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Abstract

With increasing process maturity of the software-developing companies, an increasing
interest in standardized processes can be observed. Company-specific standards are often derived from reference standards such as ISO/IEC 12207 or the German V-Modell
XT. Developing and deploying a (new) company-wide standard is a challenging task
with many obstacles. Many efforts in defining and deploying standard processes in a
company do not result in sufficient adherence between the defined and the lived (i.e.,
the enacted) process. Such situations have severe consequences, e.g., it is not possible
to measure processes. Published experience with process definition and deployment
projects is often anecdotal or incomplete. This paper describes the adaptation of a generic process standard to an organization and its deployment to daily practice. In this
article, the approach taken for adapting and deploying the V-Modell XT in the data
processing department of the German Josef Witt GmbH is described. Additionally, effort data and lessons learned with respect to these activities are given. Finally, effects
visible so far are sketched.
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1 Process Standards in Industry
In recent years, the trend of introducing and optimizing defined process models for developing software-intensive systems in companies and other organizations has gained momentum.
This is motivated by a plethora of different reasons working alone or in combination. These
reasons include, in particular, (1) the increasing maturity of companies, which – for a certain
level – demand defined processes, (2) the need for defined and possibly certified processes to
acquire external orders and to prove the quality of development processes, (3) the increasing
complexity of real-world development processes, especially in terms of interdisciplinary development with other disciplines such as mechanical engineering, (4) the increasing (global)
distribution of development processes, which demand a coordinated approach, especially at
the interfaces.
Potential advantages of defined processes in organizations include – among others – high development productivity, the ability to (better) plan development projects, usage of experience
from past projects, and support regarding the coordination and cooperation of developers.
Apart from this, explicit and instated process models are a necessary prerequisite for continuous, metric-based process improvement, because only such process models allow for instrumenting processes with process metrics.
Since development processes are mostly human-based and, in the software area, depend
strongly on the development context, there are no ideal or commonly applicable development
processes. Selecting suitable processes normally depends on the respective development context and project goals. For example, the criticality of the software to be developed and its
maintenance period have a distinct impact on the development documentation necessary. According to this, it is important to carefully distinguish the different process models, e.g., in
terms of agility or discipline. Likewise, when introducing such a process model, it needs to be
adapted to the development context. Furthermore, it is necessary that defined processes are
followed and improved continuously. In practice, this means that existing and often implicit
processes need to be changed gradually towards defined target processes, which poses great
difficulties, because with this task comes the necessity to change human behavioral patterns.
Simply prescribing pre-defined process standards has not been successful in practice.
There are different ways to establish a defined and followed development process within an
organization. For one, this depends on the goals of the organization with regard to process
management. Another important point is organization maturity. Three substantial goals concerning process management measures are improvement, certification, and process harmonization. If improvement is the goal, then the interest in process models is usually triggered by
acute problems with the daily business, e.g., many defects surfacing after delivery or many
late requirements changes. If certification following a standard is the goal, several reasons
may be identified as triggers. For example, certain certifications are often necessary prerequisites to acquiring an order, for example, a SPICE certification within the automobile industry,
or its equivalent for the V-Modell XT in the German public administration. Certifications may
also be actively used as a recommendation for certain tasks, because a certification identifies
(or rules out) potential weaknesses compared to a reference model. Finally, process harmonization often seeks to integrate different organizational units and to facilitate their cooperation.
This may be the case after acquisitions or following quick growth. A uniform understanding
of the process and a uniform vocabulary enable these units to work together effectively.

Organization maturity considerably influences the approach of introducing and evolving a
process: for example, if a new development branch is set up within an organization, or if organization maturity is so low that even implicitly followed processes do not exist, it may be
wise to use a domain-specific process template as a starting point, adapt these processes, and
then use the adapted variant of the standard within the organization. Such process templates
may be ISO/IEC 12207 or the V-Modell XT. In case the templates do not fit the organization’s domain, one may still use the process architecture (i.e., the meta-model) without the
concrete processes, in order to achieve a common notation to describe process entities and
their interaction. More mature organizations with defined and established processes usually
cannot be improved by simply modifying their processes towards a prescribed, external process model. This approach only makes sense in some exceptional cases, e.g., concerning standards for process interfaces. For example, changing from one development technique to another may pose substantial risks. If a mature organization is forced by external powers to
comply to some standard, there normally exists the possibility to provide a mapping between
the organization-specific processes and the ones of the standard, thus demonstrating a sufficient equivalence between both and thereby proving process conformity.
Depending on the goals of process management and organization maturity, different measures
are necessary to introduce defined and followed processes into an organization. Particularly if
process standards external to the organization are to be introduced, such measures have been
found to be extremely important. An unadept approach will almost certainly lead to negative
provisions with developers concerning usage of the processes, and have a lasting negative
effect on the success of the measure.
This article describes a two-phased approach to adapt the German V-Modell XT [1], a process
standard supported and demanded by the Germany government, and introduce it into industry
practice. The experience gained shows that it is by far not sufficient to systematically develop
a company-tailored variant of the standard, but that equal efforts need to be invested into getting the organization to use the tailored standard.
The paper is structured as follows. Section 2 gives some related work. Section 3 explains the
adaptation of the process standard and its subsequent deployment at Witt. Section 4 describes
lessons learned during the project, and Section 5 discusses the experience and gives an outlook on the process future at Witt.

