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Preface

Although the quality of a system’s software architecture is one of the critical
factors in its overall quality, the architecture is simply a means to an end, the
end being the implemented system. Thus the ultimate measure of the quality of
the software architecture lies in the implemented system, in how well it satisfies
the system and project requirements and constraints and whether it can be
maintained and evolved successfully. In order to treat design as a science rather
than an art, we need to be able to address the quality of the software architecture
directly, not simply as it is reflected in the implemented system.

Therefore, QoSA is concerned with software architecture quality directly by
addressing the problems of:

— Designing software architectures of good quality

— Defining, measuring, evaluating architecture quality

— Managing architecture quality, tying it upstream to requirements and down-
stream to implementation, and preserving architecture quality throughout
the lifetime of the system

Cross-cutting these problems is the question of the nature of software architec-
ture. Software architecture organizes a system, partitioning it into elements and
defining relationships among the elements. For this we often use multiple views,
each with a different organizing principle.

But software architecture must also support properties that are emergent,
that cannot be ascribed to particular elements. For this we often use the lan-
guage of quality attributes. Quality attributes cover both internal properties,
exhibited only in the development process (e.g., maintainability, portability,
testability, etc.), and external properties, exhibited in the executing system (e.g.,
performance, resource consumption, availability, etc.). Quality attributes cover
properties that are emergent, that have a pervasive impact, that are difficult to
reverse, and that interact, thereby precluding or constraining other properties.

Thus in addition to examining software architecture quality, QoSA also aims
to investigate quality attributes in the context of the problems of the design, eval-
uation, and management of software architecture. The papers selected for QoSA
2006 describe research and experience on these topics. Architecture evaluation is
the most prevalent theme of the papers. The approaches vary from formal mod-
els to support evaluation to experience with process-centered approaches. The
focus of the evaluation varies from evaluation of a particular quality attribute,
such as performance or safety, to approaches where the evaluation covers a num-
ber of quality attributes, determined by the evaluator. Other themes for QoSA
2006 were processes for achieving, supporting and ensuring architecture quality.
These papers go beyond the problem of evaluation to address software archi-
tecture quality at the process level. A final significant theme is the problem of
managing and applying architectural knowledge.



VI Preface

Of the 30 papers submitted, 12 were selected as papers for this post-conference
proceedings volume. A number of shorter papers describing emerging results or
case studies were also presented at QoSA; these papers are published as technical
report No 2006/10, of the University of Karlsruhe, on Perspectives in Software
Architecture Quality.

As a part of the QoSA conference, a special “Industrial Day” event was
organized. This included two inspiring keynote presentations by Jan Bosch and
Clemens Szyperski, three tutorials, and a panel in which representatives from
several international software-intensive companies participated. The abstracts of
the keynotes and tutorials are available in this proceedings volume.

We thank the members of the Program Committee and additional review-
ers for their thorough, thoughtful, and timely reviews of the submitted papers.
We thank Steffen Becker, Sven Overhage, and Judith Stafford for their work
in supporting QoSA and Klaus Krogmann for preparing this LNCS proceed-
ings volume. Finally, we thank the generous sponsors of QoSA 2006: University
of Karlsruhe (TH), Malardalen University, and Visteras City. This conference
would not be possible without the support of all the above people and sponsors.

September 2006 Ivica Crnkovic
Christine Hofmeister
Ralf Reussner
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Expanding the Scope of Software Product
Families: Problems and Alternative Approaches

Jan Bosch

Software and Application Technologies Laboratory
Nokia Research Center, Helsinki, Finland

Abstract. Software product families have found broad adoption in the
embedded systems industry. Product family thinking has been preva-
lent in this context for mechanics and hardware and adopting the same
for software has been viewed as a logical approach. During recent years,
however, the trends of convergence, end-to-end solutions, shortened inno-
vation and R&D cycles and differentiaton through software engineering
capabilities have lead to a development where organizations are stretch-
ing the scope of their product families far beyond the initial design. Fail-
ing to adjust the product family approach, including the architectural
and process dimensions when the business strategy is changing is lead-
ing to several challenging problems that can be viewed as symptons of
this approach. The keynote discusses the key symptoms, the underlying
causes for these symptons as well as solutions for realigning the product
family approach with the business strategy.

