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Abstract
The whole process of identifying, analyzing/negotiating, documenting, validating and
managing requirements for software development is called the Requirements
Engineering (RE) process. This process is extensively investigated in literature,
especially customer-driven RE, but also market-driven RE. To assess RE processes, a
lightweight model is developed, named, unified Requirements Engineering Maturity
(uni-REPM) model (Gorschek et al, 2011). This model is already dynamically validated
a couple times in practice. However, it is never validated within a company which
develops a customizable software product, which drives on a standard system
delivered by an external vendor. This work contributes to literature by assessing the
RE process with the uni-REPM especially for a customizable product. In the end,
model adjustments and improvements are given.
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Management Summary
This master thesis focuses on assessing the requirements engineering (RE) process
with the uni-REPM model for a customizable software product driven on a standard
system, but for simplicity, this thesis only mentions ‘customizable product’. The
process maturity model, named, unified Requirement Engineering Process Maturity
(uni-REPM) model is used to realize this. Eventually, the main goal of this thesis is to
assess this model by dynamically validate this model in a case study, and hereby
contribute to literature. This study is conducted at Axians, within the Business
Solutions group.
Problem definition
In order to serve a market instead of one customer, software developing companies
more and more develop product software, so that they can serve a market instead of
one customer. The transformation process from customer-specific software to product
software is called productization (Artz et al, 2010). Therefore, Software Product
Management (SPM) plays an important role in the trend of productization. There are
three types of developing software: Customer-specific software, customizable product
and standard product. Literature only provides information on assessing RE processes
with the uni-REPM model for customer-specific software and standard products. So,
here exists a gap in literature. Therefore, the following main research question is
formulated:
Main research question: To what extent is assessing the RE process with the uniREPM model for a customizable software product able to further dynamically
validate this model?
Background
An extensive literature search resulted in several topics and best practice models
that are needed to understand the uni-REPM model and its context. This is because
the uni-REPM model is developed by combining those best practice models.
Methods
In order to answer the main research question, different data gathering techniques
will be used. First, a focus group is arranged to explain the questionnaire and full uniREPM model to all participants, to ensure understandability and to increase
motivation. Questionnaires will be used to map the current RE process of the
customizable product and partly dynamically validate the uni-REPM model, followed
by interviews to further dynamically validate the uni-REPM model. I-Fresh is the
customized product developed by Axians, especially designed to serve the domain
specific AGF (Potatoes, Vegetables and Fruits) industry. The method used for the
interviews is derived from Svahnberg et al (2013). This method consists of asking
questions about the following criteria: applicability, Usability: Efficiency, Usability:
Understandability, Usability: Satisfaction and Usefulness.
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Besides that, observing is used throughout this thesis to check and to ensure
reliability/honesty of the answers by looking at behavior, especially during the
interviews. The research design of this case study is depicted below.

Analysis/findings
To map the current RE process and partly validate the uni-REPM model (assessment
report), six questionnaires are analyzed. This resulted in six different mappings of the
RE process. Obviously, the participants have different views and ways of working, also
with respect to their function within the company. This probably led to these different
mappings. However, it also indicates something about the structure within the
company.
To further dynamically validate the uni-REPM model (feedback report on uniREPM), the interviews are thoroughly analyzed. All interviews are recorded to ensure
fair treatment and reliability. All interviews are summarized and transcribed
separately, this can be found in the appendix.
The main findings of this case study are:
• Assessment report
• Uni-REPM gives complete and good insight for RE process of
customizable product
• Assessing RE process with six participants is not efficient to map the
RE process, however, it resulted in interesting insights between
different participants
• Feedback report on uni-REPM
• Applicability  applicable in industry, but some additions are needed:
- Lack of prioritization in the model
- Establish a user group
- Add ‘how’ to implement actions, not only ‘what’ to implement
- Add the use of Independent Software Vendors (ISVs) to develop
system
- Focus on CDRE instead of on MDRE in model
- Specific explanation of actions
- Add estimation of R&D expenses for conducting RE process
- Create contact channel with external vendor
iv
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Usability: Efficiency  The efficiency is more than sufficient, although
it takes some time to fill in the questionnaire and read the whole model.
An online tool can increase the efficiency of the investigator a lot.
Usability: Understandability  Understandability is high, only some
open questions needed adjustment to closed questions because of the
answer choices. Sometimes, terminology resulted in minor problems.
Usability: Satisfaction  The satisfaction of the model is high. Every
participant thinks it was interesting.
Usefulness  the usefulness of the model is sufficient. It is nice to
assess RE processes, but the action that need to be executed after
assessment are not very usable. This has to do with the explanations
that only tell ‘what’ to implement, not ‘how’ to implement it.

Conclusions
This thesis shows that assessing the RE process with the uni-REPM model on a
customizable product gives a good insight of the RE process at sight and, more
importantly, is able to dynamically validate the uni-REPM model. Besides, it can be
concluded that there are no big differences between RE processes for ERP systems in
general or customizable products.
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Introduction
Nowadays, software becomes more and more important, since the world becomes more
digital. Enterprise resource planning (ERP) system is one of the most widely accepted
choices to obtain competitive advantage for companies. Kumar and Hillegersberg
(2000) defined enterprise resource planning (ERP) systems as: ‘‘Configurable
information systems packages that integrate information and information-based
processes within and across-functional areas in an organization’’. Software developing
companies strive for solutions that cover all requirements of all different stakeholders.
The process of eliciting requirements to managing these, is called the Requirements
Engineering process (RE process). Hall, T. et al. (2002) report that a large proportion
(48%) of the development problems stem from problems with the requirements. Thus,
although this process is very important and obvious, it seems that software developing
companies struggle with using this process in a proper way, or are not familiar with
this process at all.

1.1

Problem definition

Ample research has been conducted on the RE process, especially on the traditional
RE process, also known by Customer-Driven Requirements Engineering process
(CDRE process). As the word already explains, the CDRE process focuses on
requirements for one specific customer. So, executing this CDRE process for one
specific customer will result in a sort of contractual agreement between software
developing company and customer. This implies that this process must be executed
separately for every single customer. So, the CDRE process is applicable when serving
completely different customers, since every customer has completely different
requirements and the system most probably needs customizing in order to fulfil all
needs. However, most software developing companies try to focus on domain specific
areas. An important advantage is that one ERP system fits more easily within more
companies of the same branch.
A little less research has been conducted on Market-Driven Requirements
Engineering process (MDRE process). This process is especially designed for software
developing companies that focus on specific areas/domains. The overall implication
being that the product development cost as well as producer revenues is not linked to
1
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one specific customer but to a market comprising any number of potential buyers. So,
in contrast to CDRE, this process does not only fulfil needs for one specific customer,
but aims to serve needs of all companies within the same branch in one ERP system.
With this strategy, the need for customizing the system is much less. In most cases,
only small adaptations are needed to fulfil all requirements. Note that this only holds
when the standard ERP system is up-to-date all the time.
The difference between CDRE and MDRE is significant, although it may seem small
at first. For MDRE, the process is iterative and continuous, while in CDRE the process
only has to be executed once for every customer. Furthermore, the MDRE process is
part of Software Product Management (SPM) since the product needs to be
updated/adapted continuously to serve all core needs in the operating domain
(Gorschek, T. et al., 2011).
In order to serve a market instead of one customer, software developing companies
more and more develop product software, so that they can serve a market instead of
one customer. The transformation process from customer-specific software to product
software is called productization (Artz et al, 2010). Therefore, SPM plays an important
role in the trend of productization. The productization process can be seen in figure 1
below.

Figure 1: The productization process

So, according to Artz et al (2010) there are three types of developing software:
1. Customer-specific software
2. Customizable product
3. Standard product
There are two end stages for the productization process, the standard product and the
customizable product. As the word says, the standard product is one product that can
be sold to a mass market, while the customizable product still needs a little
customization specifically for each customer.
The unified Requirements Engineering Process Maturity (uni-REPM) model is an
assessment framework for RE that encompasses current best practices, but also
enables process assessment of both traditional and market-driven projects. So, it
supports both CDRE and MDRE. This model is already dynamically validated a couple
of times in practice, however, it is never validated in an environment where they
develop a customizable product, driven on a standard system of an external vendor.
In table 1 below, four dynamic validation case studies are given (Svahnberg et al,
2013).
2

Introduction
Case
study

Domain

Means
validation

1

Facility
Management Skype
Software
interview

2

Embedded Software

3

Insurance & Banking

4

Insurance

of RE context

Skype
interview
Skype
interview
Selfadministered
questionnaire

Type
of
developing
software
MDRE,
Customercustomized for driven
one client
CDRE
Customerdriven
CDRE from a Customermarket-driven driven
product
MDRE
Standard
product

Table 1: four case studies that dynamically validate the uni-REPM model

All these dynamical validations of the uni-REPM model are not conducted in the case
of a customizable product, driven on a standard system of an external vendor. So, here
exists a gap in literature. For simplicity, only ‘customizable product’ will be
used in the remainder of this thesis. Therefore, the following main problem
statement is stated.
Main problem statement: The uni-REPM model is not dynamically validated yet
for companies that develop customizable software products.

1.2

Research objective

The main research question can be derived from the problem statement described in
the section above, because there exists a gap in literature. Therefore, the following
main research question is formulated.
Main research question: To what extent is assessing the RE process with the uniREPM model for a customizable software product able to further dynamically
validate this model?
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1.3

Research method

In this thesis, the main research question will be investigated by using the uni-REPM
model. This model, that is already provided through academic research, gets
dynamically validated again in this thesis in a real setting for a customized software
product. The Technology Transfer model developed by Gorschek and Wohlin (2006) is
ideal for validating candidate solutions, which is in this thesis, the uni-REPM model.
In figure 2 below the technology transfer model is given.

Figure 2: Technology transfer model by Gorschek and Wohlin (2006)

Since the candidate solution (step 3) is already available, the goal of this thesis is to
dynamically validate this candidate solution in a real setting. Thus, the focus lies on
step 3 and 6 of the Technology Transfer model. To dynamically validate the candidate
solution, a case study approach is used. Dynamical validation means that the
candidate solution is applied in an industrial context in order to evaluate the
candidate solution under realistic conditions and to identify where further
improvements are needed before conducting full scale tests (Gorschek and Wohlin,
2006).
As figure 2 depicts, there are two validation steps, static – and dynamic validation.
The intention of a static validation is to spread the candidate solution to a wide
selection of domain experts or industry users and gather feedback in order to improve
the candidate solution. Static validation intents to evaluate on the following criteria:
completeness, correctness and applicability of the model. However, this is already
done a couple of times in practice and must be performed before dynamic validation.
Therefore, this study only focuses on dynamical validation, because the model needs
further dynamical validation and the environment where this study is conducted is
perfect to realize this (Svahnberg et al., 2013).
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The case study is an empirical method aimed at investigating contemporary
phenomena in their context (Yin et al, 2003). This brings us to the purposes for
research used in this study classified by Robson (2002), namely, exploratory and
improving. As this study tries to find out what is actually happening and to obtain
new insights, and thereafter to assess and improve the uni-REPM model itself. The
structure of this study is based is on the linear-analytic case study structure
described by Yin et al (2003). This is a standard research report structure consisting
of a problem, theoretical background, methods, analysis/findings and conclusion.
More specifically, a slight modification of this structure is used, influenced by
Robson (2002). More about this in the next section.

1.4

Thesis outline

In this section, the organization of the remainder of this thesis will be elaborated.
Figure 3 below, gives an overview of the research components of the remainder.
Chapter 2 provides the background necessary to gain and understand all relevant
knowledge of the problem context. The actual case study starts at chapter 3, which is
called, Exploring the validity of the uni-REPM model for a customizable product: a
validation case study. In this chapter, the company background is explained first.
Secondly, the scope of the case study is defined. Followed by a case study design, where
the remainder of this chapter is explained and depicted in a case study overview. Then,
the data will be prepared and collected by focus groups, questionnaires, observation
and semi-structured interviews. After collecting the data, it will be analyzed and
findings will be stated. Hereafter, a summary of the findings is given. In chapter 4 the
conclusions are given. This chapter consist of three subsections: Research
contributions, future work and implications to the industry, respectively. Finally, the
reference list is given in chapter 5 and the appendix is given in chapter 6.

Figure 3: Research components, an overview

5

Background
This chapter will provide an overview of all relevant literature available on the topic
of assessing/improving RE processes. Previous to this master thesis, a systematic
literature review was conducted in which all relevant information was gathered about
(selection) criteria used for feature selection for ERP systems. However, this
systematic literature review mainly focused on CDRE, not on MDRE. The focus of this
literature search will be more on MDRE, and all other relevant topics associated with
it since MDRE is not so straightforward as CDRE. All this information contributes in
understanding the problem context better and summarizing the most recent maturity
models that endeavor to solve almost similar problems. Collectively, the literature
search places the case study within the larger domain of prior research of the problem.
Moreover, by thoroughly identifying and synthesizing prior studies, the relevance of
this case study is confirmed in addressing the research problem. At the end of this
chapter, a research gap is defined followed from this extensive literature search.

2.1

Literature search

This literature search is conducted by using three types of search strategies: backward
looking (used references in the articles), forward looking (citations of articles of the
articles) and sideway looking (other work of authors of the articles). This is necessary
since not all relevant information can be extracted from the systematic literature
review conducted previous to this master thesis, as already described above. This
search is divided into different paragraphs/topics that comprise information needed to
conduct a sufficient case study. The themes are: CDRE process, MDRE process and
Release Planning (RP), Software Product Management (SPM), productization,
Requirements Abstraction Model (RAM) and the unified Requirements Engineering
Process Maturity (uni-REPM) model. Although the CDRE process is already
extensively elaborated in the systematic literature review, the most relevant part will
also be explained in this research since this information is necessary to understand
other relevant topics described in this section of the thesis.
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2.1.1 Customer-driven requirements engineering process
The whole process of identifying, analyzing/negotiating, documenting, validating and
managing requirements is called traditional RE (Frauke Paetsch et al., 2003). This
process is also often called as: Customer-Driven Requirements Engineering (CDRE).
The actual goal of CDRE is to help to know what to build before system development
actually starts in order to prevent rework, which is costly. Note that this CDRE
process is a method to develop an ERP system from scratch, which arises from a
contractual agreement between software developing company and customer. In the
following, all stages of the CDRE process and techniques that were developed will be
discussed briefly.
• Requirements elicitation, tries to discover requirements and identify system
boundaries by consulting stakeholders, such as, developers, users and clients.
This is important to understand the application domain, system constraints,
business needs, stakeholders and the problem itself. The most important
techniques for requirements elicitation are:
o Interviews, there are two different kinds of interviews: the closed
interview and the open interview. A closed interview consists of predefined set of questions asked by the interviewer. An open interview has
no pre-defined questions, so requirements arise from an open-ended
discussion.
o Use cases/scenarios, a use case specifies a sequence of interaction
between the system and an external actor (user of the system). Thus,
use cases represent the functional requirements of the software system.
o Observation and social analysis, as the word says, just observing users
when they are working. By observing, you overcome the issue of
stakeholders (e.g. users) idealizing or oversimplifying work processes.
o Focus groups, this is an informal technique where a small group of users
from different backgrounds and with different skills discuss in a free
form issues and concerns about features of a system prototype. Focus
groups help to identify user needs and perceptions, what things are
important to them and what they want from the system.
o Brainstorming, there are two phases when using brainstorming, the
generation phase, where ideas are collected, and the evaluation phase,
where the collected ideas are discussed. Brainstorming is mostly used
to obtain creative ideas or/and solutions.
o Prototyping, a prototype of a system is an initial version of the system
which is available early in the development process. Prototypes of
software systems are often used to help elicit and validate system
requirements.
• Requirements analysis, in this stage requirements are checked for necessity
(the need for the requirement), consistency (requirements should not be
contradictory), completeness (no service or constraint is missing), and
feasibility (requirements are feasible to be implemented in the context of the
budget and schedule available for the system development). The main

7
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•

•

•

techniques for requirements analysis are Joint Application Development (JAD)
sessions, modeling and prioritization.
o JAD, this is a facilitated group session (or workshop) with a structured
analysis approach. During the JAD sessions developers and customers
discuss desired product features. It is important that the session leader
prevents the participants from running out of course, otherwise this
technique is not productive. This JAD session include system experts,
users, executives, project managers and external technical personnel.
The goal of JAD is to define a special project on various levels of details,
to design a solution, and to monitor the project until it is completed.
o Modeling, modeling is used to describe system requirements in a clear
way. It is the bridge between the analysis and the design process. The
most popular modeling techniques are: data-flow models, semantic data
models and object-oriented approaches.
o Requirements prioritization, this is the process of setting priorities
early in the project to help deliver the most important features as early
as possible, and to skip less important ones, mostly because of time
pressure. There are various prioritization techniques available, for
example, Analytical Hierarchy Process (AHP), Analytical Network
Process (ANP) and pair-wise comparison.
Requirements documentation, the documentation of requirements is the
baseline for evaluating subsequent products and processes (design, testing,
verification and validation activities) and for change control. This can only be
reached by thorough communication between stakeholders and developers.
Requirements validation, validation of the requirements is necessary to certify
that the requirements are an acceptable description of the system to be
implemented. Inputs for the validation process are the requirements document,
organizational standards, and organizational knowledge. The outputs are a list
that contains the reported problems with the requirements document and the
actions necessary to cope with the reported problems. Requirements reviews
and requirements testing are techniques that are used for validation.
Requirements management, ‘’the goal of requirements management is to
capture, store, disseminate, and manage information. Requirements
management includes all activities concerned with change & version control,
requirements tracing, and requirements status tracking. Requirements
traceability provides relationships between requirements, design, and
implementation of a system in order to manage changes to a system.’’ (Frauke
Paetsch et al., 2003)

This CDRE process is a widely discussed topic and a lot of literature is written about
this subject. With the above knowledge, again, it becomes clear that this process is
particularly for serving single customers. However, this case study focuses on
assessing the RE process for customizable products. So, the next part describes the
MDRE process and release planning (RP), which is more in line with this thesis and
has some significant differences regarding the traditional RE process.
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2.1.2 Market-driven requirements engineering (MDRE) process and
release planning (RP)
In contrast to the CDRE process, there is the Market-Driven Requirements
Engineering (MDRE) process. Unlike the CDRE process, the MDRE process focuses
on the whole market instead of only on one customer. This has significant influence
on the strategy of going through these processes. MDRE is applicable to software
organizations that develop software to a market, which can be a combination of many
known customers or, on another extreme, a mass market where customers cannot be
clearly pinpointed. Therefore, in MDRE, several challenges arise as compared to the
traditional RE. Software organizations in a market-driven situation are faced with
competition, the need for strategic planning, and the need for a market orientation to
their businesses where strong marketing know-how is necessary to identify market
opportunities (Gomes et al, n.d.).
Moreover, an organization operating in a MDRE context is dealing with a continuous
flow of requirements and the RE effort is not limited to a development instance but is
part of the whole product management. For software developing organizations, this is
called Software Product Management (SPM). This continuous flow of requirements
come from different sources, both internal and external. Examples of internal sources
are: Marketing, sales, developers, support personnel, bug reports etc. Examples of
external sources are: Customers, users, competitors, partners etc. Eventually, this
continuous stream of requirements can result in large amounts of requirements, and
all of them need to be caught, specified, analyzed, and managed continuously as the
product evolves over time through releases. When there are a lot of incoming
requirements, it is vital that these are handled in a structured way. So, dismissing
irrelevant ones at an early stage, and spending as little effort as possible to save
resources for refining requirements that will actually be selected and allocated to
development instances. Thus, the MDRE focuses not on one customer, but on the
whole market. This means that not only the elicitation stage of the traditional RE
process gets influenced, but the whole process, from elicitation of requirements to
management of requirements. A process maturity model for market-driven product
management and requirements engineering is developed by Gorschek et al. (2011).
This model is given in figure 4. In the following, the most important differences
between the process of traditional RE and MDRE will be elaborated.
First of all, for RE the main difference is that in MDRE the elicitation of requirements
is a continuous process. It is vital to determine key customers and extract information
(continuously) from them. In this way you ensure that the software is up-to-date and
therefore gain competitive advantage. It is possible to obtain requirements in an
automated way; however, this seems to be a not so straightforward process. Moreover,
while the requirements analysis and – documentation in the traditional RE process
are straightforward steps, it is not so simple within MDRE. These two steps are
divided into more steps that are all part of the product management/release planning
system of MDRE.
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Figure 4: Overview of the generic MDRE model

Actually, as can be seen in figure 4 above, the analysis and documentation part of the
traditional RE are replaced by triage, estimation, prioritization and selection. Triage
is the process of early dismissal/acceptance of the incoming requirements to avoid
requirements overload, which is often seen as a bottleneck in MDRE. Subsequently,
estimation of implementation costs and resources is necessary to also make fast
decisions. This is mainly due to the fact that time-to-market is essential in MDRE.
Although there are different estimation techniques, the use of non-structured informal
techniques for requirements estimations seems to be pre-dominant, where
professionals rely on expert judgment. The objective of prioritization in MDRE, is to
get input for requirements selection for subsequent release planning. Main goals are
pertaining competitive advantage and increase customer satisfaction. Therefore, it is
possible to implement a distributed prioritization process. Regnell et al. (2001)
developed a process using distributed prioritization in market-driven organizations.
This process is illustrated in figure 5 below.

Figure 5: A distributed prioritization process for gathering information from all stakeholders on highlevel requirements importance.
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From figure 5 it becomes clear that each stakeholder prioritizes all requirements of
the candidate list. The Product Strategy Team (PST) then combines all requirements
with their priorities and decides on resulting list of priorities. Subsequently, the list
is communicated to all stakeholders followed by giving feedback on these results.
Eventually, a final list of high-level requirements priorities for the next release is
made.
Besides the distributed prioritization, there are several more common
techniques to prioritize requirements. Most of these techniques are already mentioned
in section 2.1.1. Another important aspect is that requirements that need to be
prioritized have the same abstraction level. Otherwise it is possible that requirements
of higher abstraction level get higher priority than low level requirements. More about
abstraction in section 2.1.5.
After triaging, estimating and prioritizing the requirements the actual selection and
release allocation take place. A common used documenting and communicating
technique is roadmapping. There are different kind of roadmaps, but the one used for
MDRE is product-technology roadmap (Kappel, T., 2001). In figure 6 below, a matrix
is given with four different roadmaps for different purposes. As expected, the producttechnology roadmap focuses on the company future. Moreover, this roadmap has the
purpose of mapping aligning efforts and resources towards common goals.
Furthermore, a roadmap should convey several aspects:
• themes of a certain product release (e.g., a theme could be offering a certain
type of functionality.
• restrictions (e.g., what are the restrictions in terms of risk, time, resources
available, internal technical considerations, and so on)
• goals (what are the overall product goals and what are the goals for every
release).
• milestones (for releases and goals).
Selecting requirements should be done within the boundaries set by product strategy.
So, for example, if certain requirements pertain regulation, these requirements get
selected first since it is far more important to meet these requirements in time.
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Figure 6: Roadmapping taxonomy

Normally, validation of requirements is traditionally performed in close cooperation
with the customer, however, this is very complicated in MDRE since you are not
dealing with one customer. First, it is often difficult to obtain input from different key
customers and not all requirements selected for release are representative for all
customers. Eventually, the best technique to validate requirements is by using
knowledge of the software developing organization itself, so internally.
At last, there are different Requirements Management (RM) techniques available. But
the most appropriate techniques make use of a tool, where attributes can be added to
the requirements. This information is than stored in the repository/backlog. Regnal
et al. (1998) developed a structured way of storing requirements in the repository,
which can be seen in table 2.

