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Abstract: The skills and practices of a product manager can be seen as part of 
the intellectual capital of a software vendor. From this perspective, it is 
surprising that knowledge regarding software product management is not yet 
widely available. This impedes many companies from effectively improving 
their SPM methods. To support knowledge dissemination, method assessment, 
and method improvement in this and other areas, we propose the online method 
engine. The solution combines knowledge management principles with 
incremental process improvement in order to allow software companies to 
obtain improvement guidance for their SPM methods, specific to their situation. 
The approach is designed to be domain-independent. 
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1 Introduction 

For each profession, be it manual labour or knowledge work, a certain amount of 
knowledge and skills is required before results become satisfactory. Education, tutorship, 
and community-based knowledge sharing are all paths to spread this knowledge and these 
skills to the individuals that require them. Consultants provide the same for organisations. 
Problems arise when these paths are either absent or not yet well-developed. 

An example of where this happens is the area of software product management 
(SPM). SPM is “the process of managing requirements, defining releases, and defining 
products in a context where many internal and external stakeholders are involved” (van 
de Weerd et al., 2006). Due to the complexity of software products, with a large variety 
of stakeholders, long lists of requirements and a rapidly changing environment, SPM is a 
complex task and has a huge impact on the success of a software product (Ebert, 2007). 
However, relatively little scientific work has been performed in this area and practical 
experience is not yet widespread. 

Within the area of knowledge management, it is our prime objective to support the 
creation, development, organisation and leverage of knowledge (Wiig, 1997). In the case 
of SPM, the skills and practices of a product manager can be seen as part of the 
intellectual capital of a software vendor. However, a problem with this intellectual capital 
is, as Rus and Lindvall (2002) put it, “it has legs and walks home every day”. 
Furthermore, knowledge plays an important role during process improvement efforts. 
Product managers need to be supported while getting acquainted with their field and 
improving their current practices. We believe this problem can be solved by 
implementing the right knowledge management tool. This belief is shared by García et al. 
(2011), who tackle the problem by developing a software process knowledge repository. 

In this paper, we propose a knowledge management system, called the online method 
engine (OME). The four chief aims of the OME are knowledge dissemination, method 
assessment, method improvement, and method enactment. We explain why there is a 
need for such a system, and what our proposed solution is. With the OME, we aim to 
relieve two of the five major software process improvement (SPI) risks as defined by 
Niazi (2011); lack of support and lack of defined SPI implementation methodology. The 
solution described in this paper is a continuation of earlier work (Vlaanderen et al., 
2011). 
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Section 2 addresses several of the related research fields, including situational
method engineering, SPM, and SPI. In Section 3, we give an outline of the proposed
solution, followed by three sections that describe the aforementioned problem areas that
our solution addresses. In these sections, we will further explain the core concepts with
a running example. The final section contains our conclusions and an outline of further
research.

2 Related literature

2.1 Knowledge management systems

The area of knowledge management has received many publications during the last few
decades, many of which take a different approach. Bjornson and Dingsøyr (2008) have
analysed knowledge management literature in the context of software engineering. They
categorise the literature according to the Earl’s schools of knowledge management (Earl,
2001) (see Table 1). From our perspective, knowledge management is “a method that
simplifies the process of sharing, distributing, creating, capturing and understanding of
a company’s knowledge” (Davenport and Prusak, 1998).

Table 1 Earl’s schools of knowledge management

Technocratic Economic Behavioural
Systems Cartographic Engineering Commercial Organisational Spatial Strategic

Focus Technology Maps Processes Income Networks Space Mindset
Aim Knowledge Knowledge Knowledge Knowledge Knowledge Knowledge Knowledge

bases directories flows assets pooling exchange capabilities
Unit Domain Enterprise Activity Know-how Communities Place Business

Knowledge management as a whole has several aspects, such as socio-cultural,
organisational, and technical. In this paper, we focus mainly on the technical aspect.
Lindvall et al. (2003) defined an architecture model of knowledge management
systems. The solution presented in this paper focuses strongly on the development
of a knowledge portal and repository with support for competence management and
knowledge discovery.

Knowledge management and SPI are potentially very close neighbours, due to the
knowledge sharing aspect that is inherent in both fields. Recent years have seen some
publications from this perspective, including the application of KM for SPI in very small
entities (Basri and O’Connor, 2011; Basri and Connor, 2010), and the identification of
success factors for SPI through experience management by Sharma et al. (2010).

