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Abstract 

Variability has become important means to provide customer 

specific products fast to the market. This paper presents 

findings from a literature study and questionnaire designed to 

find out the current variability management practices, 

challenges and needs in small and medium sized companies 

(SMEs). The literature study was carried out first, and based on 

its findings questionnaire study was designed and carried out. 

Transparency of variability and design decisions between R&D 

and business and customer interfaces and transparency of 

variability and design decisions within R&D were the most 

important and challenging variability areas in the studied 

organisations. The most frequently used architecture design 

issue was the use of known architectural styles and patterns to 

handle variability. The findings of the most challenging and 

important variability management topics, as well as the 

important improvement goals can be used to direct future 

research, and efforts to support companies in variability 

management. 

Keywords: Variability, variability management, software 

engineering, challenges 

1. Introduction 

Nowadays, a trend is that companies must remain 

efficient and effective while, at the same time, offer a 

much richer product variety to their customers than even 

before [1, 2]. According to Svahnberg et al [3], software 

variability is the ability of a software system or artefact to 

be efficiently extended, changed, customized or 

configured for use in a particular context. Variability 

management is different depending on the context of 

product development [2, 4, 5, 6, 7, 8]. For example, 

engineering for safety-critical systems is a complex, 

difficult and laborious task involving many technical 

fields and big challenges [9]. Thus, before adoption, the 

suitability of a variability management approach for the 

specific domain and needs of a company needs to be 

evaluated.  

 

Currently main research focus relating to variability has 

been on product lines, that is a more common practice in 

large companies, and less in small and medium sized 

companies. According to Knauber et al [10] new 

software companies usually start with one idea and if it is 

successful, they often use the same idea to develop 

variations of the product. Thus, there is little research on 

variability management in small and medium sized 

companies (SMEs), although the variability concept is 

becoming more and more important also for SME’s. The 

study discussed in this paper was directed to find out 

what is the current practice of variability management in 

SME’s, what are the most commonly used variability 

techniques, challenges the companies are facing, and 

their most important improvement goals with respect to 

variability.  

 

This paper provides empirical material about variability 

management practices, challenges and needs in small and 

medium sized development organisations and the 

differences between actual industrial needs and practices 

and the variability management research. The paper is 

organized as follows: Next the related work is discussed 

in section 2. Section 3 presents the materials and methods 

used in the study. Section 4 focuses on presenting the 

results of the questionnaire of three main topics: technical 

variability management, designing and implementing 

variability and variability improvement goals. Section 5 

discusses these results, specifically with respect to other 

research. Finally, conclusions are discussed in section 6.  

2. Related work 

Understanding commonality and variability among 

products in a products line’s scope plays a central role in 

product line development [11]. Identifying and 

understanding commonality aims to form the basis for 

reuse [12]. Furthermore, software product line research 

has reported dozens of variability management 

approaches and solutions to variability related challenges 

in companies [13, 14, 15, 16]. However, a big mismatch 

between the output of the research and industrial needs 

has been reported: more than 70 per cent of the proposed 

approaches have not been evaluated in an industrial 

setting [16, 17, 18]. In practice, an industrial product line 

can include thousands of variable features making 

variability management and product derivation tasks 

extremely difficult [5, 6]. Bosch [17] has found a big 

difference between the academic view and the industrial 

practice of variability. The academic view was that assets 

have few and explicitly defined variation points and 

variants are configured during instantiation by other 

black-box components. The industrial practice usually 

implemented variations via configuration and 

ACSIJ Advances in Computer Science: an International Journal, Vol. 4, Issue 5, No.17 , September 2015
ISSN : 2322-5157
www.ACSIJ.org

118

Copyright (c) 2015 Advances in Computer Science: an International Journal. All Rights Reserved.

mailto:Tuomas.ihme@vtt.fi
mailto:paivi.parviainen@vtt.fi
mailto:susanna.teppola@vtt.fi


 
 

specialization or replacement of entities internal to the 

asset. 

