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Social Architectures for Software EngineeringSocial Architectures for Software Engineering

New IT domainsNew IT domains: E: E--business, knowledge management, business, knowledge management, 
peerpeer--toto--peer computing, web servicespeer computing, web services, …

–– VirtualVirtual EnterprisesEnterprises / / CommunitiesCommunities, , EE--MarketPlacesMarketPlaces, , 
TeamWareTeamWare, …, …

MultiagentMultiagent systems: systems: more appropriate for building 
concurrent, distributed, and dynamic IT applications.

Requirements Driven MotivationRequirements Driven Motivation: Analyzing System in : Analyzing System in 
terms of abstractions that better match its terms of abstractions that better match its socialsocial
operational operational environmentenvironment (e.g., an enterprise, a corporate (e.g., an enterprise, a corporate 
alliance, …) = alliance, …) = TroposTropos

MAS motivationMAS motivation = Society of agents
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TroposTropos: Requirements: Requirements--Driven (Agent) Driven (Agent) 
Software EngineeringSoftware Engineering

1. Early requirements1. Early requirements: understanding a problem by studying an 
organizationalorganizational settingsetting; output : organizational model with relevant 
actorsactors, their goalsgoals and inter-dependencies

2.2. LateLate requirementsrequirements: system-to-be described within its 
operationaloperational environmentenvironment, with relevant functionsfunctions and qualitiesqualities

3.3. ArchitecturalArchitectural designdesign: global architecturearchitecture defined in terms of 
interconnected subsystems 

4.4. DetailedDetailed designdesign: behavior of each architectural component  
defined in detaildetail

5. ImplementationImplementation: system implementation carried out consistentlyconsistently
with detailed design
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SKwyRLSKwyRL*: Multi*: Multi--Agent Systems ArchitecturesAgent Systems Architectures
Architectural Design: : Organizational Styles Styles 
(Organizational Th.)(Organizational Th.)

–– Vertical Integration, Pyramid, Joint Venture, Structure in Vertical Integration, Pyramid, Joint Venture, Structure in 
5, Bidding, Hierarchical Contracting, Takeover, …5, Bidding, Hierarchical Contracting, Takeover, …

Detailed Design: : Social Patterns ((Agent, Social Th., …), …)

–– Broker, Matchmaker, ContractBroker, Matchmaker, Contract--Net, Mediator, Monitor, Net, Mediator, Monitor, 
Embassy, …Embassy, …

Atomic : : Social and intentional concepts –– i*
–– goals, actors, social dependencies, …goals, actors, social dependencies, …

+ Agent Architectural Description Language
*Social Architectures for Knowledge Systems Requirements Elicitation
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Agent Agent andand MultiMulti--AgentAgent SystemSystem
An An AgentAgent isis a a system entity, system entity, situatedsituated in some in some 
environment, that is capable of  environment, that is capable of  flexibleflexible, , autonomousautonomous
action in order to meet its design action in order to meet its design objectiveobjective

A A MultiMulti--Agent SystemAgent System is a is a social organizationsocial organization
composed of agents that interact with each other to composed of agents that interact with each other to 
achieve common or private goalsachieve common or private goals

BDI Model : Most mature BDI Model : Most mature andand usedused agent agent modelmodel
–– RootsRoots in in philosophyphilosophy andand cognitive sciencecognitive science

Main Main BDI conceptsBDI concepts are:are:
–– BeliefsBeliefs representrepresent thethe informationalinformational statestate
–– DesireDesire are are itsits motivationalmotivational statestate
–– IntentionIntention reprepresentsreprepresents thethe deliberatiivedeliberatiive statestate
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Joint Venture Applied to Steel IndustryJoint Venture Applied to Steel Industry

CarsidCarsid
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Abstracting the Joint Venture PatternAbstracting the Joint Venture Pattern
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Social Architecture: P2P Social Architecture: P2P SupplySupply Chain ManagerChain Manager

In Joint In Joint VentureVenture
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Components’ Components’ RationaleRationale withwith Social Design Social Design 
PatternsPatterns

EmbassyEmbassy PatternPattern MediatorMediator PatternPattern
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1) Patterns Generation and Simulation1) Patterns Generation and Simulation

Code Skeleton GenerationCode Skeleton Generation

InterfaceInterface GenerationGeneration

An EAn E--Business BrokerBusiness Broker
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2) 2) EE--mediamedia as a structureas a structure--inin--55
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Jack Development Environment & EJack Development Environment & E--MediaMedia
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2) E2) E--Media ApplicationMedia Application

DVD DVD searchsearch engineengine andand
productsproducts information information poweredpowered
by by BackstoreBackstore

FrontstoreFrontstore handleshandles welcomewelcome
interface. interface. 

CoordinatorCoordinator adaptsadapts interface interface withwith
promotions promotions andand bestbest sellerssellers
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3) Information 3) Information RetrievalRetrieval SystemSystem in in JointJoint--VentureVenture
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3) 3) EE--SearchSearch
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ConclusionConclusion
New IT domainsNew IT domains for the Enterprise (open, dynamic, for the Enterprise (open, dynamic, 
distributed)distributed)
–– VirtualVirtual EnterprisesEnterprises / / CommunitiesCommunities, , EE--MarketPlacesMarketPlaces, , TeamWareTeamWare

–– Social EnvironmentsSocial Environments

Architectures in terms of requirements and social modeling Architectures in terms of requirements and social modeling 
conceptsconcepts

–– Social Structures, Conceptual Framework, ADLSocial Structures, Conceptual Framework, ADL

–– MAS Architectures asMAS Architectures as Social StylesSocial Styles

–– Details in terms of social design patternsDetails in terms of social design patterns

Narrows the gap requirements / designNarrows the gap requirements / design


