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This paper presentsan approach to the construction of a task model
of a method, named TOOD (Task Object Oriented Design), used for
the development of an interactive system. This approach is basedon a
formal notation, which givesquantitative resultswhich may be checked by
designersand which provide the possibility of performing mathematicd
verifications on the models. The modelling formalism is basedon the joint
useof the objectapproach and high level Petri nets. The conceptsborr owed
from the object approad make it possibleto describethe static aspectsof
tasksand the Petri netsenablethe description of dynamicsand behaviour.
We alsodescribea software aid tool for the manipulation of thesemodels,
which allows the editing and the simulation of a task model. In order to



facilitate the comprehensionof the method, an extremely simple example
of the air traffic control will be given.

Keywords: task analysis,HCI specification,compleity evaluation, formd
method objed apprach,Petrinets.

1 Intr oduction

Several researchprojectshave beendedicded to the modelling of usertasksin
thefield of interactve systemdesign(see,for examge, the work concetrating on
the following method: MAD (Scapin& Pierret-Gébreich, 1990), DIANE (Barthet,
1983), GOMS (Cardet al., 1983). However, their actualuseis far from beinga
widesprad pradice. Oneof the possiblereasondgor thisis thatthey donotusetruly
formal methals,whichmakeit possibleo provide thetaskmodelswith conciseness,
coheenceandnonrambiguity (Palanqe, 1997). Whatis more,theseprojectssufer
notonly from theirlackof integrationinto aglobd designprocesscovering theentire
lifecycle of theHumanr-Compter Interface(HCI) but alsofrom thelackof modelling
suppot software. In orderto overcometheseprodems, current researclprojects
areorientedtowardsa methodlogical framevork which coversall stagesfrom the
first activity analysisstageup to the stageof the detailedspecificationof the HCI:
Themethod MAD* (Gamb@-Rodrigiez,1998, DIANE+ (Tarby& Barthet,19%),
GLADIS++ (Ricard & Buisine, 1996, ADEPT(Jchnsonet al., 19%) and TRIDENT
(Vancerdorekt, 1997 goin thisdirection. Thesedesignmethoddogiesarebasedn
severd modds (taskmodel,usermodé, interfacemodel)andareaidedby toolsfor
theimplemenationof thesemodels.

Ourresearchwork fallsinto this cateyory, but we emphasiseheformal aspects
of modelrepresetationandtheir transfornationthroughaut the stageof the design
process. The TOOD methodis basedon the representationthatthe userhasof the
task, apartfrom the consideations of compuer processing. Like the UML/PNO
metha (Delatour & Paludetto,1998), HOOD/PNO (Palucketto & Benzina,1997)
andICO (Palanaie et al., 1997) the TOOD methodusesthe objectapprachand
the objed Petri netsto describe,on the one hand,the functional aspectsand the
dynamicsof the usertasks,andon the otherhandthe behaioural aspect®f theHCI
andof the userin orde to specifyhow the tasksareperfamed. Its formalismaims
at coveling the entiredevelopmer cycle from the analysisof whatexists, up to the
detaileddesignandimplementation.

The descriptionof TOOD methodis illustratedby an examge corcerningthe
air traffic contiol. Explanationson suppoting softwarefor TOOD arealsoprovided
Thereadewill find amore detaileddescriptiorof themethal in (Mahfoudhi, 1997).

2 TOOD and the Cycle of Developmentof the HCI

TheTOOD designprocesscanbedivided into four majorstages(Figure 1):

e Theanalysisof theexistingsystemandoftheneeds basednits usersactivity
andit forms the entrypointandthe basisfor ary new designs.
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Figure 1: TOOD andthedevelopmer cycle for theinterface.