Table 2: example of requirement attributes

Finally, it can be concluded that CDRE is significantly different than MDRE. In table
3 below, an overview is given of traditional RE vs MDRE (Gorschek, T. et al, 2011).
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Table 3: an overview of traditional RE vs MDRE
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Alves et al (2006) conducted a study on MDRE and contributed with a top 10 list of
challenges for packaged software developing companies. This top 10 list is derived
after discussing ten hypotheses on source and implications. In table 4 below the top
10 list of challenges are given.

Table 4: Top 10 list of challenges for packaged software
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2.1.3 Software Product Management (SPM)
In figure 4, product management is already mentioned as important within MDRE.
This is because this must be a continuous process in order to gain competitive
advantage and meet customers’ requirements anytime. Although SPM is already
mentioned in previous sections, not enough attention is given to it in literature since
its high value that it can have for software developing companies. The study of Van
de Weerd et al., (2006) performed a literature study on the SPM domain, and field
studies with product managers. After conducting this study, they came up with a
reference framework especially for SPM, in which the key process areas, stakeholders
and their relations are modeled. In figure 7 below, the reference framework for SPM
is illustrated.

Figure 7: Reference framework for software product management

This framework consists of four process areas within the product management
domain, namely, portfolio management, product roadmapping, requirements
engineering and release planning. Besides these internal process areas, the internal
functions and internal – and external stakeholders are defined, and connected with
the different processes. Note that these arrows represent information flows, so they
cannot be seen as linear route, but as a continuing iterative process.
The process area called portfolio management, covers the following functions:
Partnering and contracting, market trend identification, product lifecycle
management and product line identification. So, it actually covers the decision making
about the existing products and future products as well. This process area is placed in
top of the reference framework, since it is the core of the business for software
developing organizations. The company board, market and partner companies provide
input for this process area.
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The process area placed underneath product management is product
roadmapping. As already described above, roadmapping is a popular method for
planning and portraying the use of scientific and technological resources, elements
and their structural relationships over a period of time. In much companies,
roadmapping is used for business oriented long-term planning and technology
forecasting. However, in the software developing industry roadmaps are used for
especially forecasting purposes, such as trends. Kappel, T. (2001) used the term
roadmapping in two perspectives: planning and forecasting. Planning concerns
products, product lines, resources of the entire company; forecasting concerns
technology or market trends. The input for roadmap construction consist of the
elements: theme identification, core asset identification and product lifecycle, which
in turn, receive indirect input from both internal – and external stakeholders.
Eventually, all information is gathered and displayed in a roadmap.
The third process within product management is requirements management,
which entails the activities of gathering, identifying and revising incoming
requirements and organizing them by keeping in mind existing core assets,
dependencies, product lines and themes. Although this is probably the most important
process for software developing companies, it will not be further elaborated in this
section since it is already described extensively in the previous sections.
The fourth and final process area is release planning (RP). The core functions
of this process are requirements prioritizing; release planning; constructing and
validating a release requirements document; and scope management. Also within the
domain of product management several techniques for RP are mentioned, such as
linear programming, AHP, stakeholders’ opinions on requirements importance. After
prioritizing requirements with certain techniques, a selection is made and a release
definition is written that is validated by different stakeholders (Van de Weerd et al.,
2006).
It can be concluded that product management is key to product software companies
and should be addressed and supported well. There are several tools available that
support SPM, however, no tools exist that that are fully complete and coherent to
support SPM (Van de Weerd et al., 2006).
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2.1.4 Productization
Artz et al. (2010) define productization as: ‘’the transformation process from customerspecific software development to a standard software product.’’ Nowadays, an
increasing number of companies that develop customer-specific software have a desire
to transform to developing product software, also called packaged software. Packaged
software is defined as: ‘’a packaged configuration of software components or a
software-based service, with auxiliary materials, which is released for and traded in a
specific market (Xu et al, 2005).’’ Consequently, developing product software involves
proper requirements management and release planning. Therefore, organizations that
make a shift to developing product software need to change their internal processes.
The SPM model in figure 7 described in the previous section gives product managers
and organizations more insight information about product management processes and
involved stakeholders. Thus, this model is often used to structure these internal
processes.
Two major differences exist between customer-specific software and product-specific
software: the difference between stakeholders and a major pressure on time to market.
For a product developing company, the company decides about the requirements and
selects the stakeholder representatives, while requirements for customer-specific
software are specified by the customer himself. So, to cover time to market for product
developing companies, they try to regularly release new product releases. Therefore,
it requires a careful RP and requirements prioritization (Artz et al., 2010).
The paper of Artz et al. (2010) developed the productization process, which evolves
customer-specific software into product software. This process consists of six stages,
depicted in figure 8 below. Additionally, external triggers that can lead to
transformation, such as market dynamics and customers are not considered in this
model.

Figure 8: Productization process

As can be seen in figure 8, the process ends when eventually one of the two stages is
reached. The degree of productization is influenced by concepts, benefits, product
market, positioning, requirements, features, specifications, marketing, delivery
channel, packaging and selling. The reason that two end stages are applied for the
productization process is because there is a need for some customization in order to
integrate software in a customer-specific situation (because companies in the same
market are not exactly the same). The six steps of the productization process are
elaborated extensively in the paper of Artz et al. (2010).
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2.1.5 Requirements Abstraction Model (RAM)
During the RE process at software developing companies, software requirements
arrive in different shapes and forms, also known as abstraction levels. This is
particularly the case in MDRE, where the requirements are on products rather than
directed towards projects. This makes it difficult to compare requirements. Moreover,
the elicitation of requirements is not limited to a development instance (like in CDRE)
but rather a continuous inflow of requirements. Taken the continuous inflow of
requirements ranging in abstraction level into consideration, Gorschek et al. (2005)
developed the RAM to deal with this problem.
The aim of RAM was to give professionals working with product planning/development
(e.g. product managers) a RE model that helps them in their work. To this end, RAM
is modeled towards a product perspective, supporting a continuous RE effort, aimed
at taking requirements of multiple types (abstraction level) as input. The benefits of
RAM in continuous RE can be summarized in the following four points (Gorschek et
al., 2005):
1. All requirements are compared to the product strategies, offering an assurance
that requirements do not violate the overall goals set by the management. This
offers the possibility to dismiss requirements early in the process, freeing up
resources to work on/refine relevant requirements that are in line with the
product strategies.
2. All requirements are broken down to an abstraction level where they are good
enough for initiating a development effort (project). This assures that the
projects (whose aim it is to realize the requirements) get good enough
requirements to base their development efforts on (e.g., testable and
unambiguous).
3. Work-up of requirements means that they are formulated on the same level of
abstraction, and hence they can be compared and set against one another. The
ability to compare requirements is a prerequisite to effective release planning
and prioritization.
4. All requirements can be followed through several levels of abstraction giving a
richer understanding of each requirement, and thus better decision support
can be obtained for all professionals, from management to developers.
The RAM consists of three action steps that need to be walked through. The steps are
depicted in figure 9 below. The first step (Specify) involves specifying the initial (raw)
requirement and eliciting enough information about it to specify a number of
attributes. The second step (Place) is centered around what abstraction level the now
specified requirements resides on, and last (Abstraction) each requirement goes
through a work-up.
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Figure 9: RAM action steps

Figure 10: RAM abstraction levels

The first step (specify) consist of four attributes:
1. Description, this is simply a short requirement description.
2. Reason/benefit/rationale, this attribute consists of two parts: WHY the
requirement is specified and BENEFIT of the specified requirement.
3. Restriction/risks, describes the restrictions and/or risks of the requirement that
are not obvious from the description in attribute 1.
4. Title, the title should reflect the content of the requirement and should not be
longer than five words.
The second step (Place) involves analyzing on what level the requirement is on and
placing it on this level. RAM consists of a number of abstraction levels; these levels
can be seen in figure 10 above.
The product level is the most abstract level and are goal-like in nature.
Requirements on this level are considered abstract enough to be directly comparable
to product strategies and indirectly to organizational strategies. Examples of product
strategies are: rules, short- and long-term goals and visions pertaining to a product
specified by the management.
The feature level is the next abstraction level. The requirements on this level
are features that the product supports. Feature Level requirements should not offer
details as to what functions are needed in order for the product to support a feature;
rather the requirements should be an abstract description of the feature itself.
The next level of the model is the function level. Function level requirements
are detailed and complete enough to be handed over to a system designer for further
evolution and finally be a basis for the design. Requirements on this level should
endeavor to be testable and unambiguous. The main criterion is that the requirement
should be descriptive of what a user (or the system in a non-functional requirement)
should be able to perform/do.
The last and most detailed level is the component level. Requirements in this
level describe HOW something should be solved. Typically, requirements that arise
from software developers are on this level of abstraction. Moreover, the component
level can also act as a possibility to break down function level requirements into more
detail and/or set limits to a function level requirement.
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The third step (abstraction), executed after placing the requirement in the previous
step, is working-up the requirement. This means abstracting and/or breakdown of a
requirement, depending on the initial placement of the original requirement. The
work-up process involves creating new requirements on adjacent abstraction levels or
linking to already existing ones, depending on the situation. This process takes place
for two reasons:
The first reason is that one of the model’s goals is for every requirement to be
comparable with the product strategies. Thus, every requirement (on Feature Level
or lower) must be abstracted up to the Product Level for this to be possible. This
creates the first work-up rule (R1):
R1: No requirement may exist without having a connection to the Product
Level.
R1 can be met in one of the two ways: one or more new work-up requirements are
created or the requirement in question is linked to already existing requirements on
an adjacent upper level. In either case, the original requirement is abstracted upward
and can be compared (indirectly) to the product strategies.
The second reason is that requirements need to be broken down enough to act
as a basis for design. For a requirement to be detailed enough and on the right level
of abstraction for this to be possible, every requirement (on feature level or higher) has
to be broken down to function level (testable and unambiguous). This creates the
second work-up rule (R2):
R2: All requirements have to be broken down to Function Level.
During the work-up process of original requirements it is recommended to always ask
the question: ‘’is this new (work-up created) requirement necessary in order to satisfy
the original requirement?’’. If the answer is ‘yes’ then there is no problem, but if there
is uncertainty, the work-up should be stopped. Looking at this process, several
potential issues can arise when applying the work-up rules. Staying true to the
intention of the original requirement is number one priority. Inventing new
requirements from scratch outside what is needed to work-up an original requirement
can result in overwork of requirements at this early stage, and this is what you want
to avoid. Ultimately, management (or another assigned person/team) has to decide if
a certain chain of requirements is complete and within the product strategies or not.
Therefore, the product manager is the main stakeholder in this process. Not only the
work performed must adhere to work-up rules, but also the consistency regarding
abstraction levels is critical and how requirements are handled in relation to these
rules. The main point is not having a certain requirement of a certain abstraction on
a particular level, but rather having all requirements of a certain abstraction on the
same level (Gorschek et al., 2005).
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2.1.6 The uni-REPM model
As said before, prior research has shown that significant business benefits could be
achieved by preventing problems in the RE phase instead of waiting until the project
is finished. Additionally, Hall, T. et al. (2002) report that a large proportion (48%) of
the development problems stem from problems with requirements. Despite this
importance, lots of studies are available reporting poor RE processes at companies.
The unified Requirements Engineering Process Maturity (uni-REPM) framework is
an assessment framework for RE that encompasses current best practices, but also
enables process assessment of both traditional and market-driven projects. So, the
framework is developed by best practices from both CDRE and MDRE, which makes
uni-REPM unique. The best practice models of CDRE are developed of the following
assessment models: REPM v1.o, CMMI and TickIt. All good practices for MDRE are
generated by conducting an extensive literature review. The exact construction and
evolution of uni-REPM can be seen in Appendix A.
Uni-REPM is intended as a universal lightweight model for assessing RE process
maturity through sets of activities as well as to offer a concrete, complete, and
contemporary view of state of the art in RE, so that researchers and practitioners alike
may get an overview of which RE practices that have been proposed and empirically
validated. In industry, it provides a useful tool to assess the current state of RE
practiced in a company and identify potential process improvements against
contemporary, and empirically proven best practices. For researchers, it provides a
collection of empirically validated RE, which enables reflection on current state of
practice, current state of the art, and to identify areas where more research and/or
empirical validation is needed (Svahnberg et al, 2015).
The uni-REPM model is structured in two views, a process area view and a maturity
level view. The process area view is used to navigate the model and to quickly find
practices that logically belong together. The process area view is based on the original
REPM (Gorschek et al, 2003) and REGPG (Sommerville et al, 1997) and is thus
hierarchically constructed of Main Process Areas (MPA), consisting of Sub Process
Areas (SPA) and actions. Uni-REPM consist of seven MPAs: Organizational support,
requirements process management, requirements elicitation, requirements analysis,
release planning, documentation and requirements specification, and requirements
validation. Obviously, these MPAs consist of SPAs and these SPAs contains actions,
which is extensively elaborated in the full uni-REPM model (Gorschek et al, 2011).
The maturity level is developed to improve the RE process. The actions on a
particular level constitute a consistent and coherent requirements engineering process
and thus a company can focus on the actions on a particular maturity level that are
not currently practiced, before moving on to actions on the next maturity level. The
Maturity Level View is constructed by assigning a certain level to each action (basic , intermediate - and advanced level) depending on the difficulty to implement the
action, how essential it is for the RE process, and dependencies between actions
(Svahnberg et al, 2015).
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The uni-REPM model must be used in the same way as REPM, i.e. through a checklist.
Every action of the model poses a question that can either be answered by: completed,
incomplete or inapplicable. The inapplicable category ensures that the results of an
evaluation can still be interpreted even when there are actions that are not applicable
to a particular situation or organization. In many ways, this can be seen as a gap
between the model and real-world usage. Hence, the amount of actions that are listed
as inapplicable is an important indicator of how well the model actually performs and
how lightweight it is. In this way the model itself can be evaluated. When all actions
on a particular level are complete or inapplicable, a level is achieved. One can assess
the full RE process by using the full uni-REPM model, or only a part of it by assessing
only one (or more) MPA(s). An important analysis is to study the actions that are
marked as incomplete on the level above the currently completed maturity level, as
these indicate which activities should next be considered for process improvement
efforts (Gorschek et al, 2011). Figure 11 below, the structure of the uni-REPM model
is given

Figure 11: uni-REPM model structure
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2.2

Research gap

From the literature search, it becomes obvious that ample research has been
conducted on CDRE and a little less, but still significant on MDRE. However, research
is conducted on CDRE and MDRE for standard products and/or customer-specific
software, not for customizable products. This research gap in literature will be
investigated in this thesis. To be precise, it will be investigated if the uni-REPM
assessment model is also useful for customizable products. Furthermore, in literature
the model is dynamically validated a couple of times, however, only one or two persons
per case are used. In this thesis, six participants are used for the questionnaires and
five for the interviews, which also provide insight into the differences between
employees within the same company. Moreover, the data that will be gathered will be
used for assessment, but more importantly, to dynamically validate the uni-REPM
model itself in this particular case and draw conclusions regarding feedback on such
process maturity models and improvement/change possibilities.
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product: a validation case study
In this chapter, all the relevant background information gathered in the previous
chapter will be used to design/conduct a proper case study, and to understand all
terms. The purpose of this case study is to assess/improve the current RE process and
to evaluate and further validate the best practice model: uni-REPM model. This model
is developed by covering all best practice models on RE. In order to understand the
context in which the case study will be conducted, the company background will be
elaborated first, which is Axians. Secondly, with the background information of
Axians, the scope of the case study will be set. In other words, the case and subject
will be selected. Thirdly, a case study design for this study is defined, to answer the
main research question. Furthermore, data will be gathered in several manners to
ensure triangulation. Methods that are used are: a focus group, observation,
questionnaires and semi-structured interviewing. Hereafter, the data will be analyzed
and the uni-REPM model will be evaluated, and some validity threats will be
discussed. In the last chapter, conclusions will be drawn and possible future work will
be discussed.

3.1

Company background

’Axians’s specialized consulting, design, integration and service teams develop
bespoke solutions that transform technology into added values’’ – Olivier Genelot,
Axians brand director.
Axians is one of the brands of VINCI Energies, which is an international network
organization active in 52 countries with 1600 business units. VINCI Energies focuses
on connections, performance, energy efficiency and data to fast-track the rollout of new
technologies and support two major changes: the digital transformation and the
energy transition. In the Netherlands, VINCI Energies works from different business
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units under the names: Actemium, Axians, Omexom and VINCI facilities. Each of the
business units have different expertise in particular fields. This unique network
organization with different business units, characterizes itself with the fact that
business units are closely connected with their customers. In this way, business units
can react fast and flexible on changes and chances in their local markets. Axians is
the brand that delivers ICT solutions and services.
Axians delivers several solutions within the ICT. Examples of such solutions
are: cloud services, business analytics, mobility solutions, cyber security, collaborative
solutions, business applications etc. This thesis is executed in the business
applications solutions unit of Axians, located in Zaltbommel. This unit offers various
scalable business applications, that are fast to implement, and are easy to configure
and are user friendly. Hereby, Axians uses the portfolio of IBM and Microsoft
Dynamics.
‘’The network IS the strategy!’’ – VINCI Energies.
All brands/business units of VINCI Energies are built up by this principle. This means
that the hierarchy within business units is very flat, and that these business units are
all linked with each other through company values, mutual interests, brands, regions,
countries, projects and so on. Figure 12 below, shows the organization chart of the
business applications department of Axians, located in Zaltbommel. This figure makes
clear that Axians employs specialized developers, consultants and project managers
for both systems: Microsoft Dynamics NAV and IBM. These developers, consultants
and project managers are controlled by the operations manager, which is hold
responsible for all operations. There are three client managers, or RA’s, which is the
abbreviation for Responsable d’Affaires. The client manager is the ‘key’ position within
the business unit (and the network). The very important commercial business is
handled by client managers. The client manager is appointed to (or creates his/her
own) a certain client group, business line-target group or market segment (sometimes
called segment manager). BUM stands for Business Unit Manager; the BUM is
responsible for new business. However, in most cases the client manager will fulfill
this task especially if he/she has the skills and the market segment knowledge. So, the
client managers are more responsible for the projects, while the BUM is responsible
for the overall performance of the business unit. The controller controls all the

Figure 12: Organization chart of Axians’ Business solutions department
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financial issues. At last, the marketing manager is mainly responsible for lead
generation, preparing customer references and keeping the microsite of Axians up-todate.

3.2

Scope

Axians uses the portfolio of IBM and Microsoft Dynamics NAV, however, the scope of
this study lies on Dynamics NAV. This is illustrated by the blue box in figure 12.
Dynamics NAV is a standard software package delivered by Microsoft. Axians
extended this standard package with tailor customizable products, named, I-Make and
I-Fresh. These domain specific add-ons are especially designed for the manufacturing
industry and the food industry, respectively. Additionally, the I-Fresh department
focus mostly on the AGF (Potato Vegetable Fruit) industry now, but they have plans
to extend their knowledge and operations to the whole food industry.
The RE process of the I-Fresh product/department is the case in this chapter. The
reason that I-Fresh is chosen, is because this customizable product is ideal to fill the
research gap. So, I-Fresh is an ideal environment to dynamically validate the uniREPM model. Besides, the results of this case study on I-Fresh are probably useful
and applicable in similar situations and/or problems that occur/arise in the I-Make
department.
The I-Fresh department consist of software developers, consultants, a R&D team, and
one operation manager. Together they are responsible for the development and quality
of the I-Fresh product, and of course, for ongoing projects and creating leads for new
projects.
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3.3

Case study design

The uni-REPM model will be used in this case study to assess the current RE process
of Axians, or more specifically, to assess the RE process of the customizable product
called I-Fresh, which focuses on the AGF industry. By assessing this RE process with
uni-REPM, an assessment report will be written, which shows the current situation
of RE with respect to how it should be, according to uni-REPM. After assessing the RE
process, an elaborate evaluation on the model itself will be conducted (dynamical
validation).
So, in the remainder of this chapter data is prepared, collected and analyzed in order
to answer the main research question of this thesis, which is:
To what extent is assessing the RE process with the uni-REPM model for a customizable
software product able to further dynamically validate this model?
In figure 13, it is depicted in more detail how this case study is structured further.
This case study structure is based on the paper of Runeson et al. (2008). First,
preparing the data is important before you collect it. This is done by doing research on
different data collecting techniques, and elaborating on that in section 3.4. Second, the
data will be collected. Four different data gathering techniques are used: a focus
group, questionnaires, observing and semi-structured interviews. Furthermore, using
several data gathering methods ensure triangulation, which ensures reliability of the
case study (Runeson, P. et al., 2008). The process of data collecting is as follows:
• First, a focus group is arranged in which the goal of this thesis and methodology
will be presented and explained to most members of the I-Fresh department.
In this case, the operations manager, almost all consultants and the whole
R&D team. In this way, the investigator hopes for a better understanding of
the problem and the uni-REPM model, and tries to increase motivation of the
participants.
• Second, questionnaires will be handed out to all participants. As already
explained in section 2.1.6. of this thesis, the questionnaire is actually the
checklist to assess the RE process and to partly dynamically validate the uniREPM model. However, because of absence of the most recent checklist, the old
checklist is used where some minor changes/additions had to be made in order
to align with the most recent uni-REPM model.
• Third, after assessing the current RE process using the questionnaires, most
participants are asked to participate in a semi-structured interview. The goal
of these interviews is to further dynamically validate the uni-REPM model. In
the interviews questions will be asked focused on several criteria. These
criteria are derived from a literature search on how to give feedback on Process
Maturity (PM) models, as uni-REPM can be seen as such a model. As said
before, even though the uni-REPM model is already dynamically validated a
couple of times throughout the years, it will be dynamically validated in
another environment in this thesis. In the paper of Svahnberg et al (2013), the
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model is used at four different companies. Besides these companies serve other
products, as already explained in chapter 1, it stands out that these companies
assess and dynamically validate the model by only interviewing one or two
employees out of all the possible participants. This means that no discrepancies
between employees arise within the company, while this seems quite plausible
when there is a lack of structure within the company.
• Moreover, observation is used during the whole study as an addition to the
other data gathering methods, because the investigator can differentiate
between behavioral and non-behavioral observation.
In section 3.6, the data will be analyzed and findings will be given. As can be seen in
figure 13, this section consists of two sections, the assessment report and the Feedback
report on uni-REPM. The assessment report is established by analyzing the
questionnaires, and the feedback report on uni-REPM is established by analyzing the
semi-structured interviews. At last, in section 3.7 the validity threats are given of this
case study, based on external validity, internal validity, conclusion validity and
construct validity (Yin et al, 2003).