Through a knowledge management system, we aim to share method knowledge in
such a way that organisations are able to assess and improve their current methods.
Central terms in this context are capability and maturity, both applied in an earlier study
by Baskerville and Pries-Heje (1999). From this line of research, we can follow the link
to the field of situational method engineering.
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2.2 Method engineering

The term ‘methodology engineering’ was introduced in 1992 by Kumar and Welke
(1992), referring to the engineering of information systems development methods, taking
into account the uniqueness of a project situation. In his work, Brinkkemper (1996)
introduces the related term ‘method engineering’, referring to “the engineering discipline
to design, construct and adapt methods, techniques and tools for the development
of information systems”. With the introduction of this term, he also makes a clear
distinction between a method and methodology, where a method is “an approach to
perform a systems development project, based on a specific way of thinking, consisting
of directions and rules, structured in a systematic way in development activities with
corresponding development products” and a methodology is a system of methods in a
particular discipline.

To be able to better address the problem that “there is no detailed information
systems methodology which is the best in all situations” (Kumar and Welke, 1992), a
special type of method engineering has been introduced; situational method engineering.
Harmsen et al. (1994) define a situational method as “an information systems
development method tuned to the situation of the project at hand”. Within the
field of situational method engineering, several different modularisation constructs
exist (Henderson-sellers and Gonzalez-perez, 2008).

In this research, we employ method fragments, which are defined as “... a description
of an IS engineering method, or any coherent part thereof”. Each method fragment can
be classified on three orthogonal dimensions: perspective, abstraction level, and layer of
granularity. A method fragment consists of a process part and a product part. They are
described in the form of process-deliverable diagrams (PDDs). These diagrams describe
the relationship between the process on the one hand and the products on the other.

To bridge the gap with the SPI literature, part of the ME research community
has during the last five years focused on supporting evolutionary process improvement
through incremental method evolution. During an explorative case study, van de
Weerd (2007a) defined the atomic types of adaptations that can be made to an
existing method, called method increments. Insight into these method increments enables
focused improvement of software development methods based on localised issues and
improvement possibilities. In theory, it allows the linkage of locally identified problems
to specific changes to the current method. Rossi et al. (2004) described the use of a
method rationale to support such evolutionary method development with a non-formal
element. A similar approach is described by van de Weerd et al. (2010) in the form of
method increment drivers.

To support the method engineering activity, several computer-aided method
engineering (CAME or meta-CASE) tools have been developed. Most of these
focus on the meta-modelling aspect. One well-known example of such a tool is
MetaEdit+ (Tolvanen and Rossi, 2003), which enables the definition and usage of
domain-specific languages. This tool was also applied in a more agile context (Berki,
2003). It forms one of the key components of the OME approach.

2.3 Software product management

A large share of software producing companies began with the development of custom
software commissioned by customers. This way of working has evolved into the
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production of product software: products that are not developed for one specific
customer, but for an entire market (Ebert, 2007; Xu and Brinkkemper, 2005). Mainly
among small-to-medium enterprises (SMEs), there are a lot of companies that focus
on the development of product software. The change from custom software to product
software requires significant adaptations in the management of business processes.
Instead of dealing with one bidder and one delivery date, companies now have to
cope with multiple stakeholders, and different releases and product configurations. In
order to manage this effectively, implementing SPM processes in the organisation is
essential (Cusumano, 2004; Carmel and Becker, 1995).

The original area of product management can be defined as “the discipline
and role, which governs a product (or solution or service) from its inception to
the market/customer delivery in order to generate biggest possible value to the
business” (Ebert, 2007). SPM is then “the process of managing requirements, defining
releases, and defining products in a context where many internal and external
stakeholders are involved” (Gorchels, 2000; van de Weerd et al., 2006a). Due to the
complexity of software products, with a large variety of stakeholders, long lists of
requirements and a rapidly changing environment, SPM is a complex task. However,
relatively little scientific work has been performed in this area. An attempt to close this
gap has been provided by van de Weerd et al. (2006a) in the form of a competence
model for SPM. Their work aims at providing a structure for the body of knowledge
regarding SPM by identifying and defining the key process areas as well as the internal
and external stakeholders, and their relations.

Some recent work related to the specific areas of the framework include
the definition of key success factors for pricing software products (Kittlaus and
Clough, 2009) and the design of the QUPER approach, developed for handling
non-functional requirements (Svensson et al., 2008; Regnell et al., 2008). In the fields
of life-cycle management and release planning, important work has been performed
related to market-driven requirements engineering (Carlshamre and Regnell, 2000) and
requirements interdependencies (Carlshamre et al., 2001). A systematic review of release
planning approaches has been given by Svahnberg et al. (2010). Attempts to link
long-term product planning and agile development are provided by Vähäniitty and
Rautiainen (2008) and Vlaanderen et al. (2011a). Greer and Ruhe (2004) elaborate
on agile release planning by providing an iterative optimisation method. Collaboration
between product managers and development teams in challenging environments, such as
where no complete requirements are available, is investigated by Fricker et al. (2010).

3 Online method engine

The idea of a knowledge management system for SPI in SPM originates from the
fact that the domain is still not clearly defined. It is in need of structuring, so that
its processes and products can be improved and optimised. A knowledge management
system aids in making available the resources that are now difficult or impossible to
access. These resources can be methods, techniques, tools and templates.

