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Abstract. It is generally acknowledged that the transitioning process to a 
product line engineering approach is not trivial and as such requires a planned 
transition process. Different classifications of transition strategies have been 
proposed in the literature. It appears that these classification schemes are 
usually based on a single dimension. However, the adoption of a transition 
strategy is dependent on various criteria and very often it is not easy to 
characterize the required transition strategy. An appropriate characterization of 
the transition strategy is important for carrying out the right transition activities 
and steps to provide an operational product line engineering approach. In this 
paper, we first provide a conceptual model for defining the concepts related to 
transition strategies and then propose a multi-dimensional classification 
approach that aims to provide a more complete view on transition strategies.  
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1   Introduction 

It is generally acknowledged that transitioning to a product line engineering approach 
needs to be performed carefully to avoid failures and mitigate risks that are inherent 
to product line engineering and the transitioning process [7][9]. Likewise, the product 
line engineering community has proposed different transition strategies that aim to 
support the transition process and as such help to define a proper product line 
engineering approach for the organization. The selection of a transition strategy is 
largely driven by the specific business goals of the organization. To achieve these 
goals the organization needs to select one or more transition strategies that help to 
settle and carry out a product line engineering approach. Despite the benefits of each 
of these approaches we can observe that the transition strategies, as described in the 
literature, are classified differently, and likewise include somehow different transition 
strategies. Very often, it appears that the classification of the transition strategies is 
based on a single dimension. In reality, it seems that it is usually not easy to select a 
transition strategy based on the characterization of the existing, often complex state of 
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a non-product line engineering approach. Yet, an appropriate characterization of the 
transition strategy is important for the selection of the right transition strategy and the 
healthy execution of the transition process.  

In this paper we first provide a conceptual model that defines the key concepts for 
the transition process. The conceptual model represents a general model that can be 
used to instantiate multiple transition processes. Based on the conceptual model and 
the existing transition strategies, we propose a multi-dimensional classification 
approach for defining the space of transition strategies. The dimensions in this 
classification approach represent the criteria for classification while the values on the 
dimensions represent the separate transition strategies. The novel classification 
approach is complementary to existing approaches, reuses existing classification 
dimensions and proposes new classification dimensions to characterize a transition 
strategy. We believe that the analysis and the survey can support both practitioners 
and researchers. Practitioners will be supported by providing the first guidance in 
understanding the transition process and defining a more accurate transition strategy. 
For researchers the study may provide better insight in the current approaches and, if 
necessary, define new classification dimensions or new transition strategies.  

The remainder of the paper is organized as follows. In Section 2 we provide the 
conceptual model for a transition strategy. Section 3 proposes the multidimensional 
classification approach for product line transition strategies. Finally, Section 4 
concludes the paper.  

2   Conceptual Model 

The methodology and roadmap for switching to product line engineering from a 
traditional way of software development is defined as adoption or transition, and a 
plan of actions during this process is called the transition strategy [9]. Based on the 
existing literature [1][2][3][4][5][8][9][10] we have defined a conceptual model 
related to transition strategies in software product line engineering. The model is 
depicted in Figure 1. The rectangles represent concepts; the relations define 
association and inheritance relations similar to UML. In principle this conceptual 
model aims to represent the different transition strategies which can be found in the 
literature. A particular transition approach should be considered as an instance of this 
conceptual model. 