Figure 13: Case study design
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3.4

Prepare data

In this section, all necessary data is prepared by conducting a literature search on
different data gathering techniques followed by preparing the questionnaires and
interviews. Eventually, as already explained in the previous section, the methods used
are: A focus group, questionnaires, observation and semi-structured interviewing.
This also ensures triangulation, which increases the reliability of the study (Runeson,
P. et al., 2008). So, before actually gathering the data, the data gathering methods are
scientifically explained below (Blumberg et al, 2011).
Focus groups is defined as a group of people, led by a trained moderator, who
meet for a certain time. The facilitator or moderator uses group dynamics principles
to focus or guide the group in an exchange of ideas, feelings and experiences on a
specific topic. Most of the time, topics are on new products or product concepts. The
advantages of focus groups are that it is cheap, fast and flexible. The core issues can
be discussed easily and all attendees can comment and answer freely. A disadvantage
of focus groups is that it is only qualitative analysis, so not quantitative.
Observation is a data gathering method that is reliable and valid, and is prime
to see what is happening within the company. Observation is very useful as an
addition to the other data gathering methods. One can differentiate between
behavioral and non-behavioral observation. As the words already state, behavioral
observation focuses on all behavioral actions of the participants and non-behavioral
observation focuses on other ways of gathering data through observing, such as
audiotapes, video recordings but also, for example, time studies on production
processes.
A questionnaire is research instrument that consist of a series of questions with
the purpose to gather information from respondents. The advantage over interviewing
is that questionnaires are time efficient and therefore also cheap. There are two
response strategies, unstructured response and structured response, so open-ended
answers and closed answers, respectively. The choice between open questions or closed
questions depends on several aspects. The most important aspects are: the goal of the
research, amount of knowledge of the participant, easiness of communicating of the
participant and willingness to share information. In short, open questions are asked
if one want to gain opinions and want to measure knowledge levels and closed
questions are asked to measure one specific aspect, the participant already has an
opinion and when the interview is long.
Personal interviews, or semi-structured interviews, is an often-used
information gathering technique. This type of information gathering technique is
especially used due to its in-depth information and detail. Personal interviews far
exceed information secured from telephone and self-administrated surveys.
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3.5

Collecting data

In this section, the data will be collected.
3.5.1 Focus group
Before assessing the current RE process using the questionnaire/checklist of uniREPM, and evaluate the uni-REPM model itself, it is very important that all
respondents of the questionnaires are informed well. Therefore, a focus group is
arranged with all members of the I-Fresh department. So, the main goal of this focus
group is not gathering data, but to prepare members for giving useful information in
later stages of this case study. In this focus group, the investigator, is the trained
moderator who gives a small presentation. In this presentation the goal of the thesis
and the uni-REPM model will be explained. During this presentation the members
can ask questions whenever needed. Another reason for this (physical) session is to
increase the motivation of the members of I-Fresh. Naturally, problems that are
explained face-to-face and where the investigator mentions the urgency of the
research, people are more triggered and willing to cooperate. Especially, when it
concerns them too, and that is definitely the case in this research.
The presentation that was given can be found in appendix B. It purposely is a short
presentation where the goal of the master thesis is highlighted and the MDRE process
and uni-REPM model are explained. The questionnaires were handed out after the
presentation. More about the questionnaire in section 3.5.2.
3.5.2 Questionnaires
The questionnaires are used to assess and map the current RE process and to further
dynamically validate inapplicability of the uni-REPM model. A template of the
questionnaire is given in appendix C. This questionnaire is developed by using the
checklist, which is part of the uni-REPM model. However, the checklist was outdated
relative to the model, so some parts were added and/or removed and some questions
needed some adjustments. Furthermore, the questionnaires do not only contain the
newly developed checklist, also an introduction of this master thesis and an
explanation of the uni-REPM model is given. Although this was already explained
during the focus group, it is wise to double explain this to ensure understandability of
the case. All filled-in questionnaires can be found in appendix D.
Obviously, there are differences in answers between participants. That would make it
impossible to come up with one ‘right’ assessment model. On the other hand,
discrepancies between these answers will lead to interesting results. More about this
in section 3.6.1.
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3.5.3 Observation
Observation is a method that is used during the whole duration of the master thesis.
By observing one can gather information constantly on the work floor, but also during
focus groups (meetings) and interviews. So especially behavioral observation is used
to gather data. During the interviews, attitude of participants is very telling.
Sometimes answers direct in a certain direction while their attitude gives away other
thoughts. Thus, in this case study, observing is mostly used to add/remove and/or
change information to the main data gathering methods.
3.5.4 Semi-structured interviews
The goal of the semi-structured interviews is to fully dynamically validate the
checklist and the uni-REPM model. This is done by asking a couple of open questions
that leave space for explanation and discussion. In this way a more detailed analysis
can be conducted. The structure of the interviews is inspired by papers that focus on
evaluating maturity models, such as uni-REPM. The structure that will be used in
this study is the one of the paper of Svahnberg et al (2013). The model will be evaluated
on the following criteria:
•

•
•

•
•

Applicability, the degree to which the model and checklist can be applied in
projects with different development environments (CDRE, MDRE or both). By
using them in real projects, the results show how well the model fit the reality.
Usability: Efficiency, how much time was required for the participant to fill in
the questionnaire and to read the whole model
Usability: Understandability, how easy it was to understand and answer the
checklist correctly. The researcher looked out for “misunderstanding signs”
during the project evaluation to detect ambiguous questions or actions.
Usability: Satisfaction, how pleasant the participant felt about the checklist,
model and whole validation session
Usefulness, the usefulness of the model and checklist is judged by obtaining
the RE process maturity of the projects. Although the recommended
improvements are shown as well, their usefulness cannot be assessed as the
results has not been released back to the organization. Moreover, it takes time
to apply those suggestions and observe their impact.

Applicability is partly validated by analyzing the questionnaires, to be precise, the
amount and frequency of inapplicable actions represent the inapplicability of the
model. During the interviews one can dive into further detail. Moreover, before
conducting the interview, the results of the questionnaire of the corresponding
participant will be evaluated, to see if there are any interesting or maybe striking
answers or comments. If there are any, questions are asked to clarify it more.
Since the interviews’ duration was approximately 45 minutes, not the whole
interviews are transcribed. A summary is given, where all important information and
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citations are stated. These summaries are given in appendix F. In the following section
a general summary is given of the findings on all aspects described above.

3.6

Data analysis and findings

In this section, the gathered data will be analyzed and findings will be given. This
section is divided in two sections, namely, the assessment report and the feedback
report on uni-REPM. The assessment report assesses the current state of the RE
process and to partly dynamically validate the applicability of the uni-REPM model in
this case. The feedback report on uni-REPM dynamically validates the applicability
(in more detail), usability and usefulness of the model by conducting the semistructured interviews.
3.6.1 Assessment report
All filled-in questionnaires can be found in appendix D. In figure 14 below, for every
participant an assessment summary is given in a graph. The blue bar represents the
completed actions, red inapplicable - and green are the incomplete actions. The graph
consists of three sets of maturity MPAs. The first set represent the basic actions, the
second the intermediate actions and the third set the advanced actions. In this way, a
quick view tells a lot of information, between participants, maturity levels, and the
current state of the RE process.
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Advanced

Figure 14: Assessment graphs
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Although these graphs do not provide information on a detailed level, it can be seen
that there is quite some differentiation between the participants. This differentiation
has multiple reasons. One of them is interpretation of the answering choices. For
example, while one participant thinks an action is incomplete, another thinks he
fulfills this action sufficiently. This has probably something to do with how critical
people are towards their own work. Another reason is that there is an actual difference
between the way of working between the participants. Of course, this is not surprising.
With different roles come different responsibilities, so different tasks to execute and a
difference in interest. Besides different roles led to different assessments, a reason can
be that there is a lack of structure. So, making too little use of templates, standard
procedures etc.
In general, the amount of complete actions is more or less the same as the amount of
incomplete actions, and just a few actions are inapplicable. This is also confirmed by
looking at the overall maturity level, see figure 15 below. This figure simply adds all
actions together into one model. Thus, all participants agree that the current RE
process is not executed good enough, and that there are a lot of actions that need to be
taken more seriously in order to improve this process. The small amount of
inapplicable actions indicates that the applicability of the uni-REPM model is high.
However, the inapplicable actions between participants are distributed. Although this
is interesting, it does not give a solid idea of which actions are obviously not necessary
in this case.
When looking at the graphs, they show that the higher the maturity, the lower the
amount of complete actions. This indicate that the basic actions are completed more
frequently than the intermediate - and advanced actions. Moreover, the inapplicable
actions are also more of higher maturity level. This makes sense, since these actions
are often much more difficult to realize concerning time and resources, and therefore
are not applicable to realize in real life.

Figure 15: Overall maturity level graph
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In table 5 below, an overview is given of the incomplete actions with the corresponding
action ID, title, maturity level and frequency. In total, six questionnaires are handed
in, so obviously, six is the highest frequency level possible. The actions are ranked
from highest frequency to lowest, which is in this case four. Four is taken as the lowest
in this table since it still represents actions that has a majority. Besides ranking on
frequency, they are chronological ranked with the questionnaire.
Action
ID

Action title

Maturity
level

Frequency

OS.GA.a1

Create a Product-wide glossary of terms

1

6

OS.S.a2
RA.QA.a1
RA.QA.a2

Define product roadmaps
Perform requirements risk analysis
Perform systematic requirements prioritization at
project-level
Analyze requirements relations
Post requirement selection evaluation
Define system documentation deliverables
Define management documentation deliverables
Use checklist to ensure quality of requirements
Define and maintain requirements development and
management processes
Manage versions of requirements
Define a process for managing change and evolution
Define traceability policies
Document impact of requirement on other artifacts
Analyze the strength of relations between
requirements
Perform refinement and abstraction of requirements
Analyze for testability of requirements
Perform requirements prioritization at pre-project
level based on various dimensions
Define user documentation deliverables
Perform requirements risk analysis
Involve
various
perspectives
in
requirement
development and management process
Elicit quality requirements
Qualify and quantify quality requirements
Let business concern guide focus of elicitation
Perform requirements risk analysis
Analyze requirements relations
Involve different perspectives in release planning
Establish standardized structure for SRS
Document requirements rationale
Organize inspections
Develop preliminary test case or user manual
Use system modeling paraphrasing

2
1
2

6
6
6

2
3
2
3
1
1

6
6
6
6
6
5

1
2
2
2
2

5
5
5
5
5

3
1
2

5
5
5

2
1
2

5
4
4

1
2
2
1
2
2
1
2
3
3
3

4
4
4
4
4
4
4
4
4
4
4

RA.QA.a3
RP.GA.a3
DS.DD.a2
DS.DD.a3
RV.GA.a2
PM.GA.a1
PM.CM.a1
PM.CM.a3
PM.RT.a3
PM.RT.a5
RA.GA.a5
RA.GA.a6
RA.QA.a4
RP.S.a3
DS.DD.a1
RA.GA.a1
PM.GA.a3
RE.GA.a1
RE.GA.a2
RE.GA.a3
RA.GA.a1
RA.GA.a3
RP.GA.a2
DS.GA.a1
DS.GA.a4
RV.GA.a4
RV.GA.a5
RV.GA.a6

Table 5: Total incomplete actions with frequency equal or higher than 4

According the uni-REPM model, the incomplete actions with maturity level 1 need to
be implemented first, before going to the next actions on a higher maturity level. At
first, it seems wise to implement the actions with the highest frequency first, since
these are considered incomplete by all participants. Nevertheless, this does not
necessarily imply that these actions are seen as high priority actions. Unfortunately,
this cannot be made clear by assessing the questionnaires.
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The inapplicable actions contribute to the dynamic validation of the uni-REPM model.
In table 6 below an overview is given of all actions that were found inapplicable by all
participants, also the amount the action was found inapplicable is given in the column
frequency.
Action
ID

Action title

Maturity
level

Frequency

RE.GA.a7

Reuse requirements

3

3

PM.CM.a2

Baseline requirements

1

2

RE.GA.a2

Qualify and quantify quality requirements

2

2

RE.GA.a3

Let business concern guide focus of elicitation

2

2

RE.GA.a4

Use appropriate elicitation techniques according to
situation
Create elicitation channels for requirements sources

2

2

3

1

2

1

OS.RR.a4

Define roles and responsibilities for requirements
development and management processes
Define roles and responsibilities for change control

2

1

PM.RT.a3

Define traceability policies

2

1

PM.RC.a2

3

1

RE.GA.a1

Obtain common understanding of requirements among
different involving roles
Elicit quality requirements

1

1

RE.SI.a3

Identify other requirements sources

1

1

RA.GA.a5

Analyze the strength of relations between
requirements

2

1

RA.PS.a2

Perform systems modeling

3

1

RA.GA.a6

Perform refinement and abstraction of requirements

3

1

RP.S.a3

2

1

RV.GA.a4

Perform requirements prioritization at pre-project
level based on various dimensions
Organize inspections

3

1

RV.GA.a6

Use system modeling paraphrasing

3

1

RE.GA.a6
OS.RR.a2

Table 6: Inapplicable actions

When looking at table 6 above, a few things stand out. Keeping in mind that there are
six participants, it is quite striking that only one action is seen inapplicable with a
frequency of only three. This action, RE.GA.a7: reuse requirements, has a maturity
level 3 which is advanced. In general, it makes more sense that higher level actions
are found more often inapplicable, because most of the time they take more time and
effort to implement. Therefore, these actions are seen as superfluous more easily.
When looking at the table, it is safe to say that this statement can be confirmed.
Furthermore, there are four actions with a frequency of two that are seen inapplicable.
Just as the action reuse of requirements, three of the four actions correspond to the
MPA Requirements Elicitation. Although they have relatively low frequency, it is a
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little striking that 4/5 of the most frequent inapplicable actions belong to
Requirements Elicitation. At last, thirteen actions are classified as inapplicable with
a frequency of only one. Although this cannot be seen as very reliable information at
first, it is not wise to completely omit these actions. Moreover, it is possible that some
participants can support their choice with strong arguments.
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3.6.2 Feedback report on uni-REPM
In this section the semi-structured interviews will be analyzed, with the goal to
dynamically validate the checklist and the uni-REPM model. As elaborated in section
3.5.4., the topics on which the uni-REPM model will be validated are determined based
on the paper of Svahnberg et al (2013). Note that the inapplicability of the checklist
and whole model, which are also part of the dynamical validation, are already
validated in the previous section. In the following, the most important findings will
be stated per criteria. First, the general results will be given. Hereafter, the more
personal and specific results will be elaborated on.
Applicability
In general, the checklist and the model are described as applicable in industry. The
total amount of 72 actions of the model are seen as quite complete, since most
inapplicable actions according the participants of the questionnaires in the previous
section are only rated as inapplicable once or twice out of six, which cannot be seen as
majority. In contrast, most interviewees mention that there is quite some overlap
between actions. So actually, it is possible to shorten the current model a bit. However,
most interviewees mention topics/actions that can be added to the model or checklist.
The following topics/actions are mentioned by every interviewee and are referring to
the checklist or model.
•

Lack of prioritization in the model, all interviewees think that the model is
applicable, but to a certain extent. The model is ideal to map the current RE
process, to give you an idea how your company is doing regarding RE.
However, they think that not all actions are evenly important, and there is a
big difference in achievability taking into account the cost and value.
Therefore, the interviewees propose to add a priority lane to the model, so that
every action can be prioritized according the interviewees. One reason is that
not all actions are evenly important for all ERP systems and branches in which
they operate. Another reason is that some actions are far easier to implement
regarding cost and value. Of course, the ideal situation is where implementing
an action lead to large value while the effort is low. Low effort means low costs,
in terms of time spent. The interviewees state that it is now wise to literally
follow the model. Which implies, implement all maturity level 1 (basic) actions
first before going to maturity level 2 (intermediate) actions, and so forth. All
this in terms of cost and value, in other words, effectiveness and efficiency of
using the model. Prioritizing can be conducted with several techniques. Most
of them are already described in section 2.1.1. of this thesis.

•

Establish a user group, this action need to be added to the model in order to
improve the elicitation process of requirements. All interviewees mention the
fact that there is no single action that states that companies need to establish
a user group. A user group is a group of people that share similar interests.
So, especially when you are serving a specific branch with one product, which
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is in this case the customizable product I-Fresh. This does not mean that you
must involve all customers by developing the product, but a couple of key
customers, who are open for innovation and constantly striving for an optimal
system and efficiency. By meeting occasionally, you get an idea of what is going
on in the market and can discuss the current system and consult together on
what is important for the future, so to develop a roadmap for next releases. In
this way, the system is kept up-to-date and the customers get the feeling that
they are involved in developing the system, which of course affects them with
the next release of the system. Besides satisfying current customers, user
groups indirectly help contracting other customers. As said above, a roadmap
can be made more easily and hereby one can explain more about the future of
the product you sell. Potential customers are convinced more easily when you
can show them the future releases of the product.
•

Add ‘how’ to implement actions, not only ‘what’ to implement. The last
comment that every interviewee made during the interviews, is that for most
actions is explained ‘what’ to do, instead of ‘what’ to do followed by ‘how’ to
implement the action. This does not apply for every action, but for most
actions. For example, action PM.GA.a2 Introduce tool support for
requirements development and management, explains why this action is
important and gives in the end a table with examples of support tools that are
used quite popularly nowadays. So, this action is quite clear and complete. In
contrast, the next action of the MPA Requirements Process Management
called: PM.GA.a3 Involve various perspectives in requirements development
and management process, only explains why it is important to get different
perspectives involved appropriately in the RE process, but not how to get this
done. Although this action is still ‘actionable’, interviewees think it is better
that these kinds of actions include more elaboration. For example, give an
example of how to involve different perspectives in such RE processes,
otherwise you still have to sort of guess how to implement such actions.

At last, all interviewees state that the model can be seen far more an assessment
model, which it actually is, instead of an improvement model. Although uni-REPM is
developed to assess RE processes in order to eventually improve RE processes, a lot of
input and effort is needed to actually make it happen. The interviewees understand
that time must be made available and effort needs to be put in to improve the RE
process, but they feel that the model can be me more focused on how to implement
actions. Also, adding prioritization to the model gives more structure and direction to
the actual improvement process. So, literally following the model according the
maturity levels is not recommended by the interviewees.
The following topics/actions are mentioned by one or more interviewees to add to the
model and/or checklist to further improve the applicability of the uni-REPM model.
Although reliability of these topics/actions are less, it is necessary to mention them.
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•

Add the use of Independent Software Vendors (ISVs) to develop system. One
interviewee mentions that there is no action that discusses the involvement of
Independent Software Vendors (ISV) in product software development. An ISV
can be defined as any third party that develops, markets and sells application
software that is developed on top of a given platform (e.g., an operating system
or application server). These ISVs actually create a customized version of some
Open Source Software (OSS) component. Examples of some top OSS platforms
that ISVs use to develop new applications are Microsoft, Cisco, HewlettPackard, Google, IBM, Novell, Apple SAP etc. So, this creates a customized
version of the OSS component. The ISV is then faced with the issue of
maintaining this derived version, and must decide how to handle these
extensions and modifications (K. ven and H. Mannaert, 2007). These ISVs
possess much domain knowledge which is used to develop applications that
could not be developed (profitably) by traditional vendors. The reason is that
demand for some system functionalities/components are low, while the cost of
developing such components is very high, often because of domain knowledge
and complexity. ISVs are specialized in such components, and serve a larger
customer base that need those components, which explains that they can be
profitable too.
‘’For example, in Microsoft Dynamics NAV, the HR functionality is not
extensive/elaborate. It is not wise, in terms of time and profitability, to further
develop this area by yourself, so you need these ISVs to add necessary
functionality in certain projects.’’ – Dennis (Pre-sales)

•

Focus more on CDRE instead of on MDRE in model. Another interviewee state
that the model is too much focused on MDRE instead of CDRE. While the
customer is still the most important stakeholder that somehow will change
and develop the system.
‘’As I already mentioned at the inapplicable actions, I think the model is too
much focused on markets instead of on customers. In my opinion, such RE
processes are mostly customer focused, because they are kind of shaping the
product by change requests. It is very difficult, financially and market-wise, to
form a product that fits all companies within this AGF branch. And not only
in our business, but I think this holds in a large proportion of software
developing companies.’’ – Derek (consultant). Thus, this interviewee thinks it
is difficult, financially and market-wise, to sort of develop a product from
market research (excluded existing customers, of course) and Research and
Development (R&D). In the end, the existing customers are the most
important and key in forming the product throughout the years. Therefore, it
is important to focus more on customers than on market-driven actions. This
does not imply that these market-driven actions need to be removed from the
model, but to prioritize actions. In this case, give high priority to customerdriven actions.
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•

Specific explanation of actions. Another comment during one interview, was
that there is a lack of specific explanation in the model/actions. Especially with
regarding to assigning certain roles to employees, and thereby assign certain
actions to particular employees. Again, the actions explain what to do, but not
which specific roles need to be involved in implementing those actions.
Especially because most software developing companies have almost the same
organizational structure. Therefore, including an example of an organizational
structure to the model, followed by assigning/relating certain roles to certain
actions gives the model much more structure, and thereby also the
implementation of the model. The interviewee mentions:
‘’Because I am a graphically set person, I think it would be nice to include
graphical representations to the model of which actions belong to which roles
within the organization. Generalizing is of course difficult, because not all
organizations are structured exactly the same, but I guess for the largest part
the roles are not very different within software developing companies. So,
including an organization chart to the model, where actions will be related to
roles will be helpful in understanding process flows better.’’ – Glenn (RA/Client
manager)

•

Add estimation of R&D expenses for conducting RE process. Another aspect
that is missing in the model, according one interviewee, is how to estimate the
yearly amount of R&D expense, in order to elicit internal requirements.
Obviously, eliciting external requirements is mostly an automatic process
when serving customers, because consultants are filled with needs from
different customers during the implementation process. However, creating
ideas and developing new functionalities internally for the system is riskier,
because success of the new requirements is not guaranteed while you have to
free up money to realize this. That is also the reason why another interviewee
mentioned that the RE process is still more customer-driven instead of
market-driven, despite the system gets shaped by change requests from more
than one customer, the RE process itself is still more customer-driven. So, to
become more market-driven, you must free up money for R&D activities, but
there is no action that guidelines how much you must spend on R&D.
‘’I am responsible for the product I-Fresh and therefore responsible for our
customers. So, I need to be sure that the product we deliver is complete and of
high quality now, but certainly also in the future. Most of the requirements that
we elicit, are from customers, so external requirements, but we also need to
think of the needs for the future. Therefore, it is important to spend time to
R&D, to ensure the quality and completeness of the product. But it is difficult
to say how much you must spend on R&D, of course this also depends on the
financial capabilities you have as a company, but still, it would be nice to have
some guidelines on this matter!’’ – Glenn (RA/Client manager)
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•

Create contact channel with external vendor. At last, one interviewee
mentions that it is not only important to elicit requirements from customers,
regulation, partners etc. But also on the other side of the chain. In this case,
it is very important to be in close contact with the system supplier Microsoft.
Eventually, only a low proportion of the whole system needs to be developed
by Axians, which is the customized product I-Fresh. For this reason, keep in
close contact with external vendors is very important for their partners,
because these external vendors come up with new releases too. Obviously, it
is not efficient to develop functionalities while the same functionalities are
already planned by the external vendor for the next release.

