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Motivacao

Rastreamento de artefatos de software tem sido
reconhecido como fator de melhoria na
qualidade de sistemas de software.

[Spanoudakis, Zisman 2005; Hull, Jackson, Dick 2005]

0 Entendimento do sistema de software
01 Analise das implicacdes na ocorréncia de mudancas

Mecanismos de rastreamento tradicionais
nao abordam as necessidades relevantes a
Sistemas MultiAgentes (SMA).




Motivacao

Sistemas multi-agentes introduzem novas
questoes de projeto/desenvolvimento
quando comparado com abordagens de
desenvolvimento de software tradicionails.

Aspectos sociais e de autonomia
devem ser considerados durante o
desenvolvimento.

/ ;—:\\ [Luck, et al. 2003]
{Q\j O [Mao, Yu 2004]




Motivacao
O Problema

Como considerar caracteristicas
especificas de agentes durante um
processo de rastreamento?

A Solucao

Criacao de um modelo e um processo

especifico para capturar essas
caracteristicas.




Escogo da Progosta
m TROPOS

0 Um framework usado na modelagem sistemas
multiagentes e centrado em requisitos;

1 Faz uso das abstragoes e conceitos das disciplinas
organizacional e social para entender, modelar,
analisar e projetar;

1 Area de Aplicacdo

= Desenvolvimento de software centrado em requisitos
1 Fases contempladas pela metodologia:
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Motivacao

[Pinto, Silva, [Pinto,
C ? Castro 2005b] || et al 2007]
14 14
. O m O . [Pinto, Castro, || [Pinto, Silva, Rastreabilidade
Toranzo 2002] | | Castro 2005a] em Tropos
s d (requisitos finais
[Castro,Pinto, [Castro, e arquitetura inicial)
Castor 2003] et al 2003]
14 14

[Castro 2002] Rastreamento

4

wario padrao
de agente

v

e Rastreamento
[Toranzo 2002]

para Agente




Escogo da Progosta

m Agentes

OrganizagOes compostas de
agentes cognitivos

Entendimento
da autonomia e cooperacao entre
agentes

Ambiente fechado




JIORRGE T Sigerda: Criagio de
odelos Especificos

s Metamodelo de rastreamento

= Modelo de referéncia de rastreamento
1 Tabelas e Matrizes

= Processo de rastreamento (aplicado a TROPQOS)




Rastreamento para SMA

= Por que modelos especificos?

Abstracao chave envolvida no paradigma orientado a
agente difere do desenvolvimento tradicional de
software :

= Capturar crencgas, intencoes, planos
= Capturar organizacoes, papeéis
= Modelo mais rico de dependéncias.




Rastreamento para SMA

m Auxilia a responder:
(para cada agente)

1Qualis sao os papéis que ele depende?

1Quais sao os planos executados para
alcancar suas metas?

1Quais sao as metas ele é responsavel?

1Qualis sao 0s recursos estao disponiveis para
ele e quais sao os de sua responsabilidade?

1Etc.
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Rastreamento para SMA

m Metamodelo de rastreamento

1 Descrever relacionamentos encontrados comumente
em desenvolvimento Orientado a Agente

= Modelo de referencia de rastreamento

1 Introduzir elementos especificos a SMA
= Capacidades dos agentes
= Aspectos sociais

1 Auxilia desenvolvedores a encontrarem:
= Elementos a serem rastreados
= Relacbes entre esses eles

= Processo de rastreamento aplicado a Tropos

1 Guia a criacao das matrizes de rastreamento em

conexao com Tropos.
11




Metamodelo de Rastreamento

m Pacotes

1 Kernel traceability metamodel
= Modelo de Toranzo

1 Agency traceability metamodel
= Extensao a desenvolvimento orientado a agente
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Metamodelo de Rastreamento

Element Relationship
———————— ——
m Kernel
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Metamodelo de Rastreamento

m Agency traceability metamodel

Clas= Contribution

-contribution-Grade ;- String
-contribution-Type @ =tring

dependency-type

W
Dependent
: = AssociationClass
-dependun-Mame ;. String
-dependun-Type © String T —~ ’T‘
Ownership Resource
-tree : =tring -action : String

