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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 checkedby
designersand which provide the possibility of performing mathematical
verifications on the models.The modelling formalism is basedon the joint
useof theobjectapproachandhigh levelPetri nets.Theconceptsborr owed
fr om the object approach 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
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facilitate the comprehensionof the method, an extremely simple example
of the air traffic control will begiven.

Keywords: task analysis,HCI specification,complexity evaluation, formal
method, object approach,Petrinets.

1 Intr oduction
Several researchprojectshave beendedicated to the modelling of user tasks in
thefield of interactive systemdesign(see,for example, thework concentratingon
thefollowing methods: MAD (Scapin& Pierret-Golbreich,1990), DIANE (Barthet,
1988), GOMS (Card et al., 1983). However, their actualuseis far from beinga
widespreadpractice. Oneof thepossiblereasonsfor this is thatthey donotusetruly
formal methods,whichmakeit possibleto providethetaskmodelswith conciseness,
coherenceandnon-ambiguity (Palanque,1997). Whatis more,theseprojectssuffer
notonly fromtheirlackof integrationintoaglobal designprocesscovering theentire
lifecycleof theHuman–ComputerInterface(HCI) butalsofromthelackof modelling
support software. In order to overcometheseproblems,current researchprojects
areorientedtowardsa methodological framework which coversall stagesfrom the
first activity analysisstageup to the stageof the detailedspecificationof the HCI:
Themethods MAD* (Gamboa-Rodriguez,1998), DIANE+ (Tarby& Barthet,1996),
GLADIS++ (Ricard& Buisine,1996), ADEPT(Johnsonet al., 1995) andTRIDENT
(Vanderdonckt, 1997) go in thisdirection. Thesedesignmethodologiesarebasedon
several models (taskmodel,usermodel, interfacemodel)andareaidedby toolsfor
theimplementationof thesemodels.

Ourresearchwork falls into thiscategory, but we emphasisetheformalaspects
of modelrepresentationandtheir transformationthroughout thestagesof thedesign
process.The TOOD methodis basedon the representationthat the userhasof the
task, apart from the considerationsof computer processing. Like the UML/PNO
method (Delatour& Paludetto,1998), HOOD/PNO (Paludetto & Benzina,1997)
and ICO (Palanque et al., 1997), the TOOD methodusesthe objectapproachand
the object Petri netsto describe,on the onehand,the functional aspectsand the
dynamicsof theusertasks,andon theotherhandthebehaviouralaspectsof theHCI
andof theuserin order to specifyhow thetasksareperformed. Its formalismaims
at covering theentiredevelopment cycle from theanalysisof whatexists,up to the
detaileddesignandimplementation.

The descriptionof TOOD methodis illustratedby an example concerningthe
air traffic control. Explanationsonsupporting softwarefor TOOD arealsoprovided.
Thereaderwill find amoredetaileddescriptionof themethod in (Mahfoudhi, 1997).

2 TOOD and the Cycleof Developmentof the HCI
TheTOOD designprocesscanbedivided into four majorstages,(Figure 1):

� Theanalysisof theexistingsystemandof theneedisbasedonits user’sactivity
andit forms theentrypointandthebasisfor any new designs.
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Figure1: TOODandthedevelopment cycle for theinterface.

� TheStructural TaskModel(STM) is concernedwith thedescription of theuser
tasksof the systemto be designed. It makesit possibleto describethe user
taskin acoherent andcompleteway. Two modelsarecreatedat this level: the
StaticStructuralTaskModel (SSTM) andtheDynamicStructural TaskModel
(DSTM), in orderto beableto useit for theHCI specification.

� TheOperational Model(OM) makesit possibleto specifytheHCI objectsin a
Local Interface Model (LIM ), aswell astheuserproceduresin a UserModel
(UM) of the systemto be designed. It usesthe needsandthe characteristics
of thestructural taskmodelin orderto resultin anAbstractInterfaceModel
(AIM ) which is compatiblewith theuser’sobjectives andprocedures.

� Therealisationof theHCI is concernedwith thecomputer implementationof
the specificationsresultingfrom the previous stage,supported by the multi-
agent software architecture definedin the Interface Implementation Model
(IIM ).

TheTOODmethodis supportedby aneditordevelopedin VisualC++. It makes
model captureand syntacticchecking easier. Moreover, it supports the test and
simulationactivitiesof thedynamic taskmodel. Examplesof screenpagesaregiven
laterby illustratingthemwith models,whichcomefromadescriptionof tasksrelated
to air traffic control.