Usability: efficiency
Regarding the efficiency of the checklist and the model, every employee has more or
less the same thoughts. On average, it took the employees 45 to 60 minutes to fill in
the questionnaire, and another approximately 60 minutes to read/scan through the
whole model. Although most employees think 45-60 minutes to fill in a questionnaire
is quite long, they feel like it is helpful for sure. In particular to map/assess RE
processes. However, there is some overlap between the actions, which is of course
inefficient. So, some actions need to be deleted or adjusted.
One interviewee did not only mention the efficiency of the questionnaire and model
for himself, but also for the investigator. See the following quote:
‘’When I look to the efficiency of the model for the investigator, you in this case, there
are certainly some improvements. Now, you had to gather a lot of information yourself
and develop a questionnaire yourself. I mean, with an introduction and so forth. More
importantly, to analyze the results you probably had lots of work to go through all
questionnaires and analyze and especially summarize everything. This problem can be
solved by a standard program or HTML that can be send to every participant. This
program should be able to summarize all the results in one go. This will save the
investigator a lot of time, certainly when lot questionnaires are filled in. So, the
efficiency of the investigator can be improved further!’’ – Dennis (pre-sales)
Thus, the efficiency of the investigator can be improved radically, by introducing an
online tool that automatically collects all the questionnaire data. Obviously, it is
important that this tool can make statistical analyses. As the interviewee also
mentioned, this result in large benefits when many questionnaires need to be gathered
and analyzed.
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Usability: understandability
In general, the questionnaire and model are well understandable, except for a few
aspects. All interviewees mention that there are some questions that are open, which
means they must be answered in an open way. Obviously, this is not the case when
the only answer options are complete, incomplete and inapplicable. So, these open
questions need to be rewritten in closed form. In table 7 below, all open questions and
the newly designed questions are stated.
Action
ID

Current question

New question

OS.RR.a1

What roles are involved in the
requirements engineering process?

OS.RR.a3

When performing release planning, who should
be involved, and what should be their roles?

OS.RR.a4

Change inevitable. What are the involving roles
when requirements changes occur?

OS.RR.a5

The product management organization is
deeply involved in defining the requirements
for the product. What roles exist, and what are
their different responsibilities?

OS.S.a3

What means of communication is used to
disseminate or retrieve the strategy
knowledge within your organization? e.g.
formal meeting? Informal talking?

Do you communicate to disseminate
or retrieve the strategy knowledge
within your organization, if complete,
what kind of communication?

PM.RC.a2

How do you ensure that the involving roles
have the same understanding of the
requirements?

Do you ensure that the involving roles
have the same understanding of the
requirements, if complete, how do you
ensure this?

overall

Are their roles involved in the overall
requirements engineering process, if
complete, what are these roles?
Do you assign roles to employees when
performing release planning, if
complete, how is this arranged?
Do
you
involve
roles
when
requirements changes occur, if
complete, how is this going?
Is
the
product
management
organization deeply involved in
defining the requirements for the
product, if complete, what roles exist,
and what are their different
responsibilities?

Table 7: Current questions and newly designed questions

Besides the open formulation of some questions, some questions and explanations
were not fully clear to some interviewees, but they all mentioned that terminology was
the main cause of the unclarities. Obviously, that is not something to change, since
language is not something that count as understandable or not.
‘’Sometimes, even the explanation was not really clear to me, I guess that terminology
was the reason in most cases, but also in some cases the composition of sentences was
a bit strange in my opinion.’’ – Derek (consultant)
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Usability: Satisfaction
All interviewees agree on the fact that the questionnaire and model are interesting.
So naturally, the interviewees are satisfied with the model. However, the overlap
between actions is not very nice, so this could be better.
‘’Yes, it is a nice model and interesting, otherwise I also was not very serious in filling
in the questionnaire and conducting this interview. Especially because of the need for
improvement of the RE process, it is very interesting to see how this model can help us
in making choices etc.’’ – Dennis (Pre-sales)

Usefulness
Overall, the interviewees think that the model is usable. Especially to map/assess the
current RE process, to see how mature this process actually is. However, the actions
that need to be executed after assessment, are not very usable. As described in the
applicability section, it is explained ‘what’ to implement, but not ‘how’ to implement
the actions. Furthermore, literally follow the model, regarding the maturity levels, is
not effective and efficient, according to all interviewees. In the end, you have to
prioritize the actions, so that developing an actual follow-up plan is easier and much
more realistic, with respect to costs and value. See the following quote:
‘’I think the model is only usable/useful, when there is a concrete follow-up plan after
filling in the questionnaires and analyzing the results. With only filling in the
questionnaires you do not make much progress, beyond that employees know what
actions are incomplete. This follow-up plan must consist of a process of actions that
need to be implemented based on their given priority level, in this way you have a
concrete plan that is effective and efficient.’’ – Bram (Lead developer, R&D team)
Side note: During the interviews, it became obvious that prioritization of actions is
something that must be added to the model. The main reason is that it is not realistic
to literally follow the model as it is now, so implementing all actions on maturity level
1, followed by all actions on level 2, and eventually on level 3. According all
interviewees, cost and value of the implementing actions is of great importance, so for
that reason these actions need to be prioritized.
In this side note, all incomplete actions of table 5, so with a frequency equal or higher
than four will be prioritized. This is done with a simple scale 1-to-3 ranking system.
In which one represents low priority, two moderate priority and three high priority.
In this way it can be tested if this approach of using the uni-REPM model actually
works. The lead developer of I-Fresh and member of the R&D team of Axians has
prioritized these actions according his opinion. In table 8 below, you find the assigned
priorities for the actions.
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Action
ID

Action title

Maturity
level

Freque
ncy

Prio
rity

OS.GA.a1

Create a Product-wide glossary of terms

1

6

2

OS.S.a2
RA.QA.a1
RA.QA.a2

Define product roadmaps
Perform requirements risk analysis
Perform systematic requirements prioritization at
project-level
Analyze requirements relations
Post requirement selection evaluation
Define system documentation deliverables
Define management documentation deliverables
Use checklist to ensure quality of requirements
Define and maintain requirements development
and management processes
Manage versions of requirements
Define a process for managing change and
evolution
Define traceability policies
Document impact of requirement on other
artifacts
Analyze the strength of relations between
requirements
Perform
refinement
and
abstraction
of
requirements
Analyze for testability of requirements
Perform requirements prioritization at pre-project
level based on various dimensions
Define user documentation deliverables
Perform requirements risk analysis
Involve various perspectives in requirement
development and management process
Elicit quality requirements
Qualify and quantify quality requirements
Let business concern guide focus of elicitation
Perform requirements risk analysis
Analyze requirements relations
Involve different perspectives in release planning
Establish standardized structure for SRS
Document requirements rationale
Organize inspections
Develop preliminary test case or user manual
Use system modeling paraphrasing

2
1
2

6
6
6

3
1
2

2
3
2
3
1
1

6
6
6
6
6
5

1
1
2
2
3
2

1
2

5
5

2
2

2
2

5
5

1
1

2

5

1

3

5

1

1
2

5
5

1
1

2
1
2

5
4
4

1
1
1

1
2
2
1
2
2
1
2
3
3
3

4
4
4
4
4
4
4
4
4
4
4

1
1
2
1
1
2
2
1
1
2
1

RA.QA.a3
RP.GA.a3
DS.DD.a2
DS.DD.a3
RV.GA.a2
PM.GA.a1
PM.CM.a1
PM.CM.a3
PM.RT.a3
PM.RT.a5
RA.GA.a5
RA.GA.a6
RA.QA.a4
RP.S.a3
DS.DD.a1
RA.GA.a1
PM.GA.a3
RE.GA.a1
RE.GA.a2
RE.GA.a3
RA.GA.a1
RA.GA.a3
RP.GA.a2
DS.GA.a1
DS.GA.a4
RV.GA.a4
RV.GA.a5
RV.GA.a6

Table 8: Incomplete actions with assigned priority

As can be seen, the diversity of priority is big, and a large amount of the actions have
low priority. So, obviously all high priority actions need to be implemented first.
However, this is not for all actions as simple as it looks, because a lot of actions are
somehow related to other actions, which is not surprising of course, also because of the
overlap between actions. For action RV.GA.a2 Use checklist to ensure quality of
requirements, which is of maturity level one and has priority level three, no
supporting actions exist. So, this action could be implemented without any problems.
But for action OS.S.a2 Define product roadmaps, which is of maturity level two and
has priority level three, there is one supporting action which is OS.RR.a5 Define roles
and responsibilities for product management. Obviously, action OS.RR.a5 must be
implemented before you are even able to properly implement action OS.S.a2 Define
product roadmaps.
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Summary of findings:
• Assessment report
• Uni-REPM gives complete and good insight for RE process of
customizable product
• Assessing RE process with six participants is not efficient to map the
RE process, however, it resulted in interesting insights between
different participants
• Feedback report on uni-REPM
• Applicability  applicable in industry, but some additions are needed:
- Lack of prioritization in the model
- Establish a user group
- Add ‘how’ to implement actions, not only ‘what’ to implement
- Add the use of Independent Software Vendors (ISVs) to develop
system
- Focus on CDRE instead of on MDRE in model
- Specific explanation of actions
- Add estimation of R&D expenses for conducting RE process
- Create contact channel with external vendor
• Usability: Efficiency  The efficiency is more than sufficient, although
it takes some time to fill in the questionnaire and read the whole model.
An online tool can increase the efficiency of the investigator a lot.
• Usability: Understandability  Understandability is high, only some
open questions needed adjustment to closed questions because of the
answer choices. Sometimes, terminology resulted in minor problems.
• Usability: Satisfaction  The satisfaction of the model is high. Every
participant thinks it was interesting.
• Usefulness  the usefulness of the model is sufficient. It is nice to
assess RE processes, but the action that need to be executed after
assessment are not very usable. This has to do with the explanations
that only tell ‘what’ to implement, not ‘how’ to implement it.
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3.7

Validity threats

This subsection discusses the most important validity threats of this case study. It is
necessary to mention these threats, because they can pose risks to the validity of this
research to a certain extent (Yin et al, 2003). This section is divided into four validity
threats, external validity, internal validity, conclusion validity and construct validity.
External validity
The analyses/findings of this thesis are based on a case study within one single
organization. This makes the ability to generalize to a larger population a problem,
since the results might also depend on the context where this thesis is conducted.
Although most software developing companies that develop customizable products,
are probably working in almost the same way, it is necessary to validate this by
conducting the same case studies at more companies as in this study.
Internal validity
First of all, the questionnaire used in this thesis is the same as the last updated one.
This questionnaire is developed and formed through the years, and therefore, it can
be assumed that the questionnaire for this research meet all last adjustments and
findings. The interview is based on the structure of Svahnberg et al (2013), who also
used this dynamical validation strategy for the uni-REPM model. So, concerning the
questionnaires and the interviews, it can be concluded that the most recent and
sensible data gathering methods are used.
However, all participants are expected to fill in the questionnaire seriously and
in all honesty. There is a danger that participants react more positive towards the
questions of the model, because the researcher personally know all participants. This
would seriously harm the reliability of the research. On the other hand, they may also
feel freer to be completely honest since they are already acquainted. And more
importantly, the researcher made very clear during the focus group that the
questionnaire and model is not developed by him, but is an already existing model
that needs further validation. By mentioning this, participants are probably less
reticent to be very critical. For the interview, participants were expected to read the
full model, which is 51 pages. It is difficult to say if the participants did this
thoroughly, because it takes some time. Nevertheless, the outcome of the interviews
is very interesting and thoughtful, so probably this is not really the case. For future
research it is maybe wise to let participants become even more familiar with the uniREPM model by for example, organizing more focus groups to go through the actions
more specifically. However, this will be very difficult to realize since all employees are
very busy with their own work.
Most of the time, the more data, the more reliable the results. This is definitely
also the case for the interviews, because a lot different in-depth data is gathered
during these sessions. But as already said previously in this thesis, the six
questionnaires lead to six different mappings of the current RE process. So, this makes
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it more difficult to draw solid conclusions from these results. For future projects, it
might be better to map RE processes with only one employee. And if so, it is wise to
pick an employee that has main responsibility for the product/system. And has the
authority to actually implement actions.
Eventually, the main goal of this thesis is to further dynamically validate the
uni-REPM model (and not to improve the company), in the case of a customizable
product. The interviews accounted for the main contribution to further dynamically
validate the model, so that is positive.
Conclusion validity
To ensure fair treatment of the interview subjects and their answers, all interviews
were recorded. Also, to avoid misunderstandings or data loss because of memory loss.
Furthermore, by observing and the quality of the answers and/or discussions, it can
be concluded that participants were willing to think about the model and
adjustments/improvements
Construct validity
During dynamical validation, there is a threat of evaluation apprehension at the
participants. But as already said above, the researcher made very clear that the
primary goal of the interview was to evaluate uni-REPM and not the company.
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Conclusions
In this chapter, the main research question, will be answered. This is done by
elaborating on the research contributions, given in section 4.1. Followed by stating
future work opportunities in section 4.2.
Main research question: To what extent is assessing the RE process with the uni-REPM
model for a customizable software product able to further dynamically validate this
model?
This thesis shows that assessing the RE process with the uni-REPM model on a
customizable product gives a good insight of the RE process at sight and, more
importantly, is able to dynamically validate the uni-REPM model. Besides, it can be
concluded that there are no big differences between RE processes for ERP systems in
general or customizable products, besides some additions that needs to be added (see
section 3.6).

4.1

Research contributions

First, by conducting this master thesis, a gap in literature is filled. The uni-REPM
model was never dynamically validated in the case of a customizable product, only for
customer-specific software and standard products. So, by conducting this study the
uni-REPM model gets tested for whole new product. Besides, the criteria where the
model is evaluated on are the same as in the case studies from table 1.
Second, by assessing the RE process of a customizable product with the uni-REPM
model, improvement possibilities for the model are identified.
Third, another contribution is that multiple additions for the model resulted from this
case study.
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4.2

Future work
•

To ensure generalization of the results, the uni-REPM model must be
dynamically validated a couple times in for customizable products. Also results
might depend on the context where it conducted.

•

Although the efficiency of this model is high for participants, the efficiency of
the researcher can be increased significantly by developing an online tool that
sends and collects questionnaires automatically. Besides collecting, this online
tool should also be able to make statistical analyses. Developing such a tool
would seriously decrease effort for the researcher, also regarding preparing
the data.

•

It can be concluded that dynamically validating the model result in modelbased improvements. However, it is not investigated if the model actually
leads to process improvements at sight. Obviously, this takes a lot of time and
companies must be willing to cooperate on such large and impactful projects.

4.3
•

•

•

Implications to the industry
As said in the previous section, it is possible to develop an online tool to increase
the efficiency. However, developing an online tool is also a lot of work. So, it is
wise for companies that strive to improve their RE processes by using the uniREPM model to combine assets to realize such an online tool.
The model is ideal for assessing RE processes, but it is not sure if following this
model actually leads to process improvements. Further research is needed to
confirm (or reject) this. Thus, as a company you are not assured that using the
model will result in actual process improvements.
Although the uni-REPM model is a lightweight model, it still costs a lot of time
to assess the RE process with this model and motivation of all stakeholders is
required to be effective and efficient. Therefore, it is important that
organizational support is high, otherwise valuable time will be lost.
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A. Construction process of uni-REPM

Figure 16: Construction process of uni-REPM
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B. Focus group powerpoint presentation
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C. Questionnaire template
The uni-REPM model and questionnaire
In my master thesis I want to assess (and improve) the current state of the
Requirements Engineering (RE) process at Axians (I-Fresh). RE is the process from
eliciting requirements from external and internal sources, to managing and validating
these. The unified Requirements Engineering Process Maturity (uni-REPM) model is
very helpful in assessing RE processes.
The uni-REPM model is a model presenting the maturity of the RE process through
sets of necessary activities. The model components are summarized and illustrated in
the figure below.

As you can see, the model consist of seven Main Process Areas (MPAs): Organizational
support,
Requirements
Management
Process,
Requirements
Elicitation,
Requirements Analysis, Release Planning, Requirements Specification and
documentation, and Requirements Validation. Each MPA is further broken down into
several SPAs, which facilitates better understanding. On the bottom level, Action
denotes a certain activity that should be done or a certain item that should be present.
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In total there are 72 actions. By performing the action (described extensively in the
full uni-REPM model), the organization can improve their process and gain certain
benefits.
In order to assess the RE process at Axians, a questionnaire is developed. For every
action of the uni-REPM model, one question will be asked. So, there are 72 questions
in total. The questions need to be answered by: ‘Complete’ (C), ‘Incomplete’ (IC) or
‘Inapplicable’ (IA).
-

The action was completed in this RE process. It should be marked as ‘Complete’
(C)
The action was deemed vital but was performed partially or not at all in this
RE process. It should be marked as ‘Incomplete’ (IC).
The action was not necessary or possible to be performed in this process. It
should be marked as ‘Inapplicable’ (IA)

Thus, inapplicable means that you think the question/action is deemed unnecessary
to be performed at Axians. In other words, you think that a particular action is not
relevant and/or useful in order to manage requirements in a proper way at Axians (IFresh).
In the following pages you will find the questionnaire. Just as in the figure depicted
on the previous page, the light blue boxes represent the MPAs, and the purple boxes
represent the SPAs. Furthermore, when you find a(n) action/question inapplicable
(IA), it would be nice that you comment on it.
PS: In this research, the word ‘requirements’ is a broad term. With requirements we
mean incoming wishes/requirements/regulations (law) for the system at every possible
abstraction level (From high level abstraction requirements such as ‘international
usability of the system’, to low level abstraction requirements such as ‘Help function
displayed in the right language’).
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Action ID

Question

(C) (IC) (IA) Comment/Reason
if inapplicable

OS

Organizational Support

OS.GA

General Actions

OS.GA.a1

Do you have a product-wide glossary of
terms to ensure that the key concepts in the
domain are properly understood by all
parties?

OS.GA.a2

The owner of requirements process is
responsible for defining and maintaining the
RE process. Do you delegate this task to
someone in your organization?

OS.RR

Roles and Responsibilities

OS.RR.a1

What roles are involved in the overall
requirements engineering process?

OS.RR.a2

Are their roles assigned for requirements
development and management processes?

OS.RR.a3

When performing release planning, who
should be involved, and what should be their
roles?

OS.RR.a4

Change is inevitable. What are the involving
roles when requirements changes occur?

OS.RR.a5

The product management organization is
deeply involved in defining the requirements
for the product. What roles exist, and what
are their different responsibilities?

OS.S

Strategies

OS.S.a1

Do you have the product strategies defined?
Which market segments and key customers
does this product target?

OS.S.a2

Do you have product roadmaps defined and
documented centrally?

OS.S.a3

What means of communication is used to
disseminate or retrieve the strategy
knowledge within your organization? e.g.
formal meeting? Informal talking?

PM

Requirements Process Management

PM.GA

General Actions

PM.GA.a1

Do you define and document the process of
how you perform requirements development
and management?

PM.GA.a2

Do you have tool support for your
requirements engineering activities, e.g. a
requirements database tool (could be excel
sheets saving in a central place), support for
requirements prioritization, etc.?
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PM.GA.a3

PM.CM

Do you involve various perspectives in
Requirements Development and
Management Process? Such as relevant
engineers, customers, or experts within
particular fields.
Configuration management

PM.CM.a1

Do you have a defined process for dealing
with new (and old) versions of requirements?

PM.CM.a2

Do you baseline your requirements at some
points? Do you baseline them together with
e.g. design artifacts and test cases?

PM.CM.a3

Do you have a defined process for how to
manage change requests? Do you have a
defined process for keeping the requirements
up to date with the current development
status? Do you have a defined process for
communicating changes to the rest of the
organization?

PM.CM.a4

Do you have a mechanism to keep track on
the change request? E.g. when change
request is triggered, analyzed, or approved.

PM.RT

Requirements traceability Policy

PM.RT.a1

Do you have any mean to uniquely identify
each requirement? E.g. ID number so that
you can refer to them in other artifacts?

PM.RT.a2

Do you document the source of a
requirement so that you may go back and get
further information? The source can e.g. be
documents, process descriptions, competitor
products, as well as people.

PM.RT.a3

Do you define the policies for tracing
requirements when necessary? i.e.
requirements need to be traced backward
and forward to detect source of problem and
consequent changes to apply.

PM.RT.a4

Do you document relations between
requirements? Relations can be e.g. "must be
developed together", "implement before",
"cannot be implemented together",
"influences negatively", "influences
positively", etc.

PM.RT.a5

Do you document the impact of a
requirement on other artifacts such as prestudies, product design, implementation
artifacts, test cases, etc.? When you produce
an artifact, do you attach information about
affected requirements?

PM.RC

Requirements Communication and Negotiation
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PM.RC.a1

Do you establish and maintain contact with
the requirements' issuers to obtain an
understanding on the requirements they
proposed?

PM.RC.a2

How do you ensure that the involving roles
have the same understanding of the
requirements?

RE

Requirements Elicitation

RE.GA

General Actions

RE.GA.a1

Do you determine which quality aspects of
the system to focus on (such as performance,
usability, reliability etc) and explicitly elicit
requirements about them?

RE.GA.a2

Do you describe quality requirements in
details such as max, min, average value?

RE.GA.a3

Do you use the business objectives to guide
how you conduct your elicitation efforts?

RE.GA.a4

Depending on each situation, certain
elicitation techniques are more appropriate
to use than others. Do you consider different
techniques to suit each case?

RE.GA.a5

When appropriate, do you use additional
artifacts such as prototyping or scenario to
aid in the elicitation and analysis process?

RE.GA.a6

Do you create different channels to capture
all forms of requirements from various
sources?

RE.GA.a7

Do you have a systematic process to reuse
requirements from other systems developed
in the same application area?

RE.SI

Stakeholder and Requirements Source Identification

RE.SI.a1

Do you identify and involve different
stakeholders in elicitation? For example,
customers, end users, testers, developers,
marketing etc.

RE.SI.a2

Different types of stakeholders have their
own demands and needs. Do you distinguish
between customers (who pay for the system),
end-user (who use the system) and in-house
stakeholders (who support or create the
system)?

RE.SI.a3

Besides the above stakeholders, do you elicit
requirements from other sources (e.g.
partners, distributors, company standards,
regulations etc)?

RE.DC

Domain Consideration and Knowledge
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RE.DC.a1

Do you systematically elicit information
about restrictions or possibilities that the
domain may impose on your product?

RE.DC.a2

Do you consider the technical infrastructure
when developing the system?

RE.DC.a3

When eliciting requirements, do you consider
how your system will contribute to the
business process in customer's organization?

RE.DC.a4

Do you take into account the co-existing
business processes which the system should
support?

