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Abstract 
Convincing organizations to improve their software development processes is difficult. It 
becomes even more difficult for smaller firms, as they have smaller margins for improvement 
work and most likely lack the in-house competence to make improvements. Based on the 
experience from smaller and medium-sized companies, a flexible and pragmatic process im-
provement framework for the requirements engineering process was developed, specifically 
focused on the situations of smaller firms. The background and motivation is presented, in-
cluding why existing methods such as CMM are not appropriate in our context. Initial experi-
ence and initial evaluation of the developed framework are also presented. It can be concluded 
that the developed framework has gained acceptance by our evaluation partners and that we 
were able to perform a process improvement with a relatively small amount of effort. 
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1 Introduction 
Convincing a software developing organization to improve their requirements prac-
tices is usually difficult (Hall et al., 2002; Juristo et al., 2002; Rainer et al., 2003). In 
smaller organizations, this difficulty takes on a further dimension. Not only do you 
have to face the fact that people are skeptical of requirements, these companies often 
have a less formal development process, less distinct roles and a smaller overhead to 
allow process improvement (Kamsties et al., 1998). The introduction of Agile meth-
ods, such as Extreme Programming (Beck, 2000), have also meant that there is less 
focus on the early steps of the development.  

This paper presents an initiative to provide a pragmatic requirements engineering 
process framework for small- and medium-sized enterprises (SME). Even though it 
might at first seem that SME are a homogenous group of companies, this is far from 
the truth. Smaller firms are often forced to comply with the processes of bigger com-
panies they deliver their solutions to. Also, the domains in which SME operate range 
from web portal development to safety-critical medical equipment. But what is com-
mon to all SME is the need for small and to-the-point solutions, as they do not have 
the same possibilities to try out and invest money in process improvement.  

This paper is organized as follows: The background and requirements for the de-
veloped framework is presented in Section 2. In Section 3, other relevant require-
ments process improvement approaches are presented and discussed. Our framework 
is presented in Section 4, and in Section 5 our early experience in applying it is pre-
sented. Future work and a general discussion are found in Section 6, and the paper is 
concluded in Section 7. 
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2 Background 
Large process models like Rational Unified Process (RUP) (Kruchten, 1999) or V-
Model (Sommerville, 2001) are successfully implemented in many companies. The 
understanding and tailoring of such models is, however, difficult and demands a lot of 
experience. SME often lack this knowledge (Nikula et al., 2000; Hall et al., 2002; El 
Emam et al., 1995). Furthermore, they do not want to employ a consultant with the 
required knowledge because the cost and structural changes of implementing a large 
standard process model are not considered justified in their context and there is a lack 
of faith in the consultants (Paulk et al., 1995). Furthermore, these models focus on the 
overall process, and are not detailed enough to help a company with specific require-
ments engineering problems. Solutions cannot be found, with a reasonable amount of 
effort, with the limited software engineering knowledge of an SME.   

There is a gap between the theoretical application and tailoring of standard 
frameworks and the ability and acceptance to apply them in real-life projects at an 
SME (Nikula et al., 2000). This is a problem, because the expectations on product 
quality are as high in SME as in other companies. Most SME have very close rela-
tionships with their customers and are often forced to react to customer requests im-
mediately.  SME have to develop these individual customer requirements, as opposed 
to developing a standard software product. The risks are often increased as the eco-
nomic survival of the enterprise can depend on the success of a single project. One 
lost or cancelled project can be the ruin for the SME. 

There is a trend among SME towards Agile methods, which are easy to under-
stand and have proven to be practical in their context. Especially the concept of prac-
tices, which are easy to understand and intuitive parts that fit well together, makes 
Extreme Programming (Beck, 2000) attractive to SME. Even though Agile methods 
can be very helpful, without a systematic improvement process, inappropriate 
changes can take place. Typically, no assessment is done of the current situation and 
the applicability of techniques and methods is not evaluated. Hence, the typical situa-
tion is that an SME has both an ad hoc development process and a process improve-
ment process (Kamsties et al., 1998; Nikula et al. 2000). 