3   Multidimensional Classification 

An extensive review of the literature shows that there is actually no clear consensus 
yet on the transition strategies and the proposed transition strategies are defined from 
a particular standpoint only. Although the literature represents different classification 
mechanisms, based on the model as depicted in Figure 2 we can define the design 
space as a combination of multiple classification mechanisms or dimensions. Each 
dimension will have its own values or transition strategies. To identify the dimensions 
(classifications), initially we looked at the literature (domain) of the transition 
strategies. Unfortunately, deriving orthogonal dimensions from the domain is not as  
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Fig. 1. Conceptual Model for Transition Strategies in Software Product Line Engineering 

easy as it might look. The reason for this is that the existing classification approaches 
do not only use different dimensions and dimension names, but these also seem to 
overlap with each other. Very often the dimension is not explicitly defined but 
directly the transition strategies are listed.  
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Fig. 2. Conceptual Model for Product Line Classification Schemes 

Nevertheless, to illustrate the idea we have abstracted from the dimensions in the 
literature and defined and aligned a set of dimensions that we think are orthogonal 
and relevant for defining a space of transition strategies. These dimensions are 
defined in Table 1.  

It should be noted here that Table 1 is a proposal for dimensions and as such we do 
not pretend that the dimensions are complete or fixed. New dimensions may be added 
to the list or the existing dimensions might be removed. Given the dimensions in  
Table 1, an organization can define its own transition strategy space that is spanned by 
a selected set of dimensions in the table. A coordinate in the space typically represents  
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Table 1. Description of multiple dimensions for classification of transition strategies 

Dimension Description Transition Strategies 
Required Effort What is the required effort for the product line 

engineering transition process?  
 Lightweight 
 Heavyweight 

Time of Adoption When is the product line process adopted (e.g. 
from scratch, during development etc)? 

 Cold start 
 In Motion 
 Operational 

Source of 
Products 

What is the source for the development of 
product line artefacts? 

 Existing Products 
 Products developed from 
scratch 

Target of Products Which products are aimed to be included in 
asset base? 

 Refactor existing assets 
 New Assets 

Approach How is the product line engineering process 
adopted?  

 Pilot project 
 Incremental 
 Tactical 
 Big Bang 

Anticipation How is the product line scope defined?  Reactive 
 Proactive 

 

the customized strategy that is defined from multiple perspectives (i.e. dimensions). As 
such, a transition strategy in this view is defined as a vector consisting of multiple values. 
For example, based on Table 1 we might derive the following transition strategy: 

Transition Strategy Alternative = { (Required Effort.Lightweight,   
           Time of Adoption.Cold Start,  Source of Products.Products from Scratch,  
          Target of Products. New Assets,  Approach.Pilot Project,  Anticipation.Proactive) } 
 

Once the transition strategy space is defined, transition strategies can be selected. 
Based on a reflection and abstraction from the existing literature, in Table 2 we have 
compiled a set of selection criteria that we think are relevant for determining the 
transition strategy. An organization may derive a transition strategy by defining 
values for selection criteria. The nature and the exact number of selection criteria will 
be unique for each organization. In principle these selection criteria queries will 
reduce the transition space. To identify the feasible transition strategy for an 
organization sufficient selection criteria and their values must be defined.  

Table 2. Description of selection criteria for adoption strategies  

Selection Criteria Description Values 
Maturity of the 
Organization 

Is there a well-defined structure, are the 
communication channels well-defined, etc? 

Low, Medium, High 

Maturity of the 
application domain 

How stable is the application domain? Low, Medium, High 

Maturity of the products What is the quality of the products? How 
mature are the products?  

Low, Medium, High 

Maturity of practice 
areas 

What is the degree of knowledge in the 
practice areas? 

Low, Medium, High 

Predictability of the 
product requirements 

How easy is it to predict changes in the 
product requirements? 

Not predictable, Changing, 
Fixed 

Business goals What are the high level costs that are of key 
interests to the business? 

Time-to-market, Quality, Low 
Cost 
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4   Conclusions 

In this paper, we have proposed a multi-dimensional classification approach that aims 
to provide a complementary and broader view on transition strategies. We have 
provided a conceptual model that summarizes the existing transition strategies. Based 
on the conceptual model and the study to existing transition strategies we have 
proposed a multi-dimensional classification approach for organizing the transition 
strategies. In our future work we aim to formalize the multidimensional approach and 
provide tool support for defining, selecting and prioritizing the dimensions and the 
selection criteria.  
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