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Abstract: During the whole lifecycle of component reuse, it is necessary for designers to continuously re-design
and refactor components to improve usability, e.g., reuse cost, reuse efficiency, etc, under the guarantee of high
usefulness. For this purpose, this paper presents a reuse cost optimization oriented, locality principle and instance
set decomposition based component refactoring method. A feature-oriented component model is firstly introduced,
with emphasis on component reuse mechanism based on variation point. By analysis of the constituents of reuse
cost, the optimization goal, i.e., increasing the proportion of fixed part of a component, is put forward. Then, the
temporal and spatial locality in component reuse process is analyzed elaborately, and according to the reuse
frequency of each component instance, those instances with higher reuse frequency are separated out to form
(semi-)instantiated independent components, so as to decrease the instantiation cost and implementation cost during
reuse process. A greedy strategy based component instance set decomposition algorithm is proposed and validated
by a practical case. This method may bring some instantiation tasks forward to component design phase instead of
in practical reuse phase and transform some variable features into fixed ones by decomposing the dependencies
between components into dependencies between component instances, therefore avoiding multiple instantiations
during frequent reuse to decrease reuse cost.
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Tablel Reuse frequency for component instances

Table2 Reuse frequency for variable feature’s items

1 2
Component instance f, f, fs p(t,C) f, p(z, f1,0) f, p(z, £,,0) f3 p(z, £5,0)
t i1 1 31 0.03 Ti1 0.07 1 0.07 51 0.03
t m T T3 0.04 T 0.68 T 0.71 T3 0.04
ts Tis T 33 0.25 Iy 0.25 3 0.22 33 0.42
7 712 57 T34 0.32 T34 0.51
ts 712 3 33 0.02 Reuse frequency for C,’s feature items after the first decomposition
ts b 3 T34 0.09 fi p(z 1,C) fy p(s £,C) f3 p(z £5,Cy)
t; Iy 53] 33 0.08 Ti1 0.07 1 0.07 51 0.03
tg |@ 2 T34 0.06 712 0.11 3 0.22 732 0.04
to P 3 33 0.07 P 0.11 733 0.09
tio 7] 3 T34 0.04 B34 0.13
Table3 Reuse frequency of feature items in each component
3
f, f, f3
11 712 Iz D1 722 03 731 732 733 T34
C | 0.07 0.68 025 | 0.07 071 022 0.03 0.04 042 0.51
Ci 0 0.57 0.14 0 0.71 0 0 0 031 038
C, | 0.07 0.11 0.11 | 0.07 0 0.22 | 0.03 0.04 0.09 0.13
Cyu 0 0.11  0.11 0 0 0.22 0 0 0.09 0.13
Cy | 0.07 0 0 0.07 0 0 0.03 0.04 0 0
Table4 Component reuse data before and after CIS-decomposition
4
C Before CIS-decomposition After CIS-decomposition
omponent
; The component to Number of Reuse The component to Number of Reuse
instance . .
be reused variable features  frequency be reused variable features  frequency
t C 3 0.03 Cxn 1 0.03
t C 3 0.04 Cxn 1 0.04
ts C 3 0.25 Ci 2 0.25
ty C 3 0.32 C, 2 0.32
ts C 3 0.02 Cu 2 0.02
te C 3 0.09 Cy 2 0.09
t; C 3 0.08 C, 2 0.08
ts C 3 0.06 C, 2 0.06
to C 3 0.07 Cy 2 0.07
to C 3 0.04 Cy 2 0.04
Average }nstantlatlon 3 1.93
times
4
13 7’+€6 2"
3.2
b (
)
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