3 Analysisof the Existing System
To know whattheoperator is presumedto do usingthenew system,we mustknow
what is achieved in real work situations(the activity analysis) using an existing
versionof thesystemor a similarsystem.
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Figure2: Integrationof UserModel andSystemModel.

In TOOD, this first stagestartswith the production of two models: the user
model andthesystemmodel.

3.1 UserModel (UM)
It is basedon the analysisof the activity in real work situations.The UserModel
(UM) models the operator’s observable behaviour (actions on tools, readingof
information,etc.)andhis reasoning (mental activities) permitting theproductionof
theobservablebehaviour.

Observation techniques together with other meansof data collection, in
particular interviewing, makes it possible to get some objective ‘data’ on the
operators’activity, whicharenecessaryfor theconstruction of theusermodel.

Theusermodelis describedby anImprecisePetriNetin whichplacesrepresent
statesof thesystemandtransitionsstandfor thenecessaryactionsfor theexecution
of a task.Theimprecisemarking of thenet(Figure2), representedby thepresence
of the probability index, modelsthe imprecision of usersin their different choices
andactions.
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3.2
r

The SystemModel (SM)
TheSystemModel (SM), representedby anObjectPetriNet (OPN) (Sibertin-Blanc,
1985), describesthe treatmentsof the interactive systemas it is describedby its
inventor. In the OPN, the systemis modelledby a token provided by a set of
attributes.Theseattributesdescribethefeaturesandpropertiesof thesystem.

The set of operations and functions of the interactive systemis represented
by transitions of its OPN. Theseoperationspermit the evolution from onestateto
another.

3.3 Analysisof thecomplexity: US/SMintegration
This is about a model of the complexity evaluation of the interactive system. It
consistsof the integrationof theusermodelandthesystemmodelthrough several
iterations.(Figure2).

After every iteration, somemodifications in the systemmodel are proposed
(addition, suppressionor modification of placesand transitions). This process
continuesuntil theresultingsystemmodelis judgedsatisfactoryandcompatiblewith
theusermodel.

Thefinal objective of this stageis to markall positive andnegative aspectsof
theexistingsystem.

4 Structural Task Model (STM)
After the stageof theexisting systemanalysisandits user’s activity, the structural
taskmodel(STM) makesit possibleto establishacoherent andcompletedescription
of tasksto beachievedon the futuresystem,while avoiding the inconveniences of
theexistingsystemandadding thenew required functionsandfeatures.For that,two
typesof model areelaborated:astaticmodel (SSTM) andadynamicmodel (SDTM).

As in MAD* (Gamboa-Rodriguez,1998) andDiane+(Tarby& Barthet,1996),
the STM is conceived asa meansto take into account the userandhis task in the
development cycle.Theobjectiveis to provideamethodologicaltool to development
teamsenabling themto abstractthe informationabout the usertasknecessaryfor
the formal conception of the HCI and to permit its integration into the computer
development cycle. It is a working language facilitatingthedialogueandexchanges
of informationbetweenparticipants of a development team.

Theconstructionof thestructuralmodel is composedof four iterativestages:

� Hierarchical decompositionof tasks.

� Identificationof objectsandtheircomponents.

� Definitionof thedynamics of theelementarytasks.

� Integrationof thetaskcompetition.

4.1 StaticStructural TaskModel (SSTM)
Thestructuralmodel enables thebreakdown of theuser’s stipulatedwork with the
interactive systeminto significantelements,calledtasks.Eachtaskis consideredas
beinganautonomous entity corresponding to a goalor to a sub-goal,which canbe
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Name : T111 : -----
Description : -----
Decomposed from : T11 :

 into :
- T1111 : ------
- T1112 : ------
- T1113 : ------

Triggers :
- E111-1 : -----

Controls :
- C111-1 : -----
- C111-2 : ----

Input :
- I111-1 : -----
- I111-2 : -----

Output:
- O111-1 : -----
- O111-2 : -----

Reactions :
- R111-1 :-----
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- M-1 : -----
- M-3 : -----
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Figure3: Genericstructureof theclass-task.

situatedat various hierarchical levels. This goal remainsunchangedin the various
work situations. In order to perfect this definition, TOOD formalisesthe concept
of tasksusingan objectrepresentation model,in which the taskcanbe seenasan
Object, an instanceof the TaskClass. This representation, consequently, attempts
to modelthetaskclassby a generic structureof coherent androbust data,makingit
possibleto describeandorganisetheinformationnecessaryfor theidentification and
performance of eachtask.

