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Abstract. Tropos a hovel agent-orientedoftwareenginesring methodol@y, is
heavily characterizecdamongotherfeaturesby thefactthatit paysgreatattention
to the actiities that precedethe speci cation of the prescriptve requirements,
suchasunderstandig how the intendedsystemwould meetthe organizational
goals.This is obtainedby meansof the two requirementphasesthe early re-
quiremerts analysisandthe late requiremens analysis Moreover, Troposuses,
alongthesephasesa uniform notationandanhomageneoussmooth,incremen-
tal, anditerative processbasedon a setof progressie transformationasteps.
This paperwill take into accounthe applicationof the Troposmethodolog to a
self-motivatingcasestudy:thede nition of asupportool for the Troposmethod-
ology itself. The focushereis on the early requiremets andon how to mana@
thetransitionfrom themto thelaterequiremengnalysis.

1 Intr oduction

Tropos[19, 13,11]is anovel agent-oientedsoftwareengineeng methalology chara-
terizedby threekey aspect$18]. First, it paysattentionto theactvitiesthatprecelethe
speci cationof the presciptive requrementsJike understandig howandwhythein-
tendedsystemwould meettheorganizatimal goals'. Secol, it dealswith all thephases
of systenrequilementanalysisandall the phase®f systendesignandimplementation
in a uniform and homaeneas way, basedon comma mentalisticnotionsas those
of actors, goals softgods, plans, resouces andintentioral depenlencies Third, the
methowlogy restsontheideaof building amodelof thesystem-tobethatis incremen
tally re ned andextenda from a corceptuallevel to execuableartifacts,by mears of
asequeneof transfamatioral stepg3].

Oneof the mainadwantayesof the Tropcs methalologyis thatit allows to captue
notonly thewhator the how, but alsothewhya pieceof softwareis developed.This, in
turn, allows for a more re ned analysisof the systemdepemlenciesand,in particular
for amuchbetteranduniform treatmehnotonly of thesystenfunctionalrequrements,
but alsoof its non-functioral requrementsTropos,althoudh notexclusively, addesses
particulaty well the Agent OrientedProgamming[18]. In fact,the decisionof using
mentalisticnotionsin all theanalysigohasesiasimportant conseqenceslin particular

1 In this, Troposis largely inspiredby Eric Yu's framework for requirementgngineeing, called
i , which offersactors goals,andactordepemienciesasprimitive conceps [23,24,26].



agentorientedspeci cationsandprogamsusethe samenotiors andabstractios used
to describethe behaior of human agentsandthe proessesdnvolving them;thus,the
concepual gapbetweenusers'speci catiors (in termsof why andwhaf) and system
realization(in termsof whatandhow), is reducedo a minimum.

Tropos suppots ve phasesof software development. The early requirements
analysisis conernedwith the understading of a problem by studyingan existing or-
ganizationalsetting.Theoutpu of this phasds anorganizationd mode whichincludes
relevart actorsandtheir respectre depenéncies.Actorsin the organizatioral setting
arecharactarzed by having goalsthateachsingleactor in isolation,would be unale
—or notaswell or aseasily—to achiese. Thegoalsareachiezale in virtue of recipro
cal means-ed knowledgeanddepemlenciesDuring the late requirements analysis
the system-tebe is describedwithin its operatimal ervironmen, alongwith relevant
functionsandqualities.This descriptiormocelsthe systemasa (relatively small)num:
ber of actors,which have a numter of socialdependenciewith otheractorsin their
ernvironmen. The architectural design phasedealswith the de nition of the system
globalarchitectue in termsof subsystemghatarerepresentedsactors,andtheir data
depemlenciesthat arerepresentedas actordepadenciesThe detailed design phase
aimsat specifyirg eacharchitectual compmnentin furtherdetail (adoping a subsef
the AUML diagrans [17,1]) in termsof inputs, outputs, contol andotherrelevart in-
formation.Finally, during theimplementation phasethe actualimplemenationof the
systemis carriedout, consistentlywith thedetaileddesign More detailsandmotivation
abou these ve phasescanbefoundin [12,11,13,19].