 

Jacobson et al. [19] present five ways to implement 

variability: inheritance, extensions, parameterization, 

configuration and generation. Many of the techniques can 

be found in design patterns [20]. The use of simple and 

known software architecture design patterns compensates 

some lacking variability implementation features in 

object-oriented languages and may help manage a 

multiplicity of variable features [3, 5]. Domain or 

reference architectures [21] and industrial standards [22] 

have been used to manage variability in product lines and 

control systems. Furthermore, Svahnberg et al., [3] have 

discovered thirteen variability realisation techniques via 

case studies.  

 

Variability modelling and documentation was the most 

addressed issue in 33 variability management approaches 

analysed by Chen et al. [23]. However, academic 

approaches for variability modelling and documentation 

seem to have many limitations that hinder industrial 

practitioners from fully utilizing them [18]. Product 

derivation was motivating the development of the second 

largest number of the variability management 

approaches. Four of the approaches were developed for 

variability management at the architecture level. Both the 

evolution of variability and the identification of 

commonalty and variability were addressed by three 

approaches. Only a few approaches addressed systematic 

process support, customizability, tool support, binding 

time and scalability. 

 

According to literature, small organisations tend to have 

special challenges and practices [4, 7, 8, 24, 25, 26, 27, 

28, 29, 30, 31]. For example, the formality level of 

documentation and managerial practices tend to increase 

as the development organization becomes bigger [4, 7, 8, 

28]. In the study of Thörn [8], the level of formalism of 

variability management structures in SMEs was generally 

rather low and varied from sophisticated to ad hoc 

approaches. For example, all organizations with 50 or 

more employees of the study were using architecture and 

component descriptions. 

3. Questionnaire  

Literature findings were used as the basis of the 

questionnaire design. Some findings of previous 

empirical research emphasise the challenges of product 

variability in companies. The challenges are outlined in 

Table 1. Initial categories of the variability dimensions 

were derived from the publications of real life, industrial 

situations. The created challenge categories (common 

themes) are used as a basis for the inductive data analysis 

described in Section ‎0. The survey findings are discussed 

with respect to the challenges presented in Table 1 in 

Section ‎0.  

Table 1. Technical variability challenges in software companies 

Category Chen & Ali 

Babar [18] 

Bosch et al. 

[32] 

Thörn [8} 

Requirem
ents and 
knowled-
ge mana-
gement 

 

Knowledge 
harvest and 

management 
Handling 

variability in 
different 

development 
phases  

Evolution of 
variability 

Implicit 
dependencie

s between 
architectural 
elements and 

features. 
Visibility to 

the 
variability at 

the 
requirements 

and 
realization 

level 
Ambiguous 

domain 
concepts 

Difficulties in 
managing the 
increased size 

of product 
variants and 

several 
concurrent 
software 
versions  

Problems in 
versioning 

and internal 
communicatio

n due to the 
lack of 
product 
structure 

documentatio
n 

Reuse 
 

Extracting 
variability and 
commonality 
from existing 

technical 
artefacts 

 Duplicated 
work 

Little reuse in 
the problem 

space 
Variant reuse 

Design 
 
 
 
 

Componentizing 
the existing code 

and building 
variability inside 
and around them  

The existing 
architecture does 
not support the 

required 
variability in new 

requirements  
Difficulties to 
compare code 

bases  
Difficulties in 

managing 
architectural 

design decisions 

Trust in the 
variants that 
are added by 
the 3th party 

after 
construction 

of the 
product  

Difficulties 
to find all 
code that 
belongs to 
one feature  
Design is 

often 
oversimplifie

d by 
architects  
A lacking 

awareness of 
variability 

mechanisms 
Wrong 

decisions 
about 

binding 
times 

Lack of 
product 
structure 

documentatio
n 

Testing Large amounts of 
efforts are spent 

on software 
testing in 
industry 
Testing 

variability in SPL 

A large 
amount of 
variability 

may make it 
virtually 

impossible to 
test all 

combination
s during 

developmen. 

