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ABSTRACT

Software engineers often need to identify design defects, re-
curring design problems that hinder the development process,
to improve and assess the quality of their systems. How-
ever, this is difficult because of the lack of specifications and
tools. We propose DECOR, a method to specify design de-
fects systematically and to generate automatically detection
algorithms. With this method, software engineers analyse
and specify design defects at a high-level of abstraction using
a unified vocabulary and dedicated language for generating
detection algorithms.

Categories and Subject Descriptors

D.2.7 [Software Engineering]: Distribution, Maintenance,
and Enhancement— Restructuring, reverse engineering, and
reengineering; D.2.11 [Software Engineering]: Software
Architectures—Domain-specific architectures, Languages
(e.g.,description, interconnection, definition)

General Terms

Algorithms, Experimentation, Languages

Keywords

Design defects, antipatterns, code smells, domain-specific
language, algorithm generation, detection, Java

1. INTRODUCTION

Quality is an important goal in development process of
all applications, from games to life support systems. Qual-
ity is usually assessed and improved during formal technical
reviews, primarily to detect errors and defects early, before
they are passed on to another software activity or released
to the customer [7].

We define design defects as solutions to recurring prob-
lems that generate negative consequences on the quality of
object-oriented systems. They encompass problems at dif-
ferent levels of granularity, ranging from architectural and
design problems, such as antipatterns [1], to low-level or
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local problems, such as code smells [3], which are usually
symptoms of more global design defects.

One example of design defects is the Spaghetti Code an-
tipattern, which is characteristic of procedural thinking in
object-oriented programming. Spaghetti Code is revealed
by classes with no structure, declaring long methods with no
parameters. The names of the classes and methods may sug-
gest procedural programming. Spaghetti Code does not ex-
ploit object-orientation mechanisms, such as polymorphism
and inheritance, and prevents their use.

The detection of design defects and their early correc-
tion substantially reduce the cost of subsequent activities
in the development and support phases [7] because designs
free of defects are easier to implement, change, and main-
tain. However, detection in large designs is a time-, resource-
consuming, and error-prone activity.

Several approaches and tools have been proposed to de-
tect design defects [5, 6]. However, none of these approaches
allow the detection of high-level design defects such as an-
tipatterns. Marinescu [5] presented a metric-based approach
to detect code smells with detection strategies, implemented
in a tool called IPLASMA. However, metrics cannot express
important structural relationships and properties, while in
DECOR, detection rules can also be specified using structural
and lexical properties and structural relationships. More-
over, the IPLASMA tool was only evaluated in terms of pre-
cision; no recall was computed. Tools such as CHECKSTYLE
[2], FXCopr [4], and PMD [6] detect problems related to
coding standards, bugs patterns or unused code. They focus
on implementation problems but do not address higher-level
design defects such as antipatterns.

2. DECOR APPROACH

In our approach, DECOR!, we propose a domain-specific
language to specify and generate automatically design de-
fect detection algorithms. A domain-specific language offers
greater flexibility than ad hoc algorithms because the do-
main experts, the software engineers, can specify and modify
manually the detection rules using high-level abstractions,
taking into account the context, environment, and charac-
teristics of the analysed systems. Moreover, the language
allows specifying defect detection algorithms at a high-level
of abstraction using key concepts found in their text-based
descriptions, not in the underlying ad hoc detection frame-
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DECOR stands for (Defect dEtection for CORrection). However, the
correction is out of the scope of this poster, thus we focus on the part
of the DECOR method related to detection.



Domain-specific Language. The language consists in of-
fering a programmatic means to use key concepts to specify
design defects. In particular, it provides the concepts of
rules, rule cards which are sets of rules combined using set
operators, and properties related to the lexicon, the met-
rics and the structure of the design. Figure 1 shows the
simplified rule card of the Spaghetti Code. This rule card
characterises classes as Spaghetti Code using the intersec-
tion of rules (lines 2, 3, 6). A class is Spaghetti Code if it
declares methods with a very high number of lines of code
(line 4), with no parameter (line 5); if it does not use in-
heritance (line 8), and polymorphism (line 9), and has a
name that recalls procedural names (line 11), while declar-
ing/using global variables (line 12).

1 RULE_CARD: SpaghettiCode {

2 RULE: SpaghettiCode
{INTER Interl Inter2};
3 RULE: Interl
{INTER LongMethod NoParameter};
4 RULE: LongMethod
5 RULE: NoParameter
6 RULE: Inter2
{INTER Inter3 Inter};
7 RULE: Inter3
{INTER Nolnheritance NoPolymorphism };
8 RULE: NoInheritance {METRIC DIT 1 0.0};
9 RULE: NoPolymorphism  {STRUCT NO_POLYMORPHISM};
10 RULE: Inter4
{INTER ProceduralName UseGlobalVariable };
11 RULE: ProceduralName {LEXIC CLASS_NAME

(Make, Create, Exec...) };

12 RULE: UseGlobalVariable {STRUCT USE_GLOBAL_VARIABLE};
13}

Figure 1: Spaghetti Code Simplified Rule Card.

Generation Process. The generation process consists of
three fully automated steps, from the rule cards through
their reification to algorithm generation (Figure 2):

1. Parsing. The first step consists in parsing the rules
cards. A parser is built using JFLEX and JAVACUP?
from a grammar, extended with appropriate semantic
actions.

2. Reification. As a rule card is parsed, the semantic
actions produce a model of the rule card, instance of
the dedicated SADDL (Software Architectural Defects
Definition Language) meta-model.

3. Algorithm Generation. The generation of the de-
tection algorithms is implemented as visitors on mod-
els of rule cards. The generation uses the services of
the SAD (Software Architectural Defects) framework
and is based on templates. Templates are excerpts of
Java source with well-defined tags to be replaced by
concrete code. We use templates because our previous
studies [8, 9] showed that detection algorithms have
recurring structures. Thus, we aggregate naturally all
common structures of detection algorithms into tem-
plates, in contrast to existing approaches, whose algo-
rithms are ad hoc. As we visit the model of a rule card,
we replace the tags with the data and values appropri-
ate to the rules. The final source code generated for a

2More information on JFlex and JavaCUP are available at http://
www2.cs.tum.edu/projects/cup/.

{METRIC LOC_METHOD VERY_HIGH 10.01};
{METRIC NMNOPARAM VERY HIGH 5.0};

rule card is the detection algorithm of the correspond-
ing design defect and this code is directly executable
without any manual interventions.
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Figure 2: Generation Process.

3. CONCLUSION

In this paper, we introduced an approach for specifying
and generating design defect detection algorithms and we
illustrated it using the Spaghetti Code design defect. The
originality of this approach stems from the definition of a
domain-specific language of design defects resulting from an
in-depth domain analysis. This language allows the speci-
fication and detection of design defects in the form of rule
cards, using a set of reusable key concepts resulting from
the domain analysis. Using the language, we specified sev-
eral design defects, generated automatically detection algo-
rithms using templates, and validated the generated detec-
tion algorithms in terms of precision and recall, for the first
time, on XERCES v2.7.0, an open-source software system.
We showed that the detection algorithms are reasonably ef-
ficient and precise and have a good recall.
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