There is a need for a lightweight framework that is easy to understand and limits 
the scope of change to the particular problems. It is necessary to have a small set of 
practices that can be introduced in a single step. The scope of change needs to be 
clear so that it can easily be motivated and explained to the SME. The improvements 
should lead to a simple process adaptation, understood and accepted by all affected 
stakeholders (Kaindl et al., 2002). 

3 Previous Work 
There exist several requirements engineering (process) frameworks, focusing on dif-
ferent aspects of process improvement. The “good practice guide” by Sommerville 
and Sawyer (1997) gives pragmatic guidelines on how to improve the requirements 
process. The Open Process Framwork (OPF) provides a comprehensive RE process 
modelling tool (Firesmith, 2005). The R-CMM initiative details an assessment frame-
work, similar to CMM, for RE (Beecham et al., 2005).  

The pragmatic framework by Sommerville and Sawyer (1997) is focused on pro-
viding concrete and simple assessment and improvement suggestions. It consists of a 
list of good practices for RE activities. The practices are used for assessment as well 
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as to give improvement suggestions. The practices are categorized into basic, inter-
mediate and advanced. It has been applied and evaluated in several case studies and 
proven to be useful (Sommerville et al., 2005). However, even though the framework 
has been shown to be useful, some shortcomings were also identified. The framework 
was originally developed for the safety-critical domain. It was noted that adaptation to 
different domains is necessary but is currently lacking (Sommerville et al., 2005). 
Hence, a practice might be basic in one domain and intermediate in another and so on. 
Furthermore, the cost-benefit model, with its eight levels, was perceived as too com-
plex. A simpler model could suffice.  

The OPF provides a rather comprehensive framework for RE process modelling 
(Firesmith, 2005). It provides a framework with modelling components (e.g., endeav-
ours, languages, processes, stages, etc), list of OPF tools and process notations sug-
gestion. Completeness and flexibility are two important goals of the framework. To 
achieve the former, a rather large repository is developed and documented with many 
components. To achieve the latter, a process meta-model underlies the framework. 
Associated with the framework is an improvement process containing 14 steps 
(Firesmith, 2004). This rather thorough process does not prescribe the use of OPF, but 
is built around it.  

The R-CMM is focused on assessment of the requirements capabilities of soft-
ware developing companies (Beecham et al., 2005).  Through a series of studies, 
ranging from assessing typical weaknesses of the RE process, through a development 
of the components of the different levels and empirical evaluations of the selection 
and positioning of individual practices (Beecham et al., 2005), the development of a 
well-founded RE assessment framework is well underway. As the name suggests, R-
CMM is a refinement of CMM with respect to requirements. The goal is to provide a 
process improvement tool by allowing assessments specifically for RE.   

4 The Framework 
The framework is developed to support SME in their improvements of the require-
ments process. As mentioned in Section 2, such a framework has to be easily avail-
able to the firms without much investment, neither in time nor in money. It is also 
important that it is easily understandable to all stakeholders, not just to the person 
responsible for the development process. 

4.1 Background 
The list of good practices by Sommerville and Sawyer (1997) was a starting point for 
the framework presented in this paper. It provides a pragmatic framework with many 
of the features we were looking for. However, as we were developing our framework, 
we quickly ended up discussing the list of practices, the definition of a practice and 
how to extend the ideas to support more usage contexts. The problem we struggled 
with was how to separate a general practice from a concrete solution. As we want to 
be able to give very concrete improvement suggestions to the SME, this is central to 
our framework. Furthermore, the good practice guide was developed focusing on the 
safety-critical domain, which was not our scope. 

