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Motivation

« 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.

Goal
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Approach Implementation

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

Our method is divided in 10 steps. The first six steps describe the generic steps for the generation of detection and
correction algorithms:
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1. Analysis. We extract and unify all the key concepts from the textual descriptions Wk © Gatacises § b . .

of DD. Key concepts form a consistent vocabulary of reusable concepts to

describe, detect and correct DD. ) (c) Set of rules for the Blob design defect (d) Meta-model to instantiate rules
2. Taxonomy. We define DD using their vocabulary and classify them to limit —~ NN NS [ dre bbbl = voniei

misinterpretations and allow the consistent specification of DD. Selunlen, deleslien, suu seereciinn of ety shlecte. ! r i
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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.
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The last four steps describe the repeatable steps to perform for applying detection and correction algorithms on programs: (6) SAD arcitecture ofthe framework that suppors the detection

and the correction of Design Defects
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(b) Detection and Correction Algorithms 113koc | 192koc | 192 KLoc 42 kLoc 9 KLoC Total
1230 classes | 1449 classes | 1449 classes | 423 dasses | 142 classes
. Effectifs 9 143 19 15 & 271
7. Detection. We build a model of the program and apply detection algorithms on this model. The detection algorithms 70/91 827143 1019 3715 3 1661271
return the list of suspicious classes. isi
P Precisions | 7ggu | =573% | =s26% | =20% | =333% | -615%
8. Validation. We validate the results of the detection algorithms by analysing the suspicious classes with the complete Time 40.5s 2m 588 31.6s 2.1s 3m 19.8s
source code of the program. We obtain the list of classes having real design defects.
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9. Correction. We apply the correction algorithms on the model of the program and perform the refactorings suggested ArgoUML Azureus |GanttProject PMD QuickUML Total
by the correction algorithms on the source code. Effectifs 26 35 8 11 1 81
o . ) . 21/26 29/35 6/8 6/11 0/1 62/81
10. Validation. We perform tests to ensure that the behavior of the program has not changed by applying the Precisions | _ 80.7% = 82.8% = 75% = 54.5% = 0% = 76.6%
refactorings. Time 395 1m55s 545 31s 195 3m 12.3s
Table. Results of the detection of DD. Effectifs correspond to the numbers of i classes, precisi P to the
numbers and percentages of true positives, and Time corresponds to the computation time in minutes and seconds.
Conclusion Future Work
« Our systematic method offers a greater flexibility to specify, detect, and -ultimately- correct DD semi-automatically. « Specification of rules for the correction of DD and generation of correction algorithms.
« Our method ensures via rules the traceability between the specifications of DD and detected suspicious classes. « More defects and more case studies including commercial programs.
* We proposed a meta-model to instantiate DD and their related rules for their detection and correction. « Dynamic analyses to specify and to detect behavioural DD.
*We proposed a framework to generate the detection and correction algorithms. Ref
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