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The KORRIGAN Environment

ChristineChopyy, PascalPoizat,Jean-Claud&oyer

Abstract

This paperpresentan ervironmentto supportthe useof specificationfor mixed systemsj.e. systemswith both
dynamic(behaviour) andstatic(datatype) aspectsWe provide anopenandextensibleervironmentbasedon the
KORRIGAN specificatiormodel. This modelusesa hierarchyof view conceptdo specifydatatypes,behaiours
and compositionsn a uniform way. The key notion behinda view is the symbolictransitionsystem. A good
ernvironmentsupportingsucha model needsto interfacewith existing languagesandtools like Java, LoTOS,
LP or PVS.The coreof our ervironmentis the CL 1S library which is devotedto the representatiof our view
conceptandexisting specificatiodanguagesThis ervironmentis implementedvith the object-orientedanguage
Py THON. Actually, it providesanintegrationprocesgor new tools,a specificatiorlibrary, a parsetibrary, LOTOS
generatiorandobject-orientedtodegeneratiorfor KORRIGAN specification.

CategoriesandSubjectDescriptorsD.2 [Software Engineering]: DesignToolsandTechnique
GeneralTerms:Environment,Specification;Tools

Additional Key Words and PhrasesFormal Specification,Software Environment, SpecificationLibrary, Mixed
SystemView, SymbolicTransitionSystem DynamicBehaviour, DataType.






1 Intr oduction

In this paper we presentan ervironmentto supportthe use of specificationfor mixed systems,i.e. systems
with both a dynamicaspect(behaiour, communicationgconcurreng) anda staticaspect(datatype). While the
importanceof mixed formal specificationss widely acceptedthereis still a needfor openand extensibletools
andervironments.“Open” meaningherethatit shouldbe possibleto link themwith otherexisting tools. Another
needis to integratethe formal specificatiorinto a softwareprocesge.g. anobject-orientedne). Thereforejn our
ervironment,we neededitingandformatingtools, verificationmeansaswell asprototypingandcodegeneration
tools. Moreover, object-orientationis often adwocatedfor programming,and we would like to extend this to
specification@ndspecificatiordevelopments.

To specifyreal-life sizeand complex systemspne needsto useseveral languagesiedicatedo the different
systemparts. In several methods(for instanceUML [10]), we have to describefunctionalaspectsdynamicbe-
haviours andstaticparts. The main problemis how to glue all of thesedescriptionsandto geta consistentand
globalsemanticsThe KORRIGAN modelis anattemptto overcomethis problem.Our modelof mixed systemss
basednthenotionof views[9]. This modelaimsatkeepingadwantageof thelanguagesledicatedo bothaspects
(algebraicspecificationdor datatypes,andstate-transitionsliagramsfor dynamicbehaiour) while providing a
unifying modelwith anoperationakemantics.

We wantto provide aspecificatiolanguagewith aglobalsemanticandalsowith guidelinesfor the specifiers.
Suchalanguaganustbe equippedwith varioustools: parsing,editing,andformating. We alsowantto integrate
our approachinto a software developmentprocessandto provide prototyping,codegeneratiorand verification
tools. Thisis of courseanambitiousandalong termtask.

In this paperwe startwith a presentatiorof the KORRIGAN specificationrmodelandits notion of view. The
secondSectionis devotedto thedescriptionof our ervironment:goals,principles,andarchitectureThethird Sec-
tion describeghe libraries: a setof componentdor the KORRIGAN specificationdut alsofor otherspecification
languagesSectionfour presentglifferenttoolswhich have developedandintegratedin our ervironment.

2 The KORRIGAN SpecificationModel

Our modelfocuseson the specificatiornof systemsawith both staticanddynamicaspectandthatfeaturea certain
level of compleity thatrequiresthe definition of structuringmechanismsWe usetwo waysto ensurestructuring
andmodularity: a simpleform of inheritanceandthe compositionof specificatiorcomponents.