Cost, suitability and availability are central to an SME. The OPF (Firesmith, 
2005) fulfils the first and third criteria, as it is free of charge and is available online. 
However, in our discussions with our application partners, the criticism of OPF was 
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that even though the results from a tailoring effort using OPF might be useful, the 
framework, which is quite comprehensive, is very difficult to comprehend and would 
require a large amount of effort to apply. Furthermore, as the OPF is large, the psy-
chological factor of being faced with something that complex intimidates the practi-
tioners.  

Looking at formal assessment models, such as CMM (Paulk et al., 1995) or R-
CMM (Beecham et al., 2005), a well-founded assessment of the current situation at a 
company is possible. However, they often fall short of providing pragmatic guidelines 
on how to proceed after the assessment and anything close to a formal assessment is 
intimidating for a SME, as the cost and internal acceptance are often low.  

As the available and possible frameworks did not provide us with a satisfactory 
solution for a pragmatic RE process improvement framework for SME, we needed to 
improve on existing solutions. As a basis for the improvement, we selected the good 
practice guide, as the intentions there are similar to ours. Our main points of interest 
to improve are the adaptability to support more domains and to improve support for 
small, incremental improvements of the RE process. 

4.2 Theory 
The framework is divided into five phases, which are more or less standard for the 
requirements process: 

 
• Requirements elicitation 

• Requirements analysis 

• Requirements specification 

• Requirements verification and validation 

• Requirements management 

 
In each of these phases, a number of different tasks have to be performed. The 

phases are refined into practices and techniques. A practice defines an abstract task 
that should be performed in the requirements engineering process (e.g., elicit func-
tional requirements). A technique describes how a practice can be implemented (e.g., 
apply Use Cases to elicit functional requirements). An overview of the different prac-
tices, arranged according to the phases, can be found in Figure 1. The relationship is 
depicted in Figure 2. 
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Figure 1 Overview of practices 

4.2.1 Practices 
A practice is usually an abstract activity (in terms of process modeling), e.g., "elicit 
functional requirements" which makes sense to perform in most requirements con-
texts. A practice can also be a principle. A principle is something that should be con-
sidered during one or more activities, e.g., "involve all stakeholders". The usage of 
the framework is, in principle, independent of whether a practice is an activity or 
principle. Hence, in order to simplify the presentation, the concepts are subsumed 
under the common name practices. Especially for SME, it is important to keep the 
presentation and usage as straight-forward as possible.  

Based on experience and literature studies, we identified an initial set of practices 
and related techniques that are or might be of use to SME. The list is, of course, 
something that will always be debated. Our goal with this list is to provide a starting 
point from where we can refine and distill a list that receives broad support in the 
community.  

A practice is associated with one of the five abstract requirements engineering 
phases. The practices are also categorized into three categories: 

 
• Basic: represents a practice that is relevant in any requirements context.  

• Advanced: represents a practice that is relevant in any requirements context, but 
requires other, usually basic, practices to be established.  

• Context: represents a practice that is only relevant in certain project context. 

 
As opposed to Sommerville and Sawyer (1997), we make a distinction between 

the concept of techniques and practices. A practice is an abstraction of the techniques 
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that propose a concrete solution. The motivation was to be able to associate concrete 
solution proposals to practices and to refine the concept of practice, in order to attain 
a cleaner set of practices. This was done to improve the adaptability, i.e., the applica-
bility of the framework to more usage contexts. Also, we find, a practice is easier 
understood by the SME stakeholders. 

Furthermore, the practices in (Sommerville et al., 1997) are categorized as Basic, 
Intermediate and Advanced. Basic and intermediate practices are comparable to basic 
and advanced practices in our framework. However, a distinction can be observed 
between advanced practices as defined in (Sommerville et al., 1997) and context prac-
tices in our framework. The advanced practices cover practices for the domain of 
safety-critical systems, while our context practices do not focus on any specific do-
main.  

The description of a practice should be very short and as simple as possible (e.g., 
a PowerPoint slide or one page.). The motivation is that the effort spent reading about 
the different practices should be as low as possible, in order to enable the user of the 
framework to quickly identify relevant practices. SME usually want information to be 
accessible as fast as possible as they usually do not have the time to read several 
pages of text just in order to assess if something is relevant or not.  

