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7. Detection. We build a model of the program and apply detection algorithms on this model. The detection algorithms
return the list of suspicious classes.

8. Validation. We validate the results of the detection algorithms by analysing the suspicious classes with the complete
source code of the program. We obtain the list of classes having real design defects.

9. Correction. We apply the correction algorithms on the model of the program and perform the refactorings suggested
by the correction algorithms on the source code.

10. Validation. We perform tests to ensure that the behavior of the program has not changed by applying the
refactorings.

Our method is divided in 10 steps. The first six steps describe the generic steps for the generation of detection and
correction algorithms:

1. Analysis. We extract and unify all the key concepts from the textual descriptions 
of DD. Key concepts form a consistent vocabulary of reusable concepts to 
describe, detect and correct DD.

2. Taxonomy. We define DD using their vocabulary and classify them to limit
misinterpretations and allow the consistent specification of DD.

3. Specification. We specify the detection and correction of DD as sets of rules
using the vocabulary and the taxonomy.

4. Meta-modelling. We design a meta-model to instantiate rules for the detection
and correction of DD.

5. Modelling. We instantiate the rules using the constituents of the meta-model. 
These models are the basis for the automated generation of detection and
correction algorithms.

6. Generation. We generate algorithms to detect and correct the DD by visiting the
constituents of the models.

(a) Generation of Detection and
Correction Algorithms

(b) Detection and Correction Algorithms

The last four steps describe the repeatable steps to perform for applying detection and correction algorithms on programs:

ApproachApproach

PreliminaryPreliminary ResultsResults

(c) Set of rules for the Blob design defect

(e) SAD architecture of the framework that supports the detection 
and the correction of Design Defects

(d) Meta-model to instantiate rules

We define a systematic method based on a meta-model and a language to describe DD precisely to reify, detect, and
correct these defects.

GoalGoal

Our goal is to provide a systematic method to specify DD consistently and precisely and to generate
detection and correction algorithms from their specifications semi-automatically.

(a) Blob

(d) Spaghetti Code
(b) Lava Flow

Design Defects (DD) are poor design choices that lessen the quality of object-oriented architectures and
impede their evolution and their maintenance.

A good software architecture without DD is easier to understand, change, and thus maintain.

However, the detection and correction of DD

• are difficult and remain manual activities because of the lack of precise specifications and tools,

• are highly time-, resource-consuming, and error-prone activities.

MotivationMotivation

ImplementationImplementation

Steps 1 8 : We are able to specify and detect DD in several open-source programs, and thus show the
usefulness of our systematic method.

Table. Results of the detection of DD. Effectifs correspond to the numbers of suspicious classes, precisions correspond to the 
numbers and percentages of true positives, and Time corresponds to the computation time in minutes and seconds.

• Our systematic method offers a greater flexibility to specify, detect, and -ultimately- correct DD semi-automatically.

• Our method ensures via rules the traceability between the specifications of DD and detected suspicious classes.

• We proposed a meta-model to instantiate DD and their related rules for their detection and correction.

• We proposed a framework to generate the detection and correction algorithms.

• We validated our method on open-source OO programs and showed that the detection algorithms are reasonably 
efficient and precise.

ConclusionConclusion Future Future WorkWork
• Specification of rules for the correction of DD and generation of correction algorithms.

• More defects and more case studies including commercial programs.

• Dynamic analyses to specify and to detect behavioural DD.

(c) Poltergeist
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