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Preface

This volume contains papers presented at the International Conference on Software
Process (ICSP 2007) held in Minneapolis, USA, May 19-20, 2007. ICSP 2007 com-
prised two successful series of process-related workshops, the International Workshop
on Software Process Simulation and Modeling (ProSim) and the Software Process
Workshop (SPW).

The theme of ICSP 2007 was “Coping with Software Process Dynamics and Agil-
ity.” Software developers work in a dynamic context of frequently changing tech-
nologies and limited resources. Globally distributed development teams are under
ever-increasing pressure to deliver their products more quickly and with higher levels
of quality. At the same time, global competition is forcing software development
organizations to cut costs by rationalizing processes, outsourcing part or all of their
activities, reusing existing software in new or modified applications and evolving
existing systems to meet new needs, while still minimizing the risk of projects failing
to deliver. To address these difficulties, new or modified processes are emerging,
including agile methods and plan-based product line development. Open source,
COTS and community-developed software are becoming more popular. Outsourcing
coupled with 24/7 development demand well-defined processes to support the co-
ordination of organizationally and geographically separated teams.

The increasing challenges faced by the software industry combine to increase de-
mands on software processes.

ICSP 2007 was a continuation of two successful series of process-related work-
shops, ProSim (Software Process Simulation and Modeling Workshop) and SPW
(Software Process Workshop). SPW and ProSim were conducted jointly for the first
time in 2006 as a co-located event to ICSE 2006. ICSP 2007 continued a long tradi-
tion of software process research, positioning itself as the new leading-edge event for
systems and software process research.

In response to the call for papers, 98 submissions were received from 14 different
countries and regions: Australia, Brazil, Canada, China, France, Germany, Japan,
Korea, The Netherlands, Pakistan, Spain, UK, USA, and Turkey. Every paper was
rigorously reviewed and held to very high quality standards, and finally 28 papers
were accepted as regular papers for presentation at the conference.

The papers were clustered around topics and presented in five regular sessions,
each consisting of two threads. Topics included Process Content, Process Tools and
Metrics, Process Management, Process Representation, Analysis and Modeling, Ex-
perience Report, and Simulation Modeling.

Highlights of the ICSP2007 program were two keynote speeches, delivered by
Larry E. Druffel (President and CEO, SCRA, USA) and Merwan Mehta (Department
of Technology Systems, East Carolina University, USA).

A conference such as this can only succeed as a team effort. All of this work would
not have been possible without the dedication and professional work of many col-
leagues. We wish to express our gratitude to all contributors for submitting papers.
Their work formed the basis for the success of the conference. We would also like to
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thank the Program Committee members and reviewers because their work guaranteed
the high quality of the workshop. Particular thanks also go to the keynote speakers for
giving their excellent presentations at the conference. Finally, we would also like to
thank the members of the Steering Committee, Barry Boehm, Mingshu Li, Leon
Osterweil and Wilhelm Schifer, for their advice, encouragement and support.

We wish to express our thanks to the organizers for their hard work. The confer-
ence was sponsored by the International Software Process Association (ISPA) and the
Institute of Software, the Chinese Academy of Sciences (ISCAS) and the ISCAS
Laboratory for Internet Software Technologies. We also wish to thank the 29th Inter-
national Conference on Software Engineering (ICSE 2007) for sponsoring this meet-
ing as an ICSE Co-located Event. Finally, we acknowledge the editorial support from
Springer for the publication of this volume.

For further information, please visit our Web site at http://www.icsp-
conferences.org/icsp2007.

March 2007 David M. Raffo
Qing Wang
Dietmar Pfahl
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Extending Microsoft Team Foundation Server
Architecture to Support Collaborative Product Patterns

Fuensanta Medina-Dominguez, Maria-Isabel Sanchez-Segura, Antonio Amescua,
and Javier Garcia

Computer Science Department, Carlos III Technical University of Madrid

Avda. Universidad, 30, Leganes 28911, Madrid, Spain
{fmedina, misanche, amescua, jgarciag}@inf.uc3m.es

Abstract. This paper provides a practical solution, based on process reuse and
knowledge management techniques, to make software engineering theories
more accessible, easier, and cheaper for software development organizations to
implement. It shows how the PIBOK-PB architecture (Process improvement
based on knowledge-pattern based) and the extensions of a commercial product,
Microsoft solution Visual Studio Team System, are used to achieve this.

Keywords: Software Engineering, Process Management, Reuse, Patterns.

1 Introduction

Software engineering provides enough formalisms to guarantee the execution of a
software project. However, if we look at the data on software projects, we will
observe that, in 1995, on average, only around 20% of software projects were
completed on time and within the budget [1]. What happened to the remaining 80%?
These percentages have changed little since, and many projects still fail to comply
with the triple constraints of scope, time and cost [2]. Poor project management and
insufficient use of software engineering techniques are some of the reasons for this
non-compliance.

This data can help us to understand that although the theories in the software
engineering field are sufficiently matured and are widely known, it is the
implementation of software engineering best practices that helps organizations
improve their productivity, software quality, and reduce costs [3]. But it is very
difficult to implement them because these organizations must first know the theory,
and how to implement them successfully [4] [5] [6], which is not gathered in the
literature. Evidence also reveals that the implementation of software processes in
software development organizations is a complex and expensive process, mainly for
small and medium enterprises [7]. We have focused on bridging the gap between
theory and practice in software development processes and best practices to make
them accessible, and thus beneficial, for small and medium enterprises.

The experience of the American Federal Aviation Administration (FAA) indicates
that knowledge management combines positively with process improvement, benefits
the organization and the process improvement programmes [8]. Some papers, like the
one published in [9], suggest that technology, structure, culture, knowledge process
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architecture of acquisition, conversion, application, and protection are essential
organizational capabilities or "preconditions” for effective knowledge management.