¢ TheStructurl TaskModel(STM is conceredwith thedescriptio of theuser
tasksof the systemto be desigred. It malkesit possibleto describethe user
taskin acoherehandcompeteway. Two modelsarecreatedht this level: the
StaticStructuralTaskModel (SSTM) andthe DynamicStructurd TaskModel
(DSTM), in orderto beableto useit for the HCI specification

e TheOpemtional Model (OM) makesit possibleto specifytheHCI objectsin a
Local Interface Model (LIM), aswell asthe userprocduresn a UserModel
(UM) of the systemto be desigred. It usesthe needsandthe chaacteristics
of the structur& taskmodelin orderto resultin an AbstractinterfaceModel
(AIM) whichis commtiblewith the users objectves andprocalures.

e Therealisationof the HCI is concenedwith the computerimplementationof
the specificationgesultingfrom the previous stage,suppoted by the multi-
agen software architectue definedin the Interface Implemeration Model
(Im).

TheTOOD methodis suppatedby aneditordevelgpedin VisualC++. It makes
modé captureand syntacticcheclkng easier Moreover, it suppots the testand
simulationactivities of the dynamic taskmocel. Examplesf screerpage aregiven
laterby illustratingthemwith modelswhichcomefrom adescripion of tasksrelated
to air traffic contiol.

3 Analysisof the Existing System

To know whatthe opeaatoris presumedo do usingthe new systemwe mustknow
what is achieved in real work situations(the activity analysis) using an existing
versionof the systemor a similar system.
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In TOOD, this first stagestartswith the prodiction of two mocels: the user
mockl andthe systemmodel.

3.1 UserModel (UM)

It is basedon the analysisof the activity in realwork situations. The User Model
(UM) modelsthe operdor's obsevable behaiour (actiors on tools, reading of
information,etc.)andhis reasomg (menta actities) pernitting the production of
theobserablebehaiour.

Obsenation technques togetter with other meansof data collection, in
particdar interviewing, malkes it possibleto get some objectve ‘data’ on the
opeators’activity, which arenecessarjor the constrution of theusermocel.

Theusemodelis describedy animprecisePetriNetin which placesepresent
statesof the systemandtransitionsstandfor the necessargpctionsfor the exeaution
of atask. Theimprecisemarking of the net (Figure2), represeted by the presexe
of the probaility index, modelsthe imprecision of usersin their differert choices
andactions.



3.2 The SystemModel (SM)

The SystemModel (SM), represeted by an ObjectPetriNet (OPN) (SibertinBlanc,
1985, describeghe treatmentsof the interactive systemasit is describedoy its
inventor. In the OPN, the systemis modelledby a token provided by a set of
attributes. Theseattributesdescribehefeatuesandpropertiesof the system.

The set of operatims and functiors of the interactve systemis repesented
by transitiors of its OPN. Theseopeationspermitthe evolution from one stateto
anotler.

3.3 Analysisof the complexiy: US/SMintegration

This is abou a model of the comgexity evaludion of the interactive system. It
consistsof the integration of the usermodelandthe systemmodelthrowgh several
iterations.(Figure2).

After evely iteration somemodificatins in the systemmockl are proposed
(additian, suppressioror modfication of placesand transitions). This process
continwesuntil theresultingsystenmmodelis judgedsatisactoryandcompmtiblewith
theusermodel.

Thefinal objective of this stageis to markall positive andnegative aspectof
theexisting system.

4 Structural Task Model (STM)

After the stageof the existing systemanalysisandits users actity, the structual
taskmodel(STM) makesit possibleto establisha coherat andcompletedescription
of tasksto be achieved on the future system while avoiding the incorveniencs of
theexisting systemandaddng thenew requirel functionsandfeatures For that, two
typesof mocel areelaborated:a staticmocel (SSTM) anda dynamicmodel (SDTM).

As in MAD* (GamboaRodriglez, 198) andDiane+(Tarby & Barthet,199%),
the STM is conceved asa meansto take into accoun the userandhis taskin the
developmeri cycle. Theobjectiveis to provide amethoalogicaltool to developmert
teamsenalting themto abstracthe informationabou the usertask necessaryor
the formal concepion of the HCI andto permitits integration into the compter
developmert cycle. It is aworking languag facilitatingthe dialogue andexchanges
of informationbetweerparticipans of adevelopmert team.

