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Extracting of Features in Code Changes of Existing System for
Reengineering to Product Line

Seonghye Yoon®, Sooyong Park™, Mansoo Hwang***

Abstract

Software maintenance becomes extremely difficult, especially caused by multiple versions in
project—based or customer-oriented software development methodology. For reducing the maintenance
cost, reengineering to software product line can be a solution to the software which either is a
family of products nevertheless little different functionalities or are customized for each different
customer’s requirement. At an initial stage of the reengineering, the most important activity in
software product line is feature extraction with respect to commonality and variability from the
existing system due to verifying functional coverage. Several researchers have studied to extract
features. They considered only a single version in a single product. However, this is an obstacle to
classify the commonality and variability of features. Therefore, we propose a method for
systematically extracting features from source code and its change history considering several
versions of the existing system. It enables us to represent functionalities reflecting developer’s
intention, and to clarify the rationale of variation.
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Trunk Branch A Branch B
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(b) Feature classification: common and variable features

Fig. 4. Example of Classification

* example)

* ..
* %)

/% R The related revisions of this feature #########
* date - revision - author - log

*2001-06-30 - r1234 - Jane.kim - move method(from ... )
*2001-07-02 - r1256 - Bob.Lee - modify method by req #1

Fig. 5. Example of affected change logs
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Table 2. The selected revisions

Revision # of call relations # of tasks
2151 10910 1507
2269 11618 1574

2. Change history formalization
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Table 3. The ldentified Variable Features

Added methods 133
Modified methods 160
Deleted methods 89
Changed tasks 164
Variability features 27

Releases # of features | # of changed | # of changed | # of revisions | # of files per
or bugs(FB) revisions files per FB FB

0.9.103~1.0.6 | 9.38 8.23 174.69 4.08 18.62

1.3.8~1.4.8 8.53 19.94 46.35 2.34 5.43

1.8.0~1.8.18 5.47 7.63 16.11 1.39 2.95

Avg. 7.79 21.93 79.05 2.60 9.00
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