PUC-RIo - Certificacdo Digital N° 0913095/CB

Alessandro Cavalcante Gurgel

Blending and Reusing Rules

for Architectural Degradation Prevention

DISSERTACAO DE MESTRADO

Dissertation presented to the Programa de PoOs-
Graduacdo em Informatica of the Departamento de
Informética, PUC-Rio, as partial fulfilment of the
requirements for the degree of Mestre em Informatica.

Advisor: Alessandro Fabricio Garcia

Rio de Janeiro
April 2012


DBD
PUC-Rio - Certificação Digital Nº 0913095/CB


PUC-RIo - Certificacdo Digital N° 0913095/CB

Alessandro Cavalcante Gurgel

Blending and Reusing Rules for
Architectural Degradation Prevention

Dissertation presented to the Programa de Pds-Graduacéo
em informética, of the Departamento de Informatica do
Centro Técnico Cientifico da PUC-RIo, as partial fulfilment
of the requirements for the degree of Mestre

Prof. Alessandro Fabricio Garcia
Advisor

Departamento de Informética — PUC-Rio

Profa. Christina von Flach Garcia Chavez

Departamento de Ciéncia de Computacdo — UFBA

Profa. Claudia Maria Lima Werner

Universidade Federal do Rio de Janeiro — UFRJ

Prof. Carlos José Pereira de Lucena
Departamento de Informética — PUC-Rio

Prof. José Eugenio Leal

Coordinator of the Centro Técnico Cientifico da PUC-Rio

Rio de Janeiro, 11/04/2012


DBD
PUC-Rio - Certificação Digital Nº 0913095/CB


PUC-RIo - Certificacdo Digital N° 0913095/CB

All rights reserved.

Alesssandro Cavalcante Gurgel

Graduated in Computer Engineering from Universidade

Federal do Rio Grande do Norte (2010, Brazil, Rrar@e
do Norte). He is a member of the OPUS researchpgabu
the Laboratério de Engenharia de Software of PUE-RI
(LES / PUC-RI0). His main studies are related adtvgare
Engineering, more specifically to Software Architee
and Design.

Bibliographic data

Gurgel, Alessandro Cavalcante

Blending and reusing rules for architectural
degradation prevention / Alessandro Cavalcante Gurgel ;
advisor: Alessandro Fabricio Garcia . - 2012.

87 f: 1. ;30 cm

Dissertacdo (mestrado)—Pontificia  Universidade
Catodlica do Rio de Janeiro, Departamento de Informética,
2012.

Inclui bibliografia

1. Informética — Teses 2. Software architectural. 3.
Architectural degradation. 4. Reuse. |. Garcia, Alessandro
Fabricio. Il. Pontificia Universidade Catélica do Rio de
Janeiro. Departamento de Informética. Ill. Titulo.

CDD:004


DBD
PUC-Rio - Certificação Digital Nº 0913095/CB


PUC-RIo - Certificacdo Digital N° 0913095/CB

To my parents Francisco and Maria, and to my sAliae.


DBD
PUC-Rio - Certificação Digital Nº 0913095/CB


PUC-RIo - Certificacdo Digital N° 0913095/CB

Acknowledgements

To God, for all the inspiration received.

To my family, for the support, encouragement andofEing an example of determination.
In particular, to Francisco and Maria (my parerdsid to Aline (my sister).

To my advisor, Professor Alessandro Fabricio Gardaur partnership has been
impressive for my academic and professional liltelsas been a great experience to work

with you.

To all my colleagues at PUC, for the positive exgea of ideas and discussions that
contributed a lot in the dissertation. In particuleo Francisco Dantas, Isela Macia,
Darlinton Carvalho, Baldoino Neto, Eiji Adachi, Eten Tavares and to Elder Reioli.

To my friends, for all the support given. In pautar, to Marcelo Arruda, Chrystiano
Araujo, Amadeu Barbosa, Michele Soares, Adriano é&ted, José Talavera, Peter Dam,
Marx Viana, César Palomo, Paulo da Silva, Moiségeko Iranilson Medeiros, Polyana

Menezes, Raphael do Vale, Frederico Guimardesoahdaliiana Rezende.

