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2 . .
Open interview
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2 Brainstorming

* Generation

* Evaluation

> Observation and social analysis
e Investigator

” Field study
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! Direct

? Focus groups

3 Prototype

* Interaction

> Articulation of visions
® Design proposals

7 Product concept

® Shared meaning
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! Soft System Methodology (SSM)
2 . .
Problem situation
* Picture of world
¢ Imaginary
> Customers
® Actors
’ Transformations
® Weltanschauung
9
Owner
1% Environmental
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! Identifying feasible and desirable changes
? Culturally feasible

* Systematically desirable

* Look and feel
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! Prototyping

2 Paper prototype

* Automated prototype
* rapid
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! Join Application Development (JAD) sessions
? Prioritization
3

Sponsor
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! pair-wise
> Analytic Hierarchy Process (AHP)
3 Interacting functions
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Specify concerns
2 .
Refine
* Concrete
* Specify aspect dimensions
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* Aspectual Requirements Composition and Decision Support Tool
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! Concern-Space Modeling Schema
2 Emergent

* Work products

* predicates
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Particular Models
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Instances
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! Buffer

> Generality

3 Responsiveness
* Theme-related
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<?xml version="1.0" 7>
- <MetaConcern name="InformationRetrieval">
<Description>The operation of accessing information from a
computer system </Description>
<Examples>Database retrieval, Multimedia retrieval</Examples>
<Relationships> Availability, Mobility, InformationUpdate
</Relationships>
</MetaConcern>
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<?xml version="1.0" 7>
- <MetaConcern name="Mobility">
<Description>The quality of moving freely </Description>
<Examples>Wireless networks, Mobile phones, Context aware
systems </Examples>
<Relationships> Availability, Portability, Context </Relationships>
</MetaConcern>

XML 5 ¢S > coblb abuds 34 :V0-F S

AA



<?xml version="1.0" 7>
- <Concern name="InformationRetrieval">
- <Requirement id="1">
It should be possible to retrieve information from the system.
<Requirement id="1.1">It should be possible to access
information about the attractions. </Requirement>
<Requirement id="1.2">It should be possible to access
information about the current location. </Requirement>
</Requirement>
<Requirement id="1.3">It should be possible to obtain a list of
available preset tours. </Requirement>
</Concern>
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<?xml version="1.0" 7>
- <Concern name="Mobility">
- <Requirement id="1">
The system will be accessed on the move.
<Requirement id="1.1">The system will be accessed from within
a limited area. </Requirement>
</Requirement>
</Concern>
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<?xml version="1.0" 7>
- <Composition>
- <Requirement concern="InformationRetrieval" id="all">
- <Constraint action="provide" operator="during">
<Requirement concern="Customisability" id="all" />
<Requirement concern="Navigation" id="1" />
<Requirement concern="Mobility" id="1" children="include" />
<Requirement concern="InformationUpdate" id="all" />
</Constraint>
<Outcome action="fulfilled" />
</Requirement>
</Composition>
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<?xml version="1.0" 7>
- <Composition>
- <Requirement concern="Mobility" id="all">
- <Constraint action="affect" operator="on">
<Requirement concern="Availability" id="all" />
<Requirement concern="Connectivity" id="all" />
<Requirement concern="Context" id="all" />
<Requirement concern="Navigation" id="1" />
<Requirement concern="InformationRetrieval" id="all" />
</Constraint>
<Outcome action="fulfilled" />
</Requirement>
</Composition>
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¥trans

= Typa: Write in file
» MNodes ordered by pages

e Init
» Pradicate
¥ Observer

fun obs (bindelem) =

let

fun obsBindElem (Main'R21 (1, {ccl,rl})) =
if ce>cl then
TRDT: AT RD T AN A AT AL A !

zlsa

| obsBindElem (Main'R22 (1, {c,c2,r,r23}]) =
if ca>c2 then
TRDD; <AL RDD AN A DA A AT S\

else

| obsBindElem (Main'R31 (1, {c,c4,r4}])) =
if ce>cd then
RIL: AT RI13AN A AT g AT B!

else

| obsBindElem (Main'R33 (1, {c,c3,r,r23]) =
if c<>c3 than
R3T: <A RITe A A AT AT AT

else

| obsBindElem (Main'R41 (1,
{c,cl,c2,c3,c4,c5,r1,r2,r3,r4,r5})) =
"R41: <" REL s g el L B e e R DL S e g2 2 s e
Vgt R Ls g g 3 s e R L T g g g s
"t Rl g et s s
| obsBindElem _ =""

in

"\t In Transition " (ocbsBindElem bindelem)

end
= Stop
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View Help

In
In
In
In
In

Transition
Transition
Transition
Transition
Transition

R21:
R22:
R31:
R33:
R41:

<C2,RZ21>:=C1,R11>
<C2,R22>:<C1,R12>
<C3,RI1>:<C2,R23>
<C3I,R3I>:<C2,R21>
<C4,R41l>:<C1l,R11>
<C4 ,Rd4l>:=C1,R12>
<C4 ,R4l>:=C2 ,R21>
<C4 ,R41=:<C2 ,R23>
<C4,Rdl>:=C3,R3I3>
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An Approach for Aspect-Oriented Requirements Engineering

Abstract

Aspect-Oriented Programming (AOP) improves modularity of concerns, particular crosscutting
concerns in implementation level. However modularity of concerns in implementation level does
not emerge important performance, because this operation (modularity) must be done in early
phase of software system development. This phase of system development is known Aspect-
Oriented Requirements Engineering (AORE). The goal of AORE is separation of concerns as
well as possible and identification of aspects from documentation of system. Therefore, we must
identify aspects in the first stage of developing. If we do not identify aspects in the early phases
of software development (requirements engineering), we can only use the conception of aspect-
orientation in the code level.

Until now, various and informal methods are proposed for identification of aspects in AORE.
Each method presented their means, structures and tools for supporting aspects identification.
Moreover these methods have solved the problem of aspects identification and also have
achieved the goals such as aspects composition, conflict resolution and trade-off points for
aspect-oriented architecture. In context of aspects formalization, some methods are proposed in
order to utilize the concept of aspects in Petri Nets for security problems and aspects conflicts in
the same join point. However, not any method presents a formal method for identification of
aspects.

In order to formalization, a method based on Petri Nets for identification of aspects is proposed
in this research. The proposed method starts with two definitions is called requirement nets and
concern nets, finally aspects are identified by executing the final model of system. This method
only identifies aspects but its definitions and structures may support other characteristics of
AORE that this requires more researches.

Keywords

Identification of aspects, Aspect-Oriented Requirements Engineering (AORE), Petri Nets,
concern nets, requirement nets, crosscutting concerns, Aspect-Oriented Programming (AOP),
separation of concerns.
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