RE.DC.a5

Do you elicit the information about what is
part of your system and what is outside of
the scope? Do you use this information to
enable yourself to focus on what is within
the system boundaries?

RE.DC.a6

Are you aware of and have ways to deal with
the political or organizational influence on
the requirements sources when eliciting
requirements?

RA

Requirements Analysis

RA.GA

General Actions

RA.GA.a1

Do you systematically assess the risks of
individual requirements or set of
requirements?

RA.GA.a2

Do you have a systematic way of prioritizing
the requirements so that you know which to
focus on? Do you priorities based on several
viewpoints (e.g. cost, value, risk, penalty)?
Do you priorities with the help of your
stakeholders? Do you weigh the importance
of different stakeholders?

RA.GA.a3

Do you systematically estimate whether
there are any dependencies or relations
between requirements?

RA.GA.a4

Do you have a process for selecting, at an
early stage, which requirements to focus on
and which to discard immediately, so that
you spend your resources on the right
requirements?

RA.GA.a5

Do you estimate and document how much
requirements may impact or increase or
decrease the value of other requirements?

RA.GA.a6

Do you classify and group requirements in to
different categories based on their goals or
levels of abstraction?

RA.QA

Quality attributes analysis
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RA.QA.a1

Do you systematically analyze whether you
have double requirements or whether there
are requirements missing?

RA.QA.a2

Do you systematically analyze whether your
requirements are ambiguous?

RA.QA.a3

Do you systematically analyze whether your
requirements are incorrect?

RA.QA.a4

Do you systematically analyze whether your
requirements are testable?

RA.PS

Problems and solutions analysis

RA.PS.a1

Do you create prototypes? (e.g. to see if
particular requirements work)

RA.PS.a2

Do you perform systems modeling? E.g.
function models, data models, decomposition
models..(with programs such as Microsoft
Visio)

RP

Release Planning

RP.GA

General Actions

RP.GA.a1

Is your release plan in line with your product
roadmap? Are there areas in your product
roadmap where you have no or insufficient
requirements? Do you also propose to change
this part of the roadmap?

RP.GA.a2

Do you involve different perspectives in
Release Planning? Such as: product
management, marketing, development and
finance. But also involving external
customers in the process to achieve external
view of the product?

RP.GA.a3

Do you evaluate Post Requirement
Selection? So assessing the quality of the
requirements selection in the previous
release.

RP.GA.a4

Do you plan multiple releases at pre-defined
Interval? So not only the upcoming release,
but also the one after that, and maybe the
third in some cases.

RP.S

Requirements Selection

RP.S.a1

Do you pack requirements into one release?
This means that, sometimes, low priority
requirements must be in the next release
because of their relation with other (high
priority) requirements, while there are high
priority requirements that are then ignored
for the upcoming release.

RP.S.a2

Do you prioritize based on cost and value
viewpoints?
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RP.S.a3

Do you prioritize at Pre-project level based
on various dimensions/techniques? So, for
example, scale of 1-10 rankings,
Prioritization working groups, pair-wise
comparisons, weightings etc.

DS

Documentation and Requirements Specification

DS.GA

General Actions

DS.GA.a1

Do you follow a standardized structure of
how the System Requirements Specification
should be written, or generated?

DS.GA.a2

Do you define attributes for each
requirements such as ID,title, descriptions,
author etc?

DS.GA.a3

Do you define and store states that
requirements should follow during their
lifetime? For example, new, assigned,
rejected, implemented, tested, delivered.

DS.GA.a4

Do you document the reason why the
requirement is specified and what function
the requirement has?

DS.GA.a5

Do you record which requirements were
rejected and why so as to avoid re-analysis if
the same requirements reappear later?

DS.DD

Documentation Deliverables

DS.DD.a1

Do you define what user manuals and other
user documentation that shall be delivered
together with your product?

DS.DD.a2

Do you define system documentation that
shall be delivered together with your
product?

DS.DD.a3

Do you define management documentation
that shall be delivered together with your
product?

RV

Requirements Validation

RV.GA

General Actions

RV.GA.a1

Do you validate requirements with relevant
stakeholders to ensure that they reflect the
correct intent?

RV.GA.a2

Do you have and systematically use a
checklist for ensuring the quality of your
requirements?

RV.GA.a3

Do you review the requirements? So
involving peers (someone other than the
author) to examine the requirements and
identify defects
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RV.GA.a4

Do you organize inspections to review the
requirements with other stakeholders? So
formal meetings with different perspectives
(customer, analyst, developer, tester) to
carefully examine the requirements, detect
errors and resolve them together.

RV.GA.a5

Do you create artifacts (e.g. user manuals or
test cases) to assist you in ensuring the
quality of your requirements?

RV.GA.a6

Do you convert system models into natural
language in order to detect requirements
errors?

RV.GA.a7

Do you validate requirements by having
customers define acceptance criteria and
acceptance tests? The acceptance criteria
and acceptance test determine if
requirements are right and the product
satisfies them.
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D. Results questionnaires
Action ID

Question

(C) (IC) (IA) Comment/Reason
if inapplicable

OS

Organizational Support

OS.GA

General Actions

OS.GA.a1

Do you have a product-wide glossary of
terms to ensure that the key concepts in the
domain are properly understood by all
parties?

OS.GA.a2

The owner of requirements process is
responsible for defining and maintaining the
RE process. Do you delegate this task to
someone in your organization?

OS.RR

Roles and Responsibilities

OS.RR.a1

X

Useful for sure, now
different terms are
mixed

X

Bram Willemse

What roles are involved in the overall
requirements engineering process?

X

Bad question, open

OS.RR.a2

Are their roles assigned for requirements
development and management processes?

X

OS.RR.a3

When performing release planning, who
should be involved, and what should be their
roles?

X

Bad question, open

OS.RR.a4

Change is inevitable. What are the involving
roles when requirements changes occur?

X

Bad question, open

OS.RR.a5

The product management organization is
deeply involved in defining the requirements
for the product. What roles exist, and what
are their different responsibilities?

X

Bad question, open

OS.S

Strategies

OS.S.a1

Do you have the product strategies defined?
Which market segments and key customers
does this product target?

OS.S.a2

Do you have product roadmaps defined and
documented centrally?

OS.S.a3

What means of communication is used to
disseminate or retrieve the strategy
knowledge within your organization? e.g.
formal meeting? Informal talking?

PM

Requirements Process Management

PM.GA

General Actions

PM.GA.a1

Do you define and document the process of
how you perform requirements development
and management?
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X

X
X

X

Working on it

Action ID

Question

PM.GA.a2

Do you have tool support for your
requirements engineering activities, e.g. a
requirements database tool (could be excel
sheets saving in a central place), support for
requirements prioritization, etc.?

X

Partly, need further
attention

PM.GA.a3

Do you involve various perspectives in
Requirements Development and
Management Process? Such as relevant
engineers, customers, or experts within
particular fields.
Configuration management

X

Intern  yes
Extern  no

PM.CM.a1

Do you have a defined process for dealing
with new (and old) versions of requirements?

X

PM.CM.a2

Do you baseline your requirements at some
points? Do you baseline them together with
e.g. design artifacts and test cases?

PM.CM.a3

Do you have a defined process for how to
manage change requests? Do you have a
defined process for keeping the requirements
up to date with the current development
status? Do you have a defined process for
communicating changes to the rest of the
organization?

PM.CM.a4

Do you have a mechanism to keep track on
the change request? E.g. when change
request is triggered, analyzed, or approved.

PM.RT

Requirements traceability Policy

PM.RT.a1

Do you have any mean to uniquely identify
each requirement? E.g. ID number so that
you can refer to them in other artifacts?

X

PM.RT.a2

Do you document the source of a
requirement so that you may go back and get
further information? The source can e.g. be
documents, process descriptions, competitor
products, as well as people.

X

PM.RT.a3

Do you define the policies for tracing
requirements when necessary? i.e.
requirements need to be traced backward
and forward to detect source of problem and
consequent changes to apply.

PM.RT.a4

Do you document relations between
requirements? Relations can be e.g. "must be
developed together", "implement before",
"cannot be implemented together",
"influences negatively", "influences
positively", etc.

PM.RT.a5

Do you document the impact of a
requirement on other artifacts such as prestudies, product design, implementation
artifacts, test cases, etc.? When you produce

PM.CM

(C) (IC) (IA) Comment/Reason
if inapplicable
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X

X

Not necessary I guess

All
changes
are
handled separately,
not
in
one
documented database

X

X

Not necessary, I guess

X

X

Only technical

Action ID

Question

(C) (IC) (IA) Comment/Reason
if inapplicable

an artifact, do you attach information about
affected requirements?
PM.RC

Requirements Communication and Negotiation

PM.RC.a1

Do you establish and maintain contact with
the requirements' issuers to obtain an
understanding on the requirements they
proposed?

X

PM.RC.a2

How do you ensure that the involving roles
have the same understanding of the
requirements?

X

RE

Requirements Elicitation

RE.GA

General Actions

RE.GA.a1

Do you determine which quality aspects of
the system to focus on (such as performance,
usability, reliability etc) and explicitly elicit
requirements about them?

X

RE.GA.a2

Do you describe quality requirements in
details such as max, min, average value?

X

Not the case at IFresh, because it is an
extension
of
a
standard system, it
would be the case
when developing from
scratch
See previous question

RE.GA.a3

Do you use the business objectives to guide
how you conduct your elicitation efforts?

X

See previous question

RE.GA.a4

Depending on each situation, certain
elicitation techniques are more appropriate
to use than others. Do you consider different
techniques to suit each case?

X

RE.GA.a5

When appropriate, do you use additional
artifacts such as prototyping or scenario to
aid in the elicitation and analysis process?

X

RE.GA.a6

Do you create different channels to capture
all forms of requirements from various
sources?

RE.GA.a7

Do you have a systematic process to reuse
requirements from other systems developed
in the same application area?

X

No, not necessary

RE.SI

Stakeholder and Requirements Source Identification

RE.SI.a1

Do you identify and involve different
stakeholders in elicitation? For example,
customers, end users, testers, developers,
marketing etc.

X

RE.SI.a2

Different types of stakeholders have their
own demands and needs. Do you distinguish
between customers (who pay for the system),
end-user (who use the system) and in-house
stakeholders (who support or create the
system)?

X
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Bad question, open

X

Action ID

Question

(C) (IC) (IA) Comment/Reason
if inapplicable

RE.SI.a3

Besides the above stakeholders, do you elicit
requirements from other sources (e.g.
partners, distributors, company standards,
regulations etc)?

X

RE.DC

Domain Consideration and Knowledge

RE.DC.a1

Do you systematically elicit information
about restrictions or possibilities that the
domain may impose on your product?

RE.DC.a2

Do you consider the technical infrastructure
when developing the system?

X

RE.DC.a3

When eliciting requirements, do you consider
how your system will contribute to the
business process in customer's organization?

X

RE.DC.a4

Do you take into account the co-existing
business processes which the system should
support?

X

RE.DC.a5

Do you elicit the information about what is
part of your system and what is outside of
the scope? Do you use this information to
enable yourself to focus on what is within
the system boundaries?

X

RE.DC.a6

Are you aware of and have ways to deal with
the political or organizational influence on
the requirements sources when eliciting
requirements?

RA

Requirements Analysis

RA.GA

General Actions

RA.GA.a1

Do you systematically assess the risks of
individual requirements or set of
requirements?

RA.GA.a2

Do you have a systematic way of prioritizing
the requirements so that you know which to
focus on? Do you priorities based on several
viewpoints (e.g. cost, value, risk, penalty)?
Do you priorities with the help of your
stakeholders? Do you weigh the importance
of different stakeholders?

RA.GA.a3

Do you systematically estimate whether
there are any dependencies or relations
between requirements?

RA.GA.a4

Do you have a process for selecting, at an
early stage, which requirements to focus on
and which to discard immediately, so that
you spend your resources on the right
requirements?
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X

When necessary

X

X

X

X

X

This is very
important!

Action ID

Question

RA.GA.a5

Do you estimate and document how much
requirements may impact or increase or
decrease the value of other requirements?

(C) (IC) (IA) Comment/Reason
if inapplicable
This is very
X
important!

X

This is very
important!

Do you systematically analyze whether you
have double requirements or whether there
are requirements missing?

X

This is very
important!!

RA.QA.a2

Do you systematically analyze whether your
requirements are ambiguous?

X

This is very
important!

RA.QA.a3

Do you systematically analyze whether your
requirements are incorrect?

X

This is very
important!

RA.QA.a4

Do you systematically analyze whether your
requirements are testable?

X

This is very
important!

RA.PS

Problems and solutions analysis

RA.PS.a1

Do you create prototypes? (e.g. to see if
particular requirements work)

X

RA.PS.a2

Do you perform systems modeling? E.g.
function models, data models, decomposition
models..(with programs such as Microsoft
Visio)

X

RP

Release Planning

RP.GA

General Actions

RP.GA.a1

Is your release plan in line with your product
roadmap? Are there areas in your product
roadmap where you have no or insufficient
requirements? Do you also propose to change
this part of the roadmap?

X

RP.GA.a2

Do you involve different perspectives in
Release Planning? Such as: product
management, marketing, development and
finance. But also involving external
customers in the process to achieve external
view of the product?

X

RP.GA.a3

Do you evaluate Post Requirement
Selection? So assessing the quality of the
requirements selection in the previous
release.

RP.GA.a4

Do you plan multiple releases at pre-defined
Interval? So not only the upcoming release,
but also the one after that, and maybe the
third in some cases.

RP.S

Requirements Selection

RA.GA.a6

Do you classify and group requirements in to
different categories based on their goals or
levels of abstraction?

RA.QA

Quality attributes analysis

RA.QA.a1
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X

X

Action ID

Question

(C) (IC) (IA) Comment/Reason
if inapplicable

RP.S.a1

Do you pack requirements into one release?
This means that, sometimes, low priority
requirements must be in the next release
because of their relation with other (high
priority) requirements, while there are high
priority requirements that are then ignored
for the upcoming release.

X

RP.S.a2

Do you prioritize based on cost and value
viewpoints?

X

RP.S.a3

Do you prioritize at Pre-project level based
on various dimensions/techniques? So, for
example, scale of 1-10 rankings,
Prioritization working groups, pair-wise
comparisons, weightings etc.

DS

Documentation and Requirements Specification

DS.GA

General Actions

DS.GA.a1

Do you follow a standardized structure of
how the System Requirements Specification
should be written, or generated?

X

DS.GA.a2

Do you define attributes for each
requirements such as ID,title, descriptions,
author etc?

X

DS.GA.a3

Do you define and store states that
requirements should follow during their
lifetime? For example, new, assigned,
rejected, implemented, tested, delivered.

X

DS.GA.a4

Do you document the reason why the
requirement is specified and what function
the requirement has?

X

DS.GA.a5

Do you record which requirements were
rejected and why so as to avoid re-analysis if
the same requirements reappear later?

DS.DD

Documentation Deliverables

DS.DD.a1

Do you define what user manuals and other
user documentation that shall be delivered
together with your product?

X

Not enough

DS.DD.a2

Do you define system documentation that
shall be delivered together with your
product?

X

Not enough

DS.DD.a3

Do you define management documentation
that shall be delivered together with your
product?

X

Not enough

RV

Requirements Validation

RV.GA

General Actions
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X

X

Standard FO, but can
be improved

Yes, for out-of-scope
mentioning and
assumptions

Action ID

Question

(C) (IC) (IA) Comment/Reason
if inapplicable

RV.GA.a1

Do you validate requirements with relevant
stakeholders to ensure that they reflect the
correct intent?

X

RV.GA.a2

Do you have and systematically use a
checklist for ensuring the quality of your
requirements?

RV.GA.a3

Do you review the requirements? So
involving peers (someone other than the
author) to examine the requirements and
identify defects

RV.GA.a4

X

Important!

Do you organize inspections to review the
requirements with other stakeholders? So
formal meetings with different perspectives
(customer, analyst, developer, tester) to
carefully examine the requirements, detect
errors and resolve them together.

X

Not enough

RV.GA.a5

Do you create artifacts (e.g. user manuals or
test cases) to assist you in ensuring the
quality of your requirements?

X

Not enough

RV.GA.a6

Do you convert system models into natural
language in order to detect requirements
errors?

RV.GA.a7

Do you validate requirements by having
customers define acceptance criteria and
acceptance tests? The acceptance criteria
and acceptance test determine if
requirements are right and the product
satisfies them.

X

X

X

Table 9: Results Silvester (Operations Manager)
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Not necessary

Yes, if something is
developed for a
specific customer

Action ID

Question

(C) (IC) (IA) Comment/Reason
if inapplicable

OS

Organizational Support

OS.GA

General Actions

OS.GA.a1

Do you have a product-wide glossary of
terms to ensure that the key concepts in the
domain are properly understood by all
parties?

OS.GA.a2

The owner of requirements process is
responsible for defining and maintaining the
RE process. Do you delegate this task to
someone in your organization?

OS.RR

Roles and Responsibilities

OS.RR.a1

What roles are involved in the overall
requirements engineering process?

OS.RR.a2

Are their roles assigned for requirements
development and management processes?

OS.RR.a3

When performing release planning, who
should be involved, and what should be their
roles?

x

OS.RR.a4

Change is inevitable. What are the involving
roles when requirements changes occur?

X

OS.RR.a5

The product management organization is
deeply involved in defining the requirements
for the product. What roles exist, and what
are their different responsibilities?

OS.S

Strategies

OS.S.a1

Do you have the product strategies defined?
Which market segments and key customers
does this product target?

OS.S.a2

Do you have product roadmaps defined and
documented centrally?

OS.S.a3

What means of communication is used to
disseminate or retrieve the strategy
knowledge within your organization? e.g.
formal meeting? Informal talking?

PM

Requirements Process Management

PM.GA

General Actions

PM.GA.a1

Do you define and document the process of
how you perform requirements development
and management?

PM.GA.a2

Do you have tool support for your
requirements engineering activities, e.g. a
requirements database tool (could be excel
sheets saving in a central place), support for
requirements prioritization, etc.?
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x

x

x
x

X

Is starting up but can
be optimized.

X

Is starting up but
needs to be optimized.

X

X

Formal meeting

X

X

Is starting up but can
be optimized.

PM.GA.a3

Do you involve various perspectives in
Requirements Development and
Management Process? Such as relevant
engineers, customers, or experts within
particular fields.
Configuration management

X

PM.CM.a1

Do you have a defined process for dealing
with new (and old) versions of requirements?

x

PM.CM.a2

Do you baseline your requirements at some
points? Do you baseline them together with
e.g. design artifacts and test cases?

PM.CM.a3

Do you have a defined process for how to
manage change requests? Do you have a
defined process for keeping the requirements
up to date with the current development
status? Do you have a defined process for
communicating changes to the rest of the
organization?

PM.CM.a4

Do you have a mechanism to keep track on
the change request? E.g. when change
request is triggered, analyzed, or approved.

PM.RT

Requirements traceability Policy

PM.RT.a1

Do you have any mean to uniquely identify
each requirement? E.g. ID number so that
you can refer to them in other artifacts?

x

PM.RT.a2

Do you document the source of a
requirement so that you may go back and get
further information? The source can e.g. be
documents, process descriptions, competitor
products, as well as people.

x

PM.RT.a3

Do you define the policies for tracing
requirements when necessary? i.e.
requirements need to be traced backward
and forward to detect source of problem and
consequent changes to apply.

PM.RT.a4

Do you document relations between
requirements? Relations can be e.g. "must be
developed together", "implement before",
"cannot be implemented together",
"influences negatively", "influences
positively", etc.

PM.RT.a5

Do you document the impact of a
requirement on other artifacts such as prestudies, product design, implementation
artifacts, test cases, etc.? When you produce
an artifact, do you attach information about
affected requirements?

PM.RC

Requirements Communication and Negotiation

PM.CM
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x

x

x

x

x

x

We’ve just started
this but it isn’t
complete yet

x

PM.RC.a1

Do you establish and maintain contact with
the requirements' issuers to obtain an
understanding on the requirements they
proposed?

PM.RC.a2

How do you ensure that the involving roles
have the same understanding of the
requirements?

RE

Requirements Elicitation

RE.GA

General Actions

RE.GA.a1

Do you determine which quality aspects of
the system to focus on (such as performance,
usability, reliability etc) and explicitly elicit
requirements about them?

X

RE.GA.a2

Do you describe quality requirements in
details such as max, min, average value?

X

RE.GA.a3

Do you use the business objectives to guide
how you conduct your elicitation efforts?

X

RE.GA.a4

Depending on each situation, certain
elicitation techniques are more appropriate
to use than others. Do you consider different
techniques to suit each case?

X

RE.GA.a5

When appropriate, do you use additional
artifacts such as prototyping or scenario to
aid in the elicitation and analysis process?

RE.GA.a6

Do you create different channels to capture
all forms of requirements from various
sources?

RE.GA.a7

Do you have a systematic process to reuse
requirements from other systems developed
in the same application area?

RE.SI

Stakeholder and Requirements Source Identification

RE.SI.a1

Do you identify and involve different
stakeholders in elicitation? For example,
customers, end users, testers, developers,
marketing etc.

RE.SI.a2

Different types of stakeholders have their
own demands and needs. Do you distinguish
between customers (who pay for the system),
end-user (who use the system) and in-house
stakeholders (who support or create the
system)?

X

RE.SI.a3

Besides the above stakeholders, do you elicit
requirements from other sources (e.g.
partners, distributors, company standards,
regulations etc)?

x

RE.DC

Domain Consideration and Knowledge
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x

X

Should be used more
often in my opinion

x

X

x

RE.DC.a1

Do you systematically elicit information
about restrictions or possibilities that the
domain may impose on your product?

x

RE.DC.a2

Do you consider the technical infrastructure
when developing the system?

x

RE.DC.a3

When eliciting requirements, do you consider
how your system will contribute to the
business process in customer's organization?

x

RE.DC.a4

Do you take into account the co-existing
business processes which the system should
support?

x

RE.DC.a5

Do you elicit the information about what is
part of your system and what is outside of
the scope? Do you use this information to
enable yourself to focus on what is within
the system boundaries?

RE.DC.a6

Are you aware of and have ways to deal with
the political or organizational influence on
the requirements sources when eliciting
requirements?

RA

Requirements Analysis

RA.GA

General Actions

RA.GA.a1

Do you systematically assess the risks of
individual requirements or set of
requirements?

X

RA.GA.a2

Do you have a systematic way of prioritizing
the requirements so that you know which to
focus on? Do you priorities based on several
viewpoints (e.g. cost, value, risk, penalty)?
Do you priorities with the help of your
stakeholders? Do you weigh the importance
of different stakeholders?

X

RA.GA.a3

Do you systematically estimate whether
there are any dependencies or relations
between requirements?

x

RA.GA.a4

Do you have a process for selecting, at an
early stage, which requirements to focus on
and which to discard immediately, so that
you spend your resources on the right
requirements?

X

RA.GA.a5

Do you estimate and document how much
requirements may impact or increase or
decrease the value of other requirements?