The presenpapemainly focuseson the analysisof the earlyrequiementanalysis
phaseand, partially, on the late requrementanalysis phasen particdar, concening
theearlyrequirenentsanalysisthetaskof encodimy initial informal requiranentsinto
thediagranmaticformatusedin the methalology, aswell astheincrememal transfa-
mationalprocesghatis at the basisof the constructio of the completemodel,will be
addressed With respecto previous paperd3], this revision mechaismwill be moti-
vatedin its high level aspectsaandappliedto a casestudy ratherthananalyzedn its
fundamentaletails.Anotheraspecthatwill beaddresseth this paperis thetransition
processfrom theearlyto thelaterequilementsTheexanple thatwill beusedalongall
thepresenpayerto illustratetheabove aspectss thede nition of asuppat tool for the
Tropcs methoalogy itself, called,sincenow on, the Tropostool.

Therestof the paperis structuredasfollows. Section2 descritesthe Tropcs tool
prodem and somebaclgrourd motivating someearly choices.Section3 shavs how
thesechoicescanbe emboded into actorandgoaldiagams.Sectiond developsa pre-
liminary actordiagam for late requrementswith the only aim to provide a glanceon
the transitionfrom early to late requrements.Conclusios anddirections for further
researclarepresentedh Section5.

2 The problem

As of today theTroposmethodlogylacksatool whichsuppats boththeanalysiduring
theproces®f acquring, modding, andanalyzingrequiementsandthedesigneduring
the processof softwareengineeing. Of course, the availability of a tool that supports



alongthe whole developmen proesswould be of greatimpacton the applicability of
themethalology. Although relevant efforts have alreadybeenmadein orderto provide
atoolfor managngdiagransini [15], therealizatiornof anintegratedtool thatsupgrts
all thephase®f Tropos(or atleastthe rst four) in auniform andintegrateway hasnot
beenanalyzed,yet.

In orderto startwith the de nition of the Tropostool, someobserationsmay be
useful.First, let usrecallthatearly andlate requrementanalysisandarclitecturalde-
sign in Tropos are aimedat producing dormain and systemconcepual and archtec-
tural mockels. Theseconceptal mockels mustconform to a preciseTropos modelirg
languaye [20]. Of coursethe Tropostool shall suppat for syntaxcheckirg during the
concepual modelconstriction.

Another pointto betakenunderconsideationis that,duringthe processof building
actoranddepemnienciesnockls, resultingfrom theanalysisof socialandsystemactors,
theanalystmayneedo look atmore diagamsfrom mary perspetivesatthesameime.
For examge, shemaywantto look backwhy sheintroducedsomesubgals andhow
shedid it. Therefore,the Tropostool shall allow usto analyz the concepual model
from severalpoints of view atthesametime.

Oneimportart checkthathasto be perfomedduiing theanalysisandbefae it may
be consideed competed, is the closureof all the alternatve or conjurctive decom
positions(of goals,softgoals,and plans)andthe evaluationsof the goal and softgoal
contritutions. This procesamay be graphically visualizedby putting and propagatim
ticksfromtheleafsupto theroat (goal,softgal, or plan)of theanalysistree,alsousing
weightedpropagationmechaismsfor the qualitatve (NFR) analysig6]. This proess
will belaterreferredasthe capabilityof managing ticks

In addition, it may alsobe the casethat the projectmanaer wantsto usea com-
mon graphcal interfacefor viewing and analying documents(feasibility study re-
quirenentsmodel,capaliity diagramsandso on) geneatedduring different phases,
suchasthe analysisphaseandthe designphase Thus,it is desirablethat the Tropos
tool adoptsacomman interfacefor differentphase®f themethodlogy, speciallywhen
adopiing similar graghical notationswhichis a penasie charactestic of Tropos.

