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Abstract— Development processes are often newly defined for every project. However, a reuse of the process knowledge between
different projects rarely takes place. In this paper, we present a concept which permits a general reuse of process knowledge on the
basis of the process family approach and as well the project individual customization of processes according to a mass

customization.

Index Terms— Organizational management and coordination, Software Engineering Process, Development process reference
model, Process model, Mass customization, Process family and Process factory

1 INTRODUCTION AND PROBLEM DEFINITION

Development projects within those developments are
passed through are carried out in many software de-

velopment enterprises. These development processes
are based on known and documented procedures. They are,
however, different from project to project, caused by the
character of the relative uniqueness of a project.

These development processes can be distinguished in
core processes, supporting processes and leadership proc-
esses. The real creation of value takes place within the core
processes. This creation of value is designed depending on
the business, the project, the customers and the product.
Supporting processes —e. g. invoicing and reporting — are
relatively standardized over the projects. Leadership proc-
esses are for control and decision —e. g. in the field of pro-
ject and multi-project management— and are organized
generally for all projects.

The real core processes — as for instance software devel-
opment, service development or software-service co-
design — offer a high potential for the improvement of effi-
ciency. This improvement can be reached during the prepa-
ration —in other words, the design of the development
process — and the execution of the project. Just like in pro-
duction processes so-called “operation centre systems” can
be used for supporting the development. Such systems al-
low a process based project control and supervision.

Mass customization is a synthesis of mass production
and the production of individual customer products. In this
expression, the contrasting concepts of "mass production”
and "customization” are combined. With the application of
certain technologies and innovative organizational struc-
tures, the production of variant-rich and often even cus-
tomer individual products and services shall be possible at
absolutely high product quality and short delivery times to
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rates of the mass production [1]. The most important aim of
the mass customization is the planning and the production
of goods and services with that amount of variability, that
each customer can find exactly the solution requested by
him and the products the he is financially interested in.

In the software sector, reuse and individualization have
been playing an important role during the last time. Exam-
ples are component development, product line approaches
and others. On the other hand, reuse and project-specific
customization of process knowledge is inadequately carried
out. This leads to a high customization effort during the
design of the processes for new projects. The whole deve-
lopment process is frequently completely new developed
based on the procedure model, although the projects to be
carried out have many common features.

A concept for the adaptation of development processes
on the base of individual project features is introduced in
this article. The aim is a “mass customization” according to
an individual provision of development processes with a
high rate of reuse of documented knowledge about deve-
lopment processes. The efficient management of the deve-
lopment process components is therefore required.

First, basic conceptualities are explained in the context
of procedure and process models. Then we represent how
processes can be defined based on procedure models. The
concept of the family based adoption of the procedure
models is explained after the exposition of the basic ideas of
the system family approach. An example and an outlook
will conclude this paper.

2 BAsics

2.1 Procedure and Process Models

The explanation of the following concepts is orientated
towards the appreciation of the group WI-VM of the Ger-
man Society of Computer Science, as it is documented e. g.
in [2]. Figure 1 shows a summary of the concepts and their
relations used here.

The development processes are carried out within the
development projects. They are important at the runtime
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time of the project. These development processes —and the
project itself too — are part of the life cycle of the complete
product, e. g. the software life cycle.

The development processes can be represented in a
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Fig. 1. Basics concepts.

process model. This process model is the result of the proc-
ess design for the current development project. It depends
on the features of this project and is therefore only suitable
for this specific project. The process model is consequently
also part of the project plan.

A procedure model is the reference model for the devel-

opment processes. It describes in an abstract way in which
states the system to develop can be. A procedure model is
the base for the process model, which is formed depending
on the specific project features.
The procedure model is influenced by the basic procedure
strategies. Such a procedure strategy describes a vision or
an idea about the development of the application [3, p. 33].
Version oriented or risk oriented approach are examples of
procedure strategies.

Variants for the derivation of process models

To derive process models from procedure models, dif-
ferent ways are conceivable as represented in the following.

Variant 1: A generic procedure model from the literature
which seems to fit to the project environment is adapted to
the conditions of the organisation and the concrete project
requirements. A specific procedure model is designed for
the organisation and the projects on that base.

This specific procedure model is then refined to a pro-
ject-specific process model. This procedure reoccurs corre-
spondingly at every project. It is obvious that the reuse is
carried out only on the high abstraction level of the generic
procedure model. The same or similar customizations are
performed repeatedly, see figure 2.

Variant 2: A reference procedure model, suitable for the
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Fig. 2. Variant 1.
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organisation and the project type and based on a generic
procedure model, is selected. This reference model is
adapted to organization-specific and project-specific condi-
tions. If a reference process is also part of the reference
model, then this can be adapted for the concrete project
(customization). If not, a process model is made based on
the adapted reference model. The reference model (proce-
dure and/or process model) can be extended by organiza-
tion-specific or project-specific attributes and therefore
serve as a template for further projects.

The level of reuse in this variant is higher than in the
first one, because specific features are already documented
in the reference models, see figure 3.

Variant 3: Here the reference procedure model is the
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Fig. 8. Variant 2.

foundation for the adaptation. This reference procedure
model must be suited for the organisation and project-
specific conditions. If a reference process is available, then
this is adapted correspondingly (customization). If not, the
reference procedure model must be used as starting point
of the customizations. This way is the same compared to
Variant 2.

The project features which influence the customization
of the process model are now identified. The common and
different features are documented in a feature model. With
every project, the knowledge therefore increases. The prob-
ability increases that certain development elements (so
called process components which are different from the
reference model) can be applied for further development
processes. It is prerequisite that features of a process com-
ponent are related to features of a project.

With this approach, the development process does not
have to be described again and again from scratch. Com-
mon and varying process components are reused: a con-
figuration of the process model. The result is a development
process which was configured on the basis of already exist-
ing process components. Process components that do not
have a fitting template till now are created and added to the
knowledge base. So they are able to be used again in the
future.

The highest reuse of process components of a procedure
model is achieved with the variant 3. The costs for the indi-
vidualization of a development process are the lowest. By
reusing of the process knowledge, the quality and the ma-
turity also increase. This aggregated knowledge can also be
changed.

This variant is introduced in detail in chapter 3. Basic
ideas of system families are explained in the following part.