2 Related Work
In a five-year study conducted at Ericsson AB (Sweden), 18 process improvement projects
were accompanied [2]. The main influence factors on project success identified were process
push, which originates from the process deployment group, and practice pull, which comes
from the people who execute the process. [3] presents a framework for process deployment
used by Nokia. lists as one important success factor a helpdesk facility for employees who
have difficulties with the new process. [4] stresses the importance of early and active involvement of the affected employees, as well as their continuous mentoring during and after
process deployment. The meaning of strong management commitment and a high level of
transparency and employee involvement when designing and deploying new processes is reported in [5]. presents five major influence factors with high relevance as a result of a comprehensive literature study concerning influence factors on organizational change during
software process improvement programs.

[6] describes a method for the systematic elicitation and documentation pf process knowledge
in descriptive process modeling. A common overview of software process modeling is given
in [7]. Finally, new processes are often based of or replace already existing ones. An approach
to automatically compare old and new processes in order to identify changes is described in .

3 Selecting, Adapting, and Deploying a New Process Standard

3.1

Goals and Context

Josef Witt GmbH is a medium-sized (2.200 employees) mail order business in the clothing
domain within the Otto group (123 companies, 55.000 employees). IT services are an integral
part of the group – outsourcing IT to external service providers would only be possible to a
limited extent because of the necessary flexibility and detail of knowledge of the business
processes. Therefore, most of the development work is done internally. The Datenverarbeitung (data processing) department consequentially performs about 60 projects every year with
80 employees. These projects are in the range of 20 to 2000 person days. Besides projects, a
multitude of so-called “Tasks” are realized. Every year, about 200 of such mini-projects are
executed, covering all kinds of maintenance work. Tasks have two distinct features: low estimated effort (up to 10 person days) and low complexity.
For several years, the V-Modell 97 (the predecessor of the V-Modell XT) has been used for
all projects. During this time, this has proven to be the source of a number of problems. Since
the V-Modell 97 had been created mainly for development work for public clients, it was
suitable only partially for typical Witt projects. For example, many project types common for
Witt (e.g., infrastructure projects of the systems department) were not covered at all by the VModell 97. At the same time, the tailoring abilities of the V-Modell 97 are not exactly great,
either, so that a lot of effort is required either for adapting the V-Modell 97 or during project
execution with a suboptimal approach. Because of these problems, the search for a new process standard was started in 2004. The goal was not certification according to a specific standard, but to find a stable basis, onto which a Witt-specific process standard could be developed. While the V-Modell 97 lacked the required features, its successor, the V-Modell XT,
provided them, in particular through its good support for tailoring the process. The V-Modell
XT is a process model for planning and realizing (software) development projects. It is designed as guidance for planning and executing development projects, considering the entire
system life cycle. It defines the results to be achieved in a project and describes approaches
for developing these results. In addition, the V-Modell specifies the responsibilities of the
participants. Thus, the V-Modell describes in detail "who" has to do "what" and "when"
within a project [1].
At the same time the decision in favor of the V-Modell XT was taken, Witt joined the BMBFfunded research project V-Bench [8], which concentrates on the adaptation of the V-Modell
XT and its application in industrial contexts. This way, Witt profited from the direct interaction with the V-Modell XT project team, e.g., for model adaptations and coaching purposes.
For the V-Modell XT project team, on the other hand, Witt provided valuable data concerning
the usability and quality of the V-Modell XT. Further goals of the new Witt-specific process
standard, besides the optimal support of Witt projects, were the adaptation of the existing tool
landscape for project management, configuration management, and software modeling to the