Oneof themainadwartagesof the Troposmethoalogyis thatthesoftwareenginer
canalsocaptuethewhyasortof analysids carriedonor hasbeermade Thisimportant
featuregivesan extraordirary, althowgh not yet fully explored, valueto the notion of
tracealility . Traditiorally, traceablity is the property thata methalology or a CASE
systemexhibits whenartifactsproducedduring laterphasesanbeclearlyreferedback
to artifactsor requiementsproducedearlier In Tropos, this featureassumesn extra
value dueto two aspectsFirst, Tropos is aimedat uniformly covering development
actiities rangng from earlyrequilementsanalysisdown to theactualimplementation;
thus,traceallity in Tropos may be thowght asspanningover several phasesandvery
distantpointsin the developmen proess.Secondthe early andlate requrementsof
Tropacs provides an intentionalanalysis of the prablem, facing the descriptionof the
why, togethemwith that of the what andthe how. In this context, tracinglate artifacts
backto requrements—both early and late— provides a powerful methal for giving
strongmotivations to all the developed artifacts,virtually evento eachsingleline of



the producedcode,andjustifying themwith respecto the original requrements.Of
coursethe Tropacs tool mustgive full suppat for tracealbity .

Finally, asalwaysdesired the Tropacs tool hasalsoto be friendly, undestandable
and,aboveall, usefulfor all theusersliketheanalysttheformalengireer thedesigner
the developer, andso on. Useful meanghatthe userhasnot to wastetime in orderto
undestandhow thetool works,giving hermoretime for depictirg andinvestigaing the
bestway to modeltheactorstheir goals,andtheir stratgic depenéncies.

In thefollowing section theseprelimnaryrequirenentswill bedetailedandfurther
analyzedby meanf anearlyrequilementanalysis.

3 Early Requirement Analysis

In Tropos,during the earlyrequrementanalysisthe requiranentenginer mockelsand
analyzeghe intentiors of the staleholdes. Theseare mockled as goalsthat, through
someform of analysig[16,8], suchasAND-OR decompsition, means-adsanalysis,
andcontribution analysis gvertually leadto the functioral andnon-functional requite-
mentsof the system-tdse. To this end,actor diagramsfor describingthe network of
socialdepandeny relationslips amongactors,aswell asgoal diagramsfor analyzirg
andtryingto ful Il goals,areprodiced.

Startingfrom our comman undestandingof the Tropostool problem,asdescribe
in the previous section the following list of moredetailedissuesto be addressedhay
beprovided:

— Fundarentalfeaturesof Tropos:
softwareengireersuppat for all the phase®f the softwaredevelopmen pro-
cesgatleastthe rst four);
suppot for thetransfomationalapprachasin [3];
goal/plananalysig16, 8] andnon{functioral analysig6].

— Systemmanagerant:
modelandviews storage
multi-usersmangement.

— Extensibility:
integration with tools for formal analysis(e.g, NuSMV [10,7]) andversin
managerant(e.g.,CVS[9]);
integratian with deluggingtools.

— Userinteraction:
visualizationof different possibleviews on the concepual mocel, which may
be neededothbecausef the differentrolesplayedby the user andbecause
of herchangng designfocus alongthedifferentphases;
subgrap visualizationandzoomirg in order to manag@ visualcompleity;
suppot for multiple deconpositionof the samegoal from the perspectie of
oneactor thusallowing for moregoaldiagrans of the samegoal;
veri cation thatthefunctionalandnon-functioral (or quality) requiementsare
achieved (marageticks).

— Helpanddocumentation



userguide for the Tropos languageandits concefps (ontology, metamoe! for
theinformallanguag [20], formal langwage[10], andsoon);
automatigyererationof thedocumentatiorabouta particularview onthemodel
or asetof diaglams(i.e., staticdiagramsgdynanic diagrans);

export of thecon@ptualmodelor someviewsin severalformats(e.g.,Scalable
VectorGraplics (SVG) [21]).

3.1 Theanalysis

After thede nitions of thehighlevel requirenents,the procesgproeedshy identifying
the mostrelevant stalehddersof the environment. In particulay the potentialusersof
the tool, their goals,andthe respectie depeinlenciesareidenti ed andthenmodéed
by meansf a rst actordiagam.

In order to proceedwith adeepemanalysisjt is worth to recallthatanactormaybe
emboded by themorespeci ¢ notiors of agent, role andposition An agentrepresents
aconceteinstantialactorlike aphysicalagent(e.g, apersonanhardvaresystemand
soon), or a softwae agent arole correspadsto an abstractcharaterizationof one
speci ¢ behaior of anactorwithin somespecializedcontext; a positionrepresents
setof roles,typically playedby a singleagent.An agentcanoccupy a position,while
apositionis saidto cover oneor moreroles.Also, anagentis saidto play oneor more
roles.For moredetaileddistinctiors andexampes see[24, 25].