Brinkkemper (1996), van de Weerd et al. (2006b) and Vlaanderen et al. (2010)
proposed initial versions of a knowledge management system for SPM in the form of the
product software knowledge infrastructure (PSKI). They identified six main activities
that are necessary to create a knowledge management system for SPI in SPM. The
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‘analysis of current situation’ entails an assessment of a company both in a general
manner employing situational indicators, as well as focused on the SPM process by
using capabilities. The ‘analysis of need’ phase takes the situational factors and the list
of implemented capabilities from the first phase as input, after which it determines how
the current process could be improved. During the ‘selection of process alternatives’,
each missing capability has to be connected to a method fragment that implements
the capability. This is followed by the ‘embedding of process advice’, including the
generation of a process (implementation) description and the generation of templates.
‘Method base administration’ and ‘knowledge base improvement’ are related activities
that are required to ensure the validity and completeness of the knowledge management
system.

The solution proposed in this paper is an extension and elaboration of the original
proposal. This results in a firm basis for further research and the actual gradual
implementation of the knowledge management system. An overview of the KM system,
now called ‘OME’, is shown in Figure 1. The OME contains four functional layers.
Each layer contains several functional components, shown by the rounded boxes. The
approach integrates techniques for sharing knowledge, and assessing, improving and
implementing methods.

Figure 1 Online method engine

The bottom layer is related to knowledge gathering and sharing. In the current approach,
methods can be modelled in the form of PDDs using MetaEdit+ (Tolvanen and Rossi,
2003). Any meta-information can be added through the method administration module.
In this manner, a method base is built that can be searched for relevant method
fragments.
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The method assessment layer deals with qualitative analysis of methods using
situational profiling and maturity profiling as described in Section 5. These profiles can
be used for direct benchmarking against other organisations within industry.

Based on the results of the assessment, new method fragments can be selected
from the method base. These method fragments can be integrated into the current
method, and in case of large improvements, an improvement roadmap can be generated
(cf., Section 6).

On the top layer, functionality related to method execution is described. This
includes workflow integration to synchronise method descriptions with actual process
data, template generation to update existing tools such as spreadsheets and requirements
databases according to the updated method, and data authoring to manage company
specific process data. The method execution layer will not be further detailed in this
paper.

The core concepts will be further explained in the following sections. In order to
illustrate the possible application of the OME, we will apply the described concepts
to a real-life case study at Planon International (from now on referred to as Planon).
Although the OME is not yet fully implemented, and has therefore not actually been
used in the case, the example should provide a better understanding of the main
ideas behind the OME. The case is presented as a running example in outlined boxes
throughout the text.

Planon is an international software vendor that produces facility management and real estate
management software for organisations (integrated workplace management systems). Founded in
1984, it currently has a customer base of over 1,300 corporate clients, which is supported by
more than 325 employees. The company’s products are marketed through six subsidiaries, based
in The Netherlands, Belgium, Germany, UK, India and the USA, and a worldwide network of
partners. The company has, as one of the first known companies, implemented an agile SPM
method based on the agile principles in general and the Scrum development method specifically.

4 Knowledge dissemination

The core function of the OME is knowledge dissemination or sharing. As knowledge
regarding SPM methods is not yet widely available, effort is required to fill a method
base with relevant techniques, tools and lessons. This method base serves to functions.
First of all, it allows process owners to directly find methods that are relevant to
them. More importantly though, the method base forms the backbone of any process
improvement efforts performed through the OME.

On the right hand of Figure 1, two databases are shown; one for the method
engineering related data such as method fragments and situational factors, and one for
the method execution related data such as requirements and planned releases. These
databases are the knowledge repositories of the OME.

Method descriptions from scientific literature and from practice can be captured and
stored in the OME, in order to allow a central knowledge repository for researchers
and practitioners. Method knowledge is stored in the form of meta-models, situational
profiles, and experience reports. In our approach, we have chosen PDDs along with
activity/deliverable descriptions as the main meta-modelling technique.
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To safeguard the quality of the knowledge within the OME, the system supports
activities related to knowledge base improvement. These activities ensure valid data
and relevant advices based on regular user input. The OME supports user-generated
content such as reviews and advice. This implies that, apart from the method fragments
themselves, the method base is filled with experiences. This is an essential part of the
system, and users must be motivated to do so.

One type of user contribution is data corrections, applying especially to the
situational factors describing the applicability of method fragments. By gathering user
data, this applicability can be further refined or even corrected. This has the potential
to improve the reliability of the method base, and therefore of the method engineering
approach, drastically.