Theconstretion of the structuralmockl is comppsedof four iterative stages:

¢ Hierardical decanpositionof tasks.
¢ |dertification of objectsandtheircompments.
¢ Definition of thedynanics of the elementaryasks.

¢ Integrationof thetaskcompetition.

4.1 StaticStructural TaskModel (SSTM)

The structuralmodé enatbes the breakawn of the users stipulatedwork with the
interactive systeminto significantelementsgalledtasks.Eachtaskis corsideredas
beingan autcmomos entity correspondig to a goal or to a subgoal, which canbe
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Figure 3: Genericstructureof the class-task.

situatedat variouws hierachicallevels. This goalremainsuncrangedin the various
work situations. In orderto perfect this definition TOOD formalisesthe concep
of tasksusingan objectrepresention model,in which the taskcanbe seenasan
Object aninstanceof the Task Class This representi@on, conseqgantly, attempts
to modelthetaskclassby a geneic structureof coherehandrobust data,makingit
possibleto describeandorganisetheinformationnecessarjor theidentification and
performane of eachtask.

Two types of graphical andtextual doaument,asshavn in Figure3, defineeach
taskclass.

Thetaskclassis studiedasanentity usingfour compornts thelnputinterface
theOutpu Interface theResourceandtheBody. We alsoassociatacertainnurmber
of identifiers to thesedescribes, which makesit possibleto distinguishthe Task
Classamongttheothes: Name God, Index, TypeandHierarchy. Thisparallelwith
software engineeing guarateesa stronglink betweena usercented specification
basedon ergononic modds and the software designbasedon the object mockl.
Therearedefinedasfollows:

Name: actionverb followedby acomgement(ohjecttreatecby thetask),reflecting
the treatmentto be perfomed by the task. It is prefeable for the nameto
includevocalulary usedby theuserdn orderto respecthetermindogy during
thedevelopmen of theinterface.

God: explanationin naturd languag of the goal which the useror application
wishesto reachvia thetask.

Index: formal identifier of the taskformed usingthe numter of the mastertask,to
whichthe sequentiahunbercorresjpnding to the saidtaskis added.

Type: natue of the task; this desigmatesits catgyory: human, automatic or
interactve.



Typeoftask | Human System
Resoure | Resoure

Manud 1.1 0

Automaic 0 1.N
Interactive 1.1 1..N
Coopeative | 2..N 0..N

Table 1: Typeof task.

Hierar chy: number of task classescommsingit; it is repesenteddy a seriesof
smallsquares.

Body: centralunit of the taskclass. For intermaliateor hierachicaltasks,it gives
the task procedurediagram thatis to saythe logical andtemporalrelations
of the sub-tasks. Theserelatiors reflect, in a certainway, the users work
organisation On the other hand, for termiral tasks, it definesthe action
procedurs for the HCl/usercouple. The specificationfor theseprocedires
is producedin thetaskoperatimal model.

Resources: human users and/a interactve system entities involved in the
performarce of the task. Theefore,four typesof taskare defined: Manual,
Automatic, Interactive or Coopeative (Tablel).

A manuataskis accomplishd by oneandonly oneuser An automatidaskcan
bedore by oneor sereralsystenresourcesAn interadive taskis accomfishedby a
usersinteradion with a setof systenresoures.Finally, a cogerative taskrequies
the actity of two or several usersthatinteractbetweerthem(humancooperation)
or onacollectionof systenmresouces(interactive cogoeratior).

Theinputinterfacespecifiegheinitial stateof thetask.It defineghenecessary
datato the task execuion. Thesedataare consideredas the initial conditiors to
be satisfiedat the beginning of the task. It is compmsedof three categories of
information(Table2).

The output interface specifieshe final stateof thetask. It is compsedof two
typesof data(Table?2).

The resources,and the information of the input and output interfaces are
modéded by objects,called‘describe objeds’, instance®f describerclassesThese
objects,from a compuing poirt of view, represenhthe commnentsof a taskclass.
Whereadrom a userpoint of view, they constitutethe mentalimageof the entities
manipdatedin atask. They will, thus,have afinal imagein theinteractive system.

