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Release planning in a software product line (SPL) is to select and assign the features of the multiple software products in

the SPL in sequence of releases along a specified planning horizon satisfying the numerous constraints regarding technical prece-

dence, conflicting priorities for features, and available resources. A greedy genetic algorithm is designed to solve the problems

of release planning in SPL which is formulated as a precedence-constrained multiple 0-1 knapsack problem. To be guaranteed

to obtain feasible solutions after the crossover and mutation operation, a greedy-like heuristic is developed as a repair operator

and reflected into the genetic algorithm. The performance of the proposed solution methodology in this research is tested using

a fractional factorial experimental design as well as compared with the performance of a genetic algorithm developed for the

software release planning. The comparison shows that the solution approach proposed in this research yields better result than

the genetic algorithm.

Keywords : Release Planning, Software Product Line, Precedence-constrained Multiple 0-1 Knapsack Problem,

Greedy Genetic Algorithm
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Algorithm. Repair operator for precedence constrained 0-1 multiple knap-
sack problem:
Let: w,,= the accumulated resources for constraint ¢ in X,,, an infeasible
solution for platform/product % at release ¢, which is obtained through
crossover and mutation operator.
for t=1to m
for j=n to 1 do/DROP phase/
if (mﬂ =1) and (x,t =0, V (1:7,
then
set x; < 03
set W= Wiy — wy;
elseif (z;,=1) and (W, > C, any k) then
set a;, < 0;
set Wy« Wiy —wy;
endif
endfor
for j=1 to n do/ADD phase/
if (z,=0) and (W, +w;, < C,Vk) and
(z =1 v (v, v)EE) then

v,)EE)

set x;, < 1;
set Wy« Wi+ wy;
end if
end for
end for

<Figure 1> Repair Operator for Precedence Constrained
0—1 Multiple Knapsack Problem
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(i) AlFERel W ERE/AFY] F5 € {5, 10} o] A= 4702 22 (factor)S edkaL, zF 2912 27
(iv) 71570 A9 AeFA PR € {3, 5) o d(level)o] Sl Ao AAG e, 879 4
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0 0 1 1
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0 1 1 0
A 400 Abole] 2 AR WANAN ZEE 55 1 0 0 1
on, F)57ke] A SAEAE AR BAAAT 12,
9 23] % 57h 102 UF ol Aade) 49 35 1 ° 1 ’
2 letuz} she BAANE A 494 TEe R 1 . " 0
8 914 A|(fractional factorial design)E 283}t & A+ : : : !
<Table 2> Experiment Results
Platform/ Precedence= , CPU time Fitness evaluation
Feature Release Product constraints Generation (second)
scale GA Greedy GA GA Greedy GA
70 3 5 3 10° 0.77 1.88 662327 665486
10° 6.98 16.55 727586 768458
10* 62.27 132.56 812101 838316
70 3 10 5 10° 0.95 1.97 295236 283042
10° 8.18 17.12 328485 320625
10* 79.81 150.91 345076 352070
70 5 5 5 10° 1.82 3.66 840714 577707
10° 19.19 28.73 1003684 807739
10* 188.53 214.11 1180061 1280206
70 5 10 3 10° 1.63 3.36 1221946 935337
10° 16.41 25.74 1325531 1147314
10 147.55 188.91 1457829 1512342
100 3 5 5 10° 1.95 3.48 990629 939208
10° 18.77 30.66 1147209 1166718
10* 169.83 196.39 1287525 1654068
100 3 10 3 10° 1.55 2.86 1600176 1346240
10° 14.66 23.54 1725971 1662661
10* 126.39 162.04 1840051 1963687
100 5 5 3 10° 3.25 5.13 1827707 1274815
10° 34.14 36.72 1907777 1716975
10* 305.11 251.94 2062997 2058399
100 5 10 5 107 5.91 6.99 947308 679081
10° 59.21 48.45 1121987 943097
10* 586.80 329.74 1244945 1609779
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0 | BGA
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of ; 12 ’ 0y ; o ;

SRV A = B S B A

SR A OISR

Problem types

<Figure 2> Computation Time of GA and Greedy GA
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<Figure 4> The Number of Features vs. Computation Time
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<Figure 3> Fitness Evaluation of GA and Greedy GA
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<Figure 6> The Number of Platform/Products vs. Computation
Time
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