While data corrections ensure that the quality of the method base is maintained,
they do not provide any in depth information to the process owner that needs to decide
whether or not a method fragment is suitable for his business unit. For this, a more
direct solution is required. One proposed solution is the possibility of writing reviews
for certain method fragments. Such reviews can include more subtle remarks that are
otherwise not expressible. These remarks can include ‘soft’ issues, interoperability with
other fragments, and performance issues in certain situations.

When all attributes of the method fragments that are stored in the method base
are combined, the OME can make suggestions based on choices by similar companies.
On a more abstract level, the method base contains rules that govern the selection and
assembly of method fragments, situational factors, capability descriptions and situational
factors effects. These data are not constant and are subject to changes resulting from
experience, industry changes, etc.

Until 2004, product development at Planon was based on the Prince2 method, after which
a switch was made to Scrum, thus following the ideas of the Manifesto for Agile Software
Development (Beck et al., 2001). This means that working software is delivered frequently,
changing requirements are welcomed (even late in development), and teams reflect regularly on
how to become more effective. Other agile ideas are that the course of a project unfolds in
time, decisions are being made in a decentralised team-based way and there is a focus on early
feedback.

In the light of knowledge dissemination, the OME can provide clear descriptions of processes
and deliverables relevant to Scrum. In addition, experience reports and lessons learned can be
provided by the system. Such information helps a process owner in exploring the possibilities
available to him.

5 Supporting method assessment

During the last few years, several of the concepts related to method assessment
and improvement in SPM have been expanded and elaborated. Bekkers et al. (2008)
suggested that the general assessment of a company’s SPM business function can be
performed by filling in a list of situational factors. The assessment of the company’s
SPM methods can be performed by filling in a capability matrix (Bekkers et al., 2010a).
Based on the results of these two assessments, method advice can then be given to the
company. The full process guiding method improvement efforts is depicted in Figure 2.
In the next subsections, each of the areas shown in this figure will be explained in more
detail.
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Figure 2 Method improvement using the OME

5.1 Analysis of current method and situational indicators

The first step in the method improvement activity is obtaining an overview of the
current situation in terms of implemented capabilities, situational factors of the business
(unit), and in some cases the current method. This approach can be generalised into a
form as depicted in Figure 3. The situational context can be obtained by conducting a
questionnaire with a list of all the relevant situational factors, as described by Bekkers
et al. (2010a). As before, the reliability of the data could be improved by replacing the
questionnaire with an interview. During the initial phase, it is the company that needs
to decide what the extent of the analysis will be, i.e., the focus domain. As the demand
on the OME can vary per case, a certain amount of flexibility needs to be incorporated
into the method.
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Figure 3 Analysis of current situation

The input during a process improvement effort can vary on two dimension, as illustrated
by Figure 4. These dimensions are scope and effort.

Figure 4 Variations in the input of the OME (see online version for colours)

The scope can vary from the improvement of a single activity (quadrant A and B) to
improvement of the entire spectrum of SPM related activities as described in the SPM
competence model (Bekkers et al., 2010b) (quadrant C and D). Based on the selected
scope, a questionnaire is generated and conducted to gather information regarding the
situational context. In the area of SPM, the situational analysis has been performed by
conducting a questionnaire with a list of all the relevant situational factors as described
by Bekkers et al. (2010a). To enhance reliability of the data, the questionnaire could be
replaced by performing an interview. Similar solutions can be developed for other areas.
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Secondly, interviews with various industry experts have indicated that there is a variety
of wishes regarding the amount of effort that companies are willing to put in in order
to obtain method improvement advice.

In the optimal case, companies are willing to provide complete information regarding
their current methods and situational factors (quadrant B and D). The methods can then
be modelled by an expert, either internal or external. The resulting model should contain
detailed information regarding both the activities as well as the deliverables. Therefore,
PDDs are a very suitable technique for this purpose. With all data available, the method
improvement advice that can be obtained is the most effective.

In many cases, capturing full method information requires too much effort.
Therefore, it should be possible to provide a method improvement advice based solely
on the situational factors and maturity information (quadrant A and C). This option
implies that the advice does not contain any information on how to implement the
advice, but only on what should be implemented. The required information can be
gathered through a questionnaire. To enhance reliability of the data, this questionnaire
could be replaced by an interview.

5.2 Analysis of need

The ‘analysis of need’ phase takes the situational factors and the list of implemented
capabilities from the first phase as input, after which it determines how the current
methods could be improved. This phase has already been described by Bekkers et al.
(2010a) in the form of the calculation process of the situational assessment method, but
it will be summarised here for the sake of completeness.

The phase consists of three activities, depicted in Figure 5; construction of the
current capability profile, calculation of the optimal capability profile and the calculation
of an ‘areas of improvement’ matrix. The first of these three consists of translating the
results from the initial maturity assessment into a form usable for further calculation.