The first stageof the TOOD methalology is the identification of the tasks
of the future system. By a hierarclical decomjpsition, it organisesthe identified
tasks-objectsn a hierarclical treeform. It startsfrom the global task-olject (the
hierardicaltreesroot) passinghrough theleastabstractask-oljects(the brarches)
andfinisheswith the terminaltask-objectgthe leaves). If we considerair traffic
contrd, ‘to configue the flight entry canbe regaded as a task-olject. In order



Descripton

Input Triggers Eventswhich bring aboutthe performane of thetask.
Interface They areclassednto two categories:

e Formalor explicit trigger events,which
correspondto external triggers. They appeain an
obsenable way in thework ervironment
(informationon screenputtonpress,
communiation, ...). Thetaskstriggeredby this
type of event areconsideedasbeing compulsoy;
thatis, their perfamanceis vital.

o Informal or implicit trigger events,which
correspondto triggers,brougtt aboutfollowing a
userdecisbn, from informaton charaterisingits
work situaion. Unlike theformal everts, they are
notvisible to anoutsideobsenrer, but maybe
expressedverbaly

Contectual condiions | Information which mustbe checledduringthe
performane of thetask. Thesecondiionsaffect theway
in which the taskis performel.

Input data Information necessgy duringthe performanceof thetask.
Output Readions Resuls produce by the performanceof thetask. Their
Interface content indicatesthe foll owing type of modification:

e Physicéand,in this casejt indicatesthe
modificaion of the ervironment(appication call,
chargeof state ... ).

e Mental, indicating the modificaion or anew
representaion of the situafon by theuser
The Reacionsthusdetermire whethe theaimsare
attainedor notand,in sucha casethetaskwill be
repeded after a possibledevelopmentof the situaion.
Outputdata Datatransformedbr creaed by the performanceof the
task.

Table 2: Input andOutputinterfacecomporents.

to reduceits abstractionthis task-objecttanbe decanposednto threechild task-
objects:' Ty11:to take knowledgeof anew flight’ (terminal task-objet), ‘ T112:to take
a decisionabou flight’ and‘T113:to verify the positionon radarscreen’(termiral

task-olject). It is to be noticedthat the eventswhich activate the sametask-olpect
are sharedout amory the child task-dojects. As shovn by the Figure 2, the task-
object‘T11:to configue the flight entry’ canbe activatedby two everts ‘E11-1:

Arriva of anew flight' and'E11-2: Propositionof anentrylevel (EFL)". Yetthose
everts activatetwo differentchildrentask-djects,whichmeanghatbotheverts ask
for two different processingsf the task-olject ‘T11: to configue theflight entry’.

Thusthe evert E11-1 activatesthe task-object T111: to take knowledgeof a new
flight' to readinformationabou the new flight while the evert E11-2supp@esthat
theflight information hasbeenreadandit activatesthe task-olject ‘T112: to take a
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Figure4: A graphicspecificatiorof thetask-objectT11: to configuretheflight entry’.

decisionaboutflight'.

Onceall future systemtasksareidentified,the secondstageof TOOD conceris
the specificatiorwhich definesall the execution conditiins andthe effectsof each
task-olject. It consistsin listing andidentifying all the descriptes or attributes.
The resultingdocunentof this specificationincludestwo kinds of descriptims: a
graphc descripion for a clean, legible and exploitable representation(Figure 4)
anda textual one for a compete descriptionof the descriptos of eachtask-objet
(Figureb).

4.2 DynamicStructural TaskModel (DSTM)

The Dynamic Structual Task Modd (DSTM) aims at integrating the tempoal
dimensim (sequening, synchpnisation, concureng/, and interrugion) by
comgeting the static model. The dynamic behaviour of tasksis definedby a
contrd structure called TCS (Task Control Structure) basedon an objectPetrinet
(RPO. It is merelythetransfornation of the staticstructure.This TCSdescribeshe
inputinterfaces describerobjects,the taskactiity, the releaseof describembjects
from theoutpu interfaceaswell astheresourceoccupaion.