Two typesof graphical andtextualdocument,asshown in Figure3,defineeach
taskclass.

Thetaskclassis studiedasanentityusingfourcomponents: theInputInterface,
theOutput Interface,theResourcesandtheBody. Wealsoassociateacertainnumber
of identifiers to thesedescribers, which makes it possibleto distinguishthe Task
Classamongst theothers: Name, Goal, Index, TypeandHierarchy. Thisparallelwith
softwareengineering guaranteesa stronglink betweena user-centred specification
basedon ergonomic models and the software designbasedon the object model.
Therearedefinedasfollows:

Name: actionverb followedby acomplement(object treatedby thetask),reflecting
the treatmentto be performedby the task. It is preferable for the nameto
includevocabulary usedby theusersin orderto respecttheterminologyduring
thedevelopment of theinterface.

Goal: explanation in natural language of the goal which the useror application
wishesto reachvia thetask.

Index: formal identifierof thetaskformedusingthenumber of themastertask,to
which thesequentialnumbercorresponding to thesaidtaskis added.

Type: nature of the task; this designates its category: human, automatic or
interactive.
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Typeof task Human System

Resource Resource

Manual 1..1 0

Automatic 0 1..N

Interactive 1..1 1..N

Cooperative 2..N 0..N

Table1: Typeof task.

Hierar chy: number of taskclassescomposing it; it is representedby a seriesof
smallsquares.

Body: centralunit of the taskclass.For intermediateor hierarchical tasks,it gives
the taskprocedurediagram, that is to saythe logical andtemporalrelations
of the sub-tasks.Theserelations reflect, in a certainway, the user’s work
organisation. On the other hand, for terminal tasks, it definesthe action
procedures for the HCI/usercouple. The specificationfor theseprocedures
is producedin thetaskoperational model.

Resources: human users and/or interactive system entities involved in the
performance of the task. Therefore,four typesof taskaredefined:Manual,
Automatic, Interactiveor Cooperative (Table1).

A manualtaskis accomplished byoneandonlyoneuser. An automatictaskcan
bedoneby oneor severalsystemresources.An interactivetaskis accomplishedby a
user’s interaction with a setof systemresources.Finally, a cooperative taskrequires
theactivity of two or severalusersthat interactbetweenthem(humancooperation)
or onacollectionof systemresources(interactive cooperation).

Theinput interfacespecifiestheinitial stateof thetask.It definesthenecessary
datato the task execution. Thesedataareconsideredas the initial conditions to
be satisfiedat the beginning of the task. It is composedof three categories of
information(Table2).

Theoutput interface specifiesthefinal stateof thetask. It is composedof two
typesof data(Table2).

The resources,and the information of the input and output interfaces are
modeled by objects,called‘describer objects’, instancesof describerclasses.These
objects,from a computing point of view, represent thecomponentsof a taskclass.
Whereasfrom a userpoint of view, they constitutethementalimageof theentities
manipulatedin a task.They will, thus,haveafinal imagein theinteractive system.

The first stageof the TOOD methodology is the identification of the tasks
of the future system. By a hierarchical decomposition, it organisesthe identified
tasks-objectsin a hierarchical treeform. It startsfrom the global task-object (the
hierarchical tree’sroot)passingthroughtheleastabstracttask-objects(thebranches)
andfinisheswith the terminal task-objects(the leaves). If we considerair traffic
control, ‘to configure the flight entry’ canbe regardedas a task-object. In order
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Description

Input
Interface

Triggers Eventswhich bring abouttheperformance of thetask.
They areclassedinto two categories:z Formalor explicit trigger events,which

correspondto external triggers. They appear in an
observable way in thework environment
(informationon screen,buttonpress,
communication, . . .). Thetaskstriggeredby this
typeof event areconsideredasbeingcompulsory;
that is, their performanceis vital.z Informal or implicit triggerevents,which
correspondto triggers,brought aboutfollowing a
userdecision, from information characterisingits
work situation. Unlike theformal events, they are
not visible to anoutsideobserver, but maybe
expressedverbally

Contextual conditions Information which mustbecheckedduringthe
performance of thetask.Theseconditionsaffect theway
in which thetaskis performed.

Input data Informationnecessary duringtheperformanceof thetask.