Figure 5 Analysis of need
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Determining the optimal maturity level is somewhat more complex as it is based on a
set of situational factor effects. Several situational indicators have an associated effect.
For example, having only one product in the product portfolio could have as an effect
that the process ‘product line identification’ can be omitted. By applying all applicable
situational factors effects, one can obtain an optimal capability profile that is customised
for the current company.

The current capability profile and the optimal capability profile are then combined
into an ‘areas of improvement’ matrix. This is again a capability matrix, with both
previous matrices integrated into it. Between the two matrices, a gap can exist, which
can be called the delta. This delta indicates the capabilities that need to be implemented,
in order to arrive at the optimal maturity level.

Important in the context of this phase is the fact that product managers can vary
in the rigidity that they demand from the method engineering process. Some only wish
a partial improvement for a specific area, while others wish to improve their methods
to the maximum maturity level suggested for them. As stated before, evolutionary
improvement is in many cases more prone to success than revolutionary change.
This implies that it should be possible to provide improvements in the form of an
improvement roadmap when the process is changed rigorously.

The result of this phase is thus an ‘areas of improvement’ matrix, describing
either the entire SPM process, or a subset of it. In both cases, the delta equals
a set of capabilities that need to be implemented, in order to improve the
maturity of the company’s SPM process and thus hopefully its efficiency and
effectiveness. This set forms the basis for the next phase in the process of method
improvement.

5.3 Benchmarking

Each company or business unit that makes use of the OME also provides some data
of its own. For every case, a situational profile and a maturity matrix can be captured.
These data can be used to benchmark companies or business units against cases of
similar size, industry, market, etc.

Process benchmarking is a rather common tool for comparing the cost structure,
profit, success, or other aspects of several companies (Ralston et al., 2001). Strategic
planning decisions can then be made based on the results.

Pemberton et al. (2001) identify vision, training and education, a problem-solving
culture and human resources strategy as some of the key elements associated with
benchmarking and organisational success. In terms of the OME, this means that
benchmarking needs to be connected to the other aspects of the system, in order to gain
the greatest benefits.

Another benefit of benchmarking is described by van Steenbergen et al. (2010). They
apply benchmarking in order to validate and improve the dynamic architecture maturity
matrix, which applies a similar assessment approach as the maturity matrix for SPM
that is used within the OME.
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Until 2007, agile product development was accompanied by non-agile product management.
Although several stages of elaboration were employed, no fixed cycles were used. The effect of
this was that product managers did not manage to provide development with sufficiently detailed
requirements before the start of each sprint. In order to improve this situation, they needed to
determine if it was possible to base the management of the product backlog on Scrum principles.
This would implicate a continuous adaptation of the product backlog to changing circumstances
and a changing environment.

To be able to answer this question, a thorough analysis of the situational factors and the current
SPM processes within the organisation. Such an analysis would provide the requirements and
constraints during the rest of the process improvement effort. In the case of Planon, relevant
situational factors would have been the agile nature of the development process, the relatively
large amount of incoming requirements, and the fairly large development organisation, implying
the need for a stricter organisation of development work.

The OME would provide such an overview in the form of a list of situational factors and a
maturity matrix. These overviews could then be used to determine and validate the room for
improvement within the process of Planon. In the case of Planon, there was already a clear
knowledge problem. In such a case, the assessment results (especially the situational factors)
would provide the boundaries within which a solution could be found.

6 Guiding process improvement

6.1 Selection of process alternatives

For the next phase, each missing capability has to be connected to a method fragment
that implements the capability (cf., Figure 6). The OME determines which method
fragments are suitable according to a set of classifiers attached to each method fragment:

• Capability – the capabilities that a method fragment implements can be used as an
attribute during the initial selection of method fragment candidates. Both process
fragments as well as deliverable fragments can implement capabilities. For
instance, a method fragment describing Wieger’s prioritisation method can be
attributed with the capabilities ‘a structured prioritisation technique is used’ and
‘information related to costs and revenue is taken into account during
prioritisation’.

• Situation – the situational factors described by Bekkers et al. (2010a) can be used
for further classification. Situational factors should only be used to indicate
restrictions on the use of the fragment. This is similar to the situational factor
effects as described by Bekkers et al. (2010a). Examples in the case of Planon are
the use of an agile development methodology and a high input of new
requirements.

• Experience – through the feedback of users, method fragments are rated on
several aspects, such as effectiveness, complexity, etc. Method fragments with a
very low rating can ignored in most cases, while in other cases, method fragments
with a high rating are selected over similar method fragments with a lower rating.
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Figure 6 Selection of process alternatives

Although processes, capabilities and situational factors form a very solid ground for
method fragment selection, we need to take into account the fact that we are dealing
with processes in which humans are evolved. This means that the resulting process
needs to fit with the preferences of the people involved in it. These people need
to be able to express these preferences during the selection of alternative method
fragments. Earlier interviews (Vlaanderen et al., 2011b) have indicated that product
managers are not always willing to accept suggestions made to them by an autonomous
system.