Ourmodelis basednthenotionof view, aninterfaceto describecomponentsA view [Fig. 1] hasastaticpart
anda state-transitioror behaioural part. The key conceptbehindthis notionis the SymbolicTransition System
(STS) concept. STSs[14] are a generalform of finite state-transitiordiagramswhich provides an appropriate
level of abstractiorandavoids stateexplosionby the useof guardsandopen(i.e. notground)termsin statesand
transitions.STSsaremorepowerful andmorereadableéhanclassicstate-transitionliagrams Howeverthedifficult
counterpartemainsaboutverifications. The dynamicaspectof componentaredescribedn dynamicviews (cf.
[Fig. 1]). Thestaticaspectaredescribedisingstaticviews Theintegrationof all aspect®f a givencomponent
is doneusingintegration views Finally the (concurrenticompositionalspectof componentare describedby
compositionviews Both integrationandcompositionviews usea mixed “glue” (algebraidfirst-orderaxiomsand
temporalformulas)to expresstheinterfaceof compositionrasawhole. A greatpartof the semanticof the model
is devotedto explain how to computea globalview structurefor the differentcompositiong9].

We illustrate the differentviews using a simple passvard managerof the Unix system.As an exampleof a
staticview, see[Fig. 2], we have the datatype which memorizesnformation aboutthe users(its abstractghe
/ et c/ passwd file). Basicallyastaticview describes datatype, it is analgebraicspecificatiorwith a STSpoint
of view. The graphicaldescriptionof the STSappearsn [Fig. 3]. [Fig. 4] is anexampleof the STSpartof a
KORRIGAN dynamicview. It describeghe actiities andthe communication®f the passverd manager There
aresomesyntacticfeaturego denoteemissionsaandreceptionf (may be) complex typeddata. It hasstatesand
transitionsbut they do not necessarilyepresensimpleandfinite entities(ratherequivalenceclasses)Thisis due
to guardsandvariablesvhich mayappeaontransitionsandinsidestates For examplethetransitionfrom theBeC
stateto thec (2 statemeans:if somevalidity conditionon the receved useridentifieris satisfied thenwe may
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Figurel: theview modelclassdiagram

trigger this transitionandwe get a passverd from the last procesghe componenteceved a messagdrom (the
rootprocess).TheCVal i d guardis anabstracguard,it meanghatthe useris declared.This hasto be mapped
outof a particularstaticview. Thenwe mustlink this guardwith anoperationof this datatype: thisis doneby the
concepbf integrationview.

To describeviews we useKORRIGAN textual descriptions.The textual descriptionfor theintegrationview of
our passvard manageexampleis depictedin [Fig. 5]. Onecanseethetwo componentsthe staticview andthe
dynamicview. They aregluedwith four setsof formulas.Thefirst oneexpresseshecorrespondencef predicates
betweerthe two views (staticanddynamic). For examplethe Cval i d guardcorrespondso the negationof the
decl ar ed operationin the staticview. The secondandthethird setsareusedto synchronizeespectiely states
andtransitionsof thetwo STSs.Herewe synchronizehei c transitionof thedynamicpartwith theadd transition
of thestaticpart. Thelastsetdefinegheinitial stateof thecomponenasarestrictionof thefreecompositionof the
two subcomponentsgitial states An operationasemanticgxistsandwaspresentedh [9]. Thissemanticss based
ontheextractionof aglobal STSanda globaldatapartspecificatiorfrom a view. Fromthetextual descriptionof
[Fig. 5], we maybuilt theglobal STSview of [Fig. 6]. Thisglobal STS,wasobtainedby computingageneraform
of the synchronougroductof thetwo STScomponentslt representtheglobalactivity of thetwo componentsf
the passward managerits staticandits dynamicpart. Within this global STS,the transitionfrom thecVal state
to the WA statemeans:if the stateof the static part satisfiestrue andif the two passwerds(in the dynamicpart)
areequal,thenthe staticparttriggersits add transitionandthe dynamicparttriggersits i ¢ transition. The [Fig.
6] illustratesthatin our modelwe have comple statetransitiondiagramswith compoundransitionsandstates.
This compleity comesfrom the useof stateandtransitionformulasandalsofrom the productof STSs.This also
illustratesthe needof graphicalandtextual presentationsf the sameentity. This factis now widely acceptedfor
examplein the SDL [4] or UML [10] languagesCompositionis achievedin asimilarway, by gluing severalviews
with the sameglue thanin anintegrationview. By lack of spacewe do not describean exampleof a composition
view, see[23] for examples.