Output
Interface

Reactions Resultsproduced by theperformanceof thetask.Their
content indicatesthefoll owing typeof modification:z Physical and,in this case,it indicatesthe

modification of theenvironment(application call,
changeof state, . . . ).z Mental, indicatingthemodification or a new
representation of thesituation by theuser.

TheReactionsthusdetermine whether theaimsare
attainedor not and,in sucha case,thetaskwill be
repeatedafter a possibledevelopmentof thesituation.

Outputdata Datatransformedor createdby theperformanceof the
task.

Table 2: Input andOutputInterfacecomponents.

to reduceits abstraction,this task-objectcanbe decomposedinto threechild task-
objects:‘T111:to takeknowledgeof anew flight’ (terminal task-object), ‘T112:to take
a decisionabout flight’ and ‘T113:to verify the positionon radarscreen’(terminal
task-object). It is to be noticedthat theeventswhich activatethesametask-object
aresharedout among the child task-objects. As shown by the Figure2, the task-
object ‘T11:to configure the flight entry’ canbe activatedby two events ‘E11–1:
Arrival of a new flight’ and‘E11–2: Propositionof anentrylevel (EFL)’. Yet those
events activatetwo differentchildrentask-objects,whichmeansthatbothevents ask
for two different processingsof the task-object ‘T11: to configure theflight entry’.
Thusthe event E11-1 activatesthe task-object‘T111: to take knowledgeof a new
flight’ to readinformationabout thenew flight while theevent E11-2supposesthat
theflight informationhasbeenreadandit activatesthe task-object ‘T112: to take a
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Figure4: A graphicspecificationof thetask-object‘T11: to configuretheflight entry’.

decisionaboutflight’.
Onceall futuresystemtasksareidentified,thesecondstageof TOOD concerns

the specificationwhich definesall the executionconditions andtheeffectsof each
task-object. It consistsin listing and identifying all the descriptors or attributes.
The resultingdocumentof this specificationincludestwo kinds of descriptions: a
graphic description for a clean,legible and exploitable representation,(Figure4)
anda textual onefor a complete descriptionof the descriptors of eachtask-object
(Figure5).

4.2 DynamicStructural TaskModel (DSTM)
The Dynamic Structural Task Model (DSTM) aims at integrating the temporal
dimension (sequencing, synchronisation, concurrency, and interruption) by
completing the static model. The dynamic behaviour of tasks is definedby a
control structure,calledTCS (TaskControlStructure), basedon anobjectPetri net
(RPO). It is merelythetransformationof thestaticstructure.This TCSdescribesthe
input interface’s describerobjects,the taskactivity, thereleaseof describerobjects
from theoutput interfaceaswell astheresourceoccupation.

EachTCS hasan input transitiont1 andan output transitiont2 madeup of a
selectionpartandanactionpart.Thefunctionsassociatedwith eachtransitionallow
the selectionof objectsanddefinetheir distribution in relationto the taskactivity
(Figure6).

Theselectionpartof transitiont1 is madeupof threefunctions: δ, β, χ:

Priority function δ makes it possibleto select the highest priority trigger for
the task. This function is the basisof the interruption system. It allows
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Figure5: Textual specificationof thetask-object‘T11: to configuretheflight entry’.
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Figure6: TCSTaskControlStructure.

the initiation of a task performance,even if another lower priority task is
beingcarriedout. However, the performance of the task in relation to this
triggerremainssubjectto theverificationof thecompletenessandcoherence
functions.

Completenessfunction β checksthepresenceof all thedescriber objects relating
to an observed event, that is to say the input data,the control dataand the
resourcesusedto activatethetaskclassin relationto agiventriggerevent.

Coherencefunction χ assessesthe admissibilityof thesedescribers in relationto
the conditions envisagedfor the task. This function is a set of verification
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whenonly oneof its ‘daughter’
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Table 3: Constructorsof theinput transitionandConstructorsof theoutputtransition.

ruleswhichusesimplelogicalor mathematicaltypeoperatorsandwhichobey
aunique syntaxmakingtheir formulationpossible.

Theselectionpartof transitiont2 hasacompletenessfunction ρ whichchecks
thepresenceof outputdataandresources associatedwith thereactionsreleasedby
thebodyof thetask.