Realization

-realization-Type
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Agencx traceabilitx metamodel

m RelacoOes Binarias

name
<<association type>>

Plan (0% contribite 0. |eoftGoal
==contributions==

Rol el has 1.> |HardGoal
==mwherships=s=

Contribution relation

Ownership relation

Roleld!l execite 1% Plan

<ztreglization==

*
1. uzed-hby =
=SSrESOUrCes==

R oloe Rezource

Realization relation Resource relation
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Agency traceability metamodel

m Relacao Ternaria

depender

<<dependent>>

dependum

dependee

Concrete syntax for dependent association

depender
1
==dependent== <i
1
n.* d ,
ependes
Role 0.7

1 dependum 1

HardGoal

Example dependent association type.
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Modelo de Referencia de Rastreamento

m Pacotes
1 Kernel traceability reference model
= Modelo de Toranzo

1 Agency traceability reference model

m Extensiao necessaria ao desenvolvimento orientado a
agente

[ ]

Hernel traceability
reference model
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Agency traceability
reference model

(@)
(/)]
7))
Q
(&)
(@)
S
(a8
|
S
(&)
c
<))
-
O
(¥t
(<))
oc
Q
o
o
(<))
©
(@)
=
|
o
Q
o
(@)
£
©
)
()
=

17




Modelo de Referencia de Rastreamento

[ ] [ ]
-H = Kernel traceabillity reference model
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Modelo de Referencia de Rastreamento

= Agency traceability reference model
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m [abelas

0 Estrutura de tabela para Classe
= Usada para representar as classes envolvidas no relacionamento

ClassName: SubClassName

ID Instance

= Exemplo:

Internet Crders
Statistics = Frocessed

produced 5
HG3
Adapted H

HG5 f HG6
Media item
Order;[{aced

Figure 4-24: Part of SR diagram Media@ (goal tree)

Metamodelo - Modelo de Referéncia - Processo

Tabelas e Matrizes

GOAL: Hard-goal

1. HGY

1D Instance
HG1 [|Internet orders process
HG2 |Statistics produces
HG3 |Adapted
HG4 [ltem order handeled
HG5 |[Order placed
HG6 [Media item bought
HG7 |ltem searching handeled
HG8 [Catalogue Browsed

Keyword searched
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Tabelas e Matrizes

m [abelas

[ Estrutura de tabela para Dependéncia
= Usada para representar a classe dependéncia

= Exemplo:

Medii% D6

D1

D4
Checked out

Dependency
ID Instance Type
Rating & Figures
DEPENDENCY
o ID Instance TYPE DEPENDENCE
Manager D1 [Checked out Goal

— b7 D2 [Adaptability Soft-goal

Order information D3 |Avaliability Soft-goal

D4 |Security Soft-goal

D5 [Maintainability Soft-goal

S D6 |Rating & Figures Resource

N—— D/ [Order information Resource

!
Figure 4-3: SD Diagram of the Architectural model for Medi@ 21




- Processo

encia

n

Metamodelo - Modelo de Refer

Tabelas e Matrizes

= Matriz de associacao
01 Usada para representar as associacoes binarias

—

Relation-Name
<<association type>>

destination class

Instance of

Instance of
origem class

<tuple value>

= Exemplo:

Internet Crders

SUb'gqal HG1-Internet orders |HG4- Item order HG7- Item searching
<<agregation>> processed handled handled
-
HG2- Statistics produces <L,A>
HG3- Adapted <M,A>
HG4- Iltem order handled <H,A>
HG7- Item searching handled <H,A>
HG5- Order placed <H,A>
HG6- Media item bought <H,A>

H /j

G5
er Pla
M

Figure 4-24: Part of SR diagram Media@ (goal tree)

Processed HG8- Catalogue browsed <H.A>
I RA HG9- Keyword searched <H,A>
HG4 HG7
P ltem =earching
handled handled
HG6 LY
Media item
bought 3
A 22




Tabelas e Matrizes

= Matriz de dependéncia
0 Usada para representar a associagao ternaria (<<dependent>>)

(@)
7]
0
o n
o Collaboration Instance of
2 <<dependent>> dependee class :
o N Iedia @
' Instance of {<dependum nome, bl Pl ree
dependent class dependum type
_g P P ype>}
c
N}
- Exemplo: COrder information

Figure 4-3:
SD Diagram of the Architectural
model for Medi@
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Collaboration R2- Order
<<dependent>> R1- Strore Front Processor R3- Back Store R4- Joint manager
N
R1- Store Front <D2- Adaptability, soft-goal>
<D3- Avaliability, soft-goal>
R2- Order Processor <D1- Checked out, hard-goal> <D7- Order information, resource> <D4- Security, soft-goal>
R3- Back Store <D6- Rating & Figures, resource> <D5- Maintainability, soft-goal>
R4- Joint manager
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O Processo de Rastreamento