3 The KORRIGAN Environment

The currentervironmentarchitecturds 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 targetthe Larch Prover tool [12], LoTos [5]
or Xfig. CLIS is asetof classedo defineour conceptdike views and STSshut alsointerfaceclassesWe have
developedour propersimple packageor conditionalrewriting. In the future, if we needmoreefficient rewriting
we will interfacethe KORRIGAN ervironmentwith an externalrewriting system(ELAN [6] for example). We
have alsodefinedour properclassedo describevariouskind of algebraicterms(terms,equationspffers, guards,
andconditionalaxioms).The parsingpackagas a setof parserdo readdescriptionsrom files andto generatéhe
correspondinglassinstancesWe may producevariousformatsfor documentatiomndeditingtools. For example
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[ STATIC VIEW StaticPassvordManager (SPM) |

SPECIFICATION

imports Boolean,Userld,Passvord
ops
empty: — SPM
add: SPM,Userld,Passvord — SPM
modify : SPM,Userld,Passvord — SPM
declared SPM,Userld— Boolean
correct: SPM, Userld,Passvord — Boolean
axioms
modify(emptyu,p) == add(emptyu,p);
(u=u2)=- modify(add(spm,u2,p2),u,= add(spm,u,p);
not(u= u2) = modify(add(spm,u2,p2),u,p= add(modify(spm,u,p),u2,p2);
declared(empty) == false;
(u=u2)=- declared(add(spm,u2,p2) &5 true;
not(u= u2) = declared(add(spm,u2,p2) =¥ declared(spm,u);
correct(empty,p) == false;
(u=u2)= correct(add(spm,u2,p2),u,p¥ (p = p2);
not(u=u2)=- correct(add(spm,u2,p2),u,py correct(spm,u,p);

STS

—X

X — add?u: Userld?p: Passvord — X

X — modify ?u: Userld?p: Passvord — X

X — declared?u: Userld!b : Boolean— X

X — correct?u: Userld?p: Passvord!b : Boolean— X

Figure2: thePasswor dManager staticview

we have definedgeneratiorof Xfig asa partof the CLAP Library. We alsoexpectto targetsomeverificationtools
andsomeobject-orientedanguages.

3.1 DesignPrinciples

The designof our environmentfollows several principles. The first principle is to interfacewith someexisting
tools andernvironments for examplemodelcheckingtools (e.g. XTL in CADP [11]), theoremprovers(e.g. the
LarchProver[12], KIV [27], ELAN [6], PVS[22], HOL-CAsL [17]), andprogrammindanguagesge.g. JAVA [13],
C++[29]). Sincesuchtoolsarenumerousandevolve, our framewnork hasto be extensible.A secondprincipleis
to provide generakoolswhich canbe usefulto otherervironmentsor formalisms.For examplethe CLAP library
(detailedbelow) canbe usedto compute(a)synchronousomposition®f ary state-transitiomliagramgautomata,
PetriNets,symbolictransitionsystems).To achieve thesetwo principleswe reusesomeobject-orientedeatures

add(u,p) modify(u,p)

correct(u,p) declared(u)

Figure3: the STSof thePasswor dVanager staticview
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[p1=p2] im [p1=p2] ic
[not(p1=p2)] errorCorresp
to sender

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

create ?u:PldUser
from root:PIdRootUser

modify
from u:PldUser

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

[MValid(u)]
getPwd ?p0:Pwd
from sender

[CValid(u)]
getPwd ?p1:Pwd
from sender

[correct(u,p0)]
getPwd ?pl:Pwd
from sender

getPwd ?p2:Pwd
from sender

getPwd ?p2:Pwd
from sender

Figure4: the STSof thePasswor dManager dynamicview

INTEGRATION VIEW Password Manager
COMPOSITION ALONE

is with true

STATIC s: SPM { ’

DYNAMIC d: DPM . .

axioms (d.([true]im), s.(modify(d.u,d.p1))),

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)

(d.([true]ic), s.(add(d.u,d.p1)))
}

initially true

Figure5: thePasswor dManager integration view

bothin the designandin the implementatiorof our environment. We have chosernobject-orientegorogramming
becausene cannotignorethe quality of suchcode,andalsobecausave hadalreadya good experienceof this
programmingmnodelin aformal context [1].

