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Release Planning in Software Product Lines Using a 
Genetic Algorithm

Jaewook Yoo

Department of Business Administration, Dong-A University

유전자 알고리듬을 이용한 소프트웨어 제품라인의 
출시 계획 수립

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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2. 수리모형
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F(k) :     ⋯ . 


T
. 

  : i t
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(stakeholders)
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3. 제안된 알고리듬

3.1 유전자 알고리듬

(Genetic Algorithm) . 
.

1 : (initial population) 
(P) 0-1 
(LP-relaxed) ( )

100 (
3.2 ).

2 : (fitness evaluation) 
1 (chromo-

some) . (P)

.

3 : 
90%

(generation)
. 

.

4 : (selection)
(

) .

5 : (crossover)

0.9(Pc = 0.9) (uniform crossover) .

6 : (mutation)
1/n( , n )

. 
(infeasible) 1 



 (feasible) ( 3.2 
). 2 .

<Table 1>
. 

<Table 1> Characteristics of the GA

Encoding bit string

Selection Tournament(k = 2)

Mutation Bitwise(pm = 1/n)

Recombination Uniform crossover(pc = 0.9)

Population size 100

Termination After 105 generations or 90% of the chromosomes 
in the population has the same fitness value

Improvement LP-optimized initialization, repair operator

3.2 유전자 알고리듬의 향상

(population) . Raidl 
[5]

0-1 
. Raidl

(P)
(LP-relaxed) ( )

. 
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i, t xit 0
. n , 

1 n P n
xit P . 

,  (P)
(LP-relaxed) 

 . 

(random number) (0  1) 
 

,  1 , (P)
0 . 

100
. <Figure 1>

.

Procedure Initialize xij :
∀  ← 

P random permutation of {1, 2, , n};
for j 1 to  n do
     if   then

 1;
if any constraint is violated then

           0;
D one;

 <Figure 1> Algorithm for Generating an Improved Initial 

Solution

3.1
 

. 1 n
P xit

P . 
( ) . 

. 1 

0 . 
0 . 

<Figure 2>
.

Procedure Repair xij :
P random permutation of {1, 2, , n} with 

 ≤ 

  (j = 1, , n-1);
for j 1 to  n do
     if    and any constraint is violated then 
 ← ;
D one;

<Figure 2> Algorithm for Making a Solution Feasible

4. 실험 조건 및 결과

Matlab(2012a ) . 
i3-2100 CPU(3.10 GHz) 1.90 GB 

(RAM) PC . 
(behavior)

4 2
.

(i) {70, 100}
(ii) {3, 5}
(iii) / {5, 10}
(iv) α {0.25%, 0.5%}

α 


 .

(3) wit 3,000 10,000
, 

wi, t+1

1.05 . 
pit

wit 20 40
, 

.
16

(fractional factorial design)
. 4 (factor) , 

2 (level) , 8
(orthogonal array)

. <Table 2> OA(8, 4, 2, 3)
. 8 (run) , 4

, 2 , 3 (strength) . 

<Table 2> OA(8, 4, 2, 3)

0 0 0 0
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 1
1 0 1 0
1 1 0 0
1 1 1 1

<Table 2> , 
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Feature Release Platform/Product Tightness ratio Generation
CPU time
(second)

improvement rate 
(%)

70 3 5 0.25 initial solution 0 -
103 5 89
104 47 9
105 433 2

70 3 10 0.5 initial solution 0 -
103 6 61
104 51 10
105 455 7

70 5 5 0.5 initial solution 0 -
103 15 30
104 111 5
105 1076 3

70 5 10 0.25 initial solution 0 -
103 15 86
104 133 16
105 1068 1

100 3 5 0.5 initial solution 0 -
103 15 123
104 120 13
105 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 -
103 37 86
104 306 17
105 2836 17

100 5 10 0.5 initial solution 1 -
103 43 73
104 381 4
105 3182 2

<Table 3> Experiment Results

. <Table 2> 0 1
. 10

80 . 
10 80

103, 104, 105 (generation) . 
( )

. <Table 3> 10
. 

. , , /
. 

(P)
(4) (5) , 

(3)
. , / (3)

.
<Figure 3>~<Figure 6> 8

104 , , / , 

. <Figure 3>~<Figure 5> , 
, /

. , <Figure 3>, <Figure 4>

. <Figure 5> /

. 
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, 
. <Figure 6>

100-3-10-0.25( - - /
- ) 70-5-10-0.25 

(123 , 133 ) 100-3-5-0.5 70-5-5-0.5 
(120 , 111 ) . 

/

.
, 

103 30%
123%

(P) (LP-re-
laxed) ( )

, 
. 

(LP-relaxed) ( )
(P) (xit)
.

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

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

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

Time

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

Computation Time

5. 결론 및 미래연구

0-1 

. 
<Table 1> , 

0-1 (P)
(LP-relaxed) ( )

.

(fractional 
factorial design) OA(8, 4, 2, 3) 

. 
, 

. 
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