-  

Methods 
and tools 

Lack of sufficient 
tool support for 

managing 
variability 
Variability 
modelling 

approaches are 
not very user 

friendly  
An integrated 

and end-to-end 
tool support for 

variability 

Lack of 
sufficient 

tool support 
to automate 
variability 

management 

Lack of tools 
to do 

systematic 
reuse 

 
The questionnaire of this survey was sent to the partners 

of the VARIES project’s during autumn 2012. The 

questionnaire was filled by all industrial partners (i.e., 

companies). The responses from small and medium sized 
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(under 250 employees) companies (12 companies, 14 

responses) are considered in this study. 

 

The questionnaire was created by combining work from 

several VARIES project partners, projects and sources, 

including a prestudy via interviews of several companies 

and a study of the state of art in variability practices and 

research (see Table 1). The state of the art study included 

recent results of software research that has provided a 

multiplicity of variability management approaches, 

discussions and solutions to variability related challenges 

in companies.  

The questionnaire combined several viewpoints, such as 

business, managerial, and technical in order to get a 

comprehensive view on variability in the companies. As 

variability is relevant to the whole development 

organization and its’ products, it was also reasonable that 

the questionnaire addressed variability comprehensively. 

The questionnaire high level topics included:  

- the respondents’ organisation (e.g., domain, 

organisation size, product development model),  

- the respondent (e.g., role, experience, variability 

related responsibilities),  

- the product (e.g., maturity, software intensity, safety 

criticality, life expectancy, differentiation, number 

of customers),  

- general variability aspects (e.g., definition, 

variability requirements, variability importance),  

- current variability practices (e.g., technical 

variability areas, variability factors impacts, well 

working variability areas, challenges, current usage 

of architecture and variability design techniques and 

variability realisation techniques), and  

- variability goals (i.e., how the respondent would 

like to improve variability handling). 

 

The questions were semi-structured, there were some 

completely open questions, and some with pre-defined 

options, including an option to give respondents own 

option (i.e., other, please fill). Also, in some questions 

the respondents were asked to rank pre-defined options. 

The draft versions of the questionnaire were tested with 

three industrial partners of the VARIES project. The 

questionnaire was completed during autumn 2012. 

Altogether 16 responses from all 14 VARIES industrial 

partners were received (some industrial partners gave 

more than one response). 14 responses of 12 companies 

were from SME’s and are thus included in the results 

presented in this paper. The studied product development 

organisations were active in many application domains 

(Table 2), also, many of the companies were working on 

several domains. 

Table 2. The domains of the studied small and large organisations  

Domain Number 

Telecommunications 3 
Consumer electronics 1 

Safety equipment 2 
Industry automation 5 

Automotive and transportation 4 
IT systems 5 

Research in above domains 1 

The respondents from the studied organisations had a 

long experience (8 over 20 years, 4 over 10 years and 2 

under 10 years) of developing products. Most of the 

respondents were project managers or team leaders (10 

responses), the rest were product managers, architects, 

and developers. Some respondents had more than one 

role. 

 

Knight’s (2002) definition of safety-critical systems was 

used in this study’s questionnaire: “Safety-critical 

systems are those systems whose failure could result in 

loss of life, significant property damage, or damage to the 

environment.” The questionnaire included a question and 

options for the respondents to determine the safety-

criticality of their products:  

1. No potential for injury, pollution, fire or effect 

on safety systems  

2. Some products or product parts where failure 

can cause injury, pollution, fire or effect on 

safety systems  

3. All units / complete product is safety-critical  

4. Product may have indirect safety-critical effects 

(e.g., via another system)  

5. Other, please specify 

 

We classified the selections of the options 2 and 3 in the 

category of safety critical products and the selections of 

the options 1 and 4 in the category of non-safety-critical 

products. For category 5 the classification depended on 

the specification given by the respondent. In this case, 

two respondents selected the option 5. These were 

classified as non-safety critical, as the specifications were 

“indirect effect”, and “usually our products are not safety 

critical, but some can be”. Altogether six organisations 

answered from the viewpoint of safety-critical products 

and eight from the viewpoint of non-safety-critical 

products. 

4. Results  

The results are presented from technical variability 

management, designing and implementing variability and 

variability improvement goals viewpoints. The questions 

which responses these sections are based on, are 

presented in appendix 1. 