3.2 The PYTHON Language

Theimplementatioris donein PYyTHON [16]. The PYTHON languagés aninterpretedobject-orientedanguage,
henceit is really usefulto produceboth quick scriptsand prototypesof complex ervironments. Oneimportant
featureis that Py THON is free, opensourceandportableacrossseveral platforms(Unix, Linux, Windows. . .). It

is closelyrelatedto Lisp, Perl,andC++, but it is muchmorelegible. It is dynamicallytype-checkd, functional
andobject-orientedlt hasa simplemeta-objecprotocolandprovidesexceptionspowerful built-in datastructures
andmodulelibraries(parsergenerationCORBA programmingandXML parsing).
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[<s.true/d.(p1=p2)>] [<s.true/d.(p1=p2)>]
<s.modify(d.u,d.p1)/d.im> <s.add(d.u,d.pl)/d.ic>

»{ Wa

A

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

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

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

<s.-/d.modify
from u:PldUser>

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

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

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

[<s.true/d.CValid(u)>]
<s.-/d.getPwd ?p1:Pwd
from sender>

[<s.true/d.correct(u,p0)]
<s.-/getPwd ?p1:Pwd

p ’ <s.-/d.getPwd ?p2:Pwd
rom sender>

from sender>

<s.-/d.getPwd ?p2:Pwd
from sender>

Figure6: theglobal STScorrespondingo theintegration view

3.3 Integration Process

Basedon this object-orientedramework, we have defineda generalprocesgo integratenew languagegndnew
toolsin our ervironment[Fig. 8]. Fromtheabstracsyntaxdescriptionof a givenspecificationwe getan Abstract
SyntaxTree (AST) instanceusingthe parsingmechanisn(see[Section5.1]). Fromthatan interpreterbuilds an
instanceof a classin the CLIS hierarchy Sometransformationgnay thereforebe doneon this instanceto get
anotheiinstanceof the CL 1S Library. For exampleonemaywantto transformthe datapartof a staticview into a
CasL [2]] or aLarch Prover specification.This is doneby defininga methodfrom the sourceclassto thetarget
class.Finally thereis a print methodin eachspecificatiorclasswhichis ableto print outtherequiredspecification
format. Onceparsingandprinting for a languageareimplementedthe maintaskof the designeiis to implement
methoddgo corvertoneCL 1S classto anotherCL | S class.This procesavasusedfor examplewith thegeneration
of Xfig documentatiorfior CLAP instanceslt alsohasbeenusedto generatd0T0S specificationgsee[Section
5.3]). Notealsothatthis processanbe donein anothedanguaggC for example)andinterfacePy THON with it
(usingSWIG -SimplifiedWrapperand InterfaceGeneator- [3]).

4 The CLISLibrary

CLIS (ClassLibrary for Specificatiohis anextensiblehierarchymappingthe specificatiorclassification It con-

tainsclassedor the KorRRIGAN model,but alsofor otherformalisms. We provide a generalhierarchyfor spec-
ifications,with subclassesorrespondindo datatypesor dynamicspecificationsWe try to classifythe different

approachedut this is a difficult taskandthis hierarchyis only for designsupport. As an exampleof datatype

specificatiorwe havetheLarchProvertool languageindasanexampleof dynamicspecificatiorwe have members
of the CLAP library (see[Section4.1]). Our KORRIGAN modelis a subclasf mixed specificationanguages,
LoTos is anotherexampleof mixed specificationanguageln the future, we expectto integratein this hierarchy
someotherspecificatiorlanguage¢SDL [4], CAsL [18] andCASL-LTL [26]).
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documentation CLIS validation & verification
( xfig, sketch, dia ( AP ) ( CADP (XTL) A
display and state / trans. » | Model
printing description checking
§ \ CADP
( animating
parsing rewriting /Larch Prover
theorem
— .
~ proving
s A J
problem - Korrigan » OO code
description specifications
Java, Python, C++

A A\ J A J

analysis specification & design implementation/prototyping

Figure7: the KORRIGAN architectuie

parsing
scanning
. . AST interpreting a CLIS Class
Specification - >  instance
to read Instance (AST traversal)
transformation
00 method
- . print
Specification (= a CLIS Class
to write instance