EachTCS hasaninput transitiontl andan outpu transitiont2 madeup of a
selectiorpartandanactionpart. Thefunctionsassociateavith eachtransitionallow
the selectionof objectsand definetheir distribution in relationto the taskactity
(Figure®).

Theselectionpartof transitiont1 is madeup of threefunctiors: 9, 3, x:

Priority function & males it possibleto selectthe highest priority trigger for
the task. This function is the basisof the interruyption system. It allows
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the initiation of a task perfamance,even if anothe lower priority taskis
being carriedout. However, the performarce of the taskin relationto this
triggerremainssubjectto the verificationof the comgetenessandcoheence
functiors.

Completenesgunction (3 checksthe presencef all the descriler objeds relating
to an obsened event, that is to saythe input data, the cortrol dataandthe
resourcesisedto activatethetaskclassin relationto a giventriggerevent.

Coherencefunction X assessethe admissibility of thesedescribes in relationto
the condtions ervisagedfor the task. This functionis a setof verification



Constructor Symbol Transition Order Sharing | Description
of of
priority | resource

Junctionand Cst No n tasksareperformedatthe same
distribution time by mdifferentresources.
(simultaneity) Thesetasksmay betriggeredby
the sametriggeror elseby
differenttriggers.

Transfer(Or) Yes Yes n tasksareperformedin orderof
f/@\:;m AUEi' trigger priority. Thetasksshare
- dataandresourcesThesetasks
M canbeinterrupted.
Transferwith Yes - n tasksareperformedin orderof

condition ‘)Q/GZ:‘“ > trigger priority whichwill satisfy
K certainconditions.Thetasks
sharedataandresourcesThese
taskscanbeinterrupted.
Transfer Yes - Onesingletaskis triggered.The
alternatve Au§< triggersaresimilar, but only one
is takenaccordingto the context.

»
&

InputTransitiorl\

- - n sub-tasksnustbefinishedso
Au§< thatthe managemertaskmay be
finished. Themanagemertask

Synchronisation

releaseeitherR; reactionsor

A
/(@x‘ N
A

A

OutputTransitior

- - Themanagemertaskis finished
Au§< whenatleastoneof these
sub-taskss finished.

Alternative - - Themanagemertaskis finished
Hu§< whenonly oneof its ‘daughter’

tasksis finished.

Table 3: Constructor®f theinput transitionand Constructorof the outputtransition.

ruleswhichusesimplelogical or mathenaticaltypeoperates andwhich obey
aunique syntaxmakingtheir formuation possible.

Theselectionpartof transitiont2 hasa completenesgunction p which checls
the presencef outputdataandresourcs associatedvith the reactionsreleasedy
thebodyof thetask.

Thehierarclical tasksareconsideedto becontrol tasksfor thetasksof which
they arecompaed.Conseqeantly, theactionpartsof theinputandoutput transitions
of their TCS possesgespectidly an emissionfunction ¢ and a synchronisation
function 0. Function ¢ definesthe emission rules (construtors of the input
transition) for transition tl, for the activation of the sub-tasks,as well as the
distribution of datausedby thesesub-tasksFunctiono definesthesynchronisation
rules (constrictorsof theoutput transitior) for thesub-tasksTheserulesaredefined
in Table3.

5 Operational Model (OM)

This stagehasasan objectie the automatigpassagef the usertasksdescriptionto
the specificatiorof the HCI. It competesthe externd mockl describingthe body of
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termina task-oljectsin orderto answerthe questionhow to executethe task? (in
termsof objects actions statesandcontrd structure)

At this level we integrate resoucesof evely termiral task-objet in its body.
Theseresourcedecong, in this way, compment-djects,belorging to the classes
Interface, Machine, Application and HumanOperato. The mockling of the class
applicatian is notaddresseth this pape.

The specificationof the HCI passeshroudh two stages.Thefirst corresjpnds
to the specificationof compment-djectsof every termiral task,andby a process
of aggegatin of thesecommnent-djects. The secondstagemakesit possibleto
specifytheHCI objects.

