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Motivation

® AORE is one of the most cited aspect—oriented approaches

* Supported by ARCade which provides XML textual specifications.
* Difficult to read and understand

® So, AORE method doesn’t have a visual support to improve its
usability

* Also,

® Lack of a metamodel specitying it more formally
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But...

® The approach could be better defined using a visual

DSL
Specific and concrete domain that can be represented by a
DSL;
A visual DSL is preferred by the common Software
Engineering: easier to use modeling in higher levels of

abstraction.
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AORE method

AORE — Aspect Oriented Requirements Engineering:

* Has the Aspect as the base concept;

!

Module that encapsulates a crosscutting concern: an

concern scattered by various units of the system specification
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AORE method

° Identify

® Modularize

) Crosscutting Concerns

° Specify

° Compose
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AORE method
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DSL - Domain Specific Language

® Specific domains characterized by sets of terminologies
and concepts.

® More concise;

® Model and express specific concepts of formal way;

e Offer solutions that increase the level of abstraction.
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DSL - Domain Specific Language

® By offering a higher abstraction and expression power
makes it easier understanding, validating and modifying a
language.

® Use a model called metamodel to specity the concepts of a
language;

* Can be textual, visual / diagrammatic or both.
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DSL - Domain Specific Language

* Used in Model-Driven Development (MDD):

!

Perform system design through models to get their overall
structure.
e A model is a more simple and abstract representation of

a system structure, functionality or behaviour.
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DSL - Domain Specific Language

- Concrete
>intax Abstract
Language - _
Semantic Domain
Semantic -
Semantic Mapping
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DSL - Domain Specific Language

Development Process:

* Domain Analysis

FODA - creation of a feature model composed by features, or system properties.
* Language Design

Formal notation- context free grammars and/or meta-models of the language;

Informal notation - natural language.

® Test and Evaluation
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DSL - Domain Specific Language

® Solutions are expressed in terms of the problem domain;

® The validation and optimization may be done in the

problem domain level;

® The changes in requirements are quickly made by the
expert;

* Language that explains itself due to the great closeness of

the experts with the domain concepts of the problem;
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The VisualAORE DSL

® Visual language that allows the creation of AORE models;

* Implemented using the EMF/GMEF platform of Eclipse
* Emfatic and Epsilon plug-ins;

® Composed by the base editor and three sub-editors;

* Introduction of the concept Aggregation Module.
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VisualAORE Metamodel - Concern and

Viewpoint
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VisualAORE Metamodel- Composition
rule’s concepts
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VisualAORE - Viewpoint’s and concern’s
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VisualAORE - Viewpoint’s module

VAggM Toll Gate

V Paying Tall V Exit Tell

1. A green lightis turned on if the gizmao iz valid; 1. & vellow light iz shown if the vehicle did not enter uzing a green lane

2. Ayellow light iz turned on ifthe gizmo is notvalid; 2. The amount being debited depends upon the entry point.

3. An alarm iz zounded if the gizmo iz not prezent or invalid;

4. The amount being debited iz dizplayed if the gizmo iz valid. V Single Toll
4.1. The amount being debited depends on the class of the vehicle; 1. The amount being displayed is fixed.
1. Modl
1. A green light iz turned on if the gizmao iz valid; V Entiy Toll
2. Avellow light iz turned an if the gizmo iz notvalid; 1. Mo zignalz are zhown on pazzing an entry point,
2. Mod?

4 The amount being debited iz dizplaved if the gizmo iz valid.

4 1. The amount being debited depends on the clazzs of the vehicle;
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VisualAORE - Concern’s module

CAggM ConcernsAggregationModule

o

Contribution: -, null

A Response Time L—h-l C Correctness

1. The zystern needs to react intime in arder ta:
1.1. read the gizmo |denthier;

1.2 turn on the light (to green or vellow)

1.3. dizplay the amountto be pald;

1.4, photograph the plate number fram the rear;
1.5. sound the alarm;

1.6. rezpond to gizmo activation and reactivation.

L The system must ensure correctness of the data:
L1 calculated within the system;

1.2 exchanged with the environment.

A Compatibility

1. The system must be compatible with systemns uzed to:
1.1, activate and reactivate gizmos;

1.2, deal with infraction incidents;
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VisualAORE - Composition palette
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VisualAORE - Composition Example

VA ggM Vehicles
"Via Verde" C Modul i
C A ggM "Via Verde" Concerns Module CRAQgM Response Time V Vehicle
. 1. The vehicle enters the systerm when it is within ten meters of the toll gate;
A Response Time R 1. ResponseTime-Reql.1 i .
1. The system needs to react in-time in order to: c i'_ ______ - = 2. The vehicle enters the toll gate.
Constraint ] .
1.1 read the gizmo Identlfier: 4: 5 : B 3. The wehicle leaves the toll gate,
. oy - i 5 e itis 5
1.2, tum on the light (to green or yellow) ] H N N L \, 4, The wehicle leaves the systern when it is twenty meters away from the toll gate,
=Y 1 ]
1.3, display the amount to be pald; Enforce SLt'.i'jd 1. Mod1
atisfie :
1.4 photograph the plate number from the rear; REInER 2. The vehicle enters the toll gate
L5, sound the alarm; Tl 3 The vehicle leaves the toll aate.
1.6, respond to gizmo activation and reactivation,
V.ﬂggH Viewpoints
V Gizmo
LEY L The Gizmo identifier is read by the system,

L1 The gizmeo identifier is validated by the system;

1.2, The gizmeo is checked by the systern for being active or not,

V ATM

1 The &TM sends the customer's card number, account number and gizmo identifier to the system for activation and reactivation;
1.1. The ATM Is notified If the activation or reactivation was successful or not:

1.1.1 In case of unsuccessful activation or reactivation the ATM [5 notified of the reasons for the failure.
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Evaluation

® Validation of tool usability:
® Smart Home case study solved with the Visual AORE.
* Conceptual validation of the language and tool usability:
® Test and Questionnaire;

® Sample of 15 users (with MSc in Computer Engineering

at the Universidade Nova de Lisboa).
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/ How easy did you find learning the concepts? \

Did you understand the VisualAORE

language?
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Conclusions

® Visual AORE offers a graphical notation/ language and a

tool to support it;

e Allow the definition of AORE visual models.

e The approach becomes easier to be used by requirements
engineers;
® The tool enhances the process of modeling requirements

for the common Software Engineer.
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Conclusions

* Introduction of the module concept;

® Produce organized models and enhances its scalability.

® As a future work:

* Apply the evaluation process to a larger set of users, in
an industrial environment;
® Produce an extension with composition of aspectual

VieWpoints.

Faculdade de Ciéncias Cchnologias da Universidade Nova
de Lisboa




Questions?

Faculdade de Ciéncias e chnologias da Universidade Nova
\ de Lisboa