Figure8: theintegration process

4.1 The CLAP Hierarchy

Statetransitionsdiagramsareimportantin KORRIGAN, and more generallyto represenmodelsof the dynamic
systemsthus a specialpart of CLIS is devotedto them. CLAP (ClassLibrary for Automatain Python[20])
enablesoneto definedifferentkinds of state-transitiordiagramsby providing an extensiblehierarchyof classes.
For example,thereare classedor automatawith stateor transitionparameterginitial states,|abels,emissions,
receiptscolours),andPetriNets. It is easyto adda new classcorrespondingo somenew kind of state-transition
diagramby subclassing.The state-transitiordiagramsare storedin files following a genericinternalformat. A
parseffor this formatis provided,see[Section5.1]. Thediagramsnaybeautomaticallytransformedo displaying
formats(Xfig or DOT) following the[Fig. 8] schema.

The original part concernssymbolictransitionsystemsbecauseheredo not exist packageslevotedto this
kind of systemsWe do not have a very efficientimplementatiorfor STSs,but we think this is not the prominent
problemwith that conceptfor the moment.STSsareabstracthencethey have generallya smallsize. Therefore
classicalgraphalgorithmsaresuficiently efficient.

A partof the currentCLAP hierarchyis presentedn [Fig. 10]. Differentkinds of symbolictransitionssys-
temsarerepresentethy the GATDI agr amandthe STSKor ri ganDi agr amclasses.The GATDI agr amclass
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Figure9: the CL IS hierarchy (part of)

describegieneralSTSswithout any offer for emissionandreceptionjt maybe usedto describestaticviews. The
STSKor ri ganDi agr amclassis theoneusedin the KORRIGAN modelto definedynamicviews.

5 KORRIGAN Environment Tools

We have implementedsometools in our currentervironment. The focusis ratherput on generalityand rapid
prototyping,efficiency is not a main goal for the moment. Note that all thesemechanismare implementedby
classesaandthey areeasyto extend. Othertools have beenexperimentedn differentcontect (Smalltalk, CLOS)
andwill beintegratedsoon.

5.1 Parsing

We chooseto reusea simple and generalapproachbasedon SFARK [2]. It definesa packagewith four levels
devoted to scanning,parsing,semanticanalysisand code generation. Each of theselevels providesa general
classand somemethods. To definea propersystem(i.e. devotedto a given language)one may subclasghe
generaklasseandredefinesomemethods For exampleto producea scanningor anew languageve subclasshe
Generi cScanni ng class.We alsoredefinethe methodswvhich declarea regular expressionrandthe associated
action. The main advantageof SFARK is to useobject-orientedorogrammingwhich providesextensibility and
reusabilityof components[Fig. 12] presentshepartof actualclassdiagramof the parsingpackageelatedto the
view modelparsing.Therearethreeparallelhierarchiesn this packagepnefor parsing anothemonefor scanning,
andalastonefor interpretersinterpreterareusedto transforman AST instancento aninstanceof a CLIS class.
TheseCL 1S classinstancesnaythensene asinternalformats.

5.2 Automata Related Operations

Sinceour semanticausesthe synchronougproductof diagramswe needto implementit. We may notethatthe
productof two simple STSsis no longera simple STS,aswe sav with the STS of the integrationview of the
passverd manageifFig. 6]. This is the reasonwhy the notion of structuredSTSsappeardn our hierarchies.
This alsorequiresto definestructureddentifiers,statesor transitions.Togethemwith the hierarchy we have some
basicfunctionalities. CL AP allows oneto definetemporalformulasin orderto computeinitial statesstatesand
transitionsreachabldrom theinitial statesandparameterizedynchronougproducts.The mostinterestingis the
synchronougroductof diagramslt allows oneto build the synchronougroductof any numberof statetransition
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State Souroe Transition
[Fdentifier: Tdentifier target ;
A

states

StateTransitionDiagram fe—ansitiohs
Parameter E e ParameterizedTransition
L target
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Lates ParameterizedStateTransitionDiagram je-=-=--
,