The template in Table 1 is used to describe a practice. The practice "Elicit non-
functional requirements" is presented. It briefly describes why the activity should be 
applied and what can be achieved by applying it. 

Table 1 Excerpt from practice template 

Practice: Elicit non-functional requirements (NFR) 

Goal: Elicit non-functional requirements to better support the busi-
ness process and the goals of the company and the user.  

Description: To capture the relevant requirements, it is not 
enough….  

Phase: Requirements elicitation 

Possible techniques to implement practice:  
Soft-goal notation 

Required Practices: 
Elicit functional requirements (FR) 

Supporting practices: 
Elicit functional requirements (FR) 

Supported practices: 
None 

Category: Advanced  

 

4.2.2 Techniques 
As opposed to practices, which represent abstract activities, techniques represent con-
crete solutions, describing how a certain practice can be implemented. The relation-
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ship between practices and techniques is a many-to-many relationship, as a technique 
can support many practices.  Furthermore, a practice might also be covered by more 
than one technique. Figure 2 shows an excerpt of these relationships for the practices 
“Elicit non-functional requirements (NFRs)”, “Document rationale”, “Elicit func-
tional requirements (FRs)”, and the techniques “Soft goals” and “Stakeholder Work-
shop”. 

The technique “Soft goals” supports the practice “Elicit NFRs” as well as the 
practice “Document rationales”, as the rationales for the NFR are documented when 
using the technique. The practice “Elicit NFRs” is not only supported by the “Soft 
goals”, but also by “Stakeholder workshop”, which in turn also supports “Elicit FRs”. 

 
Figure 2 Relationship between practices and techniques 

The practice "Elicit non-functional requirements" is presented in Table 1. As can be 
seen, it is not described how the practice can be performed. Therefore, techniques are 
introduced. They describe possible ways of implementing a certain practice, com-
pletely or partially. The techniques are described using the template in Table 2. Com-
parable to the description of practices, the description of a technique should also be 
compact. The template does not have to provide a complete guide on how to perform 
a certain activity, but should give a rough overview and contain all necessary infor-
mation to look up the required information. 

Table 2 Excerpt from technique template 

Technique: Soft goals 

Goal: Elicit, document and analyze non-functional requirements with regards to 
their relationships to functional requirements and architectural decisions.  

Description: The following activities have to be executed to apply Soft goals: 
... 

Expert: Please contact ... for further information  

Context: Not specific  
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Type: Method 

(Partly) Accomplishes the practices: 
Include stakeholder  
Elicit non-functional requirements  
Determine scope  
... 

 
There should be enough information in the technique description for the reader to 

understand if it can be the solution to their particular problem. The complete descrip-
tion and explanation of the technique is found in references provided.  

In order to make the information contained in the templates accessible, practices 
and techniques are collected in a repository, also published on a web portal1. 

4.3 Framework usage 
The framework can be used for different purposes. We identified three usage scenar-
ios: 

 
• Assess company setting - SME may use the framework as a support to assess 

their own requirements process. Based on the set of practices it is possible to de-
termine how requirements engineering is performed within the firm. That is, 
which practices are already in place.  

• Solve specific problem - In certain cases, companies want to solve a precise 
problem regarding the requirements process, e.g., security problems are inade-
quately handled. To some extent, it is possible to use the practices as a means to 
identify possible solutions. The title and the goal of a practice give a hint on 
whether a practice might be of use to assist in solving a certain problem. 

• Process improvement - The framework can also be used for general process im-
provement of the requirements process. 

 
As the process improvement involves the other uses of the framework, this usage 

is elaborated on in more detail. 
 

1. Analyze current situation - Prior to making a decision regarding possible im-
provement steps, the current situation of the company should be identified in a 
first step. If an assessment (e.g., CMM (Paulk et al., 1995)) has already been per-
formed, that information can be used. If this has not been the case, it is possible 
to broadly identify the current setting as presented in the first usage scenario. 

