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Research on the Merging of Feature Models

YI Li ZHAO Hai-Yan ZHANG Wei JIN Zhi MEI Hong
(Key Laboratory of High Confidence So ftware Technology, Ministry of Education of China ,
Institute o f Software, School of Electronics Engineering and Computer Science , Peking University, Beijing 100871)

Abstract  Feature models provide an effective way to organize and reuse software requirements in
a specific domain. Constructing a feature model needs a systematic analysis of as many applica-
tions as possible in a domain, to identify commonality, variability, and dependencies among
requirements. With the increasing complexity of domains, the scale of feature models can be
extremely large, and the construction of large feature models is an overwhelming task for human
that computer-aided automation is needed. A feasible way is to merge existing feature models into
a large one, and human developers only need to do some refactoring work. In this paper, we sur-
vey six methods of merging feature models. We propose a conceptual framework first, and then
analyze and compare the six methods. Finally, we identify three problems in existing research,

and propose possible ideas to handle these problems.
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function merge Cinput, : FM, input, : FM) . FM {

1. output<—new FMQ);
root <-new Feature();

out put.set_root (root) ;
//OSINE AMNERE (REF_TYPE & 4 fik§ b R 2 —)
root.add_child (extraFeature, , REF_TYPE);

U1~ W DO

6. extraFeature;.add_child (extraFeature; JREF_TYPE);

7./ /K AR B MR R AR (IR B AN B AR R
A BIMFIE T
8. extraFeature,.add_child (input,.get_root(),
REF_TYPE);
9. extraFeature, .add_child (input,.get_root() .
REF_TYPE);
10, // BN 6 &

11. out put.add_constraint (extraConstraint,) ;

12. return output;

}
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function merge_tree (root,: Feature, root, . Feature) .

Feature {

. if (root, # root,) return null;
. root<—root,.copy();
/A RN LR AE
. common<—root, .children() () root,.children() ;
. for each (Feature ¢ € common) {
/ /38 A Rl A A T RRE
child <—merge_tree (root,.child(c) sroot,.child(c)) ;
/) FETFR AR g root, croot, Fl ¢ Z [RIBREIL KRR
/ /I root Fl child Z [a] ¥ 1k 3¢ B
9. re f<—compute_re finement_by_rule (root,,root;sc) ;
10.  root.add_child (child,ref);
11.}
12,/ /88 )5 Ak AR A 3L 7 R AE
13. for each (Feature f) € root,.children()\ common) {
14, //[RIREEE TR SF AR B oo, F 1 Z ) ARG AL G 2R
/5 root T f 1 Z IR IR AL G R

1
2
3
4
5
6
7
8

15. refi<—compute_unique_ref_by_rule (root, , f1);
16. root. add_child (f,,ref1);
17. )

18. //H4 13~17 411 f1sroor AHRL B e Hy f»  root, B
FTREPREE 2 A ARERL AR A U R L TR 25

19. return root;

function merge Cinput, : FM, input, : FM): FM {
20. out put <-new FeatureModel() ;

21, //76 JE RS R AE RS

22. root<—merge_tree (input,.root,input,.root) ;
23. output.set_root (root) ;

24, //8RJG RGP RO R AT B 5 R FRAE A Y

25. for each (Constraint ¢, € input,.constraints) {

26.  for each (Constraint ¢, € input,.constraints) {
27. c<compute_constraint_by_rule (¢, 4cy) 3
28. out put.add_constraint (¢);

29. )

30. )

31. return output;

)
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Background
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and feasible way, because domains are usually cohesive (i. e, it
is relatively easier to produce a reusable software artifact) and
stable (i. e. it is more possible to reuse a reusable software
artifact). The first phase of domain-specific software reuse is
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variability among the requirements of applications in a
domain. Domain analysis produces a reusable domain model.

Feature-oriented domain analysis is widely adopted in
the academic and industrial world since 1990. The term
“feature” is defined as “a cohesive set of requirements” and
“a software characteristic having sufficient user/customer
value”. The domain model is called feature model that
consists of features and dependencies between features.
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practice is to merge (and so reuse) existing feature models
into a large one, in a (semi-) automated way.

Researchers have proposed six methods of merging fea-
ture models in recent years. However, there is still a lack of
uniform framework to describe and compare these methods.
In this paper, the authors propose a conceptual framework
that defines a method of merging feature models in three
aspects. The authors then compare existing methods based on
the framework. Such a systematic analysis allows us to find
new problems and new ideas, such as combining the advanta-
ges of several methods to design a new method. Besides,
they identify three problems that significantly hinder the usa-
bility of existing feature model merging methods in practice,
and propose some ideas to handle these problems.
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