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Abstract 

To provide efficient services to end-user it is essential to manage variability among services. Feature modelling 

is an important approach to manage variability and commonalities of a system in product line. Feature models 

are composed of feature diagrams. Service feature diagrams (an extended form of feature diagrams) changed 

the basic framework of feature diagrams by proposing new feature types and their relevance. Service feature 

diagrams provide selection rights for variable features. In this paper we argue that it is essential to put 

cardinalities on service feature diagrams. That is, the selection of features should be done under some 

constraints, to provide a lower and upper limit for the selection of features. The use of cardinalities on service 

feature diagrams reduces the types of features to half, while keeping the integrity of all features. 

 

Keywords feature modeling; service feature diagrams; software product line; variability and similarity 

management; cardinality-based service feature modelling. 

 

 

 

 

 

 

 

 

1 Introduction 

Software product line engineering is one of the ways used by the researchers in industry to automate product 

development of the product line. One of the challenges for product development is the use of variability and 

commonality among the features of products. Feature modelling is established notation to deal with such type 

of challenges (Batory et al., 2006). Feature diagrams were introduced as a part of the Feature-Oriented Domain 

Analysis (FODA) in (Kang et al., 1990). Feature diagrams are used in number of domains including telecom 

systems (Griss et al., 1998), template libraries (Czarnecki and Eisenecker, 2000), network protocols (Barbeau 

and Bordeleau, 2002), and embedded systems (Czarnecki et al., 2002). 

Feature models are, hierarchical models to record commonalities and variabilities among the products of a 

product line. In the model, each characteristic relevant to the problem space is said to be a feature. So in this 

sense, a feature is called a characteristic of a system. We can say that a feature can be a requirement, a quality, 

a technical function or a non-functional characteristic (Czarnecki and Kim, 2005). For example, colour, tires, 
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of features in the group. Group cardinality denotes how many group members can be selected. 

3.2 Proposed framework 

CSFD offers two types of relationship of feature with its sub features: 1) Single feature; 2) Group feature. 

Single feature is either mandatory or an optional feature, while the Group feature is the combination of 

multiple features. Notation of CSFD is shown in Table 2. The first column under “Features” shows the types 

of features, whereas the diagrammatic representation of the corresponding feature type is shown in the second 

column under “Graphical Representation”. 

 

 

 Table 2 Notations used in cardinality-based service feature diagrams. 

Features Graphical Representation Comments 

S
in

gl
e 

F
ea

tu
re

  If feature B is mandatory sub-feature then it must be 

selected on selection of A, otherwise it may be 

selected or rejected based on the requestor’s 

preference in an instance. 

 A feature B may be selected depending on provider’s 

preference in an instance, if A is selected. 

G
ro

up
 F

ea
tu

re
 

 If the feature A is selected then features Bm to Bn 

must be selected from this group in an instance, 

where 0 ≤ m ≤ n ≤ k. This selection of features 

should be decided on the basis of requester’s 

preferences. 

 

 If the feature A is selected then features Bm to Bn 

must be selected from this group in an instance, 

where 0 ≤ m ≤ n ≤ k. This selection of features 

should be decided on the basis of provider’s 

preferences. 

 

 

 

Fig. 4 is revised by using the notations of CSFD and shown in the Fig. 5 below. Please note that requestor 

in this case is the student and the provider is university. Now, Fig. 5 captures completely the example 

discussed in Section 3. Now no student could be considered to be Graduate except passing five subjects from 

Core Subjects and 3 from set of any specializations available at campus. 
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