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MotivationMotivation

 Project developed for SCORE @ ICSE 2009
 Finalist
 Using Tropos

 Requirements and architecture modeled with i*q
 Some gaps were identified



ScenarioScenario: : OscarmPastorOscarmPastor is is travellingtravelling with his with his famillyfamilly to Recife, Brazil. to Recife, Brazil. 
There, he will need to go There, he will need to go from his hotel to from his hotel to OlindaOlinda. Checking this . Checking this 

route in BTW he will seeroute in BTW he will see user commentsuser comments about how jammed theabout how jammed theroute in BTW, he will see route in BTW, he will see user comments user comments about how jammed the about how jammed the 
traffic usually is during rush hour in the main avenue, then he will traffic usually is during rush hour in the main avenue, then he will find a find a 

new route new route going through a parallel avenue.going through a parallel avenue.
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1)1) TypeType youryour destinationdestination1) 1) TypeType youryour destinationdestination



2) 2) SeeSee thethe routeroute
1) 1) DestinationDestination
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3) 3) SeeSee
advicesadvices



0)0) RegisterRegister
2) 2) SeeSee
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44)) AddAdd adviceadvice
2) 2) SeeSee
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2) 2) SeeSee
routeroute

3) 3) SeeSee
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1) 1) DestinationDestination 44) ) AddAdd
adviceadvice

0) 0) RegisterRegister

5) 5) WikipediaWikipedia, , PanoramioPanoramio andand YouTubeYouTube mediamedia



2) 2) SeeSee
routeroute

3) 3) SeeSee
advicesadvices

1) 1) DestinationDestination 44) ) AddAdd
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6) 6) TheThe biggerbigger thethe iconicon, , thethe biggerbigger thethe relevancerelevance

0) 0) 
RegisterRegister

5) 3rd5) 3rd--partyparty infoinfo

RegisterRegister

BasedBased onon explicitexplicit feedbackfeedback andand profileprofile matchingmatchingBasedBased onon explicitexplicit feedback feedback andand profileprofile matchingmatching



Early requirements (the environment)Early requirements (the environment)
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BTWBTWBTWBTW

L iLate requirements
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Late requirements (2)
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Recommendation Agency ArchitectureRecommendation Agency Architecture

Detailed design models [7]g [ ]
 Detailed architecture
 Communication Communication
 Environment

R ti l Rational
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Identified gapsIdentified gaps

Related to Related to
 Different versions of the modeling language and tool 

supportsupport
 Reuse of Multi Agent Systems

Requirements elicitation Requirements elicitation
 Quality of models

T iti f i t t hit t d l Transition from requirements to architecture models
 Transition from architecture models to detailed design

T iti f d t il d d i t d Transition from detailed design to source code



Research objectivesResearch objectives

Tool support MAS reuse

• A SPL 
approach

• A SPL 
approachapproach approach

MAS: Multi-Agent Systemsg y
SPL: Software Product Line



Tool support – a SPL approachTool support a SPL approach

 Use the SPL principles to generate specific goal 
modeling tools
 Core asset: core i* metamodel
 Configuration: accordingly to specific i*/Tropos languages

L hi t ti d t l ti Launching: automation and tools generation

Core Metamodel
Generation of a 
version of the

FUTURE:Generation
of other versions ofCore Metamodel version of the

iStarTool
of other versions of

the iStarTool



i* Metamodeli  Metamodel



MAS reuse – a SPL approachMAS reuse a SPL approach

 Our goal is to extend the Tropos process to enable 
the development of multi-agent systems according 
t th SPL hto the SPL approach
 Domain Engineering (DE)

A li ti E i i (AE) Application Engineering (AE)

Unified Tropos 
(U T )

Relating goal models
to feature models

FUTURE: Include DE 
and AE in U-Troposprocess (U-Tropos)

(i*-c and G2SPL)
and AE in U Tropos

(Tropos-SPL)



U-TroposU Tropos

 A process based on different versions of the
Tropos methodology, techniques and
templates



i* language for SPLi  language for SPL

 Attempts to overcome the limitations 
presented by existent approachespresented by existent approaches
 A goal-oriented language that fully 

represents variabilities and commonalities inrepresents variabilities and commonalities in 
SPLs



i*-c (i* with cardinality)i c (i  with cardinality)

 Extension of the i* language to include
cardinalitycardinality
 Tasks, resources and means-end

<0..1>
<1..1>
<n m><n..m>



eCommerce Feature ModeleCommerce Feature Model 



eCommerce i* Model



ResultsResults

Feature Model Goal Model PL-
AOVGraph

Aspectual i* Our approach

Solitary Feature with cardinality Not supported Not supported Not supportedSolitary Feature with cardinality 
[m..n]

Not supported Not supported Not supported
Supported

Solitary Feature with cardinality 
[0..1] (optional)

Supported. Supported Not supported
Supported

S lit F t ith di lit S t d S t d S t dSolitary Feature with cardinality 
[1..1] (mandatory)

Supported Supported Supported
Supported

Binary relations which includes 
optional, mandatory and cardinality–
b d lik l ti

Not supported Not supported Not supported
Supported

based like relations
Feature Group with group 

Cardinality <i-j>
Not supported Not supported Not supported

Supported
Feature Group with group 

C di lit <1 k> k i f th
Supported Supported Supported

S t dCardinality <1-k>, k= size of the 
group (inclusive-or) 

Supported

Feature Group with group 
Cardinality <1-1> (exclusive-or)

Supported Supported Not supported Supported
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