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A Mechanism to Support Automated Refactoring Process
Using Software Metrics

KATSUHIKO HATANO,t YOSHINARI NOMURA,t HIDEO TANIGUCHI!.2
and KAzZUO USHIJIMATtft

Software is continuously changed and evolved at users’ requests. Consequently, software
tends to lose its original concrete structure and become complex. Maintaining such software
is extremely costly. Programmer needs to restructure the software before losing control of it.
We can use a technique called “Refactoring”. Refactoring is to reorganize a program without
changing its function. In a refactoring procedure, it is difficult for a novice programmer to
find out where he applys refactoring to and which refactoring method he should use. In this
paper, we propose a mechanism for supporting automated refactoring process.
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Fig.1 The conventional program refactoring.
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Fig.2 A mechanism to support program refactoring

using software metrics.
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Table 1 The values of mean and standard deviation by

C&K Metrics for Object Pascal programs.
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Table 2 The relationships between Fowler’s refactoring methods and C&K Metrics.
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Table 3 The deviation values of a sample program.

oooo WMC DIT NOC CBO RFC LCOM
THash 52.3 49.9 50.2 46.0 47.7 48.2
EnScope 45.2 53.4 59.5 44.4 45.0 48.2
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TForm?2 42.5 64.1 47.2 427 439 48.2
TEnv 65.7 49.9 47.2 64.1 66.2 50.7
TCustomParser 50.5 42.7 53.3 50.9 524 49.0
TUnitParser 62.2 46.3 47.2 49.3 55.3 56.5
TProgramParser| 44.3 46.3 47.2 46.0 44.5 48.2
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Table 4 The refactoring methods decreasing the
measured value of CBO and their effectiveness.
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Table 5 The change of deviation values before and after program refactoring.
oooo WMC DIT NOC CBO RFC LCOM oooooo
TForm1 62.2 N\, 52.3 64.1 47.2 69.0 \\ 55.9  58.5 \,48.8 55.3\,48.5 | 59.4\ 52.8
TEnv 65.7\,55.0 49.9 47.2 /50.2 60.8\,59.1 66.2\,58.5 50.7\,49.1 | 56.7\, 53.7
TUnitParser | 62.2 \,45.2 46.3 47.2 /50.2 49.3\,47.7 55.3\,47.5 56.5\,48.3 | 52.8 \,47.5
EnScope 45.2 /" 50.5 53.4 59.5 \, 47.2 44.4 / 46.0 45.0 /" 49.6 48.2 /7 49.3 49.3 /7 49.4
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Table 6 The deviation values of the sample program
(final state).
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