]. This is usefulwith views becausethe methodmayextractan algebraic
specificationcompatiblewith theSTS.Themainpointsof themethodare:

• thesignatureis automaticallyextractedfrom theSTS,

• a graphtraversalhelpsto choosetheconstructorsof thedatatype,

• analgorithm,basedon theSTSgraphtraversal,buildsagreatpartof theaxioms,

• thespecifierhasonly to give theright-handsideconclusionterms.

For themoment,this tool is implementedwithin theSmalltalkenvironment.This generationwill beextendedto
structuredSTSs.

5.6 Verification

It is possibleto generateinputsto verificationtoolsusingthe[Fig. 8] translationmechanism.For examplewecan
usetheCADP [11] environmentto verify LOTOS specificationsresultingfrom the[Section5.3] translation.An-
otherideais to translatetheKORRIGAN specificationinto aspecificformalismwherebothstaticanddynamicparts
areexpressedusingthethealgebraicframework (e.g. CASL-LTL [26]), andthenverify this resultingspecification
usingatheoremprover. Moreoverweplanto defineandimplementspecificverificationtools.Mixedspecifications
requirespecificsymbolicverificationmeans[25, 15]. Currentsymbolicmodel-checkersdoesnotseemwell-suited
to our KORRIGAN STSs.Thus,in thefuturewewill proposesomeproofmechanismsmoreadequateto ourSTSs.

6 Conclusion

Theproposedenvironmentsupportsour specificmodel,KORRIGAN, to specifymixedsystems.This environment
follows two principles:opennessandextensibility. Accordingto theseprinciples,it providestranslationtools to
interfacewith otherformalisms,e.g. LOTOS, LP, Xfig, . . .Wealsohaveagenerictool to describestate-transitiondi-
agrams,to build their (a)synchronouscomposition,andto computetheirgraphicalrepresentation.Object-oriented
sourcecodemaybegeneratedfrom KORRIGAN specifications.

The KORRIGAN environmentis basedon a classificationof specificationswith a generalparsingmechanism.
New formalismsmaybeintegrated,andtranslationmechanismsfor themmaybedefined.It wasnot too difficult

lotos.eps
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Figure14: theview-to-JAVA codegeneration

to prototypesuchanapplicationwith PYTHON. We have alreadya generalhierarchyfor LP, LOTOS, KORRIGAN

views andsymbolic transitionsystems.We have alsoa generalprocessto extendour environment. Tools have
beenimplemented:parsers,Xfig documentationand the synchronousproductof STSs. Other tools have been
experimentedin Smalltalkor in CLOS,they arebeingintegratedin thecurrentenvironment.

We do not have yet a graphicaluserinterface,we will begin its designsoon. It will integratea methodfor
mixed systemwe have developed[8] and the different tools we have experimented.Another issuedealswith
model-checkingandverifications. We have donesomesmall experimentations,but until now we have nothing
really usefulon complex systems.As a first proposal,we interfaceour environmentwith existing formalismsand
verificationtools.Thenwe will proposeproof mechanismsmoreadequateto ourmodel.
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Christine Choppy, PascalPoizat, Jean-ClaudeRoyer

Abstract

This paperpresentsanenvironmentto supporttheuseof specificationfor mixedsystems,i.e. systemswith both
dynamic(behaviour) andstatic(datatype)aspects.We provide anopenandextensibleenvironmentbasedon the
KORRIGAN specificationmodel. This modelusesa hierarchyof view conceptsto specifydatatypes,behaviours
andcompositionsin a uniform way. The key notion behinda view is the symbolic transitionsystem. A good
environmentsupportingsucha model needsto interfacewith existing languagesand tools like JAVA, LOTOS,
LP or PVS.The coreof our environmentis the CLIS library which is devotedto the representationof our view
conceptsandexistingspecificationlanguages.Thisenvironmentis implementedwith theobject-orientedlanguage
PYTHON. Actually, it providesanintegrationprocessfor new tools,aspecificationlibrary, aparserlibrary, LOTOS

generationandobject-orientedcodegenerationfor KORRIGAN specification.
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