current project situation. In addition to that, all tools should work in a V-Modell XT-aware
manner, i.e., support the creation of the necessary documentation. One major goal throughout
the entire project was to ensure user acceptance of the V-Modell XT in order to really use the
new process standard, and not to produce a big book that nobody ever reads.
The V-Modell XT is neither an assessment standard, nor a capability maturity model. Therefore, the goal of the Witt V-Modell XT project was not to become a certified Level-3 company. Its intention was purely to create and deploy a company-wide standard software process. Likewise, measurement issues besides effort and duration were mostly neglected and will
be addressed in future stages.
The project was controlled through a series of Jours Fixes, where the complete project team
would meet and discuss work done so far, identify problems, devise solutions, and fine-plan
the increment until the next Jour Fixe. Another important topic was to process the problems
and suggestions list. About 20 Jour Fixe dates were fixed at project start, taking into consideration the fact that the concept and process design phases required more coordination than
the later phases.

3.2

Creating a Custom Process Standard

This chapter describes the steps taken on the path from the generic standard as provided by
the V-Modell XT to the Witt-specific process standard (see Figure 1). The steps are explained
in the following sections.
3.2.1 Analysis Phase
During analysis of the current working procedures, projects of the past five years were analyzed for repeating, similar parts and for variations. The results of this analysis were used
later in the definition of the Witt-specific project templates. Data collection was done by
means of questionnaires that were filled in by Witt employees, by interviewing key personnel,
and through discussions within the Witt V-Modell XT project group. In total, 15 questionnaires were filled in by 25 people. Interview partners were mostly project managers and software developers. One major output of the analysis were the strengths and weaknesses of the
current development approach within Witt. This output was later used to incorporate improvements into the new process standard. For example, one weakness identified was project
manager overload with too many and too unspecific tasks. Other weaknesses included too
little quality assurance at some points and sometimes different considerations of projects of
different departments.
In a second step, the generic V-Modell XT was analyzed for features that depicted the current
approach at Witt. The features identified were marked for direct transfer to the Witt-specific
model, while features with no direct match were evaluated as to whether they were necessary
or could be left out. Finally, necessary changes to features were identified. The whole analysis
phase took about five months.
3.2.2 Concept Phase
The goal of this phase was to model the new Witt processes and to create a mapping to VModell XT concepts and terminology. The starting point was the identification of the project
types relevant for Witt. Besides client-server-development projects, these were projects con-

cerned with mainframe development, system operation projects, and projects for the introduction of new technologies and methods. Except for the client-server-development projects,
which were widely equivalent to V-Modell XT’s software development projects, none of the
project types relevant for Witt were foreseen within the V-Modell XT standard. Thus, creating them was necessary.
The project types were created according to the V-Modell XT rules. Quite a number of work
products required by the V-Modell XT were already instated in some form or another at Witt.
Therefore, wherever possible, the existing products were used and/or adapted, in order to facilitate the transition to the new processes for the developers. All conceptual work was done
in the form of workshops. Participants in the workshops included – depending on the project
type being discussed – the future users, management, the coaches from TU München [9] and
MID GmbH [10], and Witt’s V-Modell XT project team. Only by incorporating all these
stakeholders into the efforts could it be assured that all parties had a common understanding
of the new processes and therefore would fully support them. This phase took about three to
four months, during which time a two- to three-day workshop was held about every other
week.
3.2.3 Process Design Phase
The initial process structure in the form of V-Modell XT process type descriptions created
during the concept phase was filled with life during the process design phase. For example,
descriptions for all concerned process elements (products, activities, roles, milestone plans,
…) had to be adapted or newly created. This work was mainly carried out by the future users
of the respective elements. For example, members of the system operations group were responsible for the elaboration of the activity “hardware exchange”, while “software development” was elaborated by the software developers of the data processing department. The core
activities (project management, quality assurance, configuration, control, and change management), on the other hand, were copied mostly unchanged and only partially adapted or
expanded, to suit Witt’s needs. During process design, the future users of the process were
explicitly included in the ongoing work. This was done to achieve better identification with
the new processes and thus, better acceptance of the new process as a whole. Another step
into this direction was the decision not to use V-Modell XT’s project assistant’s ability to
generate document templates, but to create Witt-specific templates based on Word and Excel.
The goal behind this was to create more user-friendly templates than the somewhat limited
abilities of the project assistant would allow. For example, the standard V-Modell XT templates for product descriptions were amended with tables, macros and fields. Experience collected during process deployment later showed that these individually crafted templates had a
major influence on V-Modell XT’s acceptance.
Problems encountered. The only serious problem during process design was to maintain a
uniform look and feel of the many descriptions, despite their many different editors. In order
to achieve this, a style guide was developed in advance to mitigate this risk. The style guide
described the structure and format of all texts developed and was applied consistently
throughout the phase. Because of the many editors who had to be coordinated, the process
design phase was the most effort-prone phase of process adaptation. It took about five to six
months to complete.

