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Introduction LES

e Agent-oriented Software e Software Product Lines
Engineering - New trend of software
- Important new direction of reuse
software engineering — Lower costs
- Allow the development of - Reduced time-to-market
distributed complex - ~ Quality improvement

applications .~ . “ 7

S~

Ve
e Most of the agent-oriented methodologies do not take into : "".
adoption of extensive reuse practices ‘M t‘v
e SPL methodologies do not detail or barely detail the modelil ‘gm!
documentation of SPLs that take advantage of agent technc t'
e Only some recent research has explored the integration of SPLs and MASs
technologies
— Incorporating their respective benefits
- Helping the industrial exploitation of agent technology
* There are still many challenges to be overcome in the Multi-agent Systems
Product Lines (MAS-PLs) development

Product
Development
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Introduction LES

e Proposed Solution

- Definition of a domain engineering process for
developing MAS-PLs

e Detailing its activities and their respective artifacts

- Notations to model and document agent variability
- Models to capture agent features traceability
- Modeling agent features independently

e Incorporation of agents into existing systems designed
with other technologies with a low impact
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Process Overview LES
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(ili) Incorporate notati ons and activities
of existing SPL and MAS approaches
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Process Overview LES

 Notations and guidelines adopted along all our process

- Use of <<kernel>>, <<optional>> and <<alternative>>
stereotypes to indicate variability in the models

— Use of colors to distinguish features in models
— Provide features traceability

e Agent Features Granularity

— Features granularity refers to the degree of detail and precision
that a design element that implements a feature presents

— Besides the usual variabilities present in SPLs, three different
kinds of agent variability

e Agents
o Capabilities is mechanism to
N support modularity and
* Capabilities <:: reusability while still allowing
meta-level reasoning
7
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Documenting Agent Variability LES

Our Extensions:

(v) UML 2.0 frames to indicate a
behavior related to a crosscutti ng
feature in dynamic models

[~

(- .
<=:=:Dpt|un:a|:=:=>

=<helief== User user

<=<alternativl, capahility=3
AcademicEve ility

~\

MAS-ML Extensions:
Documenting Agent Vari ability
In the Domain Design

/ <<nptional==
Weather Agent
=<goal>> boolean : inform_weather {

<=<slbgoal=> hoolean : discover_location
==subgoal>> boolean : request_weather

}
/

<==helief>> String : weatherService

/_ <<alternative, capahility>> —\
TravelEventCapability

<<goal>> boolean check_areas_of interest = Verifylnterest
<<goal== boolean event_type = VerifyEventType
<<goal== boolean event_location = “WerfylLocation

<<goal==> hoolean check_activities = WerifyActivities
<<goal== hoolean check_place_type = VerifyPlaceType
<<goal== hoolean check _weather = VerifyWeather

-

{FindWeatherProvider}
{IRequestForecast{:
{AnalyseForecast}

YerifyWeather[FindWeatherPravider, FequestFarecast,
nalyseForecast}. ..




I Tracing Agent Features

de Engenharia de Software

orio

”

Laborat

LES

CJous
7 ® Senices
o % Calendar
o= © Event Scheduler
&= © Event Reminder
o % Eyvents Announcement
¢ © Event Suggestion
&) Environment
au EventsAnnouncement
- @ Userfgent
a8 EventAnnouncerCapability
¢ af EventClientCapability
oo Academic
af AcademicEventCapability
@O Travel
af TravelEventCapability
¢« Eventdnnouncer
_| Eventannouncement
¢« EventClient
_| Evenoffar
¢ © Academic
a8 CheckfcademicEvent
& @ Travel
¢ af CheckTravelEvent
| WeatherRespanse
¢ @ Manageragent
«f Startégent
9@ Weather Semnvice
) Environment
oy Weather
¢ @) WeatherAgent
a8 WeatherProviderCapahility
-« WeatherProvider
| WeatherRequest
¢ @ FacadeAgent
+ FacadeRole

Feature/Agent
Dependency model
- Indicates which design

elements are related to
each feature




Laboratério de Engenharia de Software

MAS-PL Case Studies LES

- MAS-PL of conference management systems
- Examples of agent features

o Automatic paper distribution

» Conference suggestion

» Task management

=
Ny L
o JI!J

OnLine Intelligent Services

- MAS-PL of web-based systems that provide different personal
services to the user

- Examples of agent features
* Events reminder
* Events scheduler
e Events suggestion
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Conclusion LES

e We presented a process for domain engineering to

develop MAS-PLs

— Describing the activities to be performed in each one of
the phase that compose the process

— Built in a bottom-up fashion
e Development of MAS-PL case studies
e Use of SPL and MAS approaches to model them
e Deficiencies identification

* Process definition
- Leverage existing approaches
- Documenting and Tracing Agent Features
— Separated Modeling of Agent Features
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A DOMAIN ENGINEERING PROCESS FOR MAS-PLS

W E L COM E Involved People

de Engenharia de Software

Multi-agent System Product Lines {MAS-PLs) are the integration of two promising # Ingrid 0. Munes (PUC-Rio)
technologies: Multi-agent Systems (MASs) and Software Product Lines (5FPLs). On the ingridnunes@gmail.com
one hand, MASs provide a powerful abstraction to model features with autonomous « Camila P. B. Munes [PUC-Rig)
and pro-active behavior. However, MAS methodologies have not addressed so far the camilan@gmail. com |
-g need of developing large scale customized systems and little effort has been done in s Elder Cirilo [PUC-Riz)
‘2 order to take advantage of software reuse techniques. Complex modern software alderreigli@yahoo. com.br
E systems, which tend to be context-aware, opened, autonomous and highly s Uird Kulesza (UFRM)
_g interactive, will be growingly needed in massive amounts. On the other hand, 5PLs uira@dimap.ufrn.br
® aim at developing system families with shorter time-to-market and lower costs by s Carlos J. P. de Lucena (PUC-Rig)
- the exploitation of commonalities among family members. lucena@inf. puc-ria.br

In this context, the main goal of our research work is to propose a domain
engineering process for developing MAS-PLs. It defines activities and work products,
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