3 Egﬂ Legend
@D —— Document DzD

SD Architlectural diagram WorkDefinition
SR System diagram SR Architectural diagram

List of the Relevant Traceability S Model
P > Elements —
Y| 4 ‘\_\\ & \.\‘ --”_.-" /.' oy

Matrixes Structure

- Processo

Process Role

A

. = S Traceability Matrixes

4 v A

‘} "‘~..~\\ “\\ ".“‘ "'."'
4 N Y NS
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4 ‘ K
ng (ISt) )
Da — @

A
Infgrm’ation Structuri
2D

Definition of Traceability Matrixes (DTM)

encia

n

Information Gathering (1G)

Traceability
Reference Model

Figure 4-29: WorkDefinitions Flow for traceability process
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O Processo de Rastreamento

A Legend
.Agent Designer

Document

7 Y= b

SR Architeciural diagram -
. Process Role Guidance

@D Model Activity
SR System|diagram | E

Goals Identification V' |, " Roles Identification \,\/ Resource Identificlation

I I J
= D
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— Plans Identification Dependency Identification j
E— RESOURCE Table
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O Processo de Rastreamento

.Agent Designer

Document

Traceability
refergnce model

N

Set Values for the
Relations Instances

Define Association:
Matrix Structure

[More associafi’o_n
Matrix structure?].

Yes

) )

Define DEPENDENT relation

DEPENDENT Matrix Structure

No

Association Matrices Structures

®

Legend

Y= b

Association Matrices Structures
Updating

Figure 4-32: Workflow for Information Structuring (ISt)

Model Activity
Process Role Guidance
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O Processo de Rastreamento

A Legend
-Agent Designer

Document

Y 5
Model Activity
y |

Process Role Guidance

— —1 Traceability Matrixes

Matrices structures... . Define matrixe relationship

List of the Relevant
Traceability
elements

Traceability matrixes creating

[More
matrix?]

No =

Traceability Matrixes updated

l Figure 4-35: Workflow for Definition of Traceability Matrixes (DTM)
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itter-AS

= DBSitter-AS
= Projeto abstrato
= Aplicacao do processo de rastreamento




DBSitter-AS

= O que é7?

E um SMA cujo objetivo é fornecer autonomia ao
tradicional SGBD.

= DBSitter-As é apresentado como um framework
arquitetural para componentes de resolucao de
falhas autbnomos

= Atua como um administrador de banco de dados
eletronico

= Modelado usando a metafora organizacional
0 Detecting and solving faults
01 Notifications and records

0 Knowledge and suggestion
29



DBSitter-AS: Pro'|eto Abstrato

m Objetivo: descrever como o projetista
pode identificar:

1. Quais sao os papéis que o
coordenador DBSitter depende para
alcancar suas metas

2. Quais sao os planos que o
coordenador DBSitter executa na
resolucao de falhas

30



DBSitter-AS: Projeto Abstrato

Legend

DESitter-AS @
: /| Hesource 1

Information and > HardGaoal 1 SoftGoal 1
ed

knowledge manag

Fault episode
resalution

feedback
registered

Fault resolution " Eﬂﬂwmdge
lan gueried ase
_manager

Specific episode
Events of resolution_plan
fault solver

Fault monitored
and solved

Events
naotified

Fault episode -
| plan resolution
\ registed
/

(“' Flan resolution

information gqueried /¢
(/f" ;‘x"
5
FHesoltion plan )
N

~

Reparter
manager

Coordinated

_ Epizode
Events of e Coordinator resolution  plan
coordination DESitter-AS
- nformation. |
Global information >
of resolution >