5.1 Specificationof Components-object

All thecompmpnentebjectscogeratan a preciselydefinedmanrerin order to fulfill
the aim of the termiral task-olject in resposse to a given functional context. A
compnenteobjectshallbedefinedromits clasg(Interfaceor Operato) andprovided
with asetof statesandasetof operatios(or actions)wvhichallow thechangef these
states For exampe, from the P3 state(strip selectedpf thecommpnen-object'new
stripstable’the opeatorhasthepossibilityto carryouttwo actions:t3 (openaroad-
zoon) or t5 (tempaisethe new strip), asshovn in Figure7. Onthe otherhand the
setof statesandopeationsof anOperato compment-djectrepresentsthedifferert
possibleprocedurs for the exeaution of the termiral task. Indeed,the procedire
repesentghedifferentactiity phase®f ahumanopeator: situationappehension
goalsidentification preparationof an action plan, application of this action plan,
contol of thesituation,correction (Norman& Draper,1986)



Graplically, the conponert-objectis presentedn anidenticalstructureto the
oneof atask-oljectin the structuralmodel. However its internalcontrd structure
called ObjectControl Structue ‘ObCS is moceled by an ObjectPetri Net ‘OPN.
The OPNs are charactesed by the fact that the tokers which constitutethe place
markirgs areneitheratomicnor similar entities,but they canbedistinguishedrom
eachotherandtake values,makirg it possibleto describethe charateristicsof the
system.

In additionto its formd aspectthe ObCSenjoys asimpleandeasilyundestood
graphcal repesentationmaking is possibleto represen with the placesof the OPN,
all the possiblestatesof the compment-dject,andwith thetransitionsto represen
all the opeations and actiors that can be taken from thesestates. The graplic
represetationusedor theObCSis inspiredby thecooperative andinteractve objects
formalismpropsedby (Palanaquie,1992.

Thecommuicationbetweerthecompment-djectsis carriedoutthrowghtheir
input and outputinterfaces. So, an action ‘A’ execued by a compnentebject
‘X" (opertor)onthecompnentobject’Y’ (inteface)canbereadasthecompnent-
object'X’ executesits operatiorreactioncorrespondig to thequely of theactionA.
This exeautionis renceredby areactionR in the output interfaceof the compnent-
objectX. The outpu interfacetransmitsthe reactionR to the input interfaceof the
commnent-dject Y. So the reactionR beconesan evert E. And lastly this evert
activatestheserviceoperatia of thecompmnen-objectY correspadingto theaction
A asledby thecommpnentebjectX.

An examge from air traffic control, correspndingto the termind task-objet
“take knawledgethe new flight” taken from (Mahfoudhi, 1997, need the useof
two compment-oljects: ‘a New StripsTable: NST and‘ Organic Controller OC
(Figure4). The behaiour of the compnen-object'a New StripsTable’is defined
by four statesP1,P2,P3andP4. From eachstatethe Organic Contrdler cancarry
outa group of actions(transitiors). Fromthe P3 state(strip selected)for exanple,
he hasthe possibilityto achieve two actions:t3(openaroadzoom)or t5 (tempoise
thenew strip).

For the commner-object'Organic Controller’, the setof statesandopeations
represets the different possible procedires to execue the termiral task ‘Take
knowledgeof anew flight’ in replyto agivenfunctional cortext. So,thedisplayof a
New Strip NS in thecompnentebject'new stripstable’invokes,by theevert E2,1,
the opeationservice'ConsulttheNS' of the compment-dject‘Organic Controller
OC'. Accordng to his selection'Ch=’", the organic contoller carriesout a first
readirg of the NS information (‘Consult the road or ‘Consult the level’). After
this readng, he changs his stateinto cognitionin orde to evaluatehis information
level. Thenhedecidcesto “readagainthebasicinformation”or to “ask for additioral
information”. The askingfor addtional information expressesitself by a change
of his stateinto ‘Action’ in order to ‘selectthe NS andto ‘openthe Road-Hom’.
Both actionstransmitR2,2andR2,3reactiors to the compnentobject'new strips
table’. It shouldbe notedthat the organic contrdler carriesout the action‘open a
roadzoom’ only after receving the evert E2,2 confirming that the action ‘Select
the NS hasbeencarriedout. Oncethe Road-Z@m hasbeenopered, the Organic



Contrdler chargeshis stateinto ‘informationreading in orderto readtheadditioral
informationandtheninto the ‘situation evaluation’ stateto decideeitherto readthe
information again or ‘to tempaise the NS’ or to invoke the terminal task-olpect
‘T112: to analyzetheentranceonditions’.