4.1 Technical variability management  

This section presents the respondents view on technical 

variability management topics, specific focus was to 

analyse which technical variability management areas 

work well and which do not work well and also to find 

out the importance of these topics for companies. The 

technical variability management topics included in the 

questionnaire were derived from and classified according 

to literature study findings summarized in Table 1. The 

technical variability management includes topics related 

to practical management of variability, i.e., how the 

existing variability in the product is managed, relating to 

realisation, modelling, testing, traceability, 

documentation, and reuse for example. 
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The following Fig 1 shows the respondents evaluation of 

technical variability management topics from the 

viewpoint of how much they have faced challenges 

relating to the topic, and how important they saw the 

topic for their organisation. The position of the bubble in 

the figure indicates the challenge level, and the 

importance level of each topic. The more top right corner 

the topic is placed, the more important and challenging it 

was seen. 

 

 

Fig 1. The challenge level and importance of technical variability 

management topics  

The figure shows that the topics ‘Transparency of 

variability and design decisions between R&D and 

business and customer interfaces’ (T2) and 

‘Transparency of variability and design decisions within 

R&D’ (T1) were the most important and challenging 

variability areas in the studied organisations. ‘Testing 

variability and variants’ (T13) topic was rated important 

but not very challenging. ‘Variability knowledge 

harvesting and management’ (T11) is among the most 

challenging issues in the organisations but not seen 

important in the organisations. Topics T9 ‘Extracting 

variability from technical artefacts’ and T14 ‘Maintaining 

variants in delivered products’ were seen relatively 

important, but they seem to be working well in practice, 

as they were not ranked challenging. The least important 

but still challenging topics were T10 ‘Reusing variants’ 

and T8 ‘Variability modelling and documentation’ in the 

respondents opinion. 

 

 

Fig 2. The ratings of importance and challenge level of technical 

variability management topics  

 

The topics T1, T2, T9, T12 and T13 were seen important 

by more than 50% of the respondents and topics T1 and 

T2 as challenging. Topics T9 and T14 were seen 

important by many respondents but not challenging by 

most respondents.  

 

One of the respondents commented that they are using a 

configuration tool on the hardware level to make 

products different for different customers. Another one of 

the organisations needed tool support for making 

decisions whether a product line development approach 

would be more beneficial than exploiting a configurable 

product or vice versa. The product development strategy 

of another organisation was to develop common features 

to maximize the reuse of their software platform. Their 

main product delivery strategy was to make 

customisations by setting parameters without a need for 

changes to the basic product. In their case, customisations 

for some very important customers could sometimes 

conflict with the strategy and the needs of the basic 

product. 

4.2 Designing and implementing variability 

Fig 3 shows which architecture design issues were 

frequently used to handle product variability in all 

studied organisations (1= we don't use, 5 = we use 

frequently). Size of the bubble indicates number of 

responses in that category. 

 

 

Fig 3. Frequency of use of architecture design issues (frequency of use 
1= we don't use, 5 = we use frequently) 

 
The most frequently used architecture design issue was 

T3 ‘The use of known architectural styles and patterns to 

handle variability’. Other architectural design issues 

usage was quite even. Most of the architectural design 

issues found during the literature study were used at least 

at some frequency in the respondents’ organisations. The 

least used issues were T1 ‘The use of architecture 

viewpoints and views to handle variability’ and T4 

‘Consistency, traceability and evolution in the context of 

variability in software architecture.  

 

The main difference between safety-critical and non-

safety-critical organisations with respect to the use of 

architectural design issues was that ‘The use of reference 

architectures to handle variability’ (T2) was more 

common in safety-critical organisations than in non-

safety-critical organisations. Also, the architecture design 
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issues in general were more commonly used in safety-

critical organisations. 

 

One of the respondents developing non-safety-critical 

products commented that they have not yet found 

practical ways to document the used architectural style. 

They were using parameterisation as the sole intentional 

mechanism to implement variability. They have had 

problems in managing a multiplicity of parameters. In 

addition, they used some design patterns.  

4.3 Variability improvement goals 

Fig 4 and Fig 5 show the results of the question: ‘Which 

of the following describes best your main improvement 

goal w.r.t variability?’. As some respondents ranked only 

the three most important goals, only the respondents’ 

most important (1), second most important (2) and third 

most important (3) rankings are included in these figures.  

