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Release planning for incremental software development is to select and assign features in sequence of releases along a specified

planning horizon. It includes the technical precedence inherent in the features, the conflicting priorities as determined by the

representative stakeholders, and the balance between required and available resources. The complexity of this consideration is

getting more complicated when planning releases in software product lines. The problem is formulated as a precedence-constrained

multiple 0-1 knapsack problem. In this research a genetic algorithm is developed for solving the release planning problems in

software product lines as well as tests for the proposed solution methodology are conducted using data generated randomly.
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<Table 1> Characteristics of the GA

Encoding bit string
Selection Tournament(k = 2)
Mutation Bitwise(pn = 1/n)

Recombination

Uniform crossover(p. = 0.9)

Population size

100

Termination After 10° generations or 90% of the chromosomes
in the population has the same fitness value
Improvement | LP-optimized initialization, repair operator
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Procedure Initialize x; :
Vi, g — 05
P < random permutation of {l, 2, *-:, n};
for j < I to n do

if % ]>R then

e < L
if any constraint is violated then
2 < 05

Done;

<Figure 1> Algorithm for Generating an Improved Initial
Solution
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Procedure Repair x;:

P < random permutation of {1, 2, -
x%] §$%+1] (] = 1, Ty n-l),

for j < 1 to n do

-, n} with

if 2;,=1 and any constraint is violated then
T pj < 0;
Done;

<Figure 2> Algorithm for Making a Solution Feasible
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<Table 3> Experiment Results
Feature | Release Platform/Product Tightness ratio Generation (():eléotlnn(];e |mprovez<r’1/:()ent rate
70 3 5 0.25 initial solution 0 -
10° 5 89
10* 47 9
10° 433 2
70 3 10 0.5 initial solution 0 -
10° 6 61
10 51 10
10° 455 7
70 5 5 0.5 initial solution 0 -
10° 15 30
10" 111 5
10° 1076 3
70 5 10 0.25 initial solution 0 -
10° 15 86
10* 133 16
10° 1068 1
100 3 5 0.5 initial solution 0 -
10° 15 123
10" 120 13
10° 1091 6
100 3 10 0.25 initial solution 0 -
103 14 57
104 123 12
105 1141 1
100 5 5 0.25 initial solution 1 -
10° 37 86
10* 306 17
10° 2836 17
100 5 10 0.5 initial solution 1 -
10° 43 73
10 381
10° 3182
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Computation time

(second)
_1_00_ (100,5.10.0.3)
(100.5.5.0.25)
300
200
(100.2,10,0.25)
100 (100,3,5.0.5)
70 100

The number of features

<Figure 3> The Number of Features vs. Computation Time

Computation time

(second)
400 — (100,5,10.0.5)
(100.5.5.0.2%
300
200-
(70.5.10.0.25)
100— (70,5,5.0.5

The number of releases

<Figure 4> The Number of Releases vs. Computation Time

Computation time

(second)
100 - (100.5.10.0.5)
(100.5.5.0.25)
300
200
J 70,5.10,0.25)
pes202 (100,3,10.0.25)
100+ (70.5.5.0.5)
(70.3.10.0.5)
70.2,5,0.25)
I I
5 10

The number of platform/products

<Figure 5> The Number of Platform/products vs. Computation
Time

Computation time
(second)

100 — (100.5.10.0.5)

300
200

100

0.25 0.5
The tightness ratios of available resources

<Figure 6> The Tightness Ratio of Available Resources vs.
Computation Time
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