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Abstract

Ptidej is a tool suite dedicated to the analy-
sis and maintenance of object-oriented archi-
tectures. It includes four tools: (1) SAD, a
tool for the detection and correction of software
architecture defects; (2) EPI, a tool for the ef-
ficient identification of design patterns occur-
rences in a program; (3) DRAM, a tool for the
visualisation of the static and dynamic data of
programs with adjacency matrices; and (4) As-
pects, a tool for modeling and computing met-
rics on aspect-oriented abstractions.

1 Introduction

The Ptidej project (Pattern Trace Identifi-
cation, Detection, and Enhancement in Java)
aims at developing a tool suite to evaluate
and to enhance the quality of object-oriented
programs, promoting the use of patterns, at
language-, design-, or architectural-level [5].
More precisely, Ptidej is a reverse engineer-
ing tool suite to build program representations
from static and dynamic models of Java pro-
grams semi-automatically [8] and to perform
analyses.
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Four tools have been added to Ptidej :

• SAD: a tool for the detection and correc-
tion of software architecture defects.

• EPI: a tool for the efficient identification
of design patterns occurrences in a pro-
gram.

• DRAM: a tool for the visualisation of the
static and dynamic data of programs with
adjacency matrices.

• Aspects: a tool for modeling and com-
puting metrics on aspect-oriented abstrac-
tions.

All these tools aim at evaluating the quality
of object-oriented programs and help maintain-
ers and developers in improving their programs
by highlighting the design of their programs.

2 Ptidej

2.1 Overview of Ptidej

Architecture. Ptidej has been developed
in Java under the Eclipse platform. It decom-
poses in about 30 projects, 190 packages, and
1,150 classes for 74,000 lines of code. Ptidej is
an open-source project, technically mature and
robust. Ptidej is easy to install, to configure,



Figure 1: Design of Ptidej

and to extend, thanks to the the configuration
files provided and its open architecture.

Design. Ptidej is based on the PADL
metamodel (Pattern and Abstract-level De-
scription Language) [1], with which to repre-
sent programs at different levels of abstrac-
tion. PADL offers constituents, such as Model,
Class, Method, Relationship, with which we
can build representations of programs. It offers
also methods to manipulate these representa-
tions easily and to generate other representa-
tions, using the Visitor design pattern. Figure
1 illustrates the overall design of Ptidej.

Interface. Figure 2 presents the interface of
the Ptidej tool suite with a simple document
description program as example. It consists of
two panels to display representations of pro-
grams (left) and to control the tool (right).

In particular, the vertical toolbar on the
right lists all the design patterns that the
tool can detect in object-oriented programs.
Another toolbar in the second tab “Tools”
presents all the tools offered by Ptidej, includ-
ing the four tools previously presented. The
next tab controls the display of the graphi-
cal representations of inheritance, aggregation,
and composition relationships, and names of
binary class relationships.

Source Code and Documentation. The
Ptidej source code, a documentation for its in-
stallation, and configuration files are all open

source1. A demo is available on the website
dedicated to the tool and the tool includes a
repository of examples.

3 Tool Suite

Ptidej has been seamlessly extended with four
tools. We present these tools briefly, discuss
their functionalities, and summarise their con-
tributions.

3.1 SAD

The SAD (Software Architectural Defects) tool
aims at detecting automatically software ar-
chitectural defects and as correcting these by
applying refactorings [6]. We include antipat-
terns and design defects in SAD [15]. An-
tipatterns are bad solutions to recurring design
problems. For example, the antipattern “Blob”
corresponds to one single complex controller
class that monopolises the processing and is
surrounded by simple data classes [3]. Design
defects are occurring errors in the design of the
software that come from the absence or the bad
use of design patterns [7].

3.2 EPI

The EPI (Efficient Pattern Identification) tool
aims at identifying efficiently occurrences of de-
sign patterns [7] in a program. It can help
maintainers understand a program by recover-
ing specific parts of its design or by identifying
possible defects in the program architecture. It
uses a constraints-based algorithm, which is an
adaptation of bio-informatics string matching
algorithms [2]. The algorithm finds exact and
approximate occurrences of design patterns us-
ing bit-wise operations on a finite set of bit-
vectors representing a program. The inher-
ent parallelism of bit-wise operations combined
with an adequate use of constraints makes this
approach reliable and very efficient compared
to other popular approaches such as logic pro-
gramming [13, 16] or fuzzy reasoning nets [11].

1All files are available at:
ptidej.iro.umontreal.ca/downloads/toolsuite
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3.3 DRAM

The DRAM (Dynamic Relational Adjacency
Matrix) tool allows visualising static and dy-
namic relationships between classes of large
programs to help maintainers in the compre-
hension of their programs. We use dynamic
analysis to generate program traces, we enrich
this data with static analysis, and then we de-
velop different data conversion algorithms to
adjacency matrices: grouping by classes, and
search of program functionalities.

3.4 Aspects

The Aspects tool aims at modeling and com-
pute metrics on aspect-oriented abstractions.
Focusing on the issues related to the lan-
guage AspectJ [12] (the aspect-oriented ex-
tension to Java), this tool helps in understand-
ing the impact of aspect-oriented programming
on object-oriented programs wrt. quality [9].

4 Related Work

There exist several tools that provide similar
functionalities as Ptidej in the research com-
munity or in the industry. We present some of
them briefly and discuss their limitations.

Research Tools. Several tools has been
built along the years in the software engineer-
ing community to apply new research ideas and
as proofs of concept. Among all these tools, we
can cite the FAMOOS project at Bern2. This
project consisted in defined reengineering tech-
niques and tools for object-oriented programs.
We can also cite the Fujaba project at Pader-
born3, which consists in a UML-like CASE tool
for Java. These are but examples of research
projects related to improving the quality of pro-
grams through reengineering. Finally, we can
cite the SABLE project at McGill4 to provide
a variety of tools that will lead to better un-
derstanding and faster execution of Java pro-
grams.

2See www.iam.unibe.ch/ scg/Archive/famoos/.
3See wwwcs.uni-paderborn.de/cs/fujaba/.
4See www.sable.mcgill.ca/.

Industrial Tools. McCabe, Eclipse, and the
Refactoring Browser are among the industrial
tools most similar to Ptidej. Based on soft-
ware metrics, McCabe analyses the complex-
ity of source code, to identify the areas of a
program that are at the highest risk of failure
[14]. However, this tool is only based on met-
rics and so analyses only the static structure of
programs contrary to Ptidej, which analyses
the dynamic behaviour of programs. Eclipse
also provides a plugin that allows to perform
metrics on the programs [4], but as McCabe,
it does not perform dynamic analyses. The
Refactoring Browser is a tool which provides
several refactorings that allow programmers to
change rapidly the source code without affect-
ing its behaviour [10]. However, these refactor-
ings are at the code level while the SAD tool
of Ptidej aims at proposing refactorings at the
design level.

5 Conclusion

We presented Ptidej, a tool suite for reengi-
neering object-oriented programs in class di-
agrams. Four tools are provided by Ptidej:
SAD, EPI, DRAM, and Aspects.

Ptidej is a tool suite fully implemented,
tested and used by our research team and other
researchers in the community. So far, there
is no industrial partner but we believe that
Ptidej could stir the industry’s interest be-
cause of its capabilities.

We will take advantage of the exhibition to
get feedback from the industry and researchers
to evaluate and to improve our tool suite.
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Figure 2: Interface of Ptidej
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