 

 

Fig 4. Three most important variability improvement goals 

For all organisations, the goals G3 ‘Better variability 

management via the transparency of variability’ and G6 

‘Better product platform’s support for variability’ were 

ranked the most important. Also goals G13 ‘Use of user 

friendly variability modelling approaches’, G14 ‘Better 

tool support for managing variability’, and G15 ‘Better 

methods and tools for variability in product development 

phases’ were ranked important. G11 ‘Better handling of 

security variabilty’ was not ranked within three most 

important variability improvement goals by any 

respondent.  

 

Respondents that selected G3 ‘Better variability 

management via the transparency of variability’ as 

important goal were asked to select more detailed topics 

that were important with respect to the goal (respondents 

could select more than one topic). The topics selected as 

important by respondents were: 

Better transparency of variability between R&D and 

business and customer interfaces (7 respondents)  

Better transparency of variability decisions and 

architectural design decisions as well as the implications 

of those decisions (6 respondents) 

Better transparency of variability between the core asset 

team, product teams and maintenance teams (5 

respondents) 

Making variability more transparent by increasing the 

visibility of product variability related information (5 

respondents) 

Making variability more transparent by using shared 

ownership, knowledge and skills (2 respondents) 

Better transparency of variability between different 

departments who own different yet similar products (2 

respondents) 

 

Also, respondents that selected G15 ‘Better methods and 

tools for variability in product development phases’ as 

important goal were asked to select more detailed topics 

that were important with respect to the goal (respondents 

could select more than one topic). The topics selected as 

important by respondents were: 

- Better methods and tools for variability realisation 

(6) 

- Better methods and tools for variability-related 

requirements engineering (4) 

- Better methods and tools for variability-related 

quality assurance techniques (4) 

- Better methods and tools for maintaining and 

upgrading delivered products (4)  

 

Fig 5 presents the importance of variability improvement 

goals in safety-critical and non-safety-critical 

organisations. 

 

 

Fig 5. Three most important variability improvement goals in safety-
critical and non-safety-critical organisations 

There are clear differences in the importance of 

variability improvement goals for safety-critical and non-

safety-critical organisations. For safety-critical 

organisations the G6 ‘Better product platform’s support 

for variability’ was clearly the most important variability 

goal, and the G4 ‘Make variability decisions more 

transparent by making the decisions together’ the second 

G1 Ensuring management’s variability support
G2 Better handling of complex variability
G3 Better variability management via the transparency of variability
G4 Make variability decisions more transparent by making the decisions together
G5 Better visibility of variability to customers
G6 Better product platform’s support for variability
G7 Better product architecture’s support for variability
G8 Better extraction of variability and commonality from the various artefacts of similar existing systems
G9 Better management of the evolution of variability (i.e., managing the variability of variability in scope, 

requirements, architecture, reusable assets, design & implementation (design decisions))
G10 Improve documenting the variability of products
G11 Better handling of security variability, e.g., manage commonalities and variability of security requirements 

artefacts and their traceability and improve the transparency of security variability decisions
G12 Better handling of safety variability, e.g., manage commonalities and variability of safety requirements artefacts 

and their traceability and improve the transparency of safety variability decisions
G13 Use of user friendly variability modelling approaches
G14 Better tool support for managing variability
G15 Better methods and tools for variability in product development phases (requirements engineering, maintenance 

etc.)
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most important goal. The G4 was not at all important for 

non-safety-critical organisations. G6 was relatively 

important for all non-safety-critical organisations. For 

non-safety-critical organisations the most important 

improvement goals were G3 ‘Better variability 

management via the transparency of variability’, G13 

‘Use of user friendly variability modelling approaches’. 

These were only moderately important for safety-critical 

organisations. Also G13 ‘Use of user friendly variability 

modelling approaches’, G14 ‘Better tool support for 

managing variability’ and G15 ‘Better methods and tools 

for variability in product development phases’ were 

important for organisations with non-safety critical 

products and not important for organisations with safety 

critical products.  