Figure 5-4: Architectural diagram for DBSitter-AS a1




DBSitter-AS: AEIicando 0 Processo

Role -
Diagram
ID Instance -
R1 Coordinatér DBSitter-AS Collaboration Instance of
R2 Reporter manager Figure 5-4 > <<dependent>> dependee class
R3 Knowledge base manager —
R4 Fault solvers Instance of {<dependum nome ,
DEPENDENCY dependent class dependum type>}
ID Instance Type Dependency
D1 Events of fault solver Resource
D2 Events of coordination Resource
D3 Coordinate Goal
D33 Fault monitored and solved Collaboration
D4 Fault solved <<dependent>> R4- Fault solvers R3- Knowledge base manager
D5 Fault status =
<D10-Fault episode resolution plan
D6 Fault detected <D4-Fault solved, goal> registed, goal>
D7 Fault episode resolution feedback D5-Fault status.resource <D11-Plan resolution information queried,
D8 |Fault resolution plan queired R1- Coordinator DBSitter-AS |~ ’ ”  |goal>
N9 Specific enisode resolition olan <D6-Fault detected,goal> <81‘21 gfsslllrfic;n plar:., rescf;urce>
< - opal Information o
resolution,resource>

ang - somed /  \eyeieiey /

Fault resolution _
lan gueried

Snecific episode
resalution plan

Knowledge
Base
_manager

1. Quais sao os papéis que o
,,f;i_g;ﬂm; ) coordenador DBSitter depende
para alcancar suas metas

Epizode
resolution  plan

Coordinator
DBSitter-AS
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= Consideracoes

= Analise comparativa
= Contribuicoes

= Trabalhos futuros



Consideracoes

= Rastreabilidade habilita desenvolvedores seguir rastros
entre requisitos e os respectivos artefatos, entendo
melhor SMA

= Definimos um vocabulario de agente para se usado no
contexto de desenvolvimento de software

m DBSitter foi usado como um exemplo para demonstrar
a utilidade da nossa proposta

= Concluimos que ela captura elementos que auxilia o
entendimento de autonomia e cooperacao dos agentes

34




Analise comparativa

Nossa proposta Proposta deToranzo
Requisitos s&o classificados N «
explicitamente
Rastreamento da analise N
X

means-end de softgoal
Complexidade de papel pode J

) X
ser abstraida
Dependéncia entre papéis N x
expressa explicitamente
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Contribuicao
m Definicao de relacoes

1 Metamodelo de rastreabilidade de agente
1 Modelo de referéncia de rastreabilidade de agente

m Introduzir rastreabilidade nas fases de
requisito final e arquitetura inicial do Tropos

1 Um processo para construcao das matrizes de
rastreamento durante o desenvolvimento de
software.
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Trabalhos Futuros

m Aplicar o processo de rastreabilidade as demais fases de Tropos

m Conduzir mais estudos de casos para melhor avaliar a nossa
proposta

= Aumentar a “granularidade” de outros aspectos de rastreamento
em agente. Por exemplo, qual acao especifica do plano é
dependente do outro agente.

m Aplicar a nossa proposta a outras metodologias orientadas a
agentes (Ex. Gaia)

= Desenvolver uma ferramenta CASE para suportar a construgao
das matrizes e o0 processo de rastreamento

Além dos trabalhos futuros, planejamos estender a nossa proposta
com a intencao de:

1 Considerar outros tipos de agente (ex. Agentes de aprendizagem)
0 Permitir ser aplicada no contexto de sistemas abertos.
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DBSitter-AS: Pro'|eto Abstrato

why | f

— Resolution plan
Coordinator )
DBESitter-AS
Coordinated b
-'/ | "\
.lr \
|l/ \‘.
rf" ‘.\I
Allocate Task :
;r by L
Events of 1

ey
HardGoal 4 HardGoal 5
@ardGoaI @ @ardGoaI D <F'Ian 2> {Plan 1 )

OR-decomposition Means-end analysis

’ HardGnaI 3 SDﬂGoaI 1
. @ardGnaI 1 @ardGnaI 2

coordination

Chooss
active agent

‘1
N
-‘”-\_ . ; AND-decomposition Contrlbutlon link
£y Epizode Elaborate plans

resolution plan
.-"'d-'

.....

L(;g;énd
mee1| | Figure 5-5: Coordinator DBSitter-AS SR diagram
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DBSitter-AS: Aplicando o Processo
m Definition of Traceability Matrixes (DTM)

Has Acomplish
<<ownership>> HG5-Cordinated <<sat_|?fy>> HG5- Cordinated
R1-Coordinator DBSitter-AS <A> PL1- Cordinate <H,0>

Figure 5-18: Has matrix Figure 5-19: Accomplish matrix

Sub—plgn PL3- Elaborate |PL4- Allocate PL5- Instance |PL2- Allocate
<<agregation>> PL2- Allocate task
A plans resource agents task
e T B T <H,A> <H,A> <H,A> <H,A> <H,A>
s <H,0>
Coordinataor
DESitter-AS <H,0>