Therefore, product managers or other process owners are presented a set of suitable
method fragments, along with a sufficient amount of information on which they can base
their decision. Based on all of the sources of information combined, product managers
or process owners should be able to make a valid and well-argued choice regarding the
method fragments that should be selected, and thus regarding the changes that should
be made to the existing process.

6.2 Creation of improvement roadmap

In many cases, the combined set of process improvements is not suitable for
implementation during one process improvement cycle. Therefore, the process
improvements have to be elaborated into a set of steps or method increments. An
evolutionary approach has more chance of success as it will likely yield a higher
acceptance due to smaller, incremental changes.

The splitting of solutions into steps is subject to several conditions. The major
condition is the existence of dependencies. For instance, implementing automated
requirements registration before a centralised requirements database is in place makes
no sense.
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In most cases, several capabilities can be implemented at the same time. However,
to make iterations or steps more successful, it is wise to make sure that each step has
a goal or a theme. Doing so ensures that a set of changes is coherent, making the
change-process seem less chaotic to the affected employees. This is important, as they
will be the ones performing the new process.

6.3 Embedding of process advice

After the roadmap has been presented to the user and has been accepted, its
implementation can start. In case that only maturity information is available, this process
is fairly straightforward, as little support can be given. The method increments that have
been proposed need to be implemented in the company ‘manually’, i.e., without any
automated support. In order to guide this, process descriptions and templates related to
the advice are provided.

If full process information is available, then this process is considerably more
complex. This part encompasses the most complex aspect of method engineering,
namely the assembly of method fragments. During each improvement cycle, the selected
method increment needs to be integrated with the existing method.

The OME can generate and/or update templates based on the original and the new
process description (expressed in the PDDs). If the company’s original work documents
are available, than they can be updated to reflect the new deliverables within the process.
During this step, original data should be maintained while new columns, sections,
formulas, etc., are added to the documents. In case deliverables are not available,
templates can be generated based on the generated process description. The generated
templates are directly usable within the new process.

In addition, the OME generates full process descriptions with explanations of all
steps, deliverables and roles. These descriptions aid the process owner during the
implementation of the process in the company.

6.4 Improvement retrospection

The data within the method base are not only suitable for new process improvement
efforts. A lot can be learned from previous experiences as well. The OME can provide
insight into earlier attempts to implement a certain method (fragment). Data from
such process improvements have the potential to help others in similar positions to
successfully make the same transition.

One of the ways in which insight can be gained is through the evolution of PDD’s
or, more strictly speaking, process descriptions. When multiple process versions are
maintained in the OME, implementation paths, goals, and fall-backs can be identified.
Data like this provides insight and valuable lessons to other companies in similar
positions.

Historical data can be used to perform quantitative analysis. By measuring the
amount of time a certain process change has been in effect, we can obtain information
about the quality of these changes. Although not much research has been performed
related to the quantitative measurement of process improvement quality, we see strong
possibilities in such use of historical data.
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In order to cope with agility in SPM, a new categorisation emerged on the product backlog
and sprint backlogs. Initially, the terms ‘concept’ and ‘theme’ began to be used to group items
according to the specific topic that they belonged to. Further elaboration of product features
was displayed under a products-list within the PMSB. After several months, this approach
consolidated into a stable approach, which has been defined as the ‘requirements refinery’
by Vlaanderen et al. (2011a).

Determining up front which solutions will work and which will not is a complex job. Many
factors play a role in method improvement success. The situational profile that is used by the
OME provides a way to describe the context of a method improvement effort. Using experience
from other organisations in similar situations, this context can be used to determine which
solutions are likely to work and which are not. Such a question is a typical example of a driver
for using the OME to solve a method issue. With the use of existing method fragments and
experiences from other companies, users can find a solution that is specific to their company.
Data related to the evolution of certain process improvements can also be valuable during
similar process improvement efforts. In this case, the data has been used to reconstruct the
implementation path of the requirements refinery. Table 2 shows the evolution of the grouping
in the SPM Sprint backlog, which is one of the most important documents during agile SPM.
The vertical axis contains groups that are used in the sprint backlogs to categorise product
management tasks. The horizontal axis outlines the date of the sprint backlog, starting from the
introduction of Agile SPM in March 2003. At the start, the document has changed often, while in
later months the backlog became more stable. Groups that did not satisfy the product managers
were removed quickly, while other groups have existed almost from day 1. Such information
can be valuable in measuring process improvement quality and in identifying possible problems.

7 Conclusions and further research

The software industry is showing a major shift, from project-driven software
development to market-driven product development. With this change, the range of
influences, issues and benefits change tremendously. The newly emerging field of SPM
is seeing a steady flow of new techniques and methods that are required to deal with this
new situation, developed both by academia as well as practitioners. To support this field,
we have proposed the creation of a knowledge management system for SPM methods.
We think that such a system will increase the maturity of product software companies,
allowing the development of products with higher quality and more revenue.