In the actor diagram depictedin Figure 1, Softwa re Profes sional is depided
as an agentwho may occuyy differert positions:PRG Manager , Analys t, Formal
Engin eer , Arch itectu re Design er, Detai Is Design er, andDevelo per .

Although in geneal it is assumedhat eachpositioncovers severalroles,in Fig-
urel, for lack of spacepnly oneroleis presehasanexamge: Customer relat ions
keepe r. Theinterestingaspecto be noticedhereis thatthis role canbe covered both
by theAnaly st positionandby the PRG Manager position thatis, eachagentthatoc-
cupiesoneof theseposition or possiblyboth mustplaytherole Customer relat ions
keepe r.

After the introduction of the actors,the depenxdeny analysisfocuseson the de-
pencaenciesof eachsingledifferent actor For exanple, Custo mer depeis on the PRG
Manager for achiesing the goal system provi ded. Also, the PRG Manager wants
to manage the different versiors of artifactsthat otheractorsdeliver to her (manage
versi ons and doc. ); in addition, she has the softgal arti facts [$1.. .$6]
easil y understand able 2.

PRG Manager delegatestwo goalsto the Analys t: feas ibilit y study [$1]
deliv ered and requ iremen ts [$2] modeled . The PRG Manager depemnis on
the Formal Engin eer for the goal formal analy sis [$3] delive red; in or-
derto fulll form al analys is [$3] delive red the Formal Engin eer relieson
the Analy st for the resouce Trop os requir ement model. In a resourcedepen
deng, the depenér depenls on the depende for the availability of a physical

2 Note that the place holders $1...$6 refer to objects mentionedin particular goals of

the PRG Manager, namely feasibility study [$1] delivered , requirements
[$2] modeled, formal analysis [$3] delivered , architectura | design [$4]
specified , detailed  design [$5] specified , andcode [$6] developed .



ustomer .
elations » infos on )
keeper requirements
N ——

nderstand covers covers
customer —
req. feasibility

study [$1] N 000000000 O~~~ [Is1,..,
/ delivered ily
tpderstandable
JANN réquirements
Krganizai e versions
prganization modeled
described Manager /and doc.
formal
alysis [$3]
delivered

code [$6]
developed

N
Koftware
Profes-
sional

occupies

a

Tropos
requirement
model

ockupies

system
provided

mal

ngineer

Tropos
detailed
design

readable
code

s -
i detailed
- Pesigner Hesign [35]
choose specified
technology  J{ ;.. d0¢. affhitectural
solution design [$4]
specified
ke
Qesigner
nderstand Tropos O Actor @ Agent C) Goal I:l Resourcec:} Softgoal
system prchitectural

req. design
Position Role Goal
dependency

depender dependum dependee

Fig. 1. An actordiagramspecifyingthe staleholdersof the Tropostool project.

or informational entity (dependun). Along a similar path, the PRG Manager de-
pend on the Archi tectur e Desi gner for achieving the archi tectu ral desig n
[$4] specif ied , and Arc hitect ure Desig ner depenis on the Anal yst for
the Tropo s requ iremen t model . Another relevant position correspnds to the
Detai Is Design er, who hasto prodicea detaileddesign(detai led desi gn [$5]
speci fied ); also, she depens on the Arc hitect ure Desig ner for the Tropo s
archi tectur al desig n. Finally, PRG Manager depadson the Devel oper in order
to develop thesourcecode(code [$6] devel oped).

The next stepin the analysisis the decomppsition of eachgoal from the point of
view of the actorwho comnitted for its ful Imen t. Goalsandplans(planrepresents
a setof actionswhich allow for the satisfiction of one or more goals)are analyzel
from the perspectie of eachspeci ¢ actorin turn, by usingthreebasicanalysistech-
nigues:means-adsandysis, cortribution analysis and AND-ORdecompsition [16,
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Fig. 2. Goalanalysisfrom the perspectie of the Analyst .