E

n source LabeledTransition
[FTabel - Tdentifier
n

Initiality State
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Lstates g linitialityStateLabeledTransitionDiagram je--20sLhi ons
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[Finitiality: Boolean | [Fcompe s List[Initialitystate] |
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FRpmee Turom | | [ Ts TG s
+guard:_Guard
statds states
SimpleGATDiagram StructuredGATDiagram Je—————ransitions |
] KomioanT
Korr he states STSKorriganDiagram |-Lransitions KorriganTransition

Figure10: the CLAP hierarchy (part of)

diagramschoosinghelist of synchronizationthe synchronizatioomode(andtheresultingtype). For examplewe
cansimulateeitherL oTos or CCSsynchronizatiomuleswith the sameoperation(but with differentparametersf

course).

5.3 LoTos Generation

We have definedtranslatiormechanismso generate. otos or SDL specificatiorfrom a KORRIGAN specification
[24, 8]. Theprincipleis depictedn [Fig. 13] andfollowstheschemalescribedn [Fig. 8]. Thesemechanismsise
patterngo generatehe dynamicbehaiours. Thetranslationof the staticpartis straightforvard. We startfrom a
file containinga KORRIGAN view description.The parsingmechanisnproducesaninstanceof theview classwith

astaticpartandadynamicpart. Thestaticpartis transformednto aninstanceof the ACT ONE class.Thedynamic
partis transformednto a BasicL 0TOS instance Both transformationsaredoneaccordingto the patternsdefined

Token Errors

A DN

Syntax Errors

A DN
>0 Abstract Syntax Tree (AST)
Semantic Errors /

A NN
A ~{ Semantic Analysis ‘ » Instance of a CLIS Class

Code Generation |— Code

Figurell: SFARKparsingprinciples



parsing.eps
newclapRed2.eps

5.4 Object-OrientedCodeGeneration 13
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View_AbstractionParser TAGParser
View_OperationsParser
View_STSParser
View_SpecificationParser View_CompositionParser
JAN

ViewParser

InternalStructuringViewParser ExternalStructuringViewParser
JAN

I
StaticViewParser | [ DynamicviewParser | [IntegrationViewParser | CompositionViewParser

Figure12: the parsinghierarchy (part of)

1

in [8]. Thesetwo instancegpermitto build a full LoTos classinstance.This classhasa print methodwhich is
thenusedto write L oTOS code.This codegeneratiorwasextendedo SDL [8] with the supportof a specification
method.

5.4 Object-Oriented Code Generation

Theobject-orientedcodegenerationsee[Fig. 14], is achievedwith thefollowing steps(see[8] for moredetails).
FromaKORRIGAN specificationaswith L 0T0S, we considetwo maintransformationspnefor thestaticpartand
onefor thedynamicpart. The dynamicpart,a symbolictransitionsystemwith communicationgndstructuration,
is implementedby controller structures. Thesestructuresare then translatedinto a concurrentobject-oriented
languagdActive Java [19]). Whenthealgebraigartis notexecutablet is refinedinto anexecutableone(through
interactionswith the user).Algebraicspecificationgretranslatednto anintermediatenbject-orienteccodebased
on Formal Classed1], andimplementednto pure JAvA. This intermediatdevel is a formal and object-oriented
modelwhich allows usto simplify andto abstractheobject-orientedjeneratiorof the staticpart. Finally the Java
classimplementingthe static partis encapsulateth an Active JavA implementingthe dynamicpart. This was
experimentedwithout usingthe [Fig. 8] principles. To be ableto follow them,we needto reify object-oriented
language®y classesn the CLIS hierarchy
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scanner | parser | interpreter

file

Static Part Dynamic Part
Instance Instance
ACT One Basic LOTOS
Instance Instance
Full LOTOS

LOTOS [

print Instance

Figure13: theview-to-L OTOS translationprinciple

5.5 G-Derivation

Anothertool will beassociateavith the CLAP Library: the G-dervationtool. Usuallyonewritesalgebraicaxioms
in a constructve way over the constructorsof the datatype. G-deriation adaptsthis ideawith a constructor
termgeneratiorbasedon a STS[24, 7]. Thisis usefulwith views becausehe methodmay extractan algebraic
specificatiorcompatiblewith the STS.The main pointsof the methodare:

« thesignaturds automaticallyextractedfrom the STS,

» agraphtraversalhelpsto choosehe constructorof the datatype,
 analgorithm,basednthe STSgraphtraversal,builds a greatpartof theaxioms,
« thespecifierhasonly to give theright-handsideconclusionterms.