The proposed solution relies on four key areas for supporting practitioners in the
area of SPM; knowledge dissemination, method assessment, method improvement, and
method execution. Effective knowledge dissemination is achieved by the method-base,
which forms the backbone of the approach. It provides a large variety of methods and
techniques in combination with experience reports from other professionals.

To support knowledge assessment, the OME combines the context of an organisation
with a capability-based assessment instrument. It enables practitioners to quickly the
current maturity of their processes, and to determine which areas are in need of
improvement. This information can be used to focus process improvement effort, and to
benchmark the organisation’s processes with those of other players within the industry.

By combining process assessment results with knowledge stored in the method
base, the OME is able to provide context-aware process improvement advice. It
supports incremental process improvement by splitting up large process improvement
proposals into smaller steps. These are then combined into an improvement roadmap
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that facilitates the enactment of the proposed improvements. Improvement retrospection
is applied to learn from historical data.

Table 2 Evolution of the SPM sprint backlog

2007-03
2007-04
2007-05
2007-06
2007-07
2007-08
2007-09
2007-10
2007-11
2007-12
2008-01
2008-02
2008-03
2008-04
2008-05
2008-06
2008-07
2008-08
2008-09
2008-10
2008-11
2008-12
2009-01
2009-02
2009-03
2009-04
2009-05
2009-06
2009-07

Product knowledge transfer x x x x x x x x x x x
Subgroup x
Web team x
Internal operating x x x x x
procedures
EE team x
Scope and vision on CRE x
Scalability x x
Licensing x x
Roadmap x x
Products x x x x x x x x
Subgroup x x x x x x x x
Product board x x x x x
Change management x
Concepts x x x x x x x x x x x x x
Subgroup x x x x x x x x x x
Supplier management x x x x x x x x x x x x x x x x x x x x
Unplanned x
Internal improvements x x x x x x x x x x x x x x x
Standard activities x x x x x x x x x x x x x x x x x x x x x x x
Capital project management x
SR knowledge transfer x x x
Extras x x x x x
Customer and x x x x x x x x x x x x
implementation projects
Product features x x
Integration x x
Commited for release x x x
Subgroup x x x
Theme definition x x x x x x x x x x x x x x x x
Subgroup x x x x x x x x x x x x x x x x
Release launch support x x x x x x
Requirements elaboration x x x x x x x x x x x x x x x
Subgroup x x x x x x x x x x x x x x x
Development sprint x x x x x x x x x x x x x x x
preparation
Subgroup x x x x x x x x x x x x x x x
Concept definition x x x x x x x x x x x x x x x
Subgroup x x x x x x x x x x x x x x x
General items x x x x x x x x x
Knowledge transfer x x x x x x

Each of the areas of the OME approach requires significant further research. First of
all, the concept of method increment is essential in incremental process improvement.
Current research aims at providing a strong definition and validation of this concept.
Furthermore, a classification of product management activities and deliverables is being
created, that will form the basis for CAME. Ultimately, we state that processes can
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be modelled, altered, expanded and downsized as if they were puzzles. Both the
computational as well as the social aspect of this statement will prove very challenging.
In this paper, these topics have hardly been touched upon. However, they will become
increasingly clear, and it is important to balance both of them.

Development of the OME is well under way. Currently, the focus lies on creating
a web-based environment for gathering and disseminating SPM knowledge. Next steps
include the implementation of the process assessment and benchmarking tools. An
important factor that can never be left out during the elaboration is the fact that the
purpose of the OME is the improvement of SPM processes. As a consequence, we are
always dealing with people that bring habits, experiences, and opinions. Overlooking
this aspect would result in a system that is too rigid, forcing people into ways of
working that they will not accept, thereby foregoing the purpose of the system. Instead,
knowledge sharing should be community-based and context-aware. If it is done right,
than the OME has great potential value. We believe that this solution can increase
the maturity of the software industry significantly by providing requirements managers,
product managers and CTO’s with the right tools to optimise their SPM process. In turn,
product quality will rise and costs will fall.
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(Eds.): Proceedings of the International Workshop on Database and Expert Systems Applications,
p.961, IEEE, London, UK.

Carlshamre, P., Sandahl, K., Lindvall, M., Regnell, B. and Natt Och Dag, J. (2001) ‘An industrial
survey of requirements interdependencies in software product release planning’, in B. Nuseibeh
(Ed.): Proceedings of the IEEE International Symposium on Requirements Engineering, p.84,
IEEE, Toronto, Canada.

Carmel, E. and Becker, S. (1995) ‘A process model for packaged software development’, IEEE
Transactions on Engineering Management, Vol. 42, No. 1, pp.50–61.