To FAPERJ, CAPES and PUC, for the financial supgimen;

To the “Departamento de Informatica” of PUC-Rio aaltl its employees, especially

Tereza, Regina and Alex.


DBD
PUC-Rio - Certificação Digital Nº 0913095/CB


PUC-RIo - Certificacdo Digital N° 0913095/CB

Abstract

Gurgel, Alessandro Cavalcante; Garcia, Alessandabri€io (Advisor)
Blending and Reusing Rules for Architectural Degradtion Prevention.
Rio de Janeiro, 2012. 87p. Msc. Dissertation, g Universidade
Catdlica do Rio de Janeiro.

During the maintenance of software systems, theghigcture often
degrades through processes of architectural er@sidrdrift. These processes are
often intertwined and, as a consequence, a givaetulaon the code becomes the
locus of both erosion and drift symptoms. Archiseshould elaborate strategies
for detecting co-occurrences of both degradatiompggms. Strategies for
enabling the detection of these symptoms are basedesign rules. While the
specification of design rules is time-consuminggythare often similar across
different software projects. In this context, tlentibution of this dissertation is
threefold. First, it preseni®mDera, an unified domain-specific language for: (i)
specifying rule-based strategies to detect bothiencand drift symptoms, and (ii)
promoting the hierarchical and compositional renfsgesign rules across multiple
contexts. Second, a tool implementation for suppgrthe language usage and
rule enforcement is also presented in this dissentaThird, we evaluated the
language in supporting the description and reusgesign rules on five software
projects. Our evaluation revealed that architedsld be benefited by using
TamDera to blend and reuse rules for detecting erosiondiftioccurrences in

multiple scenarios.

Keywords
Software architecture, architectural degradatich renise.
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Resumo

Gurgel, A. C.; Garcia, A. (OrientadorEomposicac e Reuso de Regras
para Prevencéo da Degradacdo ArquiteturalRio de Janeiro, 2012. 87p.
Dissertacdo de Mestrado - Departamento de InfocaatiPontificia
Universidade Catdlica do Rio de Janeiro.

Durante a manutencdo de sistemas de software,opstqe arquiteturais
podem se degradar através dos processos de erosdescaracterizacao
arquitetural. Estes processos estdo usualmentagados e, consequentemente,
sintomas de descaracterizagdo arquitetural favorecenanifestagéo posterior de
sintomas de eroséo e vice-versa. De fato, estudpfrieos recentes revelam que
estes sintomas tendem a afetar os mesmos modula® destema. Desta forma,
arquitetos devem elaborar estratégias hibridas ypaeprevencéo simultanea de
ambos os processos de degradacao arquitetural. renasoespecificacées de
regras arquiteturais demandem um esforco consielestas sao frequentemente
similares em diversos projetos de uma mesma conganh de um mesmo
dominio de aplicagdo. Essa dissertagcdo descrevieagaagiem especifica de
dominio TamDera para: (i) especificar estratégias de regras pamamipr
prevencdo simultanea de ambos o0s processos deo eeogBescaracterizacao
arquitetural, e (ii) prover o redso tanto hieracgujuanto composicional de regras
de projetos em multiplos contextos. Essa dissastag@resenta a avaliacao
empirica da linguagem em termos de provisdo dersupara descricdo e redso
de regras de projeto em cinco projetos de softw@rpresente trabalho também
apresenta um protétipo que suporta a utilizacatingaagem para deteccao de
sintomas de degradacao arquitetural.. Nossos aéssltsugerem que arquitetos
podem se beneficiar de abordagens que permitanfiracée e redso de regras
hibridas para detectar ocorréncias de ambos osegsos de erosédo e

descaracterizacdo arquitetural in diversos cenarios

Palavras-chave
Arquitetura de software, degradacéo arquiteturaliso
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