X

RA.GA.a6

Do you classify and group requirements in to
different categories based on their goals or
levels of abstraction?

X

RA.QA

Quality attributes analysis
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X

Could be better

X

Only priority

RA.QA.a1

Do you systematically analyze whether you
have double requirements or whether there
are requirements missing?

X

RA.QA.a2

Do you systematically analyze whether your
requirements are ambiguous?

X

RA.QA.a3

Do you systematically analyze whether your
requirements are incorrect?

x

RA.QA.a4

Do you systematically analyze whether your
requirements are testable?

X

RA.PS

Problems and solutions analysis

RA.PS.a1

Do you create prototypes? (e.g. to see if
particular requirements work)

RA.PS.a2

Do you perform systems modeling? E.g.
function models, data models, decomposition
models..(with programs such as Microsoft
Visio)

RP

Release Planning

RP.GA

General Actions

RP.GA.a1

Is your release plan in line with your product
roadmap? Are there areas in your product
roadmap where you have no or insufficient
requirements? Do you also propose to change
this part of the roadmap?

X

RP.GA.a2

Do you involve different perspectives in
Release Planning? Such as: product
management, marketing, development and
finance. But also involving external
customers in the process to achieve external
view of the product?

X

RP.GA.a3

Do you evaluate Post Requirement
Selection? So assessing the quality of the
requirements selection in the previous
release.

X

RP.GA.a4

Do you plan multiple releases at pre-defined
Interval? So not only the upcoming release,
but also the one after that, and maybe the
third in some cases.

RP.S

Requirements Selection

RP.S.a1

Do you pack requirements into one release?
This means that, sometimes, low priority
requirements must be in the next release
because of their relation with other (high
priority) requirements, while there are high
priority requirements that are then ignored
for the upcoming release.

X

RP.S.a2

Do you prioritize based on cost and value
viewpoints?

X
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X
X

X

Could be
approved

further

RP.S.a3

Do you prioritize at Pre-project level based
on various dimensions/techniques? So, for
example, scale of 1-10 rankings,
Prioritization working groups, pair-wise
comparisons, weightings etc.

X

DS

Documentation and Requirements Specification

DS.GA

General Actions

DS.GA.a1

Do you follow a standardized structure of
how the System Requirements Specification
should be written, or generated?

DS.GA.a2

Do you define attributes for each
requirements such as ID,title, descriptions,
author etc?

X

DS.GA.a3

Do you define and store states that
requirements should follow during their
lifetime? For example, new, assigned,
rejected, implemented, tested, delivered.

X

DS.GA.a4

x

We do but it is not
always followed

Do you document the reason why the
requirement is specified and what function
the requirement has?

X

This also needs to be
approved

DS.GA.a5

Do you record which requirements were
rejected and why so as to avoid re-analysis if
the same requirements reappear later?

x

Just started with this

DS.DD

Documentation Deliverables

DS.DD.a1

Do you define what user manuals and other user
documentation that shall be delivered together
with your product?

DS.DD.a2

Do you define system documentation that shall be
delivered together with your product?

X

Could be better

DS.DD.a3

Do you define management documentation that
shall be delivered together with your product?

X

RV

Requirements Validation

RV.GA

General Actions

RV.GA.a1

Do you validate requirements with relevant
stakeholders to ensure that they reflect the
correct intent?

X

RV.GA.a2

Do you have and systematically use a
checklist for ensuring the quality of your
requirements?

X

RV.GA.a3

Do you review the requirements? So
involving peers (someone other than the
author) to examine the requirements and
identify defects

X

RV.GA.a4

Do you organize inspections to review the
requirements with other stakeholders? So
formal meetings with different perspectives

x
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X

(customer, analyst, developer, tester) to
carefully examine the requirements, detect
errors and resolve them together.
RV.GA.a5

Do you create artifacts (e.g. user manuals or
test cases) to assist you in ensuring the
quality of your requirements?

RV.GA.a6

Do you convert system models into natural
language in order to detect requirements
errors?

RV.GA.a7

Do you validate requirements by having
customers define acceptance criteria and
acceptance tests? The acceptance criteria
and acceptance test determine if
requirements are right and the product
satisfies them.

X

X

X

Table 10: Results Dennis (Pre-sales/R&D team)
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Action
ID

Question

OS

Organizational Support

OS.GA

General Actions

OS.GA.a1

Do you have a productwide glossary of terms
to ensure that the key
concepts in the domain
are properly
understood by all
parties?

OS.GA.a2

The owner of
requirements process is
responsible for defining
and maintaining the
RE process. Do you
delegate this task to
someone in your
organization?

OS.RR

Roles and Responsibilities
X
What roles are
X
involved in the overall
requirements
engineering process?

OS.RR.a1

(C) (IC) (IA) Comment/Reason if inapplicable

X

Very important for us to understand our
customer/partners and deliver best solutions. So
speaking ‘one language’ between all parties are
necessary to prevent misunderstanding.

X

Bram Willemse

We are working in a project team together to deliver best
solutions and quality. Each member has his own
expertise. Following roles are involved in our project:
Lead Developer, Product Owner, Lead Consultant, PreSales Consultant, Consultant, Developer, Sales, Project
Manager, Operational Manager, CEO, Development
Manager.

OS.RR.a2

Are their roles assigned
for
requirements
development
and
management
processes?

X

Lead Developer, Product Owner and Project Manager

OS.RR.a3

When performing
release planning, who
should be involved, and
what should be their
roles?

X

Our R&D Team:
Product Owner (Bram Willemse) makes technical
decisions, R&D I-Make Consultant, R&D I-Fresh
Consultant.

OS.RR.a4

Change is inevitable.
What are the involving
roles when
requirements changes
occur?

X

Most input delivered by Consultants, Sales Managers,
Operational Manager and Development Manager
See OS.RR.a3. R&D Team

OS.RR.a5

The product
management
organization is deeply
involved in defining the
requirements for the
product. What roles
exist, and what are
their different
responsibilities?

X

See OS.RR.a3. R&D Team

OS.S

Strategies
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Action
ID

Question

OS.S.a1

Do you have the
product strategies
defined? Which market
segments and key
customers does this
product target?

X

OS.S.a2

Do you have product
roadmaps defined and
documented centrally?

X

OS.S.a3

What means of
communication is used
to disseminate or
retrieve the strategy
knowledge within your
organization? e.g.
formal meeting?
Informal talking?

PM

Requirements Process Management

PM.GA

General Actions

PM.GA.a1

Do you define and
document the process
of how you perform
requirements
development and
management?

X

See OS.S.a3

PM.GA.a2

Do you have tool
support for your
requirements
engineering activities,
e.g. a requirements
database tool (could be
excel sheets saving in a
central place), support
for requirements
prioritization, etc.?

X

Yes, we have some tools but optimization is needed.

PM.GA.a3

Do you involve various
perspectives in
Requirements
Development and
Management Process?
Such as relevant
engineers, customers,
or experts within
particular fields.
Configuration management

X

Yes we have but not for all various perspectives. And
there are not enough expertise in all necessary areas. We
spend a lot of time to expand our knowledge.

Do you have a defined
process for dealing
with new (and old)
versions of
requirements?

X

For our product we setting up a new R&D team this year.
See OS.S.a3

PM.CM
PM.CM.a1

(C) (IC) (IA) Comment/Reason if inapplicable

X

Every two weeks there is a R&D meeting. At this
moment we are setting up workflow and communication
channel
(Microsoft
Teams)
to
share
new
opportunities/knowledge. Besides we hold Freak Time
sessions to share knowledge about new improvements
in- and outside Dynamics NAV.
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Action
ID

Question

(C) (IC) (IA) Comment/Reason if inapplicable

PM.CM.a2

Do you baseline your
requirements at some
points? Do you baseline
them together with e.g.
design artifacts and
test cases?

PM.CM.a3

Do you have a defined
process for how to
manage change
requests? Do you have
a defined process for
keeping the
requirements up to
date with the current
development status?
Do you have a defined
process for
communicating
changes to the rest of
the organization?

PM.CM.a4

Do you have a
mechanism to keep
track on the change
request? E.g. when
change request is
triggered, analyzed, or
approved.

PM.RT

Requirements traceability Policy

PM.RT.a1

Do you have any mean
to uniquely identify
each requirement? E.g.
ID number so that you
can refer to them in
other artifacts?

X

Our SCM (RTC)

PM.RT.a2

Do you document the
source of a requirement
so that you may go
back and get further
information? The
source can e.g. be
documents, process
descriptions,
competitor products, as
well as people.

X

Our SCM (RTC) and share documents on ADC (Axians
Document Center)

PM.RT.a3

Do you define the
policies for tracing
requirements when
necessary? i.e.
requirements need to
be traced backward
and forward to detect
source of problem and
consequent changes to
apply.

X

X

All change requests and their status are registered in
our SCM (Source Control Management) system (RTC).
We are share changes at this by separate meetings our
e-mails. But this action need some optimization and
could be better.

X

Our SCM

X

Yes, SCM but need optimization

82

Action
ID

Question

(C) (IC) (IA) Comment/Reason if inapplicable

PM.RT.a4

Do you document
relations between
requirements?
Relations can be e.g.
"must be developed
together", "implement
before", "cannot be
implemented together",
"influences negatively",
"influences positively",
etc.

X

Yes, SCM but need optimization

PM.RT.a5

Do you document the
impact of a
requirement on other
artifacts such as prestudies, product design,
implementation
artifacts, test cases,
etc.? When you produce
an artifact, do you
attach information
about affected
requirements?

X

Yes, SCM but need optimization

PM.RC

Requirements Communication and Negotiation

PM.RC.a1

Do you establish and
maintain contact with
the requirements'
issuers to obtain an
understanding on the
requirements they
proposed?

PM.RC.a2

How do you ensure
that the involving roles
have the same
understanding of the
requirements?

RE

Requirements Elicitation

RE.GA

General Actions

RE.GA.a1

Do you determine
which quality aspects
of the system to focus
on (such as
performance, usability,
reliability etc) and
explicitly elicit
requirements about
them?

X

Yes, we do but not good enough

RE.GA.a2

Do you describe quality
requirements in details
such as max, min,
average value?

X

Depending on requirement and impact of changes.

X

X
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Action
ID

Question

(C) (IC) (IA) Comment/Reason if inapplicable

RE.GA.a3

Do you use the
business objectives to
guide how you conduct
your elicitation efforts?

X

RE.GA.a4

Depending on each
situation, certain
elicitation techniques
are more appropriate
to use than others. Do
you consider different
techniques to suit each
case?

X

RE.GA.a5

When appropriate, do
you use additional
artifacts such as
prototyping or scenario
to aid in the elicitation
and analysis process?

X

RE.GA.a6

Do you create different
channels to capture all
forms of requirements
from various sources?

X

RE.GA.a7

Do you have a
systematic process to
reuse requirements
from other systems
developed in the same
application area?

X

RE.SI

Stakeholder and Requirements Source Identification

RE.SI.a1

Do you identify and
involve different
stakeholders in
elicitation? For
example, customers,
end users, testers,
developers, marketing
etc.

X

RE.SI.a2

Different types of
stakeholders have their
own demands and
needs. Do you
distinguish between
customers (who pay for
the system), end-user
(who use the system)
and in-house
stakeholders (who
support or create the
system)?

X

RE.SI.a3

Besides the above
stakeholders, do you
elicit requirements
from other sources (e.g.

X
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Action
ID

Question

(C) (IC) (IA) Comment/Reason if inapplicable

partners, distributors,
company standards,
regulations etc)?
RE.DC

Domain Consideration and Knowledge

RE.DC.a1

Do you systematically
elicit information about
restrictions or
possibilities that the
domain may impose on
your product?

RE.DC.a2

Do you consider the
technical
infrastructure when
developing the system?

X

RE.DC.a3

When eliciting
requirements, do you
consider how your
system will contribute
to the business process
in customer's
organization?

X

RE.DC.a4

Do you take into
account the co-existing
business processes
which the system
should support?

X

RE.DC.a5

Do you elicit the
information about what
is part of your system
and what is outside of
the scope? Do you use
this information to
enable yourself to focus
on what is within the
system boundaries?

X

RE.DC.a6

Are you aware of and
have ways to deal with
the political or
organizational
influence on the
requirements sources
when eliciting
requirements?

RA

Requirements Analysis

RA.GA

General Actions

RA.GA.a1

Do you systematically
assess the risks of
individual
requirements or set of
requirements?

X

X

X
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Action
ID

Question

(C) (IC) (IA) Comment/Reason if inapplicable

RA.GA.a2

Do you have a
systematic way of
prioritizing the
requirements so that
you know which to
focus on? Do you
priorities based on
several viewpoints (e.g.
cost, value, risk,
penalty)? Do you
priorities with the help
of your stakeholders?
Do you weigh the
importance of different
stakeholders?

X

RA.GA.a3

Do you systematically
estimate whether there
are any dependencies
or relations between
requirements?

RA.GA.a4

Do you have a process
for selecting, at an
early stage, which
requirements to focus
on and which to
discard immediately, so
that you spend your
resources on the right
requirements?

RA.GA.a5

X

Is necessary and need more focus

Do you estimate and
document how much
requirements may
impact or increase or
decrease the value of
other requirements?

X

Is necessary and need more focus

RA.GA.a6

Do you classify and
group requirements in
to different categories
based on their goals or
levels of abstraction?

X

Is necessary and need more focus

RA.QA

Quality attributes analysis

RA.QA.a1

Do you systematically
analyze whether you
have double
requirements or
whether there are
requirements missing?

X

Is necessary and need more focus

RA.QA.a2

Do you systematically
analyze whether your
requirements are
ambiguous?

X

Is necessary and need more focus

RA.QA.a3

Do you systematically
analyze whether your

X

Is necessary and need more focus

X
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Action
ID

Question

(C) (IC) (IA) Comment/Reason if inapplicable

requirements are
incorrect?
RA.QA.a4

Do you systematically
analyze whether your
requirements are
testable?

X

RA.PS

Problems and solutions analysis

RA.PS.a1

Do you create
prototypes? (e.g. to see
if particular
requirements work)

X

RA.PS.a2

Do you perform
systems modeling? E.g.
function models, data
models, decomposition
models..(with programs
such as Microsoft Visio)

X

RP

Release Planning

RP.GA

General Actions

RP.GA.a1

Is your release plan in
line with your product
roadmap? Are there
areas in your product
roadmap where you
have no or insufficient
requirements? Do you
also propose to change
this part of the
roadmap?

X

RP.GA.a2

Do you involve
different perspectives
in Release Planning?
Such as: product
management,
marketing,
development and
finance. But also
involving external
customers in the
process to achieve
external view of the
product?

X

RP.GA.a3

Do you evaluate Post
Requirement Selection?
So assessing the
quality of the
requirements selection
in the previous release.

RP.GA.a4

Do you plan multiple
releases at pre-defined
Interval? So not only

Is necessary and need more focus

X

X
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Action
ID

Question

(C) (IC) (IA) Comment/Reason if inapplicable

the upcoming release,
but also the one after
that, and maybe the
third in some cases.
RP.S

Requirements Selection

RP.S.a1

Do you pack
requirements into one
release? This means
that, sometimes, low
priority requirements
must be in the next
release because of their
relation with other
(high priority)
requirements, while
there are high priority
requirements that are
then ignored for the
upcoming release.

X

RP.S.a2

Do you prioritize based
on cost and value
viewpoints?

X

RP.S.a3

Do you prioritize at
Pre-project level based
on various
dimensions/techniques?
So, for example, scale
of 1-10 rankings,
Prioritization working
groups, pair-wise
comparisons,
weightings etc.

DS

Documentation and Requirements Specification

DS.GA

General Actions

DS.GA.a1

Do you follow a
standardized structure
of how the System
Requirements
Specification should be
written, or generated?

X

DS.GA.a2

Do you define
attributes for each
requirements such as
ID,title, descriptions,
author etc?

X

DS.GA.a3

Do you define and store
states that
requirements should
follow during their
lifetime? For example,
new, assigned, rejected,

X

X

We have a Concept of a Functional Design document.
But need some attention if it’s good enough.

88

Action
ID

Question

(C) (IC) (IA) Comment/Reason if inapplicable

implemented, tested,
delivered.
DS.GA.a4

Do you document the
reason why the
requirement is
specified and what
function the
requirement has?

X

DS.GA.a5

Do you record which
requirements were
rejected and why so as
to avoid re-analysis if
the same requirements
reappear later?

DS.DD

Documentation Deliverables

DS.DD.a1

Do you define what
user manuals and
other user
documentation that
shall be delivered
together with your
product?

X

Some manuals but not enough. Need more focus.
Necessary for CfMD (Certified for Microsoft Dynamics)
See,
http://microsites.lionbridge.com/veritestcertification/Sit
ePages/microsoft-dynamics.aspx

DS.DD.a2

Do you define system
documentation that
shall be delivered
together with your
product?

X

Some documentation but not enough. Need more focus.

DS.DD.a3

Do you define
management
documentation that
shall be delivered
together with your
product?

X

Some documentation but not enough. Need more focus.

RV

Requirements Validation

RV.GA

General Actions

RV.GA.a1

Do you validate
requirements with
relevant stakeholders
to ensure that they
reflect the correct
intent?

RV.GA.a2

Do you have and
systematically use a
checklist for ensuring
the quality of your
requirements?

X

Only for Development.

RV.GA.a3

Do you review the
requirements? So
involving peers
(someone other than

X

X

X
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Action
ID

Question

(C) (IC) (IA) Comment/Reason if inapplicable

the author) to examine
the requirements and
identify defects
RV.GA.a4

Do you organize
inspections to review
the requirements with
other stakeholders? So
formal meetings with
different perspectives
(customer, analyst,
developer, tester) to
carefully examine the
requirements, detect
errors and resolve
them together.

X

RV.GA.a5

Do you create artifacts
(e.g. user manuals or
test cases) to assist you
in ensuring the quality
of your requirements?

X

Important. Need more focus.

RV.GA.a6

Do you convert system
models into natural
language in order to
detect requirements
errors?

X

We are setting up use cases for testing our solution
(product)

RV.GA.a7

Do you validate
requirements by
having customers
define acceptance
criteria and acceptance
tests? The acceptance
criteria and acceptance
test determine if
requirements are right
and the product
satisfies them.

X

Table 11: Results Bram (lead developer/product owner)
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Action ID

Question

(C) (IC) (IA) Comment/Reason
if inapplicable

OS

Organizational Support

OS.GA

General Actions

OS.GA.a1

Do you have a product-wide glossary of
terms to ensure that the key concepts in the
domain are properly understood by all
parties?

X

OS.GA.a2

The owner of requirements process is
responsible for defining and maintaining the
RE process. Do you delegate this task to
someone in your organization?

X

Dennis and Bram

OS.RR

Roles and Responsibilities

OS.RR.a1

What roles are involved in the overall
requirements engineering process?

X

Marketing, R&D, RA
(Responsible Affaire)

OS.RR.a2

Are their roles assigned for requirements
development and management processes?

X

Since 2 months

OS.RR.a3

When performing release planning, who
should be involved, and what should be their
roles?

X

Marketing for the
communication letter
R&D for the release
Notes. What’s new?

OS.RR.a4

Change is inevitable. What are the involving
roles when requirements changes occur?

X

OS.RR.a5

The product management organization is
deeply involved in defining the requirements
for the product. What roles exist, and what
are their different responsibilities?

X

OS.S

Strategies

OS.S.a1

Do you have the product strategies defined?
Which market segments and key customers
does this product target?

X

OS.S.a2

Do you have product roadmaps defined and
documented centrally?

X

OS.S.a3

What means of communication is used to
disseminate or retrieve the strategy
knowledge within your organization? e.g.
formal meeting? Informal talking?

X

PM

Requirements Process Management

PM.GA

General Actions

PM.GA.a1

Do you define and document the process of
how you perform requirements development
and management?

X

Have not seen that
yet

PM.GA.a2

Do you have tool support for your
requirements engineering activities, e.g. a
requirements database tool (could be excel
sheets saving in a central place), support for
requirements prioritization, etc.?

X

Microsoft team
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Because of capacity
challenges. We had a
Kick-off meeting for
I-Fresh.

Do you involve various perspectives in
Requirements Development and
Management Process? Such as relevant
engineers, customers, or experts within
particular fields.
Configuration management

X

PM.CM.a1

Do you have a defined process for dealing
with new (and old) versions of requirements?

X

PM.CM.a2

Do you baseline your requirements at some
points? Do you baseline them together with
e.g. design artifacts and test cases?

X

PM.CM.a3

Do you have a defined process for how to
manage change requests? Do you have a
defined process for keeping the requirements
up to date with the current development
status? Do you have a defined process for
communicating changes to the rest of the
organization?

X

PM.CM.a4

Do you have a mechanism to keep track on
the change request? E.g. when change
request is triggered, analyzed, or approved.

X

PM.RT

Requirements traceability Policy

PM.RT.a1

Do you have any mean to uniquely identify
each requirement? E.g. ID number so that
you can refer to them in other artifacts?

X

PM.RT.a2

Do you document the source of a
requirement so that you may go back and get
further information? The source can e.g. be
documents, process descriptions, competitor
products, as well as people.

X

PM.RT.a3

Do you define the policies for tracing
requirements when necessary? i.e.
requirements need to be traced backward
and forward to detect source of problem and
consequent changes to apply.

X

PM.RT.a4

Do you document relations between
requirements? Relations can be e.g. "must be
developed together", "implement before",
"cannot be implemented together",
"influences negatively", "influences
positively", etc.

X

PM.RT.a5

Do you document the impact of a
requirement on other artifacts such as prestudies, product design, implementation
artifacts, test cases, etc.? When you produce
an artifact, do you attach information about
affected requirements?

X

PM.RC

Requirements Communication and Negotiation

PM.GA.a3

PM.CM
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We are setting it up,
so these would help.

I do not know?
Maybe Bram knows..

PM.RC.a1

Do you establish and maintain contact with
the requirements' issuers to obtain an
understanding on the requirements they
proposed?

X

PM.RC.a2

How do you ensure that the involving roles
have the same understanding of the
requirements?

X

RE

Requirements Elicitation

RE.GA

General Actions

RE.GA.a1

Do you determine which quality aspects of
the system to focus on (such as performance,
usability, reliability etc) and explicitly elicit
requirements about them?

X

RE.GA.a2

Do you describe quality requirements in
details such as max, min, average value?

X

RE.GA.a3

Do you use the business objectives to guide
how you conduct your elicitation efforts?

X

RE.GA.a4

Depending on each situation, certain
elicitation techniques are more appropriate
to use than others. Do you consider different
techniques to suit each case?

X

RE.GA.a5

When appropriate, do you use additional
artifacts such as prototyping or scenario to
aid in the elicitation and analysis process?

X

RE.GA.a6

Do you create different channels to capture
all forms of requirements from various
sources?

X

RE.GA.a7

Do you have a systematic process to reuse
requirements from other systems developed
in the same application area?

X

RE.SI

Stakeholder and Requirements Source Identification

RE.SI.a1

Do you identify and involve different
stakeholders in elicitation? For example,
customers, end users, testers, developers,
marketing etc.

