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Abstract

As an altempt to answer the need for methods and
tools in requirements engineering (RE) which are
domain specific and can address the main RL
ehjectives (REQs), and the growing interest in the
goal oriented requiremenis engineering (GORE)
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the  identificaion of systtm  goals and  the
transformation of these goals into requirements; it
addresses concerns of why a certain goal is required,
how it can be achieved and who is responsible for it
in the system andfor the cnvironmenl (2] [3] [22]. To
ess these issues, the research we are undertaking
proposes to evaluate KAOS, a GORE method, and
(Yhiculas: Ry saimeragey ALY
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Edward Feigenbaum
"Pai’ dos Sistemas Especialistas
Sanford University

KE is an engineering discipline that
involves integrating knowledge into
computer systems in order to solve

complex problems normally requiring

a high level of human expertise

Prof. José Reinaldo Silva

PMR5020

7




Knowledge Engineering

Knowledge Acquisition

Knowledge Modeling and Analysis
Knowledge Validation

Knowledge Base Building
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s '.&‘- {;::{ '3}' Al 35

No final dos anos 80 surgiu um movimento liderado por
alguns dos maiores pesquisadores do mundo em
Engineering Design (Paul ].W. ten Hagen, Paul Veerkamp,
do CWI e Tetsuo Tomiyama e Hiroyuke Yoshikawa, da Univ.
de Tokyo que se chamou iCAD, ou inteligent CAD cuja
meta era estudar a insergao de conhecimento no processo
de Design.
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As técnicas GORE (Goal Oriented Requirements Engineering) tem como base o
aumento do volume de conhecimento especialmente na fase inicial do processo de
design, retirando muito do peso voltado exclusivamente para a modelagem funcional.
Até o momento vimos somente o KAOS como abordagem que tambem aponta na
direcao do desenvolvimento voltado a modelos.

Uma outra possibilidade, comentada brevemente na aula passada, é o i*, criado por Eric
Yu na sua tese de doutorado em 1995 (leitura da semana).
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A base do i* é que a fase inicial na verdade

e composta de duas fases: uma onde o
formalismo € inviavel e onde se lida com as
intencoes dos diversos agentes com seus
respectivos viewpoints, e outra que se
encaixa mais diretamente nos metodos
formais e na representagao formal.
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A proposta de Eric Yu € que as atuais propostas para representagao de
requisitos pertinentes a fase inicial (mais proxima da eliciagao) sao
inadequadas porque estao de fato mais proximas da fase final do processo de
requistos, isto €, pertinente a formalizagao e baseada em conceitos, e na
completeza dos processos de verificagao automatica.

Portanto, para se livrar desta carga (formal) e capturar a verdadeira esséncia
dos requisitos seria necessario ter uma representagao preliminar, baseada em
intengoes. Neste caso os diversos viewpoints (que podem aparecer como
conflitantes no KAOS) poderiam aparecer como discrepancia entre as
intencoes de diferentes agentes.
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No i* todo o modelo estaria baseado em dois
diagramas: o diagrama de dependencia estrategica
(strategic dependency diagram, SD), e o diagrama de
“strategic rationales”, SR que tem como objetivo a
captura da intencionalidade de todos os agentes.
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O método i* foi criado na tese de doutorado de Eric Yu na sua
tese de doutorado apresentada na Universidade de Toronto em
| 995: Modeling Strategic Relationships for Process
Reengineering. John Mylopoulos, um nome famoso na area de
Engenharia de Requisitos foi o seu orientador.

Desde a defesa Eric Yu vem trabalhando neste tema e tem ja
alguns resultados surpreendentes, tendo se tornado uma
referéncia na area.
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cveluates the social modeling concepts and approach.”
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The i* framework is now part of an international standard!
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The User Requirements Notation (URN) received fingl approval as an e

imemational stardard wcday in Geneva, Switzerland, as [TU-T
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UNDER CONSTRUCTION

GRL Introduction
GRL Ontology
GARE Methodology
Case Studies &

T -

Discussions

aspecially for dealing with non-funcional requirsments. 't provides censtructs for expressing varicus types of concepts that appsear during
the requirement precess. There are three main categories of concepts: intentional elements, links, anc acters. The intentonal elements
in GRL are goal, task, softgoal, and resource. They are intentional bacause thay are used for models that allow answering questons
such as why particular behaviors, informational and structurg| £spects were chosen to be included in the system requirement, what

University of Toronto, CANADA

GRL - toal-oriented Requirement Language
—_— |

GRL (Goal-oriented Requirement Language) ig a languaqge for supporting qoal-crented modeling and reascning of requirements,

Tool allerratives were censidered. what critena were used to deliterate among alternative options, and what the reasons were for chocsing

References & Links
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elements in scenaric models ¢f URN-FR. Modeling both goals and scenarios is complementary and may aid in identifying further goals
and addiuonal scenaros (and scenano steps) important to stakeholders, thus contnbuting to the completeness and accuracy of
requ rements. |

cne gltemative over the other.