Thehierarchical tasksareconsideredto becontrol tasksfor thetasksof which
they arecomposed.Consequently, theactionpartsof theinputandoutput transitions
of their TCS possessrespectively an emissionfunction φ and a synchronisation
function σ. Function φ definesthe emission rules (constructors of the input
transition) for transition t1, for the activation of the sub-tasks,as well as the
distributionof datausedby thesesub-tasks.Functionσ defines thesynchronisation
rules (constructorsof theoutput transition) for thesub-tasks.Theserulesaredefined
in Table3.

5 Operational Model (OM)
This stagehasasanobjective theautomaticpassageof theusertasksdescriptionto
thespecificationof theHCI. It completestheexternal model describingthebodyof
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Figure7: A graphicSpecificationof thecomponent-objects‘New StripsTable’and‘Organic
Controller’.

terminal task-objects in orderto answerthe questionhow to executethe task? (in
termsof objects,actions,statesandcontrol structure).

At this level we integrate resourcesof every terminal task-object in its body.
Theseresourcesbecome, in this way, component-objects,belonging to the classes
Interface,Machine,Application andHumanOperator. The modeling of the class
application is notaddressedin this paper.

Thespecificationof the HCI passesthrough two stages.Thefirst corresponds
to the specificationof component-objectsof every terminal task,andby a process
of aggregation of thesecomponent-objects. The secondstagemakesit possibleto
specifytheHCI objects.

5.1 Specificationof Components-object
All thecomponent-objectscooperatein apreciselydefinedmanner in order to fulfill
the aim of the terminal task-object in response to a given functional context. A
component-objectshallbedefinedfromits class(InterfaceorOperator) andprovided
with asetof statesandasetof operations(oractions)whichallow thechangeof these
states.For example, from theP3state(stripselected)of thecomponent-object‘new
stripstable’ theoperatorhasthepossibilityto carryout two actions:t3 (openaroad-
zoom) or t5 (temporisethenew strip),asshown in Figure7. On theotherhand, the
setof statesandoperationsof anOperator component-objectrepresentsthedifferent
possibleprocedures for the execution of the terminal task. Indeed,the procedure
representsthedifferentactivity phasesof ahumanoperator: situationapprehension,
goalsidentification, preparationof an actionplan, application of this actionplan,
control of thesituation,correction (Norman& Draper,1986).
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Graphically, thecomponent-objectis presentedin an identicalstructureto the
oneof a task-object in thestructuralmodel. However its internalcontrol structure
calledObjectControl Structure ‘ObCS’ is modeledby an ObjectPetri Net ‘OPN’.
The OPNs arecharacterisedby the fact that the tokens which constitutethe place
markingsareneitheratomicnor similar entities,but they canbedistinguishedfrom
eachotherandtake values,making it possibleto describethecharacteristicsof the
system.

In additionto its formal aspect,theObCSenjoysasimpleandeasilyunderstood
graphical representation,making is possibleto represent, with theplacesof theOPN,
all thepossiblestatesof thecomponent-object,andwith thetransitions,to represent
all the operations and actions that can be taken from thesestates. The graphic
representationusedfor theObCSis inspiredby thecooperativeandinteractiveobjects
formalismproposedby (Palanque,1992).

Thecommunicationbetweenthecomponent-objectsis carriedoutthroughtheir
input and output interfaces. So, an action ‘A’ executed by a component-object
‘X’ (operator)onthecomponent-object‘Y’ (interface)canbereadasthecomponent-
object‘X’ executes its operationreactioncorresponding to thequery of theactionA.
This execution is renderedby a reactionR in theoutput interfaceof thecomponent-
objectX. Theoutput interfacetransmitsthereactionR to the input interfaceof the
component-object Y. So the reactionR becomesan event E. And lastly this event
activatestheserviceoperationof thecomponent-objectY correspondingto theaction
A askedby thecomponent-objectX.

An example from air traffic control,correspondingto the terminal task-object
“take knowledgethe new flight” taken from (Mahfoudhi, 1997), needs the useof
two component-objects: ‘a New StripsTable: NST’ and‘ OrganicController: OC’
(Figure4). Thebehaviour of thecomponent-object‘a New StripsTable’ is defined
by four statesP1,P2,P3andP4. FromeachstatetheOrganic Controller cancarry
out a group of actions(transitions). FromtheP3state(strip selected),for example,
hehasthepossibilityto achieve two actions:t3(opena road-zoom)or t5 (temporise
thenew strip).