X

RE.SI.a2

Different types of stakeholders have their
own demands and needs. Do you distinguish
between customers (who pay for the system),
end-user (who use the system) and in-house
stakeholders (who support or create the
system)?

X

RE.SI.a3

Besides the above stakeholders, do you elicit
requirements from other sources (e.g.
partners, distributors, company standards,
regulations etc)?

IC

RE.DC

Domain Consideration and Knowledge
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Hot Issue!!

Involving installed
base would be good.
Is also requested last
round table for IFresh users.
We prefer to add new
functionality paid by
the customer. The
benefits for the
customer is that
Axians will take care
of Maintenance
From Frugi Com,
Harry Schmeitz…
And from prospects..

RE.DC.a1

Do you systematically elicit information
about restrictions or possibilities that the
domain may impose on your product?

X

RE.DC.a2

Do you consider the technical infrastructure
when developing the system?

X

I do not know

RE.DC.a3

When eliciting requirements, do you consider
how your system will contribute to the
business process in customer's organization?

X

Intersting question.
Does the developer
knows which pain
will be taken away
from the customer,
and how he deals
with it in the current
situation.

RE.DC.a4

Do you take into account the co-existing
business processes which the system should
support?

X

RE.DC.a5

Do you elicit the information about what is
part of your system and what is outside of
the scope? Do you use this information to
enable yourself to focus on what is within
the system boundaries?

X

RE.DC.a6

Are you aware of and have ways to deal with
the political or organizational influence on
the requirements sources when eliciting
requirements?

X

RA

Requirements Analysis

RA.GA

General Actions

RA.GA.a1

Do you systematically assess the risks of
individual requirements or set of
requirements?

X

RA.GA.a2

Do you have a systematic way of prioritizing
the requirements so that you know which to
focus on? Do you priorities based on several
viewpoints (e.g. cost, value, risk, penalty)?
Do you priorities with the help of your
stakeholders? Do you weigh the importance
of different stakeholders?

X

RA.GA.a3

Do you systematically estimate whether
there are any dependencies or relations
between requirements?

X

RA.GA.a4

Do you have a process for selecting, at an
early stage, which requirements to focus on
and which to discard immediately, so that
you spend your resources on the right
requirements?

X

RA.GA.a5

Do you estimate and document how much
requirements may impact or increase or
decrease the value of other requirements?

X

RA.GA.a6

Do you classify and group requirements in to
different categories based on their goals or
levels of abstraction?

X

94

RA.QA

Quality attributes analysis

RA.QA.a1

Do you systematically analyze whether you
have double requirements or whether there
are requirements missing?

X

RA.QA.a2

Do you systematically analyze whether your
requirements are ambiguous?

X

RA.QA.a3

Do you systematically analyze whether your
requirements are incorrect?

X

RA.QA.a4

Do you systematically analyze whether your
requirements are testable?

X

RA.PS

Problems and solutions analysis

RA.PS.a1

Do you create prototypes? (e.g. to see if
particular requirements work)

X

Bram

RA.PS.a2

Do you perform systems modeling? E.g.
function models, data models, decomposition
models..(with programs such as Microsoft
Visio)

X

Bram

RP

Release Planning

RP.GA

General Actions

RP.GA.a1

Is your release plan in line with your product
roadmap? Are there areas in your product
roadmap where you have no or insufficient
requirements? Do you also propose to change
this part of the roadmap?

X

RP.GA.a2

Do you involve different perspectives in
Release Planning? Such as: product
management, marketing, development and
finance. But also involving external
customers in the process to achieve external
view of the product?

X

RP.GA.a3

Do you evaluate Post Requirement
Selection? So assessing the quality of the
requirements selection in the previous
release.

X

RP.GA.a4

Do you plan multiple releases at pre-defined
Interval? So not only the upcoming release,
but also the one after that, and maybe the
third in some cases.

X

RP.S

Requirements Selection

RP.S.a1

Do you pack requirements into one release?
This means that, sometimes, low priority
requirements must be in the next release
because of their relation with other (high
priority) requirements, while there are high
priority requirements that are then ignored
for the upcoming release.
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X

Test scenarios??

We are in an initial
phase

RP.S.a2

Do you prioritize based on cost and value
viewpoints?

X

RP.S.a3

Do you prioritize at Pre-project level based
on various dimensions/techniques? So, for
example, scale of 1-10 rankings,
Prioritization working groups, pair-wise
comparisons, weightings etc.

X

DS

Documentation and Requirements Specification

DS.GA

General Actions

DS.GA.a1

Do you follow a standardized structure of
how the System Requirements Specification
should be written, or generated?

X

DS.GA.a2

Do you define attributes for each
requirements such as ID,title, descriptions,
author etc?

X

DS.GA.a3

Do you define and store states that
requirements should follow during their
lifetime? For example, new, assigned,
rejected, implemented, tested, delivered.

X

DS.GA.a4

Do you document the reason why the
requirement is specified and what function
the requirement has?

X

DS.GA.a5

Do you record which requirements were
rejected and why so as to avoid re-analysis if
the same requirements reappear later?

X

DS.DD

Documentation Deliverables

DS.DD.a1

Do you define what user manuals and other
user documentation that shall be delivered
together with your product?

X

DS.DD.a2

Do you define system documentation that
shall be delivered together with your
product?

X

DS.DD.a3

Do you define management documentation
that shall be delivered together with your
product?

X

RV

Requirements Validation

RV.GA

General Actions

RV.GA.a1

Do you validate requirements with relevant
stakeholders to ensure that they reflect the
correct intent?

X

RV.GA.a2

Do you have and systematically use a
checklist for ensuring the quality of your
requirements?

X

Do not know.

RV.GA.a3

Do you review the requirements? So
involving peers (someone other than the

X

Do not know.
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We will do

Following Microsoft
standards

We just start with
documentation what
is done by Maya

author) to examine the requirements and
identify defects
RV.GA.a4

Do you organize inspections to review the
requirements with other stakeholders? So
formal meetings with different perspectives
(customer, analyst, developer, tester) to
carefully examine the requirements, detect
errors and resolve them together.

X

Do not know.

RV.GA.a5

Do you create artifacts (e.g. user manuals or
test cases) to assist you in ensuring the
quality of your requirements?

X

Sometimes done by
the consultants or
key users

RV.GA.a6

Do you convert system models into natural
language in order to detect requirements
errors?

X

RV.GA.a7

Do you validate requirements by having
customers define acceptance criteria and
acceptance tests? The acceptance criteria
and acceptance test determine if
requirements are right and the product
satisfies them.

X

Table 12: Results Glenn (Client manager/R&D team)
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Action ID

Question

(C) (IC) (IA) Comment/Reason
if inapplicable

OS

Organizational Support

OS.GA

General Actions

OS.GA.a1

Do you have a product-wide glossary of
terms to ensure that the key concepts in the
domain are properly understood by all
parties?

x

OS.GA.a2

The owner of requirements process is
responsible for defining and maintaining the
RE process. Do you delegate this task to
someone in your organization?

x

OS.RR

Roles and Responsibilities

OS.RR.a1

What roles are involved in the overall
requirements engineering process?

OS.RR.a2

Are their roles assigned for requirements
development and management processes?

OS.RR.a3

When performing release planning, who
should be involved, and what should be their
roles?

OS.RR.a4

Change is inevitable. What are the involving
roles when requirements changes occur?

x

OS.RR.a5

The product management organization is
deeply involved in defining the requirements
for the product. What roles exist, and what
are their different responsibilities?

X

OS.S

Strategies

OS.S.a1

Do you have the product strategies defined?
Which market segments and key customers
does this product target?

OS.S.a2

Do you have product roadmaps defined and
documented centrally?

X

OS.S.a3

What means of communication is used to
disseminate or retrieve the strategy
knowledge within your organization? e.g.
formal meeting? Informal talking?

X
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x
X

Our product is/and
should be based on a
specific branch and
with such a small
team, I don’t think
this is to much

x

X

Changes we made to
the add-on need to be
communicated
throughout the team.
Currently this is a
problem
as
sometimes
functionalities
are
made which can be
used
by
other
customers, but we as
consultants are not
familiar with the new
functionalities

PM

Requirements Process Management

PM.GA

General Actions

PM.GA.a1

Do you define and document the process of
how you perform requirements development
and management?

X

PM.GA.a2

Do you have tool support for your
requirements engineering activities, e.g. a
requirements database tool (could be excel
sheets saving in a central place), support for
requirements prioritization, etc.?

X

PM.GA.a3

Do you involve various perspectives in
Requirements Development and
Management Process? Such as relevant
engineers, customers, or experts within
particular fields.
Configuration management

X

PM.CM

X

PM.CM.a1

Do you have a defined process for dealing
with new (and old) versions of requirements?

PM.CM.a2

Do you baseline your requirements at some
points? Do you baseline them together with
e.g. design artifacts and test cases?

PM.CM.a3

Do you have a defined process for how to
manage change requests? Do you have a
defined process for keeping the requirements
up to date with the current development
status? Do you have a defined process for
communicating changes to the rest of the
organization?

X

PM.CM.a4

Do you have a mechanism to keep track on
the change request? E.g. when change
request is triggered, analyzed, or approved.

X

PM.RT

Requirements traceability Policy

PM.RT.a1

Do you have any mean to uniquely identify
each requirement? E.g. ID number so that
you can refer to them in other artifacts?

X

PM.RT.a2

Do you document the source of a
requirement so that you may go back and get
further information? The source can e.g. be
documents, process descriptions, competitor
products, as well as people.

X

PM.RT.a3

Do you define the policies for tracing
requirements when necessary? i.e.
requirements need to be traced backward
and forward to detect source of problem and
consequent changes to apply.

X

PM.RT.a4

Do you document relations between
requirements? Relations can be e.g. "must be
developed together", "implement before",
"cannot be implemented together",

x
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X

It could be better,
especially the
communication
within the
organization and to
customers

"influences negatively", "influences
positively", etc.
PM.RT.a5

Do you document the impact of a
requirement on other artifacts such as prestudies, product design, implementation
artifacts, test cases, etc.? When you produce
an artifact, do you attach information about
affected requirements?

PM.RC

Requirements Communication and Negotiation

PM.RC.a1

Do you establish and maintain contact with
the requirements' issuers to obtain an
understanding on the requirements they
proposed?

PM.RC.a2

How do you ensure that the involving roles
have the same understanding of the
requirements?

RE

Requirements Elicitation

RE.GA

General Actions

RE.GA.a1

Do you determine which quality aspects of
the system to focus on (such as performance,
usability, reliability etc) and explicitly elicit
requirements about them?

RE.GA.a2

Do you describe quality requirements in
details such as max, min, average value?

RE.GA.a3

Do you use the business objectives to guide
how you conduct your elicitation efforts?

RE.GA.a4

Depending on each situation, certain
elicitation techniques are more appropriate
to use than others. Do you consider different
techniques to suit each case?

RE.GA.a5

When appropriate, do you use additional
artifacts such as prototyping or scenario to
aid in the elicitation and analysis process?

RE.GA.a6

Do you create different channels to capture
all forms of requirements from various
sources?

RE.GA.a7

Do you have a systematic process to reuse
requirements from other systems developed
in the same application area?

RE.SI

Stakeholder and Requirements Source Identification

RE.SI.a1

Do you identify and involve different
stakeholders in elicitation? For example,
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X

X

X

X

X
X
X

Our way of
developing the
product is by
customer cases
instead of develop the
product and see if we
can get any
customers. So things
as a market survey or
brain storming

X

We don’t have other
systems for the
Vegetable Branche

X

X

X

customers, end users, testers, developers,
marketing etc.
RE.SI.a2

Different types of stakeholders have their
own demands and needs. Do you distinguish
between customers (who pay for the system),
end-user (who use the system) and in-house
stakeholders (who support or create the
system)?

x

RE.SI.a3

Besides the above stakeholders, do you elicit
requirements from other sources (e.g.
partners, distributors, company standards,
regulations etc)?

X

RE.DC

Domain Consideration and Knowledge

RE.DC.a1

Do you systematically elicit information
about restrictions or possibilities that the
domain may impose on your product?

X

RE.DC.a2

Do you consider the technical infrastructure
when developing the system?

X

RE.DC.a3

When eliciting requirements, do you consider
how your system will contribute to the
business process in customer's organization?

X

RE.DC.a4

Do you take into account the co-existing
business processes which the system should
support?

X

RE.DC.a5

Do you elicit the information about what is
part of your system and what is outside of
the scope? Do you use this information to
enable yourself to focus on what is within
the system boundaries?

X

RE.DC.a6

Are you aware of and have ways to deal with
the political or organizational influence on
the requirements sources when eliciting
requirements?

X

RA

Requirements Analysis

RA.GA

General Actions

RA.GA.a1

Do you systematically assess the risks of
individual requirements or set of
requirements?

X

RA.GA.a2

Do you have a systematic way of prioritizing
the requirements so that you know which to
focus on? Do you priorities based on several
viewpoints (e.g. cost, value, risk, penalty)?
Do you priorities with the help of your
stakeholders? Do you weigh the importance
of different stakeholders?

X

RA.GA.a3

Do you systematically estimate whether
there are any dependencies or relations
between requirements?
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X

RA.GA.a4

Do you have a process for selecting, at an
early stage, which requirements to focus on
and which to discard immediately, so that
you spend your resources on the right
requirements?

X

RA.GA.a5

Do you estimate and document how much
requirements may impact or increase or
decrease the value of other requirements?

x

RA.GA.a6

Do you classify and group requirements in to
different categories based on their goals or
levels of abstraction?

X

RA.QA

Quality attributes analysis

RA.QA.a1

Do you systematically analyze whether you
have double requirements or whether there
are requirements missing?

X

RA.QA.a2

Do you systematically analyze whether your
requirements are ambiguous?

X

RA.QA.a3

Do you systematically analyze whether your
requirements are incorrect?

X

RA.QA.a4

Do you systematically analyze whether your
requirements are testable?

RA.PS

Problems and solutions analysis

RA.PS.a1

Do you create prototypes? (e.g. to see if
particular requirements work)

RA.PS.a2

Do you perform systems modeling? E.g.
function models, data models, decomposition
models..(with programs such as Microsoft
Visio)

RP

Release Planning

RP.GA

General Actions

RP.GA.a1

Is your release plan in line with your product
roadmap? Are there areas in your product
roadmap where you have no or insufficient
requirements? Do you also propose to change
this part of the roadmap?

x

RP.GA.a2

Do you involve different perspectives in
Release Planning? Such as: product
management, marketing, development and
finance. But also involving external
customers in the process to achieve external
view of the product?

x

RP.GA.a3

Do you evaluate Post Requirement
Selection? So assessing the quality of the
requirements selection in the previous
release.

X
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X

X
X

You can do this for
complete new
functionalities
outside standard
NAV, but when
standard NAV is
involved you get an
endless web of tables.

X

RP.GA.a4

Do you plan multiple releases at pre-defined
Interval? So not only the upcoming release,
but also the one after that, and maybe the
third in some cases.

RP.S

Requirements Selection

RP.S.a1

Do you pack requirements into one release?
This means that, sometimes, low priority
requirements must be in the next release
because of their relation with other (high
priority) requirements, while there are high
priority requirements that are then ignored
for the upcoming release.

X

RP.S.a2

Do you prioritize based on cost and value
viewpoints?

X

RP.S.a3

Do you prioritize at Pre-project level based
on various dimensions/techniques? So, for
example, scale of 1-10 rankings,
Prioritization working groups, pair-wise
comparisons, weightings etc.

DS

Documentation and Requirements Specification

DS.GA

General Actions

DS.GA.a1

Do you follow a standardized structure of
how the System Requirements Specification
should be written, or generated?

X

DS.GA.a2

Do you define attributes for each
requirements such as ID,title, descriptions,
author etc?

X

DS.GA.a3

Do you define and store states that
requirements should follow during their
lifetime? For example, new, assigned,
rejected, implemented, tested, delivered.

X

DS.GA.a4

Do you document the reason why the
requirement is specified and what function
the requirement has?

X

DS.GA.a5

Do you record which requirements were
rejected and why so as to avoid re-analysis if
the same requirements reappear later?

X

DS.DD

Documentation Deliverables

DS.DD.a1

Do you define what user manuals and other
user documentation that shall be delivered
together with your product?

X

DS.DD.a2

Do you define system documentation that
shall be delivered together with your
product?

X

DS.DD.a3

Do you define management documentation
that shall be delivered together with your
product?

X
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X

Prioritization comes
from our customers,
our add-on is actually
customer driven

RV

Requirements Validation

RV.GA

General Actions

RV.GA.a1

Do you validate requirements with relevant
stakeholders to ensure that they reflect the
correct intent?

RV.GA.a2

Do you have and systematically use a
checklist for ensuring the quality of your
requirements?

RV.GA.a3

Do you review the requirements? So
involving peers (someone other than the
author) to examine the requirements and
identify defects

RV.GA.a4

Do you organize inspections to review the
requirements with other stakeholders? So
formal meetings with different perspectives
(customer, analyst, developer, tester) to
carefully examine the requirements, detect
errors and resolve them together.

RV.GA.a5

Do you create artifacts (e.g. user manuals or
test cases) to assist you in ensuring the
quality of your requirements?

RV.GA.a6

Do you convert system models into natural
language in order to detect requirements
errors?

RV.GA.a7

Do you validate requirements by having
customers define acceptance criteria and
acceptance tests? The acceptance criteria
and acceptance test determine if
requirements are right and the product
satisfies them.

x

X

X

x

X

X

X

Table 13: Results Derek (Consultant)
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These are organized
in one on one
sessions

Action ID

Question

(C) (IC) (IA) Comment/Reason
if inapplicable

OS

Organizational Support

OS.GA

General Actions

OS.GA.a1

Do you have a product-wide glossary of
terms to ensure that the key concepts in the
domain are properly understood by all
parties?

OS.GA.a2

The owner of requirements process is
responsible for defining and maintaining the
RE process. Do you delegate this task to
someone in your organization?

OS.RR

Roles and Responsibilities

OS.RR.a1

What roles are involved in the overall
requirements engineering process?

OS.RR.a2

Are their roles assigned for requirements
development and management processes?

OS.RR.a3

When performing release planning, who
should be involved, and what should be their
roles?

Consultancy and
engineering

OS.RR.a4

Change is inevitable. What are the involving
roles when requirements changes occur?

Consultancy and
engineering

OS.RR.a5

The product management organization is
deeply involved in defining the requirements
for the product. What roles exist, and what
are their different responsibilities?

Product owner

OS.S

Strategies

OS.S.a1

Do you have the product strategies defined?
Which market segments and key customers
does this product target?

OS.S.a2

Do you have product roadmaps defined and
documented centrally?

OS.S.a3

What means of communication is used to
disseminate or retrieve the strategy
knowledge within your organization? e.g.
formal meeting? Informal talking?

PM

Requirements Process Management

PM.GA

General Actions

PM.GA.a1

Do you define and document the process of
how you perform requirements development
and management?

PM.GA.a2

Do you have tool support for your
requirements engineering activities, e.g. a
requirements database tool (could be excel
sheets saving in a central place), support for
requirements prioritization, etc.?
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X

X

Consultancy and
engineering
X

X

X
Formal r&d meetings

X

X

PM.GA.a3

Do you involve various perspectives in
Requirements Development and
Management Process? Such as relevant
engineers, customers, or experts within
particular fields.
Configuration management

X

PM.CM.a1

Do you have a defined process for dealing
with new (and old) versions of requirements?

X

PM.CM.a2

Do you baseline your requirements at some
points? Do you baseline them together with
e.g. design artifacts and test cases?

X

PM.CM.a3

Do you have a defined process for how to
manage change requests? Do you have a
defined process for keeping the requirements
up to date with the current development
status? Do you have a defined process for
communicating changes to the rest of the
organization?

X

PM.CM.a4

Do you have a mechanism to keep track on
the change request? E.g. when change
request is triggered, analyzed, or approved.

X

PM.RT

Requirements traceability Policy

PM.RT.a1

Do you have any mean to uniquely identify
each requirement? E.g. ID number so that
you can refer to them in other artifacts?

X

PM.RT.a2

Do you document the source of a
requirement so that you may go back and get
further information? The source can e.g. be
documents, process descriptions, competitor
products, as well as people.

X

PM.RT.a3

Do you define the policies for tracing
requirements when necessary? i.e.
requirements need to be traced backward
and forward to detect source of problem and
consequent changes to apply.

PM.RT.a4

Do you document relations between
requirements? Relations can be e.g. "must be
developed together", "implement before",
"cannot be implemented together",
"influences negatively", "influences
positively", etc.

X

PM.RT.a5

Do you document the impact of a
requirement on other artifacts such as prestudies, product design, implementation
artifacts, test cases, etc.? When you produce
an artifact, do you attach information about
affected requirements?

X

PM.RC

Requirements Communication and Negotiation

PM.CM
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X

X

PM.RC.a1

Do you establish and maintain contact with
the requirements' issuers to obtain an
understanding on the requirements they
proposed?

PM.RC.a2

How do you ensure that the involving roles
have the same understanding of the
requirements?

RE

Requirements Elicitation

RE.GA

General Actions

RE.GA.a1

Do you determine which quality aspects of
the system to focus on (such as performance,
usability, reliability etc) and explicitly elicit
requirements about them?

RE.GA.a2

Do you describe quality requirements in
details such as max, min, average value?

X

RE.GA.a3

Do you use the business objectives to guide
how you conduct your elicitation efforts?

X

RE.GA.a4

Depending on each situation, certain
elicitation techniques are more appropriate
to use than others. Do you consider different
techniques to suit each case?

X

RE.GA.a5

When appropriate, do you use additional
artifacts such as prototyping or scenario to
aid in the elicitation and analysis process?

X

RE.GA.a6

Do you create different channels to capture
all forms of requirements from various
sources?

X

RE.GA.a7

Do you have a systematic process to reuse
requirements from other systems developed
in the same application area?

RE.SI

Stakeholder and Requirements Source Identification

RE.SI.a1

Do you identify and involve different
stakeholders in elicitation? For example,
customers, end users, testers, developers,
marketing etc.

X

RE.SI.a2

Different types of stakeholders have their
own demands and needs. Do you distinguish
between customers (who pay for the system),
end-user (who use the system) and in-house
stakeholders (who support or create the
system)?

X

RE.SI.a3

Besides the above stakeholders, do you elicit
requirements from other sources (e.g.
partners, distributors, company standards,
regulations etc)?

RE.DC

Domain Consideration and Knowledge
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Functional and
technical design

X

X

X

RE.DC.a1

Do you systematically elicit information
about restrictions or possibilities that the
domain may impose on your product?

X

RE.DC.a2

Do you consider the technical infrastructure
when developing the system?

X

RE.DC.a3

When eliciting requirements, do you consider
how your system will contribute to the
business process in customer's organization?

X

RE.DC.a4

Do you take into account the co-existing
business processes which the system should
support?

X

RE.DC.a5

Do you elicit the information about what is
part of your system and what is outside of
the scope? Do you use this information to
enable yourself to focus on what is within
the system boundaries?