Figure 5-20: Sub-goal matrix

el

Events of
coordination

Choose
active agent

2. Quais sao os planos
que o coordenador
DBSitter executa na
resolucao de falhas

Instance
agents

Episode
resaolution plan

Figure 5-5: Cfébrdinator DBSitter-AS SR diagram

o

Elaborate
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EscoEo da Progosta

m Rastreabilidade

Relacoes relacionadas a produtos

= Relacionamento entre os artefatos
independente de como foram criados

Relacoes relacionadas a processo

= SO sao capturados quando se tem a
historia das acoes que a construiram
pegas no processo de desenvolvimento

1 Quem criou?
0 Quem modificou?
1 Por que?
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Escogo da Progosta

Requisitos Iniciais TROPOS

Requisitos Finais

Projeto Detalhado

Implementacao
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DBSitter-AS

m Estrutura Organizacional
“Detecting and solving faults”

Detecting and solving
faults

Detecting and solving
infrastructure
problems

Detecting and solving
DBMS problems

Operation System Connectivity DBMS control DBMS physical

structure manager

DBMS logical
structure manager,

manager manager structure manager
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DBSitter-AS

blaintainable system
provided

Custamizable system
provided

Configure access Business rules
ta DBMS and 0.5
Configure
Falicies
<} 5
Get <] Register user it
configuration canfiguration Usable system
provided

f Self learning

DBSitter-AS

Get solution
correction
feedback

Register fault
cases and
solution

[Set organization
policies and
business rules

+
Trustful system
Information and fgyises = Motify - Genetrate event
knowledge events register
£
Generate reports
A Autonomous - Evants
notified

fault resalution perfarmed

managed

Legend

HardGoal 4 HardZoal &
@ardGual @ GardGual a <F'Ian 2> { Plan1 >»

Fault monitored
and soled

OR-decomposition Means-end analysis /"
%, 5 5
oy
¥, HardGoal 3 il el |
g Monitor and sol
i onitar and solve f K #
H-""a.__h faults GardGDal D G!ardGual 9 @
AND-decomposition Contribution link

Figure 5-3: Strategic rationale model (SR) for the DBSitter-AS
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D

BSitter-AS: Projeto Abstrato

Fault

Fault solver

\
/

Solvers

Fault
DETECTOR

N

Fault detected
Fault detected

Monitor status

Fault solkved

Fault status

Fault solved

Status

Status Fault status

Legend

Events of
fault salver

Ewents of
fault solver

HardZoal 4 HardGoal &
@ard@nal @ @ard@nal D <p|an 2> EPlan1)

OR-decomposition Means-end analysis

HardGaaI 3 SDﬁGoal 1

@ardGual D @ardGual 2
Contrlbutlon link

AND-decomposition
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Figure 5-8: Architectural diagram for Fault solvers pattern
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DBSitter-AS: Pro'|eto Abstrato

______

Coordinator
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ﬂﬂﬂﬂﬂ

Resolution plan

|l/"r

rf"

Allocate Task
:; by by
Ewents of 4 Ihis

coordination _ & why
Choose
W' 4 Ry active agent

5,
b Instance
agents

™ Episode
resolution plan

Legend

Resource 1

HardGoal 1 SoftGoal 1

Intance
hew agent

Elabarate plans

.....

Legend

HardGoal 4

HardGoal 5

OR-decomposition

HardGnaI 5
@ardGnaI 1 @ardGnaI 2

AND-decomposition

s 7\
@ardGoaI @ @ardGoaI D <F'Ian 2> @

Means-end analysis

SDﬂGuaI 1

Contrlbutlon link

Figure 5-5: Coordinator DBSitter-AS SR diagram
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DBSitter-AS: AEIicando 0 Processo

m Etapas do Processo:

1 Information Gathering (IG)
= Identificacao do elementos de agente
= Armazenada em estrutura de tabelas

1 Information Structuring (1St)
= Identificagao das relacoes entre os elementos de agente
= Apresentado em forma de matriz

1 Definition of Traceability Matrixes (DTM)

= Instancia as matrizes (ISt) com os elementos de agentes
(1G)

47



DBSitter-AS: AEIicando 0 Processo

m [nformation Gathering (1G)