We believe that knowledge management can be applied to software engineering to
transform software engineering data and information, described as process models,
standards, methodologies, etc., to knowledge and innovation. This is possible once the
knowledge of experts on process model, standards, methodologies, etc., is elicited and
translated into a computable model. Therefore, a software system can make use of this
knowledge in order to reduce the cost of process definitions and hasten the maturity
of the processes.

Data and information must be encapsulated to allow their subsequent recovery and
reuse, and their evolution into knowledge. The artefact to encapsulate this knowledge
is the pattern concept. Patterns are an established and well-known format to capture
engineering knowledge [10], but the real power of patterns to enable knowledge
transfer for practical use is still under development due to the limited number of
approaches that endow patterns with practical implementation. The authors proposed
the product pattern concept as well as a model called PIBOK-PB to support process
improvement based on patterns [11]. In this paper, we describe the architecture that
supports the PIBOK-PB model as well as the Microsoft VSTS extensions to provide a
collaborative practical solution based on process reuse and knowledge management
techniques.

We have no evidence of research groups working on combining software
engineering, patterns, and knowledge management techniques supported by
collaborative working environments. The US Federal Aviation Administration (FAA)
and the SINTEF group (Foundation for Scientific and Industrial Research at the
Norwegian Institute of Technology) are currently working on process improvement
based on knowledge management, but their solutions are not supported by
collaborative working environments.

The remainder of this paper is structured as follows: section 2 describes PIBOK-
PB model architecture; section 3 explains the extensions done to Microsoft VSTS to
satisfy the PIBOK-PB architecture requirements; section 4 summarises related work
and finally section 5 presents the conclusions and future trends.

2 PIBOK-PB Architecture Description

The PIBOK-PB model (Process Improvement Based On Knowledge — Pattern Based
Model) [11] is a knowledge-based software process improvement model that would
allow the use of product patterns as the artefact to encapsulate the knowledge for use
in the development of activities and tasks of the process model chosen.

PIBOK-PB model [11] architecture is made up of four layers, see Fig. 1. These
layers are described below:

e  Organization layer: this layer processes the data and characteristics of the
organization and their business processes. It is responsible for obtaining the
data of the organization, for example, the kind and size of the organization,
field of their business processes. In summary, this layer is responsible for
gathering data, provided by the project manager, related to the forces of the
organization.
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This layer supports the appropriate selection of process models,

methodologies, etc, for each organization and project, depending on their
features.
Project instantiation layer: this layer is responsible for obtaining information
related to the project to be developed, for example, the kind of the project, the
paradigm chosen to implement the project, the number of employees and their
roles in this specific project. These data establish the context and forces of the
project to be developed.

This layer allows the instantiation of process models, methodologies, etc.,

in a specific project, so it can be customized.
Patterns instantiation layer: this layer is responsible for the instantiation of the
product patterns that best fit the activities included in the process model template
selected. The product pattern is an artefact which contains the expert’s
knowledge to obtain a specific software product. The product pattern concept
is described in more detail later.

This layer allows the recovery of knowledge to be reused in the specific

project under development.
Collaborative layer: this layer provides a collaborative platform which contributes
to the functionalities and advantages of collaborative environments. It also
provides collaborative functionalities when they are demanded by the roles
involved in the execution of a product pattern or when collaboration among
patterns is required.

PIBOK-PB

Organization Layer

Project Instantiation Layer

Pattern Instantiation Layer

Collaborative Layer

Developed and

Product Patterns Projects under
Repository execution
Repository

Fig. 1. PIBOK-PB model architecture

The four layers interact with two repositories:

A repository of product patterns.

A repository with the information of previously developed projects and
projects in progress.

The interactions among layers are described below:

The Organization and Project instantiation layers provide the context and
forces of the organization and project the patterns instantiation layer. Both
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layers store these data in the repository that contains the information on
developed and current projects. In this way, the patterns instantiation layer will
have enough information to execute the next rule, and find the potential
product patterns to be applied in the activity and/or tasks. Only the problem
field is necessary and this is obtained from the task or activity to be developed
in the process model. When all the data are ready, the patterns instantiation
layer can execute a rule similar to the following:

If you find yourself in this context
(and) with this problem
(and) entailing these forces
then
map a product pattern in your project
(and) look for more product patterns

The Collaborative layer interacts with the patterns instantiation layer to provide
the collaborative functionalities in order to develop the tasks and/or activities
through product patterns. The collaborative layer also provides the patterns
instantiation layer with the existing collaboration among product patterns.

In order to understand the above rule, the product pattern concept and its fields are
described in detail. Product patterns come from the Alexandrian patterns [12] and are
artefacts that gather the knowledge of software engineering experts to obtain a specific
software product. Product is defined as anything produced during the whole software
development process (for example, Effort and Duration Estimation Using COCOMO 1I.
Available at: http://sel.inf.uc3m.es/C3/Journals/ProductPattern/ProductPattern.pdf. This
concept was presented in [11]. The fields of product pattern have since been extended
as follows:

Name: the name can be a word or short phrase related to the product pattern.
Related Pattern: static or dynamic relationships between this pattern and
others.
Initial Context: the pre-conditions under which the pattern is applicable - a
description of the initial state before the pattern is applied.
Result Context: state or configuration of the system after the pattern has been
applied. Describing the positive and negative effects.
Problem: description of the problem to be solved.
Forces: restrictions that are classified as follows:

o  Kind of organization

o Kind of system to be developed

o Kind of client

o Rationale
Solution: static relationships and dynamic rules to describe how to achieve the
objective. The solution consists of:

o Process

o Development time

o Activities diagram

o Adjustment degree (very low, low, normal, high very high)