2. Identify required practices - Based on the classification of practices (see Figure 
1) the set of practices is prioritised. As a first step, based on the current setting, 
missing basic practices are identified. The company setting should be considered 
while identifying basic practices that should be introduced. It could be possible 
that in a certain setting, even a basic practice will not be suitable. The reason is 

                                                      
1 www.re-wissen.de (in German) 
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that every company is different and even though attention was paid to making the 
classification generally applicable, there might be situations where a different 
prioritization is needed.  

After all relevant basic practices have been identified, all relevant advanced and 
context practices are to be identified. With regards to context practices, a more 
detailed assessment of the company setting might be necessary, in order to iden-
tify practices appropriate to the company setting. The practice "manage variabil-
ity", for example, is only relevant for a company that develops a set of similar 
products, i.e., has a product line type of situation.  

After identification has been completed, the identified practices need to be priori-
tized. According to our experience, not more than two to four practices should be 
introduced at the same time. As with any process improvement, small steps and 
an iterative improvement are better. Exactly how many practices can be consid-
ered at the same time depends on the number of techniques needed to implement 
the practices. 

3. Identify required techniques - As the practices identified in the previous step do 
not specify how a certain practice can be introduced, the set of all associated 
techniques is identified based on the identified practices. 

4. Select and adapt a minimal set of techniques - The identified set of techniques is 
identified in two steps to identify and eliminate unsuitable techniques. In a first 
step, all techniques are assessed with respect to the overall company setting. In a 
second step, all techniques are examined regarding the expected input and pre-
conditions. The remaining set of techniques is then minimized in a concluding 
step. As one technique may implement or contribute to more than one practice, 
the goal of this step is to identify a minimal number of techniques that imple-
ments all required practices. 

5 Experience 
The development of the framework is still in its early stages. We are in a continuous 
dialogue with industry to ensure that our solution is moving in the right direction. 

Generally, the framework was well received by the different stakeholders of our 
industry partners. It was also possible for us to identify and tailor process improve-
ment suggestions with a relatively small amount of effort. Using the practices as a 
mean to assess the current situation worked well. It took less than an hour to explain 
the concept of practices and to give a first overview of the different practices. Espe-
cially the graphical representation of the practices (see Figure 1) and the short de-
scription were appreciated. Hence, it was possible for all stakeholders to understand 
and discuss the current situation. In previous process improvement initiatives, the 
current situation was assessed by external consultants and by process owners. As all 
stakeholders could follow and participate in the process, the assessment was more 
credible to them and they accepted the deficiencies in their current way of working. 

When it came to identifying and selecting techniques, the framework was per-
ceived as intuitive and very helpful. The explicit modelling of the relationships be-
tween practices and techniques, see Figure 2, made it easy to identify techniques with 
high leverage suited for the context. In this particular case, we were able to identify 
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four techniques that would improve the 7 practices chosen for improvement (see Sec-
tion 4.2.1). The principle of trying to identify the minimal set of techniques that cover 
all the desired practices proved suitable and if nothing else, has the psychological 
effect of being efficient, enhancing the acceptance at the firm. As mentioned in Sec-
tion 2, a key requirement for the framework was to have a good balance between cost 
and benefit. The fact that the SME feels good about the improvement is a key success 
factor.  

Another key psychological factor was the perception that there was no traditional 
process improvement as such. Rather, techniques solving a concrete problem were 
suggested, making the stakeholders see the benefit of introducing it. The process im-
provement, hence, was implicit, increasing the feel good factor, which is so important 
in all process improvement situations.  

The aim is that the framework should empower the SME to participate and to 
perform many of the decisions themselves. The decision on which techniques to rec-
ommend, however, was made by requirements specialists and process owners. The 
reason is that there is a lack of empirical data supporting this decision. The suitability 
of specific techniques is judged by experts based on their experience, as this data was 
missing. This was perceived as a major drawback.  

