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Search Based Design Optimization

* Design generation

Software Module Clustering

* Improvement of existing design



Software Module Clustering

* The system Is decomposed in a set of modules
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Multi-objecive Module Clustering for Kate

» C/C++ text editor for KDE platforms
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Omnipresent Modules
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Results when omnipresent modules are
considered
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Results when omnipresent modules are

considere

Omnipresent Modules
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For the Interested Reader

* Technical report:
- http://www.cs.ucl.ac.uk/research/research_notes/

« Kate modularization datasets available
- http://wwwO.cs.ucl.ac.uk/staff/m.paixao/kateMod/


http://www.cs.ucl.ac.uk/research/research_notes/

Future Research Directions

* Incremental software design
* Module clustering tool as an Eclipse plugin
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Multi-objecive Module Clustering for Kate kate's original design

» C/C++ text editor for KDE platforms
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Fithess Functions Used

 Maximize Cluster
Approach (MCA)

cohesion (max)

coupling (min)

number of clusters (max)
Isolated clusters (min)
MQ (max)

» Equal-size Cluster
Approach (ECA)

cohesion (max)

coupling (min)

number of clusters (max)
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difference (min)
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GA Parameters

e population size: 10M

e generations: 10,000

e one point crossover: 0.8

* swap mutation: 0.004log2(M)



Unweighted X Weighted

Fitness

Kate’s Original MCA ECA Effect Size

Cohesion
Coupling
Number of Clusters
MQ
Isolated Clusters
Cluster Difference

e
Q
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51 59.30 = 1.10 59.37 &= 1.08 -
10 1.70 = 1.10  1.63 = 1.08 -
2 257 £0.92 237 £ 0.87

1.308 1.42 = 0.28 1.33 = 0.36
0 0.53 = 0.76 -
11 - 14.03 = 7.79

Cohesion
Coupling
Number of Clusters
MQ
Isolated Clusters
Cluster Difference

Weighted

259.83 £ 4.62 258.73 £+ 5.23
21 11.17 £ 4.62 12.27 £ 5.23 -
2 590 = 1.04 6.97 = 1.54 0.22
288 =046 2.71 = 0.55 -
2.27 =+ 1.26 - -
- 21.23 = 2.03 -




Omnipresent Results

Fitness Kate’s Original MCA ECA Effect Size
Cohesion 34 35.60 £ 1.36 35.47 + 1.54
" Coupling 5 3.40 £ 1.36 3.53 £ 1.54
| Number of Clusters 2 507 £1.44 477 £ 1.69
& MQ 3.32 +£1.02 3.11 £ 1.18
Isolated Clusters 0.27 £ 0.44 -
Cluster Difference - 12.63 + 4.03
Cohesion 27.20 £ 0.95 27.67 £+ 0.91
Coupling 1.80 £ 0.95 1.33 &+ 0.91
Number of Clusters 5.70 +£ 1.04 4.17 £ 1.75
MQ 3.96 + 0.69 2.93 +£ 1.17
Isolated Clusters 0.00 £+ 0.00 -
Cluster Difference - 6.03 £ 2.99
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