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1 Intr oduction

Tropos [8, 6] is anovel agent-orientedoftwareengineeringnethodologycharacterized
by threekey aspectd7]. First, it paysattentionto the actities that precedehe spec-
ification of the prescriptve requirementslik e understandindnow the intendedsystem
would meetthe organizationajoals.Secondijt dealswith all the phase®f systenmre-
quirementanalysisandall the phase®f systemdesignandimplementationn auniform
andhomogeneouway, basecn commonmentalisticnotionsasthoseof actors, goals,
softgoals, plans, resources andintentional dependencies. Third, the methodologyrests
on the ideaof building a model of the system-to-behatis incrementallyrefinedand
extendedfrom a conceptualevel to executableartifacts,by meansof a sequencef
transformationasteps[1].

Oneof the mainadvantage®of the Troposmethodologyis thatit allows to capture
notonly thewhat or thehow, but alsothewhy a pieceof softwareis developed.This,in
turn, allows for a morerefinedanalysisof the systemdependencieand,in particulay
for amuchbetteranduniformtreatmennotonly of thesystenfunctionalrequirements,
but alsoof thenon-functionatequirementsTropos althoughnotexclusively, addresses
particularlywell the Agent OrientedProgrammingln fact, the decisionof usingmen-
talistic notionsin all the analysisphasesasimportantconsequence#gent oriented
specification@ndprogramsusethe samenotionsandabstractionsisedto describethe
behaior of the humanagentsandthe processe#volving them;thus,the conceptual
gapbetweerusers’specification(in termsof why andwhat) andsystenrealization(in
termsof what andhow), is reducedo a minimum.

Tropossupportsfive phaseof software development:early requirements, late re-
quirements, architectural design, detailed design andimplementation [5, 6].

Thepresenshortpaperconcentratesn the analysisof the earlyrequiremenphase
for thedefinition of a supporttool for the Troposmethodologyitself, called,sincenow
on,theTropos tool. In particular thetaskof encodingnitial informal requirementnto
thediagrammatidormatusedin the methodologyaswell astheincrementatransfor
mationalprocesghatis at the basisof the constructionof the completemodel,will be
addressed.
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Fig. 1. An actordiagramspecifyingthe staleholdersof the Tropostool project.
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2 Early RequirementAnalysis

Theearlyrequirementanalysisconcernsvith theunderstandingf aproblemby study-
ing an existing organizationaketting. The intentionsof the staleholdersare modeled
asgoals andgoal dependencies amongactors, andanalyzedoy meanssomeform of
goalanalysis[3, 4]. The outputof this phaseis an organizationalmodelincluding the
relevantactorsandtheir respectre dependenciefr the achiezementof the goalsand
the softgoals,andfor performingor obtainingresourcesThe modelis visualizedby
meansof actor diagrams, describinghe network of socialdependenciesmongactors,
andgoal diagrams, analyzingthe goalfulfillments.

An awful lot of high level requirementshas beenidentified, listed and justified
in [2]; dueto lack of space,only a short subsetof theserequirementsare intro-
ducedhere.For example,the actordiagramof Figure1 shavs the actorPRG nmanager
who dependson the Anal yst for two goals:feasibility study delivered and
requi rements nodel ed.

A furtherstepconcernghedecompositiorf eachgoalfrom thepointof view of the
actorwho committedfor its fulfillment. Goalsareanalyzedy usingthreebasicanalysis
techniquesmeans-ends analysis, contribution analysisandAND-OR decomposition [3,
9]. Means-endsnalysisproceedsy refining a goalinto subgoaldn orderto identify
goals plansresourcesndsoftgoalghatprovidemeandor achieving thegoal(theend).
Contritutionanalysisallows thedesigneto pointoutgoals,softgoalsandplansthatcan
contritutepositively or negatively atreachinghegoal. AND-OR decompositiorallows
for acombinationof AND andOR decompositionsf arootgoalinto subgoals.

In Figure2,thegoalr equi r ement s nodel ed isthe“end” in ameans-endanalysis
wherethe “mean” is the goal bui | d a requirenents Tropos nodel . This lastis
AND-decomposethto thefour subgoalst earn Tropos | anguage, nodel managed,
model docunent ed andnodel reasoned.

An instanceof contribution analysisis provided, in the figure, betweenthe soft-
goalexhaustive gui de andthegoall earn Tropos | anguage. Of course subgoals
deriving from an AND-OR analysiscan be further AND-OR analyzed For example,
model managed is decomposednto the retrotraceability managed, nul tiple
views visualized, diagrans edited andsyntax of nodel checked. The sub-
goalsaut omati ¢ docunentation generatedandversi on nanaged contributepos-
itively at the achiezementof the goalnodel docunent ed. Thefirst subgoalconcerns
with theautomatiageneratiorof thedocumentatiomboutthe conceptuaimodeland/or
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Fig. 2. Goalanalysisfrom the perspectie of the Anal yst .

someviews on it, while the secondregardsthe managemenof differentversionsfor
eachanalyst.

The final settingof eachTroposphasemay be reachedafter possiblyseveral re-
finementsjn eachoneof which not only new detailsmay be added but, also,already
presentlementanddependenciesanberevisedor evendeleted1].

It is obviousthatthediagramof Figure2 (andotherdevelopedduringafirstioop[2])
may be not sufficiently detailed.For this reasonjterative stepsof incrementakefine-
mentof the model have to be performed.As alreadymentionedin the introduction,
this way of proceedings a typical featureof the Troposmethodology The iterative
processot only may requireintra-phaseefinementsput, possibly alsorevisions of
artifacts producedduring early phaseqinter-phasegefinements) The importanceof
retrotraceabilityis, here,evident.
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Fig. 3. Revising Goalanalysisfrom the point of view of the Anal yst .
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Just as an example of the intra-phaserefinementactiity, the revision of the
goal diagramin Figure 2 is presentedn Figure 3. The contributions from bui | d
a requirenents Tropos nodel to organization described and understand
custoner requirenments arehereintroducedThesewereinitially consideredsorig-
inal Anal yst’'s goal (seeFigure 1), but then not further analyzedin Figure 2. The
revision proposedin Figure 3 is necessaryto completethe analysisof the require-
mentsof Figure 2, accordingto what was initially introducedin Figure 1. Among
others elementsintroducedin the revision, let’s list: desi gn case tests, text
docunent ed, graphi ¢ docunented andfeasibility study delivered (seeFig-
ure 1), that becamethe endin a means-endsnalysiswherethe “mean” is the goal
record intervi ew. Formoredetails,se€e[2].

3 Conclusion

In the presentpaperthe early analysisfor a Tropostool hasbeenusedasa casestudy
for presentingsomefeaturesof the Troposmethodologyitself.
Onepointthatdeseresa notehereis thatthe managemenf traceabilityhasbeen
raisedasacrucialpointfor correctlydealingwith therevision (speciallytheinter-phase
revision) processin future works, we aim at further developingthis issuewith other
specificallyfocusedcasestudiesandexamples.
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