Even though the initial experience was positive, more evaluation is necessary. 
Future case studies are planned, both to evaluate the framework and to gather empiri-
cal data in individual techniques. 

6 Discussion 
The framework presented here tries to provide a comprehensive approach for improv-
ing the requirements process. It incorporates improvement suggestions for the re-
quirements process and ease decision making by providing experience data on the 
improvement suggestions. Our motivation for coming up with a new framework 
comes from working with small and medium sized enterprises, where existing ap-
proaches and methods are not sufficient for their project and product needs. 

An important internal property as we are developing our framework is the bal-
ance of sound scientific basis and a pragmatic and lean solution. We hope that, by 
introducing the concept of abstract practices and concrete techniques, we achieve a 
good compromise.  

The list of practices is, however, important. If this list is not appropriate, then the 
abstraction is meaningless. This list is also something that different experts always 
argue over. Our plan is to attack these problems in two ways: By applying the frame-
work in the firms of our partners to get feedback from them, and by letting require-
ments experts prioritize and optimize the list.  

The list of techniques is much less troublesome. This list is a collection of exist-
ing methods and approaches. Of course, if the aim is to claim completeness, then the 
challenge grows. But initially we do not aim at having a complete list of techniques. 
We see this as a basis that will grow as we use the framework and perform process 
improvement in industry.  

A central problem in all process improvement is which technique to recommend 
to a company. Our framework provides an abstraction mechanism through the prac-
tices, which helps. This is not the whole answer though. An open issue that we aim to 
tackle is how to incorporate empirical studies of techniques into our framework. Our 
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hope is by having concrete data on the performance of specific techniques, the selec-
tion of what to implement in a specific improvement context will be supported.  

To further improve the adaptability of our framework, we aim to investigate how 
to describe different usage contexts. As noted in (Sommerville et al., 2005), a basic 
practice in one context might be advanced in another. Our framework does generalize 
when the practices are categorized into basic, advanced and context types. Hence, the 
open issue is how to describe the context of use and how the categorization of prac-
tices can be improved. We believe that it is unrealistic to completely describe any 
usage context. The question is: Which factors are the determining ones? Furthermore, 
is it possible to say that a practice is basic in all contexts, or are, in fact, all practices 
context dependent? Our hypothesis is that there are practices that are important in all 
contexts. But this is something we need to investigate further.  

The continued work on the framework will have a strong empirical character. In 
order to further validate and improve the framework, further case studies in industry 
are necessary. It is also essential that key empirical data on techniques are gathered 
and documented, as at the end of the day, any improvement will depend on the identi-
fication of appropriate change proposals to the development process. 

7 Conclusion 
In an attempt to support small and medium-sized enterprises (SME) in their require-
ments process improvement, we have developed a framework. We want to provide an 
easy to understand and practical (in the sense that concrete improvement suggestions 
are delivered) framework, which still has a basis in sound requirements engineering. 

Based on the experience both from consulting and from being part of the devel-
opment, many of the existing frameworks and assessment methods are judged to be 
too big and cumbersome to use, while they often lack the necessary details for the 
requirements process.  

The core of the framework is practices and techniques. The former is an abstract 
activity or principle that makes sense to include in the requirements process. A tech-
nique implements, at least partly, one or more practices.  

Our initial evaluation together with several SME and research institutes shows 
promise for the framework. The companies could easily understand the framework 
and we were, with a small amount of effort, able to identify and tailor process im-
provement suggestions for the SME. The involved companies also reported that due 
to the intuitive nature of the framework, the developers could themselves understand 
the need for improvement and follow the arguments for the improvement suggestions, 
giving that improvement suggestions greater acceptance.  

Future work involves further evaluation of the framework. Several case studies 
are planned, on the one hand to evaluate the framework as such, on the other hand to 
gather empirical data regarding requirements techniques. 
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