3.3

Deploying the Customized Process Standard

3.3.1 Employee Training
Since the newly defined Witt process meant major changes in many daily activities of the data
processing department, a detailed concept for training and deployment was devised. This included information events before actual deployment, “guided tours” through the new process
for all employees, as well as role-specific training units for certain groups of employees. During these training units, nine different roles were educated in terms of methodology and (new)
tools used. Special trainings addressed the tools INNOVATOR [10], Dimensions [11], Augeo
[12], and QA-Center , and were held for specific employees, in cases where the common or
role-specific trainings did not contain the respective parts. In addition to the data processing
department trainings, all affected departments within Witt that were taking on the customer
role were informed about the new process and trained as well. A supplementary newsletter
was established, keeping all Witt employees posted about new developments and “breaking
news” in the Witt-V-Modell XT area.
The training measures required significant effort to be spent. In numbers, 56 person days were
spent for the common information events and the guided tours. Role-specific trainings required about 140 person days, and the additional tool trainings consumed another 42 person
days. In total, 238 person days were spent to train about 80 data processing department employees and the required personnel in the (customer) departments of Witt (about 20 additional
people). The training phase took nine months to complete and was held in parallel to process
design and process deployment.
3.3.2 Process Deployment
Deployment of the new process was achieved in a project-based manner. This means that new
projects starting after an appointed date were carried out using the new process, while already
running projects were not converted. This approach minimized friction losses during deployment and, at the same time, ensured consistent application of the new process. Especially during the first weeks and months of using the new process, many questions surfaced amongst
the affected employees. This was anticipated, because it was clear that the trainings dispensed
the formal knowledge required, but its application in the daily project business was not always easy. To cope with this, a helpdesk service was provided from the first day, which could
be addressed in case of any questions and problems with the new process. The helpdesk service was provided by the V-Modell XT development team and thus had expert knowledge
about the new process. At the same time, a problem and suggestion list was established,
where any employee could add problems, inadequacies, and unclarities sensed within the VModell XT, and also make improvement suggestions. The list was processed at every Jour
Fixe, so that every employee got timely feedback to his or her list entries.
Both offers – helpdesk service and problem and suggestion list – were accepted right away by
the employees, and used intensively. The collected feedback suggests that because of these
two measures, employees never had the feeling of being left alone in front of a pile of new
concepts. At the same time, integrating employees into process customization through the
problem and suggestion list provided valuable improvement feedback, which already led to
significant enhancements of the originally devised process. Both helpdesk service and problem and suggestion list have been continuously supported in the stabilization phase (since
April 2006), whereas helpdesk usage has been continuously declining with increasing em-

ployee routine.

4 Lessons Learned & Success Factors

4.1

Overcome Resistance

At the beginning of the project, many employees were skeptical concerning the new process.
Often, changes were opposed with statements such as “the V-Modell XT does not fit our
situation”, “everything is different here”, “why change anything, it is working all right”. This
fear of the unknown, respectively of changes, was not unexpected, but partly surprising in its
intensity. Eventually, these fears were removed through a combination of different measures
with the goal of maxing out the transparency of the changes that were going to happen. For
example, information concerning upcoming changes was dispensed to employees constantly,
during the process customization phase as well as during deployment. At the same time, employees from all departments were integrated into the different project phases all the time, so
that the new process also was a result of their efforts right from the beginning.

4.2

Ensure Support Services

Providing contact persons for questions and problems at any time turned out to be another
important success factor. The trainings provided knowledge about the “tool” V-Modell XT
and a “user manual” for its application all right, but actual usage in daily business turned up
many stumbling blocks. In the end, most of these stumbling blocks were removed only
through intensive mentoring of all affected employees. Mentoring was done through various
means: A “V-Modell XT fibula” provided help in a number of everyday situations. In addition to that, a helpdesk service was established, which provided a V-Modell XT hotline for
answering questions and providing further assistance in case of problems. This support ranged
from pointing people to suitable templates to assistance in creating a (new) document for the
first time.