5. Discussion 

In this section the results presented in section ‎0 are 

compared to the findings of the literature study. In 

general, findings from the questionnaire results are in line 

with the literature study, e.g., Chen and Ali Babar [18] 

who have found a big difference between the output of 

variability management research and industrial needs. 

The findings are also line with Bosch [17] who argues 

that there is a difference between the academic and 

industrial views of product variability.  

5.1 Technical variability management challenges 

The topic ‘Transparency of variability and design 

decisions between R&D and business and customer 

interfaces’ in the Requirements and knowledge 

management category was the second most important and 

the most challenging variability area in the studied 

organisations. This is in line with the findings of Bosch et 

al. [32]. The topic ‘Transparency of variability and 

design decisions within R&D’ was the third most 

important and the third most challenging variability area 

in the studied organisations. This is in line with the 

findings from several other researchers’ work [8, 18, 32]. 

The topic ‘Testing variability and variants’ were the most 

important and the sixth most challenging variability area 

in the studied organisations as has also been pointed out 

by Chen & Ali Babar [18] and Bosch et al. [32].  

 

The topic ‘An integrated and end-to-end tool support for 

variability’ was highly important (4th) and moderately 

challenging. This result is slightly different with the 

finding of Chen and Ali Babar [18]. These differences 

may be caused by that in Chen and Ali Babar [18] the 

majority of participants were from large companies. The 

topic ‘Reusing variants’ was the least important and the 

sixth most challenging variability area in the studied 

organisations. This is not in line with the findings of 

Thörn [8].  

5.2 Designing and implementing variability  

The findings of this study show a significant difference 

between the studied organisations and the organisations 

that systematically use software product line practices: 

the variability realisation technologies [3] were not 

commonly used in the studied organisations. 

 

Some studied organisations used parameterisation as a 

mechanism to implement variability. Problems were 

encountered in managing a multiplicity of parameters. 

Known architectural styles and patterns were the most 

used architectural issue for handling variability. On the 

other hand, it was reported that no practical ways were 

found to document solutions based on some new 

architectural styles such as the Representational State 

Transfer (REST) architecture [33]. 

 

Some of the studied small and large organisations were 

using configuration tools to make safety-critical products 

different for different customers. This is in line with 

Bosch [17] who has found that industrial companies often 

implement variation via configuration and use own tools. 

 

The answers also show that hardening product 

requirements (i.e., safety-critical requirements in this 

study) tend to increase much more the formality level in 

designing and implementing variability than the growing 

size of the development organisation.  

5.3 Variability improvement goals  

The studied organisations ranked the topics ‘Better 

methods and tools for variability in product development 

phases’ and ‘Use of user friendly variability modelling 

approaches’ very important. This is in line with the 

findings from previous work [18, 32]. The evolution of 

variability was not among the important goals in the 

studied organisations. This is not in line with the finding 

of Chen and Ali Babar [18]. Some studied organisations 

develop common features to improve the reuse of their 

software platform. However, identifying and analysing 

commonalities and variants from the various artefacts 

[12, 18] was not an important improvement goal in the 

studied organisations. 

6. Conclusions, limitations and future work 

This paper has presented findings from a questionnaire 

responses designed to find out how variability 

management practices, challenges and needs are different 

between small and large development organisations, and 

between non-safety-critical and safety-critical products. 

Transparency of variability and design decisions between 

R&D and business and customer interfaces and 

transparency of variability and design decisions within 

R&D were the most important and challenging variability 

areas in the studied organisations. The most frequently 

used architecture design issue was the use of known 

architectural styles and patterns to handle variability. 

Better variability management via the transparency of 
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variability and better product platform’s support for 

variability were ranked the most important goals for 

improving variability aspects. These findings can be used 

to direct future research, and efforts to support companies 

in variability management. 

 

Findings from this study show that safety-critical 

requirements were a significant variability factor in small 

organisations. Testing variability and variants was one of 

the most important and challenging topics in the studied 

small organisations with safety-critical products but less 

important and challenging in small organisations with 

non-safety-critical products. Transparency of variability 

and design decisions within R&D was one of the most 

important topics in safety-critical products but less 

important in non-safety-critical products. The topic was 

moderately challenging in both product types. 