This kind of modeling is different from the detailed specification of what 's fo be dene. Here the mods!eris primarily concemed with

expasing "why" cerain choices for behavior and/or structure were made or constraints introduced. The madeler is not yet interested in

the "aperational” detalls ef prozesses or system requiremeants (or companent interactions). Omitting thase kind of detells during early
phases of analysis (and design) allows taking a higher-level (sometimes called a strategic stance) tawards modeling the current or the
future scftware system and its embedding environment. Mode!ing and answenng "why guestions leads us to consider the opgcriunities
stakehclders seek cul and/cr vulnerabilities they try to avoid within their environment by uliliz ng capabilites ¢f the sctiware system .
ard.’o;f other stakeholders, by trying w0 rely upon and/or assign capabiliies and by introducing constraint how those capabilites ougntto
he performed.

GRL supports the reasoning abcut scenarics by establishing correspondancas between Intentiona! GRL elements and nen-intantianal
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O i* deu origem a uma representagao chamada URN
(User Requirement Notation) que foi submetida
como proposta de padrao para a fase inicial de
requisitos (eliciacao e analise) e foi aceita, tendo ja
uma recomendacao. Este fato vem colocar novos
argumentos na discussao sobre o uso da UML e da
modelagem orientada a objetos.
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Still, a great problem in this process is getting a proper documentation and (formal)
representation of the design requirements, of the design rationales, further from the
specifications and in the following the design of the artifact or system-to-be.A good question
is how are the attributes of the different candidate languages for this process and how could
we manage to select the proper one given the project characteristics.
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Algumas linguagens
conhecidas

PSL - Program Statment Language
U. Michigam, ISDOS Inc.

SADT - Structured Analysis and Design Technique
MIT

EDDA - (formalizacao do SADT e comercializacao)
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Algumas linguagens
conhecidas

SAAM - Systematic Activity Modelling Method

Boeging Computer Services Co.

HOS - High Order Software

High Order Software Inc.
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No.|Attribute Values
| |paradigm state machine, algebra, process algebra, trace
2|formality informal, semi-formal, formal
3|graphical representation | ves, no
4|object-oriented Ves, no
d|concurrency ves, no
6|executability ves, no
T|usage of variables ves, no
S[non-determinism ves, no
9(logic Ves, no
10|provability ves, no
11|model checking ves, no
12|event inhibition Ves, no
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method paradigm  formality graphical object-
name represen- oriented
tation

Action state formal no no

Systems transition

B state formal no no
transition

CASL algebra formal no yes

Cleanroom & |traces & formal yes no

JSD Process
algebra

COQ state formal no no
transition

Estelle state formal no no
transition

LOTOS Process formal no yes
algebra

OMT & B state formal yes yes
transition

Petri Nets state formal yes no
transition

Petri Nets state formal yes yes

with Objects |transition

SART state informal & yes no
transition semi-formal

SAZ state semi-formal & |yes no
transition formal

SCCS process alge- formal no no
bra

SDL state formal yes yes
transition

UML state informal & yes yes
transition semi-formal

VHDL state formal no no
transition

Z state formal no no
transition
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method concurrency |[executability usage of non-
name variables determinism
Action no ves yes yes
Systems

B no ves yes yes
CASL no ves yes no
Cleanroom & |no ves yes yes
JSD ’ '
COQ no ves yes yes
Estelle yes ves ' yes no
LOTOS yes ves | yes ‘ yes
OMT & B no ves yes yes
Petri Nets yes ves no yes
Petri Nets yes ves yes yes
with Objects | |
SART yes no no yes
SAZ no ves . yes ‘ yes
SCCS yes ves yes yes
SDL yes ves no yes
UML yes no no no
VHDL yes ves yes no
Z no ves yes yes
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Portanto a questao persiste se devemos
insistir na busca por uma representagao
(formal) para todo o processo de design ou
deixar fluir uma proposta mais ecletica de ter
varias representagoes e concentrar mais no
paradigma. Seja qual for a abordagem esta
deve levar a um volume maior de
conhecimento em todo o processo.
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