For thecomponent-object‘OrganicController’, thesetof statesandoperations
represents the different possibleprocedures to execute the terminal task ‘Take
knowledgeof anew flight’ in replyto agivenfunctionalcontext. So,thedisplayof a
New StripNS in thecomponent-object‘new stripstable’ invokes,by theevent E2,1,
theoperationservice‘ConsulttheNS’ of thecomponent-object ‘OrganicController
OC’. According to his selection‘Ch=’, the organic controller carriesout a first
reading of the NS information (‘Consult the road’ or ‘Consult the level’). After
this reading, hechanges his stateinto cognitionin order to evaluatehis information
level. Thenhedecidesto “readagainthebasicinformation”or to “ask for additional
information”. The askingfor additional information expressesitself by a change
of his stateinto ‘Action’ in order to ‘selectthe NS’ andto ‘open the Road-Zoom’.
Both actionstransmitR2,2andR2,3reactions to thecomponent-object‘new strips
table’. It shouldbe notedthat the organiccontroller carriesout the action‘open a
road-zoom’ only after receiving the event E2,2 confirming that the action ‘Select
the NS’ hasbeencarriedout. Oncethe Road-Zoom hasbeenopened, the Organic
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Contro« ller changeshisstateinto ‘informationreading’ in orderto readtheadditional
informationandtheninto the‘situationevaluation’ stateto decideeitherto readthe
information again, or ‘to temporise the NS’ or to invoke the terminal task-object
‘T112: to analyzetheentranceconditions’.

5.2 AggregationMechanism
In orderto realisetheHCI in its realstructure,theconstructionof theobjectclassesof
theHCI suggeststheaggregationof thedifferent component-objectswhich have the
samename, specifiedduring thedescription of the internalmodel of eachterminal
task-object. This aggregationmechanismis comparableto thecomposition relation
of theHOOD methodcalledtheparent/child relation.

Thus, an object classof the HCI is built according to the duplication of all
theelements(triggers,contextual conditions, input data,reactions,output dataand
ObCSs) of thecomponent-objectswhichhave thesamename.

The explanatory example in Figure 8 corresponds to the class ‘new strips
table’ constructedby aggregationof thecomponent-objects‘new stripstable’of the
terminal task-object ‘T111:To take knowledgeof a new strip’, andthe oneof the
terminal task-object ‘T1122:To takedecisiononconditionsof entrance’.

6 HCI Implementation
The HCI implementation model in the TOOD methodology is the presentation
specificationof thefinal interfaceasit will beseenby theuser. It correspondsto the
specificationof thePresentationcomponentsof theSeeheimmodelor presentation
andactionlanguages.

The constructionof this model takesplacethrough the translationof objects,
states,actionsandObCSto screens,menus,windows,icons,Thistranslationdepends
on a collectionof criteriaandergonomic rules(Bastien& Scapin,1995), of guides
(Vanderdonckt, 1994) andof heuristics(Nielsen& Molich, 1990).

Thefollowing figure (Figure 9) schematisestheprototypeof simulationof the
future objectsoriented interface of thePHIDIAS system(HEGIAS) thatcorresponds
to the development of the ImplementationModel. This development,madeby the
CENA, concernsthepositionof theOrganic Controller(OC). It includesfour objects:

A radar pictur e that displaysthe limits of the controlled sector, the planetracks,
andlabelsassociatedwith theplanetracks.A clock (HH:MM ) is presentedin
a permanentway.

A new strips table situatedin theupper left partof thescreen.Stripsarepresented
according to anautomatic ordering by geographicalflow.

A built-in strips table situatedin theleft bottompartof thescreen.

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

Therearefour input tools: a mouse,two tactilescreens,anda mini-keyboard.
With thesetools, theOC hasthepossibility to actdirectly on the interface.He can
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Figure 9: SimulationPrototypeof thefutureair traffic control interface(HEGIAS) specified
by TOOD.

integratea new flight, consult a road-zoom,consult helpin entranceor in exit for a
flight, etc.

7 Conclusion

The use of the object orientedapproach and object Petri nets presentsseveral
advantagesfor the modeling of the user task. Indeed, the TOOD task model,
through its staticanddynamic description, allows themodularity of specifications,
the expressionof interruptions andconcurrency. The additionof describerobjects
to thetaskentityenablesa connectionto a programming language,whichsimplifies
thepassageto implementation.

Moreover, the TOOD method can contribute towards helping with
communication betweenthe different actors in the design process through its
formal description.

The operational model leads to the specificationthen to the generation of
the HCI. This model is developedfrom the structuralmodelwhile usingthe same
formalismswhichensures thesemanticstabilityof theTOOD method.
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