ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn
Journal of Software, Vol.17, No.1, January 2006, pp.39-47 http://www.jos.org.cn
DOI: 10.1360/j0s170039 Tel/Fax: +86-10-62562563
© 2006 by Journal of Software. All rights reserved.

( , 150001)
Feature-Based Component M odel and Normalized Design Process

WANG Zhong-Jie", XU Xiao-Fei, ZHAN De-Chen

(School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001, China)
+ Corresponding author: Phn: +86-451-86414906, Fax: +86-451-86412664, E-mail: rainy@hit.edu.cn, http://www.cs.hit.edu.cn

Wang ZJ, Xu XF, Zhan DC. Feature-Based component model and normalized design process. Journal of
Software, 2006,17(1):39-47. http://www.jos.org.cn/1000-9825/17/39.htm

Abstract: Component-Based development method is thought to be an effective technique to tackle software crisis,
but in practice it didn’t reach the expectation, and currently there lack of normal forms and normalized methods to
support identification and design of components with high reusability. This paper tries to solve this problem with
feature space as a tool. Theory of feature and feature space is firstly introduced, and by analysis of dependencies
between features’ variability, the concept of feature dependency (FD) and four types of FDs are elaborated. Then a
component specification model based on feature space is presented, in which component reusability is expressed by
feature’s ‘type-value’ variation mechanism and feature dependencies. After that, goals of component design and
several reusability metrics are briefly discussed, and four component norma forms and the corresponding
normalization algorithms based on feature space decomposition are presented in detail. A practical case is finally
shown to validate the methods. The normal forms and normalized design methods realize the multi-grained and
multi-form components’ co-existence and the loosely composition-based coupling between components, which
result in higher reusability, higher reuse efficiency, and lower reuse cost. The methods have been widely applied in
the design and implementation of component-based Enterprise Resource Planning (ERP) systems, and have shown
great theoretical and practical significance to component design.
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