4.3

Keep Proven Concepts

A third significant success factor was to not replace everything by default, but to always keep
the benefit in focus. For example, it was necessary to unify role definitions across the entire
Witt data processing department in order to reach the goal of implementing consistent project
execution, leading to major changes in some areas. On the other hand, the document templates provided by the V-Modell XT, resp. its tools, were not transferred to Witt, because the
templates already in use were more comfortable to use. Rather, the existing templates were
cautiously adapted where necessary, without altering the look & feel known to everybody.
This led to a high rate of recognition amongst employees and, as a consequence, better acceptance of the partially new templates.

4.4

Management Commitment

Last but not least, string and continuous management commitment was another decisive factor for the success of the V-Modell XT project at Witt. In the end, the project consumed more
than marginal effort (see Figure 2). The support demonstrated by management made the importance of the project visible to the employees on the one hand, and on the other hand, relieved the project team of unnecessary financial fights, distracting it from its real duties of
designing and deploying a new standard process. The key was trust: The management trusted
the project team that it would do their job properly, and the project team trusted the management that it would get the needed resources.

5 Discussion and Outlook
The main advantage Witt gained through its specific V-Modell XT instance is the unified,
consistent process applied throughout all projects. Every project uses the same terms, document templates, role names and definitions, etc. – this started saving enormous maintenance
and communication effort right after the deployment of the new process. In addition to that,
all people involved profit from the clear (process) interface definitions that clearly describe all
activities. The precise definition of the customer/supplier interface especially helps to make
the Witt-internal relationship of the departments to data processing explicit and unambiguous.
Since the V-Modell XT prescribes the documentation of all activities, this documentation has
stopped to depend on the respective person carrying out the activity. This led to every project
being documented similarly, simplifying cooperation amongst different groups and departments enormously, as well as facilitating the management of these projects.
Alltogether, the following reports gathered from literature could be confirmed during development and
deployment of the Witt-specific process:

•

At the beginning, many people have a skeptical to negative attitude.

•

This problem may be remedied with lots of information, transparency, and especially contact persons in case of problems.

•

Active involvement of employees in process changes yields valuable information for further improvement and, at the same time, helps to reduce resistance.

•

A goal-oriented approach that only changes things if this is definitely beneficial for reaching the goals helps to reduce the number of changes and increases their acceptance.

•

Management commitment throughout the whole process definition and deployment project is essential for the success of the project.

Currently, the project is in its stabilization phase. Therefore, not all benefits expected from
using a standard process model have set in with full effect. Nevertheless, the following benefits have already surfaced:
•

The binding character of the new process model helps in many project situations. This
applies to the flow of activities as well as to the perception of the defined roles. This helps
to reduce unnecessary and time-consuming coordination activities.

•

Currently, projects are running as fast as before the process changes. Nevertheless, the
improvement potential is clearly visible and is being systematically exploited.

•

Identification of employees with their roles is already clearly visible.

•

Project quality has clearly improved already. Project and product documentation are both
much better than with the old processes.

Besides the benefits gained through the new process, it has become apparent that the ability to
leverage these benefits strongly depends on the employees’ acceptance of the new process.
The heavy focus on the deployment aspect (as can be seen by the effort spent during the different phases in Figure 2) throughout the whole project has proven to be the right decision,
and has led to a smooth transition to the new processes. Taking a close look at Figure, it becomes apparent that the effort for training and deployment (green columns) exceeds the effort
spent on process analysis and design (orange columns). In fact, training and deployment consumed about 370 person days, whereas analysis and design required about 330 person days.
These numbers average to about 3.7 days of training, deployment, and mentoring effort per
person affected, including the effort for both “teachers” and “students”. Considering total effort, about 5.5 person years were spent to develop and deploy the new process for 100 affected people.
After about one year of doing project work with the new process, almost all employees are
convinced of the benefits of the new process and do not want to go back to the old processes.
The Witt-internal project “V-Modell XT” has been completed in the meantime. A maintenance project for the process, which evolves and further optimizes the process, has been
started and attached seamlessly. There still comes in a constant stream of improvement suggestions from employees, which are regularly evaluated and implemented. Just like the software systems developed and maintained by the data processing department at Witt, the process also lives. And like the software systems, the process also must be adapted to new challenges, in order to ensure the current level of performance and to improve it in the future.
Current activities, besides systematic adaptation and maintenance of the company process,
focus on the definition, collection, and usage of measures in order to gain quantitative insights
into the (new) process. We will report on this in a future paper.
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