0 1G1. Goal ldentification
= Diagrama SR do Sistema, e arquitetural

Trustful system
pravided
+
DESitter-AS

i { Coordinated )
Altonormous -] Events %
fault resolution perforrmed notified . . . .
Figure 5-5: Coordinator DBSitter-AS SR diagram
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Figure 5-8: Architectural diagram for Fault solvers pattern
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DBSitter-AS: AEIicando 0 Processo

m [nformation Gathering (1G)

1 1G1. Goal Identification
= Armazenamento

ID Instance
HG1 Autonomous fault resolution performed
HG2 Fault monitored and solved :
HG3 _ |Events notified Figure 5-3
HG4 Information and knowledge managed
HG5  |Cordinated Figure 5-5
HG6 Fault solved :
HG7 Fault detected Figure 5-8
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DBSitter-AS: AEIicando 0 Processo

m [nformation Structuring (ISt)
1 1St1. Define Dependent Relation

Dependency
depender . Collaboration Instance of
] <<dependent>> dependee class
—
SSSEpEncEhis= \ 1 Instance of {<dependum nome ,
part-of 1 dependurm dependent class dependum type>}
ﬁ:agngatmn:i Tlos o dependee

— Role Estrutura da Matriz Colaboracao
0.t 1 has
r X T R ﬂ SSPHEE

Relacdo <<dependent>>
Parte do Modelo de referéncia
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DBSitter-AS: AEIicando 0 Processo

m [nformation Structuring (ISt)
1 1St2. Define Association Matrix Structure

0 IST3. Set Values for the Relations Instances
Has ]
<<ownership>> HARD-GOAL l’l.. | 0. ==COrtrio
RCTLE <A/O> T} 1. DF: lan
Accomplish ? ub-plan
<<satlsEb|I|ty>> HARD-GOAL ““F_IJ —corimian | E=Rgaregatiari-»
PLAN <H/M/L,A/O> oy .:;.:;g,;ati.;fﬂ bilit == .
Sub-Plan
<<aggregation>> PLAN HardGoal
PLAN <H/MIL, AJO> Fcduirm 1.2 J?
- G o a l
R ol e
1 has=

|:| ]
r |:|..1‘ 1.7 T 1.7 [ 1 \ OB Pﬁl qi
- - Parte do Madelo de referéncia rienirt = 51




DBSitter-AS: AEIicando 0 Processo

m Definition of Traceability Matrixes (DTM)
1 DTM1. Create Traceability Matrixes
1 DTM2. Define Matrix Relationship
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DBSitter-AS: Aplicando o Processo
m Definition of Traceability Matrixes (DTM)

Role
ID Instance

R1 Coordinator DBSitter-AS Has

R2 Reporter manager e <<ownership>> HARD-GOAL

R3 Knowledge base manager N

R4 Fay .

B |Fal GOAL: Hard-goal ROLE <A/O>

R6 Fal ID Instance
HG1 Autonomous fault resolution performed
HG2 Fault monitored and solved
HG3 _ [Events notified Has matrix structure
HG4 Information and knowledge managed
HG5 Cordinated

S e T R ———l1._| HGe6 Fault solved
- HG7 Fault detected
i — Traceability Elements
Has
; <<ownership>> HG5-Cordinated
i —
G R1-Coordinator DBSitter-AS <A>
ey Figure 5-18: Has matrix

Events of
coordination

Intance
new goent

‘\“-\._ Epizade @
resolution plan 53

Figure 5-5':“'Coordinator DBSitter-AS SR diagram




Analise comparativa

m Nossa proposta X Toranzo

1 Requisitos sao classificados explicitamente:

O Reqluisitos do funcionais do usuario sao descritos por hard-
goal;

= Nao-funcional (soft-goal)

= Requisitos de sistema (planos)

1 Usando classificagao estamos aplicando a técnica
de hierarquia que auxilia a desenvolver software com
qualidade

1 O rastreamento de de uma hierarquia means-end de
soft-goal até serem tratadas por links com planos
sao capturadas pela relacao contribuicgo. O que
facilita o entendimento da realizacao dos softgoals.
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Analise comparativa

m Nossa proposta X Toranzo

1 A complexidade de papéis pode ser abstraida
usando a relagao de generalizagao.

1 A dependéncia entre papéis é expressa
explicitamente podendo-se assim capturar
cooperacao entre agentes

= Toranzo trata agentes como sub-sistemas

1 A estrutura representacional dos papéeis para
expressar o raciocinio por traz das decisoes de
processo pode ser rastreada, o que auxilia o
entendimento de autonomia.
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