5.2 AggregationMechanism

In orderto realisetheHClI in its realstructuretheconstrietion of theobjectclasse®f
theHCI suggestshe aggegationof the different compmnenteobjectswhich have the
samename specifiedduring the descripion of theinternalmode of eachterminal
task-olect. This aggegationmechaismis comparableto the compgition relation
of theHOOD methodcalledthe parent/ciid relation

Thus, an object classof the HCI is built accordng to the duplicaion of all
the elementgtriggers, contextual condtions, input data,reactionsputpu dataand
ObCS3 of thecompment-dojectswhich have thesamename.

The explanatory exampe in Figure 8 correspndsto the class ‘new strips
table’ constructedy aggregationof the compament-oljects‘new stripstable’ of the
termind task-olject ‘T111:To take knowledgeof a new strip’, andthe one of the
termind task-objet'T1122:To take decisionon corditionsof entrancé

6 HCI Implementation

The HCI implemertation model in the TOOD methodalogy is the presentation
specificatiorof thefinal interfaceasit will beseenby theuser It correspndsto the
specificatiorof the Presentatiomompamentsof the Seeheinmodelor presentation
andactionlanguaes.

The corstructionof this modeltakes placethrowgh the translationof objects,
statesactionsandObCSto screensments, windows, icons, Thistranslatiordeperls
on a collectionof criteriaandergononic rules(Bastien& Scapin,1999, of guides
(Vancerdorekt, 1994 andof heuristicgNielsen& Molich, 1990).

Thefollowing figure (Figure 9) schematisethe protaype of simulationof the
future objectsorierted interface of the PHIDIAS system(HEGIAS) that correspnds
to the devdlopmert of the ImplementationModel. This development,madeby the
CENA, conernsthepositionof the Organic Controller(OC). It includesfour objects:

A radar pictur e thatdisplaysthe limits of the contrdled sector the planetracks,
andlabelsassociatedvith the planetracks.A clock (HH:MM) is presetedin
apermaentway.

A new strips table situatedn the upper left partof thescreen Stripsarepresented
accordimg to anautorratic ordeing by geogaphicalfiow.

A built-in strips table situatedn theleft bottompartof thescreen.

A work zone situatedin the right bottom part of the screen. It is resened for
displayingone of the following entries: the list of flights in account, help
in entrarce, helpin exit or stripswithdravn by anticipation

Therearefour input tools: a mouse, two tactile screensanda mini-keyboard.
With thesetools, the OC hasthe possibilityto actdirectly on theinterface. He can
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z

E

CONFLIT

Figure 9: SimulationPrototypeof thefuture air traffic controlinterface(HEGIAS) specified
by ToOD.

integratea new flight, corsult aroadzoom,corsult helpin entranceor in exit for a
flight, etc.

7 Conclusion

The use of the object oriented apprach and objed Petri nets presentsseveral
adwentagesfor the modding of the usertask. Indesd, the TOOD task mockl,
through its staticanddynanic descripion, allows the modularity of specifications,
the expressionof interrugions andconcurengy. The additionof describerobjects
to thetaskentity enalbesa conrectionto a programmirg langua@, which simplifies
thepassagéo implemertation.

Moreover, the TOOD method can contibute towards helping with
comnunication betweenthe different actorsin the design process throwh its
formal descriptian.

The opertional modé leadsto the specificationthen to the geneation of
the HCI. This modelis developedfrom the structuralmodelwhile usingthe same
formalismswhich ensure the semanticstability of the TOOD method
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