Cusumano, M. (2004) The Business of Software: What Every Manager, Programmer, and Entrepreneur
Must Know to Thrive and Survive in Good Times and Bad, p.352, The Free Press, New York,
NY, USA.

Davenport, T.H. and Prusak, L. (1998) Working Knowledge: How Organizations Manage What They
Know, 1st ed., p.199, Harvard Business Press, Boston, MA, USA.

Earl, M. (2001) ‘Knowledge management strategies: toward a taxonomy’, Journal of Management
Information Systems, Vol. 18, No. 1, pp.215–233.

Ebert, C. (2007) ‘The impacts of software product management’, Journal of Systems and Software,
Vol. 6, No. 80, pp.850–861.

Fricker, S., Gorschek, T., Byman, C. and Schmidle, A. (2010) ‘Handshaking with implementation
proposals: negotiating requirements understanding’, IEEE Software, Vol. 27, No. 2, pp.72–80.

Gorchels, L. (2000) The Product Managers Handbook: The Complete Product Management Resource,
2nd ed., p.304, McGraw-Hill, Columbus, OH, USA.

Greer, D. and Ruhe, G. (2004) ‘Software release planning: an evolutionary and iterative approach’,
Information and Software Technology, Vol. 46, No. 4, pp.243–253.

Harmsen, F., Brinkkemper, S. and Oei, J.L.H. (1994) ‘Situational method engineering for informational
system project approaches’, in Proceedings of the IFIP WG8.1 Working Conference on Methods
and Associated Tools for the Information Systems Life Cycle, Elsevier Science Inc., New York,
NY, USA, pp.169–194.

Henderson-sellers, B. and Gonzalez-perez, C. (2008) ‘Comparison of method chunks and method
fragments for situational method engineering’, in Proceedings of the Australian Conference on
Software Engineering, IEEE Computer Society, Washington, DC, USA, pp.479–488.

Kittlaus, H-B. and Clough, P.N. (2009) Software Product Management and Pricing: Key Success
Factors for Software Organizations, p.231, Springer, Berlin, Germany.

Kumar, K. and Welke, R. (1992) ‘Methodology engineering R: a proposal for situation-specific
methodology construction’, in Challenges and Strategies for Research in Systems Development,
John Wiley & Sons, Inc., New York, NY, USA, p.269.

Lindvall, M., Rus, I. and Sinha, S.S. (2003) ‘Software systems support for knowledge management’,
Journal of Knowledge Management, Vol. 7, No. 5, pp.137–150.

Pemberton, J.D., Stonehouse, G.H. and Yarrow, D.J. (2001) ‘Benchmarking and the role
of organizational learning in developing competitive advantage’, Knowledge and Process
Management, Vol. 8, No. 2, pp.123–135.

Ralston, D., Wright, A. and Kumar, J. (2001) ‘Process benchmarking as a market research tool for
strategic planning’, Marketing Intelligence & Planning, Vol. 19, No. 4, pp.273–281.

Regnell, B., Svensson, R.B. and Olsson, T. (2008) ‘Supporting roadmapping of quality requirements’,
Software, IEEE, Vol. 25, No. 2, pp.42–47.



22 K. Vlaanderen et al.

Rossi, M., Ramesh, B., Lyytinen, K. and Tolvanen, J-P. (2004) ‘Managingevolutionary method
engineering by method rationale’, Journal of the Association for Information Systems, Vol. 5,
No. 9, pp.356–391.

Sharma, N., Singh, K. and Goyal, D.P. (2010) ‘Software process improvement through experience
management: an empirical analysis of critical success’, in Proceedings of the International
Conference on Information Systems, Technology and Management, Springer, pp.386–391.

Svahnberg, M., Gorschek, T., Feldt, R., Torkar, R., Saleem, S.B. and Shafique, M.U. (2010)
‘A systematic review on strategic release planning models’, Information and Software
Technology, Vol. 52, No. 3, pp.237–248.

Svensson, R.B., Olsson, T. and Regnell, B. (2008) ‘Introducing support for release planning of quality
requirements – an industrial evaluation of the QUPER model’, in C. Ebert, S. Brinkkemper,
S. Jansen and G. Heller (Eds.): Proceedings of the International Workshop on Software Product
Management, pp.18–26, IEEE, Barcelona, Spain.

Tolvanen, J-P. and Rossi, M. (2003) ‘MetaEdit+: defining and using domain-specific modeling
languages and code generators’, in R. Crocker and G.L. Steele, Jr. (Eds.): Proceedings of the
Conference on Object Oriented Programming Systems Languages and Applications (OOPSLA03),
ACM, Anaheim, California, USA.

Vähäniitty, J. and Rautiainen, K.T. (2008) ‘Towards a conceptual framework and tool support for
linking long-term product and business planning with agile software development’, in W. Schäfer,
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