6,20]. For goals,means-eds analysisaimsat identifying goals,plans,resourceand
softgods thatprovide meandor achieving thegoal (theend) Contrikution analysisal-
lows the designetto point out goals,softgoals andplansthatcancontritute positively
or negatively at reacling the goal under analysis AND-OR decomjosition allows for
a combnation of AND and OR deconpositionsof a root goalinto subgals, therely
re ning agoalstructure.

Asdepctedin Figure2,thegoalrequir ements [$2] model ed delggaedfromthe
PRG Manager totheAnal yst isthe“end” in amears-endsanalysispf course,thecho-
sen“meari is thegoalbuil d a requi rement s Trop os model, that makesexplicit
ourimplicit “strond’ requiementof building a Troposorientedtool. Thegoalbuild  a
requi rement Tropo s model isthenAND decanposednto thefour subgals:lear n
Tropo s lang uage, model managed, model documented , andmodel reas oned.

Thesoftgal exha ustive  guide cortributespositively atsatisfyingthegoallear n
Tropo s lang uage. In orderto build a requrementsTropos model(model managed),
it is indispensale to createa new modd, manag anexist mockl, add/edt/remove some
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Fig. 3. A goaldiagramincludingthe Architecture Designer .

elementf themodelandsoon. All this correspond to thegoaldiag rams edit ed 3.
In addition somegods corcerningthemostimportantfeaturef Tropos,alreadyintro-
ducedin Section3, arealsodepictechere thatare:retrot raceab ility =~ managed, in
orderto dealwith backward andmultiple phasegraceability tick s marked, in order
to dealwith theticks mecharsm for the checkof the compléenesf modelanalysis,
andsyntax of model check ed, to verify the syntaxof the model with respecto the
metamoe| asdescribedn [20]. Finally, alsomultiple views managerantis considerd
(multip le views visua lized ).

For theticks mecharsm, it is usefulto take into accoun the softgals contritution,
represetedby thesoftgoalevalu able softgo al . A rst proposalfor partially ful Il-
ing model managed reliedonthe useof DIA# graghic tool (DIA used ). Althoughthis
solutioncould satisfydiagra ms edite d (notethe positive contritution ), it does
not satisfyticks  marke d andsyntax of model check ed (notethe negative cortri-
bution and ,respectiely).

The subgals automatic  docu mentat ion generated and versi on managed
contritute positively to theachiezementof thegoalmodel documented . The rst sub-
goalconcenswith theautomatiayeneationof thedocunentationabou the concepual
modeland/orsomeviews onit, while the secondegadsthe managerantof different
versiors for eachanalyst.A meanfor theful liment of thelastsubgpaliis to integrate
the CVS softwaresystemin the Tropostool. Finally, thelastsubg@l model reas oned
canbesatis edwith a Non-Functiond Analysis asproposedin [6] (NFR made).

Figure 3 shaws the goal diagram from the point of view of the position
Archi tectur e Desi gner . The goal delegated by PRG Manager (seeFigure 1) is

3 Furtherdecompmsitionof this andothergoalsarenot providedbecaus of spacdimits. See]5,
2] for furtherdetails.
4 Dia is agraphictool thatsupmrtsmary languag like UML, ER,andsoon[14].



labeledwith archi tectur al desig n [$4] speci fied . Thisis AND deconposed
into threesubgals:choose patte r, choo se parad igm, andrequir ements model
acqui red . This lastsubg@l may be consideed asdeperling on the resouce Tropo s
requi rement s model that, by further analysis, can be assumedasto be delegaed
to the Analys t. Choose par adigm corcernswith the selectionamory several archi-
tectural paraligms (e.g., BDI architectue). Aside the AND deconposition, the root
goal archit ectura | desi gn [$4] specif ied alsoreceves positive contributions
from two goals:under stand system requi rements andevalua te contr ibutio n
softg oal . The rst goalwasorigindly foreseerasa proper goal of Archi tectur e
Desig ner (seeFigurel). Thisfactis evidenedhere,aswell asin analogaissituations
in other gures, by usingathicker borderline.