X

RE.DC.a6

Are you aware of and have ways to deal with
the political or organizational influence on
the requirements sources when eliciting
requirements?

X

RA

Requirements Analysis

RA.GA

General Actions

RA.GA.a1

Do you systematically assess the risks of
individual requirements or set of
requirements?

X

RA.GA.a2

Do you have a systematic way of prioritizing
the requirements so that you know which to
focus on? Do you priorities based on several
viewpoints (e.g. cost, value, risk, penalty)?
Do you priorities with the help of your
stakeholders? Do you weigh the importance
of different stakeholders?

X

RA.GA.a3

Do you systematically estimate whether
there are any dependencies or relations
between requirements?

X

RA.GA.a4

Do you have a process for selecting, at an
early stage, which requirements to focus on
and which to discard immediately, so that
you spend your resources on the right
requirements?

RA.GA.a5

Do you estimate and document how much
requirements may impact or increase or
decrease the value of other requirements?

X

RA.GA.a6

Do you classify and group requirements in to
different categories based on their goals or
levels of abstraction?

X

RA.QA

Quality attributes analysis
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X

RA.QA.a1

Do you systematically analyze whether you
have double requirements or whether there
are requirements missing?

X

RA.QA.a2

Do you systematically analyze whether your
requirements are ambiguous?

X

RA.QA.a3

Do you systematically analyze whether your
requirements are incorrect?

X

RA.QA.a4

Do you systematically analyze whether your
requirements are testable?

X

RA.PS

Problems and solutions analysis

RA.PS.a1

Do you create prototypes? (e.g. to see if
particular requirements work)

X

RA.PS.a2

Do you perform systems modeling? E.g.
function models, data models, decomposition
models..(with programs such as Microsoft
Visio)

X

RP

Release Planning

RP.GA

General Actions

RP.GA.a1

Is your release plan in line with your product
roadmap? Are there areas in your product
roadmap where you have no or insufficient
requirements? Do you also propose to change
this part of the roadmap?

RP.GA.a2

Do you involve different perspectives in
Release Planning? Such as: product
management, marketing, development and
finance. But also involving external
customers in the process to achieve external
view of the product?

X

RP.GA.a3

Do you evaluate Post Requirement
Selection? So assessing the quality of the
requirements selection in the previous
release.

X

RP.GA.a4

Do you plan multiple releases at pre-defined
Interval? So not only the upcoming release,
but also the one after that, and maybe the
third in some cases.

X

RP.S

Requirements Selection

RP.S.a1

Do you pack requirements into one release?
This means that, sometimes, low priority
requirements must be in the next release
because of their relation with other (high
priority) requirements, while there are high
priority requirements that are then ignored
for the upcoming release.

RP.S.a2

Do you prioritize based on cost and value
viewpoints?
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X

X

X

RP.S.a3

Do you prioritize at Pre-project level based
on various dimensions/techniques? So, for
example, scale of 1-10 rankings,
Prioritization working groups, pair-wise
comparisons, weightings etc.

DS

Documentation and Requirements Specification

DS.GA

General Actions

DS.GA.a1

Do you follow a standardized structure of
how the System Requirements Specification
should be written, or generated?

X

DS.GA.a2

Do you define attributes for each
requirements such as ID,title, descriptions,
author etc?

X

DS.GA.a3

Do you define and store states that
requirements should follow during their
lifetime? For example, new, assigned,
rejected, implemented, tested, delivered.

X

DS.GA.a4

Do you document the reason why the
requirement is specified and what function
the requirement has?

X

DS.GA.a5

Do you record which requirements were
rejected and why so as to avoid re-analysis if
the same requirements reappear later?

DS.DD

Documentation Deliverables

DS.DD.a1

Do you define what user manuals and other
user documentation that shall be delivered
together with your product?

X

DS.DD.a2

Do you define system documentation that
shall be delivered together with your
product?

X

DS.DD.a3

Do you define management documentation
that shall be delivered together with your
product?

X

RV

Requirements Validation

RV.GA

General Actions

RV.GA.a1

Do you validate requirements with relevant
stakeholders to ensure that they reflect the
correct intent?

RV.GA.a2

Do you have and systematically use a
checklist for ensuring the quality of your
requirements?

RV.GA.a3

Do you review the requirements? So
involving peers (someone other than the
author) to examine the requirements and
identify defects
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X

Yes, but in the end
everyone fills in
differently

X

X

X

X

RV.GA.a4

Do you organize inspections to review the
requirements with other stakeholders? So
formal meetings with different perspectives
(customer, analyst, developer, tester) to
carefully examine the requirements, detect
errors and resolve them together.

X

RV.GA.a5

Do you create artifacts (e.g. user manuals or
test cases) to assist you in ensuring the
quality of your requirements?

X

RV.GA.a6

Do you convert system models into natural
language in order to detect requirements
errors?

RV.GA.a7

Do you validate requirements by having
customers define acceptance criteria and
acceptance tests? The acceptance criteria
and acceptance test determine if
requirements are right and the product
satisfies them.

X

X

Table 14: Results Lex (Consultant)
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E. Frequency of incomplete actions
Action ID

Frequency

OS.GA.a1

IIIIII

OS.GA.a2

II

OS.RR.a1

I

OS.RR.a2

I

OS.RR.a3

I

OS.RR.a4

II

OS.RR.a5

III

OS.S.a1

III

OS.S.a2

IIIIII

OS.S.a3

II

PM.GA.a1

IIIII

PM.GA.a2

III

PM.GA.a3

IIII

PM.CM.a1

IIIII

PM.CM.a2

I

PM.CM.a3

IIIII

PM.CM.a4

II

PM.RT.a1

I

PM.RT.a2

I

PM.RT.a3

IIIII

PM.RT.a4

III

PM.RT.a5

IIIII

PM.RC.a1

II

PM.RC.a2

III

RE.GA.a1

IIII

RE.GA.a2

IIII
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RE.GA.a3

IIII

RE.GA.a4

III

RE.GA.a5

II

RE.GA.a6

II

RE.GA.a7

III

RE.SI.a1

II

RE.SI.a2

I

RE.SI.a3

I

RE.DC.a1

III

RE.DC.a2

I

RE.DC.a3

I

RE.DC.a4

I

RE.DC.a5

II

RE.DC.a6

III

RA.GA.a1

IIII

RA.GA.a2

II

RA.GA.a3

IIII

RA.GA.a4

III

RA.GA.a5

IIIII

RA.GA.a6

IIIII

RA.QA.a1

IIIIII

RA.QA.a2

IIIIII

RA.QA.a3

IIIIII

RA.QA.a4

IIIII

RA.PS.a1

II

RA.PS.a2

I

RP.GA.a1

III

RP.GA.a2

IIII

RP.GA.a3

IIIIII
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RP.GA.a4

III

RP.S.a1

II

RP.S.a2

III

RP.S.a3

IIIII

DS.GA.a1

IIII

DS.GA.a2

III

DS.GA.a3

III

DS.GA.a4

IIII

DS.GA.a5

III

DS.DD.a1

IIIII

DS.DD.a2

IIIIII

DS.DD.a3

IIIIII

RV.GA.a1

II

RV.GA.a2

IIIIII

RV.GA.a3

II

RV.GA.a4

IIII

RV.GA.a5

IIII

RV.GA.a6

IIII

RV.GA.a7

II
Table 15: Frequency of incomplete actions

114

F. Interviews
Interview: Silvester
Applicability:
Inapplicable action: PM.CM.a2 Baseline requirements, PM.RT.a3 Define traceability
policies, RV.GA.a6 Use system model paraphrasing for QA
‘’I do not think these actions are necessary to conduct a proper RE process.’’
Inapplicable action: RE.GA.a1 Elicit quality requirements, RE.GA.a2 qualify and
quantify quality requirements, RE.GA.a3 Let business concern guide focus of
elicitation
‘’This does not apply at I-Fresh, since this is based on the standard system of Microsoft
Dynamics NAV. The standard of I-Fresh is developed in NAV. This would be the case
if you develop a system from scratch.’’
Inapplicable action: RE.GA.a7 Reuse requirements
This is not possible, because we only use Dynamics NAV for the AGF industry.’’
What do you think of the applicability of the model and the checklist?
‘’I think the model is very complete, after filling in the questionnaire, I did not feel like
I was missing something. Actually, I think the model could be more compact, because
there is some overlap in the actions/questions.’’
‘’Maybe an action could be included which says to develop a user group. This means
Axians and their key customers, who sit together once in a while to discuss the AGF
market and thereby develop creative ideas and/or new functionalities.’’
‘’What I miss in the model is that you cannot indicate how important an action is in
your opinion. I think it is important for the complete and incomplete actions that can
give some sort of priority to it, so you can create a simple and clear follow-up plan. Now,
after filling in the questionnaire, you still do not know exactly know how good the
process is, actually. Moreover, I think it is not wise to simply implement the actions of
maturity level first, while there are maturity level two or three actions that are far more
important to implement.’’
‘’Actually the model works as a mirror, it shows you where you are with the process, but
it does not necessarily give solid solutions, and where it is important to improve first.
But to be fair, I do not know in what extent that is possible. Of course, it is explained
for some actions what to do, but in some actions, they simply kind of say what is missing
but not how to improve it in detail.’’
Usability: efficiency
‘’It took me approximately 45 minutes to fill in the questionnaire. I think it was certainly
not a waste of time, but I feel, as I already said, it could have been a bit more accessible
and compact, also because of the overlap.’’
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‘’When I look to the efficiency of the model for the investigator, you in this case, there
are certainly some improvements. Now, you had to gather a lot of information yourself
and develop a questionnaire yourself. I mean, with an introduction and so forth. More
importantly, to analyze the results you probably had lots of work to go through all
questionnaires and analyze and especially summarize everything. This problem can be
solved by a standard program or HTML that can be send to every participant. This
program should be able to summarize all the results in one go. This will save the
investigator a lot of time, certainly when lot questionnaires are filled in. So, the
efficiency of the investigator can be improved further!’’
Usability: understandability:
‘’Concerning the questions, some are open, which means that the answers also need to
be open, however, this is not possible looking at the answer choices. So, these questions
can easily be adjusted.’’
‘’There are some questions that I did not understand. Most of the time the reason was
terminology, I guess.’’
Usability: Satisfaction:
‘’I thought it was interesting to see this process in model form and checklist. The overlap
between actions was not very efficient, but overall, I liked filling in the questionnaire.’’
Usefulness:
‘’Again, when there is a good follow-up plan after assessing the RE process regarding
priorities I think it is useful for sure!’’

Interview: Dennis
Applicability:
Inapplicable action: OS.RR.a4 Define roles and responsibilities for change control
‘’We have a standard product, on the moment a consultant is at a customer at-site, and
the customers asks for a new requirement/functionality of the product, the consultant
most of the time let me know what the requirement exactly is. Hereafter, we decide if
this requirement is applicable for the standard add-on. However, interpretations of
requirements between consultants and me is often also different, while consultants
think it is a good requirement for in the standard, it is often not the case for the whole
industry, so I am a lot more critical in these issues. But, I think it is not necessary to
really assign roles for changes.’’
What do you think of the applicability of the model and the checklist?
‘’I think it is applicable for sure! But I do not think all actions are evenly applicable
and important in practice. For example, there are actions that, following the model,
should be realized in a certain way, while in practice a couple of steps will be skipped
because it is not really necessary in order to fulfil the job right. But looking at the
actions, it certainly gives a good insight in the current state of the RE process and can
be used to change our way of working to a certain extent! Also, the structure of the model
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with the MPAs and SPAs make sense and although we already started with improving
the whole RE process, it is still not structured enough and looking at this model helps
with these kind of issues.’’
‘’Another action that I miss in the model, but which depends on the system you use, is
that you often need Independent software vendors (ISV) to add certain functionality to
your system. For example, in Microsoft Dynamics NAV, the HR functionality is not
extensive/elaborate. It is not wise, in terms of time and profitability, to further develop
this area by yourself, so you need these ISVs to add necessary functionality in certain
projects. Besides, this not only holds for Microsoft Dynamics NAV, but for more
systems’’
‘’What I miss in the model is the development of a user group when you do business in
a specific branch, in this case in the AGF sector. Despite we do not have a user group
now, we are planning to develop one soon, of course, we want to realize this by involving
key customers in this group. In other words, customers that strive for innovation and
come up with interesting ideas and so on. Furthermore, such user groups will help in
defining a roadmap more specifically also regarding time and feasibility etc. But, before
establishing such a user group, it is important that the basic of I-Fresh is good/better,
otherwise customers come up with 50 or more requirements in the first session and that
is of course not what you want’’
Usability: efficiency
‘’It took me approximately 45 minutes to fill in the model, so that was quite long.
However, looking at the amount of information that came to me in these 45 minutes,
you can actually say that is was time well spend. If you can map the whole RE process
of a company within 45 minutes, I think it is quite efficiently!’’
Usability: understandability:
‘’Some questions are open-ended, so that is something that is not really logical here
seeing the answer possibilities. But most questions are clear! The explanations of the
actions are also clear, one thing is that most of the time it is explained ‘what’ should be
done and not ‘how’ it should be done, but maybe the reason for this is because it is a
generic model and the way ‘how’ the action should be implemented is differ within
several branches. ‘’
Usability: Satisfaction:
‘’Yes, it is a nice model and interesting, otherwise I also was not very serious in filling
in the questionnaire and conducting this interview. Especially because of the need for
improvement of the RE process, it is very interesting to see how this model can help us
in making choices etc.’’
Usefulness:
‘’yes, I really think that this model can help in improving our RE process model. Not
all actions will be of equally importance, but overall it is a helpful model!’’
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Interview: Glenn
Applicability:
‘’I think the model is very applicable in industry. It really gives you an idea in how far
you are as a company with this RE process. For us, I think we have a lot of work in
giving the process more structure. I have no inapplicable action, because I think that
all actions make sense in some way, also while only developing market-driven add-ons,
instead of developing whole new ERP systems from scratch. Actually, because of using
a standard system, Microsoft Dynamics NAV, supplemented with an add-on, which is
I-Fresh, some actions need to be added to the model to be fully complete in my opinion.’’
‘’First, because you have to serve a broader public with one product, it is wise to
establish a user group. This does not mean that you have to involve all customers within
your product, but a couple of key customers, who are open for innovation. By meeting
once in a while, you get an idea of what is going on in the market and can discuss the
current system and consult together on what is important for the future. In this way,
the system is kept up-to-date and the customers are getting the feeling that they are
involved in developing their own system, which is then also the case, to a certain extent
of course.’’
‘’While user groups are nice to develop the system with the help of the actual users, it is
very important to know what Microsoft develops in each years’ release. In the end, the
add-on, which we develop, is a small part of the whole system that we sell to customers.
Knowing what Microsoft includes in the next releases help in deciding what to build in
the add-on. Of course, it is superfluous to build for example functionalities, that are in
the next standard release of Dynamics NAV. Therefore, you have to create a channel
with Microsoft in order to stay up-to-date about the standard package.’’
‘’I am responsible for the product I-Fresh and therefore responsible for our customers.
So, I need to be sure that the product we deliver is complete and of high quality now,
but certainly also in the future. Most of the requirements that we elicit, are from
customers, so external requirements, but we also need to think of the needs for the
future. Therefore, it is important to spend time to R&D, to ensure the quality and
completeness of the product. But it is difficult to say how much you must spend on
R&D, of course this also depends on the financial capabilities you have as a company,
but still, it would be nice to have some guidelines on this matter!’’
‘’Furthermore, I think it is better to include prioritization to the model. Although I think
that all actions make sense in some way, there are differences between the importance
of actions. By prioritize them you can structure the process of implementing actions
better, this is mainly done by taking into account cost and value of implementing such
actions.’’
‘’At last, because I am a graphically set person, I think it would be nice to include
graphical representations to the model of which actions belong to which roles within
the organization. Generalizing is of course difficult, because not all organizations are
structured exactly the same, but I guess for the largest part the roles are not very
different within software developing companies. So, including an organization chart to
the model, where actions will be related to roles will be helpful in understanding
process flows better.’’
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Usability: efficiency
I took me approximately 60 minutes to fill in the checklist, and I read the whole model,
that took me approximately two hours. I think, seen the total time, the model is very
helpful in assessing current RE processes. However, the actions that needs to be
conducted after assessing take more time, but will be helpful in improving the RE
process.’’
Usability: understandability:
‘’Only the open questions are weird, seen the answer choices are closed-form. Besides
that, everything is clear.’’
Usability: Satisfaction:
‘’I am satisfied when the model is useful, and I think it is so that is good!’’
Usefulness:
‘’For sure, depends on the actions after using the model. By all means, it gives a good
reflection on the current RE process at Axians, and it shows that a lot can be improved
here. So further actions can surely help improving, and thus structuring, this process!’’

Interview: Bram
Applicability:
Inapplicable action: PM.CM.a2 Baseline requirements
‘’I do not think this is necessary for a good RE process. Maybe, just maybe, it can be
useful for employees with other functions, but I actually do not think so.’’
Inapplicable action: RE.GA.a7 Reuse requirements
‘’In this company we mainly use I-Fresh for this specific AGF branch (some companies
still use IBM but this is already outdated) so in this case it is not possible to reuse
requirements designed originally for IBM. Moreover, it is not possible to literally take
over the code of a requirement and implement it in another system. The idea itself can
of course be taken over.’’
What do you think of the applicability of the model and the checklist?
‘’I think the model itself is helpful in mapping the RE process, but not necessarily in
improving the actual process. Although most actions really make sense, the model is
does not explicitly tell how to improve certain processes. Moreover, there is a spread
between model and industry, mostly because some actions need more priority than
others. So, I think literally following the steps of the model is not very efficiently.’’
‘’The ERP systems of nowadays, often consist of a standard system delivered by a third
party, in this case Microsoft, and a branch based add-on supplemented to the standard
system, which is in this case I-Fresh. As a partner of Microsoft, you are dependent on
decisions they make. These decisions can be about implementing new functionalities to
the standard to new protocols for uploading old Microsoft systems. Therefore, it is
important that you have a source at Microsoft who can keep you up-to-date all times
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about these kinds of topics/changes. So, creating a source with your software supplier
and maintaining contact is not in the model, but very important!’’
Usability: efficiency
‘’It took me one hour to fill in the questionnaire. Although it was quite long, I think it
is moderately efficient to map the RE process. Especially because I noticed quite a bit
overlap between the actions, so I think it is possible to shorten the checklist and model
a bit.’’
Usability: understandability:
‘’Most of the actions actually make sense and are incomplete in our RE process.
However, I do not think that literally following the uni-REPM model with the
corresponding maturity levels will lead to the most efficient way of improving RE
processes in practice. An improvement to the model, in my opinion, would be addition
of priorities to the actions, because some actions are far more important than others (on
the same and other maturity levels). So, for example, give priority to each incomplete
action with an answer spread of 1 to 5, with 1 lowest priority and 5 highest priority.’’
‘’Concerning the questions, some are open, which means that the answers also need to
be open, however, this is not possible looking at the answer choices.’’
Usability: Satisfaction:
‘’I thought it was interesting to see this process in model form and checklist. The overlap
between actions was not very efficient, but overall, I liked filling in the questionnaire.’’
Usefulness:
‘’Again, when there is a good follow-up plan after assessing the RE process regarding
priorities I think it is useful for sure!’’
‘’I think the model is only usable, when there is a concrete follow-up plan after filling
in the questionnaires and analyzing the results. With only filling in the questionnaires
you do not make much progress, beyond that employees know what actions are
incomplete. This follow-up plan must consist of a process of actions that need to be
implemented based on their given priority level, in this way you have a concrete plan
that is effective and efficient.’’
Interview: Derek
Applicability:
Inapplicable action: OS.RR.a2 Define roles and responsibilities requirements
development and management processes
‘’Our product is/and should be based on a specific branch and with such a small team,
I think this is too much’’
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Inapplicable action: RE.GA.a4 Use appropriate elicitation techniques according to
situation
‘’Now, our way of developing the product is by customer cases instead of developing the
product and see if we can get any customers. So, things as a market survey or
brainstorming.’’
Inapplicable action: RE.GA.a7 Reuse requirements
‘’We only use Microsoft Dynamics NAV I-Fresh for this branch, so in this case this
action is inapplicable’’
Inapplicable action: RA.PS.a2 Perform systems modeling
‘’You can do this for complete new functionalities outside standard NAV, but when
standard NAV is involved you get an endless web of tables.’’
Inapplicable action: RP.S.a3 Perform requirements prioritization at pre-project level
based on various dimensions
‘’Prioritization comes from our customers; our add-on is actually customer-driven.’’
Inapplicable action: RV.GA.a4 Organize inspections
‘’These are organized in one to one sessions.’’
What do you think of the applicability of the model and the checklist?
Derek thinks that the model is applicable to a certain level. It is nice to map the
current RE process and to gain some interesting insights.
‘’I think it is applicable to a certain level, it is a nice model to map the current RE
process and to gain some interesting insights and/or actions. However, as I already
mentioned at the inapplicable actions, I think the model is too much focused on markets
instead of on customers. In my opinion, such RE processes are mostly customer focused,
because they are kind of shaping the product by change requests. It is very difficult,
financially and market-wise, to form a product that fits all companies within this AGF
branch. And not only in our business, but I think this holds in a large proportion of
software developing companies. So, in the end, I think the model is applicable, but we
(Axians) need to prioritize certain actions and give structure to this ‘improvement
project’, otherwise it will not work. So actually, we have to sit together at this point, to
discuss how to go further from here on. Another thing is that the model is too
general/flat in my opinion. It consists of actions and what to do, but not how to do it.
In the end, you have to sort everything out yourself.’’
‘’What I miss is that there is no action that tells how to assign specific roles to employees
and how to structure this. For example, I think there is need for a specific role that
stands between the consultants and the product owner. This guy must held responsible
for the elicitation of new requirements withdrawn from the consultants, to the product
owner. Because now this communication run pass each other.’’
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Usability: efficiency
‘’It took me approximately 60 minutes to fill in the checklist and to scan the whole
model. I think it was long for a questionnaire, but it was not boring or useless. When
looking at what I did and how much interesting things passed by, it was not too tedious.
Eventually, I can say an hour is efficient seen the amount of data passed by.’’
Usability: understandability:
‘’Some of the questions were a little bit difficult to understand, so I had to go to the full
model to read the whole explanation. Sometimes, even the explanation was not really
clear to me, I guess that terminology was the reason in most cases, but also in some
cases the composition of sentences was a bit strange in my opinion. Furthermore, some
of the questions were open-ended, which is a bit strange looking at the answer choices.’’
‘’The structure of the model is clear, I would not change that.’’
Usability: Satisfaction:
‘’Yes, it is nice model to start with, from here on the company itself need to put in effort
to actually improve the current RE process. Moreover, not every action is of equal
importance, so you have to decide together what to do and what not.’’
Usefulness:
‘’Again, it is a good starting point to map the current RE state, and to gain some
important insights with regard all the actions. But eventually, you have to sit together
with the I-Fresh department to decide on certain things and to align all thoughts. I
think simply following the steps of the uni-REPM model is not efficient and effective.’’
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