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Motivacao

= Crosscutting Concerns sao uma ameaca a qualidade
do codigo
= Responsabilidade distribuida em multiplos modulos

= Qual a relacdo com o numero de defeitos?




Introducao

= Defeitos aparecem em diversos estagios do
desenvolvimento
= Esforco em evitar ou detectar

= |nspecao de codigo, analise de programas, testes pre-
release

= |ndicios que crosscutting concerns degradam a
qualidade do codigo
= Estudos dirigidos a métricas de qualidade interna
= Dificuldades durante manutencao




Definicao de Concerns

= Requisitos funcionais identificaveis no codigo
= Extracdo semi-automatica com ferramenta ConcernTagger

= Mapeamento entre concerns e codigo € feito com
engenharia reversa

= Relacao de Remocao

= “um elemento do codigo € relevante para um concern se ele
€ removido ou alterado quando o concern € removido”




ConcernTagger

= Java Browsing - Rhino/src/org/mozillafjavascript/Decompiler.java - Eclipse SDK
File Edit Source Refactor Navigate Search Preject Run Window Help

1)) Decompiler java 5;“3-"‘\‘
{
addToken (Token.STRING) :
appendString(stx):
}

void (Strinq regexp, String flags)
{
addToken (Token.REGEXP) ;
appendString('/' + regexp + '/' + flags):

}

void addNumber (double n)

{

addToken (Token . NUMBER) ;

/* encode the number in the source stream,
* Save as NUMBER type (char | char char char char)
* where type is
* 'D' - double, 'S'" - short, 'J' - long. -
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Métricas

= Avaliam o quao espalhada a implementacao do
concern esta
= Avaliacao feita com concerns nao descendentes
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Program Element Contribution
(CONT)

Number of lines of code in the program element that are associated with the concern. In gener-
al, whitespace or comments are excluded; however, for one case study, they were included.
Lines outside of class definitions (e.g., package declaration, imports) are not counted by our tool.

Lines of Concern Code (LOCC)

Total number of lines of code that contribute to the implementation of a concern.

Concern Diffusion over Components
(CDC)

Number of classes that contribute to the implementation of a concern and other classes and
aspects which access them. [28]

Concern Diffusion over Operations
(CDO)

Number of methods which contribute to a concern’s implementation plus the number of other
methods and advice accessing them. [28]

Degree of Scattering across
Classes (DOSC)

Degree to which the concern code is distributed across classes. Varies from 0 to 1. When
DOSC is 0 all the code is in one class. When DOSC is 1 the code is equally divided among all
the classes. [17]

Degree of Scattering across Me-
thods (DOSM)

Degree to which the concern code is distributed across methods. Varies from 0 to 1 similar to
DOSC. [17]




Recuperacao de Defeitos

= Uso de plataformas de issue tracking e controle de
versao

= Analise do comentario do commit

= Recuperacao da alteracao
= BugTagger

Bug Report

Bug 149606

Some queries not
converted to
tasks

Issue Tracking
System

o

Version History

(query.java)

Version| Date | Author [Comment
1.5 Dec-07| sue |Fix 149606
14 | Nov-24 joe |Fix 142661
1.3 Nov-24 joe Fix 165491

Diff

F

Version Delta

int exec() |
+ if (!lret)

t return -1;

- if (ret == 0)

Source Code Control System

Code Model




Estudo de Caso

= Requisitos
= (Codigo aberto em Java
= Ao menos 30 concerns identificaveis
= Dé suporte a alguma ferramenta de issue tracking
= Bugs resolvidos marcados nos commits




Coleta

Classes
Methods
Fields
Lines®
Concerns®

B.f.fg.tsd

56
427
457

13649

28

110

44
253
230
5914
28
101

79
59
50
43
100
92

138
1870
1339

32134

480

241

80
1415
962
28308
417
160

o7
75
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88
86
66

212
1844
536
13314
183
87

207
1807
029
13144
173
47

97
97
98
98
94
53




Experimentos

Locc — — — — 77 Locc .90
(@) (b)
DOSM  CDC CDO  LOCC Bugs
DOSC 67 .90 73 43 .46
DOSM — 67 90 64 29
cbeC — — 78 55 .58
CDO — — — 77 44
Locc — — — — .53
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Ameacas a Validacao

= Indicagao de concerns manual

= [ndicacao de bugs com dados do repositorio

= Espalhamento n&o € a unica fonte de defeitos

= Dataset nao representativo
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Conclusoes

= Existe uma correlacao entre meétricas e numero de
bugs
= Correlacao nao implica em causalidade

= Através de ferramental estatistico, foram mostrados indicios
de causalidade

= (Causas do espalhamento
= Reducio implica na geragao de outros tipos de defeitos?
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