Theseconcontrituting goalis furtherenabledby NFR evalua ted . Dueto lack of
spacethegoaldiagransof Detai Is Design , Formal Engine er, andDevelo per are
notrepatedhere,but canbefoundin [5, 2].

3.2 Revising the analysis

The previous sectionpresentd a rst resultof the actvity of requrementsde nition
andanalysislt is obviousthatthe diagamsdevelopedarenot sufciently detailed.For
thisreasoniterative stepsof incrermentalre nemert of themodel have to beperfomed.
As alreadymenticedin the introduction, this way of proceeling is a typical feature
of the Tropos methoddogy. The nal settingof eachTropcs phasemay be reached

possiblyafterseveral re nemerts, in eachof whichnotonly new detailsmaybeadded
but, also,alreadypresehelementanddepenenciesanberevisedor even deleted3].

This iterative processnot only may requite intraphasere nements,but, possibly also
revisions of artifacts producedduring earlier phaseqinter-phasesre nemerts). The
importanceof retrotra@ability is, hereevident.

Justasan exampe of the intraphasere nemert actuity, the revision of the goal
diagramin Figure2 is presentedh Figure4.

The positive contributions from bui Id a requ iremen ts Tropos model to the
goals organ izatio n described and under stand custom er requir ements are
the rst relevant differences. The two positively contibuted goals —namely
organ izatio n described andunderstand cust omer requ iremen ts — wereini-
tially corsideredas original Anal yst 's goal (seeFigure 1), but later not further ana-
lyzed(in fact,they arenottakeninto accountin Figure2), until therevisiondepictedn
Figure4. Thus,this revision is necessaryo completethe analysisof the requirenents
initially introducedin Figurel.

Among othernew elementsaddedby the revision, let us notethe subgal desig n
case tests , considerd necessanpecausdhe analysthasalsoto designthe cases
to be testedin order to validate and verify the functioralities of the software sys-
tem with respectto the functioral and nonfunctional requrements.Another source
of revision derives from the obsenration that the evaluation of the formal analysis
conductedby Formal Engi neer canprovide more hints to the Anal yst ; thus, Fig-
ure 4 alsointroducesa depadencebetweerthe Analys t andtheFormal Engi neer ,
upon the resouce resu It of forma | anal ysis , motivated by the ful lment of
desig n case tests . Another subgal of build a requir ements Tropo s model ,
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namelymodel documented , hasbeenOR decompsedinto text docu mented and
graph ic documented . Finally, thegoalfeas ibilit y stud y [$1] deliv ered (see
Figure 1), becane the end in a means-eds analysiswherethe “mean” is the goal
recor d inte rview , which,also,contritutespositively for theful limen t of thetext

documented .

4 Late requirements

During late requrementanalysisthe system-to-b (the Tropostool in our case)is de-
scribedwithin its opesting ervironmen, alongwith relevant functions and qualities.
The systemis representedasoneactorwhich have a numbe of depenéncieswith the
otheractorsof the organization. Thesedepeneénciesde ne all the functional andthe
nonfunctional requrementsfor the system-tebe.

A vely importantfeatureof Troposis thatthetypeof representationsdopedfor the
earlyrequiementgthatare,the actorandthe goaldiagams)areusedin the sameway
alsoduring the late requrementanalysis. The only differentelements that, here,the



system-to-bis introducedin theanalysisasoneof theactorsof theglobalervironment.

Of course thegoalof theengineg sincenow on,is to deconposeandanalyzein details
the systemgoals.To do this, a sequene of more and more predse andre ned goal
diagrans for the actorTrop os tool , in our casehave to be prodiced, applyingthe
iterative re nementprocesslreadyintrodwcedin the previoussection.

Of course during the goal analysisof the system-tase somedifferenceswith re-
spectto the early analysismaybetakeninto account, as,for exanple, thefactthatthe
system-to-b is charaterizedby a muchdifferentlevel of intentinality andautoromy
if compaed with the socialactors(it may be assumedhat the systemis muchmore
proreto ful ll thedelegatedgoalsandtasks—it is built for this— thana socialactor
andthatit hasnobackwarddepenéng/ onthesocialernvironmen, unlessfor resources
represeting 1/0 o w)°®. Also, the analysisof the systemgoalsshouldbe carriedon
within the scopeof the systemasfar aspossible trying to minimize revisions of de-
cisionsalreadytaken during early requiranentsanalysis.Finally, the system-tobe is
characteared only by delggated goals,which are, then, exclusively generatedy the
earlyrequrementanalysisin this simpli ed setting.