 

Although the number of responses in general, and 

especially from small organisations developing safety-

critical products, was not very large, the results of the 

study are well in line with the results published by other 

researcher, which make the findings more reliable. For 

example, the formality level of designing and 

implementing variability tends to increase as the 

development organisation becomes bigger. 

 

In the future our goal is to focus the research more on the 

variability from the business and product transparency 

perspective. Another aim is to use results of this study to 

make a survey that validates the organizational 

challenges and used industrial practices in a larger set of 

companies and larger amount of company 

representatives. 

Appendix 

Appendix 1. Questionnaire questions 
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Appendix 1. Questionnaire questions 

Technical variability management 

 

How important are the following technical variability areas for 

your organisation (rate each topic 1= not at all important – 5 

very important)? 

 

E1.1  Transparency of variability and design decisions within 

R&D 

E1.2  Transparency of variability and design decisions 

between R&D and business and customer interfaces 

E1.3  Product Variability in requirements engineering 

E1.4  Variability realisation 

E1.5  Maintaining reusable core asset variants 

E1.6  Evolution of variability, i.e., managing the variability of 

variability 

E1.7 Tracking variability from requirements to delivered 

products 

E1.8  Variability modelling and documentation 

E1.9  Reusing variants 

E1.10 Extracting variability from technical artefacts (e.g., 

documents) 

E1.11  Variability knowledge harvesting and management 

E1.12  An integrated and end-to-end tool support for variability 

E1.13  Testing variability and variants 

E1.14  Maintaining variants in delivered products, (e.g., defect 

management in case of a multitude of product versions) 

Other, please specify 

 

Architecture design issues 

 

Which of the following architecture design issues do you use 

currently to handle variability (1= we don't use, 5 = we use 

frequently)? Please, comment how well they work on the ones 

you are using. 

 

F1.1  The use of architecture viewpoints and views to handle 

variability 

F1.2  The use of reference architectures to handle variability 

F1.3  The use of known architectural styles and patterns to 

handle variability 

F1.4  Consistency, traceability and evolution in the context of 

variability in software architecture 

F1.5  The role of variability in architecture knowledge and 

design decisions 

F1.6  Software architecture’s support for variability in system 

structures or eco-systems 

Other, please specify 

 

 

Improvement goals w.r.t. variability 

 

Which of the following describes best your main improvement 

goal w.r.t variability? Rank at least the most important (1), 

second most important (2) and third most important (3) of the 

following items (1 = most important, 2=2nd most important 

etc.). You may also rank more items if you like. You may use 

each ranking only once 

 

ACSIJ Advances in Computer Science: an International Journal, Vol. 4, Issue 5, No.17 , September 2015
ISSN : 2322-5157
www.ACSIJ.org

125

Copyright (c) 2015 Advances in Computer Science: an International Journal. All Rights Reserved.



 
 

G1.1  Ensuring management’s variability support 

G1.2  Better handling of complex variability 

G1.3  Better variability management via the transparency of 

variability 

G1.4  Make variability decisions more transparent by making 

the decisions together 

G1.5  Better visibility of variability to customers 

G1.6  Better product platform’s support for variability 

G1.7  Better product architecture’s support for variability 

G1.8  Better extraction of variability and commonality from 

the various artefacts of similar existing systems 

G1.9  Better management of the evolution of variability (i.e., 

managing the variability of variability in scope, 

requirements, architecture, reusable assets, design & 

implementation (design decisions)) 

G1.10  Improve documenting the variability of products 

G1.11 Better handling of security variability, e.g., manage 

commonalities and variability of security requirements 

artefacts and their traceability and improve the 

transparency of security variability decisions 

G1.12 Better handling of safety variability, e.g., manage 

commonalities and variability of safety requirements 

artefacts and their traceability and improve the 

transparency of safety variability decisions 

G1.13  Use of user friendly variability modelling approaches 

G1.14  Better tool support for managing variability 

G1.15 Better methods and tools for variability in product 

development phases (requirements engineering, 

maintenance etc.) 

Other, please specify, or comment if you are not able to answer
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