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L Motivations

= Legacy systems in general do not
have an up-to-date architectural
documentation that can support
system maintenance, reengineering,
reuse etc. Therefore architecture
recovery is needed.



L Proposal and Goals

= Our goals:

= To propose a set of application independent
clustering criteria to architectural elements

reconstruction, that can support architecture
recovery.

= Recovery of architectural elements based on
the functionality or services they provide.



Proposed Process to Architecture Recovery
(Vasconcelos e Werner, 2004)
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Context: Odyssey Environment - a reuse
based software development environment.
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Static and Dynamic Reverse Engineering

= Static Analysis aims at the extraction of a Class Model from
Java source code.

Ares Tool - plugin to the Odyssey environment.

=  Dynamic Reverse Engineering — 2 Steps:

= Execution Traces Collection, guided by use-case scenarios.

% Tracer Tool (Aspect]).

= Sequence Diagrams Extraction
@ Phoenix Tool — a plugin to Odyssey.




Elements Reconstruction

L Clustering Criteria to Architectural

= The criteria are mainly based on dynamic
analysis, since object interactions are crucial in
object oriented systems.

= Data mining is used to detect classes that
support common functionality.

= Static analysis is also employed in order to
complement the results of the dynamic
analysis.



Clustering Criteria to Architectural

L Elements Reconstruction

= Criterion 1: Cluster classes that participate in interaction
patterns with support greater or equal to a minimum
support treshold value into an architectural element.

« Interaction Pattern = sequence of methods frequently
invoked during system execution.



Mining Sequential Patterns
AprioriAll (Agrawal e Srikant, 1995)

<trace>

<?xml version="1.0" encoding="UTF-8" ?>

b <execution class="Discipline" method="getDiscName"/>
Interaction ) </method>

<label name="Use case “Print information of a course"> —-(Client or
<method>
<execution class="Course" method="printCourse" /> Seq uence
<method> of
<execution class="Course" method="getContent /> Transactions
<method>

~ Transaction

Pattern <method>
<execution class="Discipline" method="getAssignment"/> >
<method> with one
N <execution class="Assignment" method="getDescription"/> Data item
</mef <?xml version="1.0" encoding="UTF-8" ?>
........ <trace>
<label name="Use case "Student selects a course">
<method>
<execution class="Course" method="selectCourse” />
<method>
~ <execution class="Course" method="getContent />
<method>
— <execution class="Discipline" method="getDiscName"/>
Support 2 </method>
< <method>
<execution class="Discipline" method="getAssignment"/>
<method>
<execution class="Assignment" method="getDescription™/>
~ </method>
</method>




Domain

LMapping of Concepts from the Database

= Use-case scenarios (i.e. execution traces) =>
sequences of client transactions in databases.

= Method executions =>
transactions containing only one item.

= Support for an interaction pattern =>
number of use-case scenarios in which it appears.

Goal: to detect classes that implement a common
behavior in the architecture.
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Clustering Criteria to Architectural

L Elements Reconstruction

= Criterion 2: Cluster classes that participate in
association rules with support greater or equal to a
minimum support treshold value and with confidence
greater or equal to a minimum confidence value into
an architectural element.

= Association Rule: Class a => Class B
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Mining Association Rules
Apriori (Agrawal e Srikant, 1994)

<?xml version="1.0" encoding="UTF-8" ?>
<trace>

<execution class="Course" />
<execution class="Discipline" />
<execution class="Assignment" />

<label name="Use case “Print information of a course"> < Transactions

e

<label name="Use case “"Student selects a course">
<execution class="Course" />

Data Items — | <execution class="Discipline" />

<execution class="Student"

<?xml version="1.0" encoding="UTF-8" ?> /
/ <trace>

Association Rule: Course => Discipline
Support: 2

Confidence: 100%

Association Rule: Course => Assignment
Support: 1

Confidence: 50%




Mapping of Concepts from the Database

Domain

Use-case scenarios (i.e. execution ftraces) =>
database transactions.

Class occurrences in the execution traces=> data
items.

Support s => s% of the transactions in the
database contains A [1 B.

Confidence ¢ => percentage of transactions
containing one item A in which another item B
appears. In this case we say that A => B with
confidence of ¢%.

Goal: to detect strongly related classes that
implement common system functionalities.
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Clustering Criteria Based on Static

L Analysis

= Criterion 3: Cluster classes that present a
common String in their names.

\§ QueryClasses — plugin to Odyssey.

= Criterion 4: Cluster classes with a high
coupling value among them.

¥Q MetricTool — plugin to Odyssey.
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(Kruchten, 1995)

i Visualization — "4+1 View” Model

= Logical View: UML Package Diagram

= Process View: Sequence Diagrams at the
Architectural Level

= Scenarios View: Sequence Diagrams associated to
Use-Case Scenarios

$

Odyssey Environment
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Conclusions and Future Work

= Contributions:

= Independent clustering criteria to architectural elements
reconstruction, being reusable in different contexts.

= Recovery of architectural elements based on their functionality
or services.

= Criteria support the decision making in architecture recovery.

= Ongoing and Future Work:

= The approach has been applied in two case studies involving
software tools. We are planning its application in an industrial
setting.

= Refine our process and criteria.
16
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