Dueto lack of spaceandconsiderig, apartthe principleddifferencedistedabove,
thatthereis notechnicaldifferencein the procesof late requrementanalysiswith re-
spectto the procesof early requrementanalysis,only a shortdescripion of the rst
stepssintroducecdhere.In particularit is relevart to shav thevery beginning of thelate
requiementanalysis,andhow a setof goalscanbe assignedo the system-to-b start-
ing from thepreviousanalyses In fact,asmentioredabove, the systemgoals,softgoals
andplanshave to be motivatedby the unresdved goals,softgoalsandplanselicitedin
theearlyrequiementsAt thisend,Figure 5 highlights which goals softgoalsandplans
in the socialactorsgoal diagrans may be satis ed by meansof stratejic depedencies
ontheTrop os tool . It is worth noticingthatnot necessarilyanunresdévedsocialac-
tor goalhasto be resohedthroudh a goal depemleng on the system;instead,it may
geneatefor examge, a plandepewleng, ashappgensfor debugg er integr ated . The
samemayapplyto all thekinds of dependm.

Referrirg in detail at Figure 5, it can be seenthat Anal yst dependson the
Tropo s tool for NFR suppo rted , aswell astheArch itectu re Design er does,al-
thoudh for ful lling a differentinternalgod (NFR eval uated insteadof NFR made).
Analy st also depend on the goal text /grap hic documentati on suppor ted in
orderto contribute to text docu mented andto graph ic documented , on the plan
CVSinte grated in orderto fulll the plan CVS used, and, nally, on the soft-
goalsgood user guide andgood help on line . As anothe exanple, let us con-
siderthe positionFormal Engin eer , whosediagramhad not beenpresentedn the
previous pagesdue to lack of space.She depend on the Tropos tool for the
planNuSW inte grated , with themotivatiors of inte rnal stat e visu alized and
count er-exa mple pro vided .Otherexanples,notcommeredhereareshovnin Fig-

5 Actually, somemoredepemienciescould be introducel, especiallyif we conside the system
in relationswith other systemsor its subsystemsThis possibility indeed allow us for an
interestingevel of analysigfor, e.g.,thesocalledautonanoussystemsln ary casethechoice
of relatingthe systemwith othersystemspr deconposeit into subsysters, comedaterin the
processandfalls out of the scopeof the presenpaper
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ure5, which, of course,hasthe only aim of exemgifying theprocess,andhasnotto be
consideedexhatstive.

5 Conclusion

In the presenpaperthede nition proassof a Tropostool, whichis currerily in phase
of analysisand designat IRST, hasbeenusedas a casestudy for presentingsome
featuresf the Tropos methalology itself.

First,astrongeremplasiswith respecto previouspaperg11,12,18,19,4] hasbeen
putontheprocessthatleadfrom the veryinformal elicitationsof requrementsto their
descriptimsin termsof actorandgoal diagrans. Also, the processof goalsde nition,
analysisandrevision hasbeenpresentedpointing out, in particlar, how the goaldia-
gramconstrietion hasto be consicgeredasanincremantal processbasecbn a sequene
of revision steps.

Finally, thelast gure shavn in thepaperis aimedat giving anintroductive hint on
how thetransitionfrom the early requrementanalysisto the late requirengntanalysis
canbeseenaspartof asmoothandnatual process.

Themanagmentof traceabilityhasbeenraisedasa crucialpointfor correctly deal-
ing with the revision (speciallythe interphaserevision) processin future works, we
aim at further developing this issuewith other speci cally focusedcasestudiesand
examges. Neverthelesswe believe thatclearly shaving the conrectingitems (depen
dums)betweerearly andlaterequirenents,asdore in Figure5, alreadyprovidesfor a

rst steptowardsthe solution Of course,thebestsuppot canbereactedonly through
thedevelgpmentof anappopriatetool: the Tropostool.
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