For the momentthis tool is implementedwithin the Smalltalkenvironment. This generatiorwill be extendedto
structuredSTSs.

5.6 Verification

It is possibleto generatenputsto verificationtoolsusingthe[Fig. 8] translationmechanismFor examplewe can
usethe CADP [11] ervironmentto verify LoTos specificationgesultingfrom the[Section5.3] translation.An-

otherideais to translatehe KORRIGAN specificatiorinto a specificformalismwherebothstaticanddynamicparts
areexpressedisingthethe algebraidramework (e.g. CAsL-LTL [26]), andthenverify this resultingspecification
usingatheorenprover. Moreoverwe planto defineandimplementspecificverificationtools. Mix edspecifications
requirespecificsymbolicverificationmeand 25, 15]. Currentsymbolicmodel-checkrsdoesnotseemwell-suited
to our KORRIGAN STSs.Thus,in thefuturewe will proposesomeproof mechanismsnoreadequatdo our STSs.

6 Conclusion

The proposecervironmentsupportsour specificmodel, KORRIGAN, to specifymixed systemsThis ernvironment
follows two principles: opennessndextensibility. Accordingto theseprinciples,it providestranslationtoolsto
interfacewith otherformalismsge.g. LoTOS, LP, Xfig, ... We alsohaveagenericdool to describestate-transitiomli-
agramsto build their (a)synchronousomposition andto computetheir graphicalrepresentationObject-oriented
sourcecodemay be generatedrom KORRIGAN specifications.

The KORRIGAN ervironmentis basedon a classificationof specificationgvith a generalparsingmechanism.
New formalismsmay be integrated,andtranslationmechanisméor themmay be defined.It wasnot too difficult
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Figurel4: theview-to-JAvA codegeneition

to prototypesuchan applicationwith Py THON. We have alreadya generahierarchyfor LP, LOTOS, KORRIGAN
views and symbolictransitionsystems.We have alsoa generalprocesgo extend our ervironment. Tools have
beenimplemented:parsers Xfig documentatiorandthe synchronougproductof STSs. Othertools have been
experimentedn Smalltalkor in CLOS,they arebeingintegratedin the currentervironment.

We do not have yet a graphicaluserinterface,we will begin its designsoon. It will integratea methodfor
mixed systemwe have developed[8] andthe differenttools we have experimented. Anotherissuedealswith
model-checkingand verifications. We have donesomesmall experimentationsbut until now we have nothing
really usefulon complex systemsAs afirst proposalwe interfaceour ernvironmentwith existing formalismsand
verificationtools. Thenwe will proposeproof mechanismsnoreadequateo our model.
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The KORRIGAN Environment

Christine Choppy, PascalPoizat, Jean-ClaudeRoyer

Abstract

This paperpresentsan ervironmentto supportthe useof specificatiorfor mixed systemsj.e. systemswith both
dynamic(behaviour) andstatic(datatype) aspectsWe provide an openandextensibleervironmentbasedn the
KORRIGAN specificatiormodel. This modelusesa hierarchyof view conceptdo specifydatatypes,behaiours
and compositionsn a uniform way. The key notion behinda view is the symbolic transitionsystem. A good
ervironmentsupportingsuch a model needsto interfacewith existing languagesndtools like Java, LoTOS,
LP or PVS.The coreof our ervironmentis the CL1S library which is devotedto the representatiof our view
conceptandexisting specificatiodanguagesThis environmentis implementedvith the object-orientedanguage
Py THON. Actually, it providesanintegrationprocesgor new tools,a specificatioribrary, a parsetibrary, LOTOS
generatiorandobject-orientedcodegeneratiorfor KORRIGAN specification.

CatagoriesandSubjectDescriptorsD.2 [ Software Engineering]: DesignToolsandTechnique
GeneralTerms:Environment,Specification;Tools

Additional Key Words and PhrasesFormal Specification,Software Environment, SpecificationLibrary, Mixed
SystemView, SymbolicTransitionSystem DynamicBehaviour, DataType.
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