About

Prof. dr. ir. Jan Bosch is a Vice President and head of the Software and Appli-
cation Technologies Laboratory at Nokia Research Center, Finland. Earlier, he
headed the software engineering research group at the University of Groningen,
The Netherlands, where he holds a professorship in software engineering. He re-
ceived a MSc degree from the University of Twente, The Netherlands, and a PhD
degree from Lund University, Sweden. His research activities include software
architecture design, software product families, software variability management
and component-oriented programming. He is the author of a book “Design and
Use of Software Architectures: Adopting and Evolving a Product Line Approach”
published by Pearson Education (Addison-Wesley & ACM Press), (co-)editor of
several books and volumes in, among others, the Springer LNCS series and (co-)
author of a significant number of research articles. He has been guest editor for
journal issues, chaired several conferences as general and program chair, served
on many program committees and organized numerous workshops. Finally, he
is and has been a member of the steering groups of the GCSE and WICSA
conferences.

C. Hofmeister et al. (Eds.): QoSA 2006, LNCS 4214, p. 1, 2006.
© Springer-Verlag Berlin Heidelberg 2006



Composing with Style — Components Meet
Architecture
(Invited Talk)

Clemens Szyperski

Microsoft Research
One Microsoft Way, Redmond WA 98052, USA

Abstract. Composability itself is probably the least composable term
in the theory of computer science. In this talk, I'll explore some of the
troubling reasons why we have succeeded only so-so when it comes to
the creation of composable software - and thus software components.
Architecture can often come to the rescue, but only when applied with
great style.

About

Clemens Szyperski joined Microsoft Research as a Software Architect in 1999.
His team moved into a product incubation phase in 2001 and began production
development in early 2003. A first product developed in an entirely new way will
be released together with the upcoming Office System 2007. Since late 2005 he is
now working on driving novel platform technology in Microsoft’s new Connected
Systems Division. His focus is on the end-to-end issues of leveraging component
software to effectively build new kinds of software. He maintains an affiliation
with Microsoft Research and continues his general activities in the wider research
arena. His Jolt-award-winning book Component Software (Addison Wesley) ap-
peared in a fully revised and extended second edition in late 2002. Software
Ecosystem (MIT Press), co-authored with Dave Messerschmitt of UC Berkeley,
was published in mid 2003. Clemens serves on numerous program committees,
including ECOOP, ESEC/FSE, ICSE, and OOPSLA. He served as assessor and
panelist for national funding bodies in Australia, Canada, Ireland, the Nether-
lands, and USA. He is a cofounder of Oberon microsystems, Zurich, Switzerland,
and its now-public spin-off esmertec.

From 1994 to 1999, he was an associate professor at the School of Computer
Science, Queensland University of Technology, Australia, where he retains an
adjunct professorship. He held a postdoc scholarship at ICSI, affiliated with UC
Berkeley in 1992/93. In 1992, he received his PhD in computer science from
the Swiss Federal Institute of Technology (ETH) in Zurich under Prof. Niklaus
Wirth and in 1987 his Masters in electrical engineering/ computer engineering
from Aachen University of Technology (RWTH).

C. Hofmeister et al. (Eds.): QoSA 2006, LNCS 4214, p. 2, 2006.
© Springer-Verlag Berlin Heidelberg 2006



Documentation Principles and Practices That
You Can Live with

Judith Stafford

Tufts University, Boston, USA

Abstract. Software architecture has become a widely-accepted concep-
tual basis for the development of non-trivial software in all applica-
tion areas and by organizations of all sizes. Effectively documenting an
architecture is as important as crafting it; if the architecture is not un-
derstood, or worse, misunderstood, it cannot meet its goals as the uni-
fying vision for software development. Development-based architecture
strategies, such as Rational’s Unified Process, stop short of prescribing
documentation standards. The Views and Beyond approach to software
architecture provides practical guidance on the what, why, and how of
creating IEEE 1471-2000 compliant documentation for your software ar-
chitecture that will be used for years to come. The approach is based on
the well-known concept of views and is presented in the context of pre-
vailing prescriptive models for architecture, including the Unified Process
and UML 2.0, which has improved support for representing key archi-
tectural elements over its predecessors.

Attendee Background

Participants should have experience with creating or using descriptions of large
software systems and some knowledge of the Unified Modeling Language.

Tutorial Objectives

The primary aim of this tutorial is to teach developers what constitutes good
documentation of a software architecture, why it is worth the effort to create and
maintain a documentation package, and how to write it down. A secondary aim
is to teach other stakeholders why they should care about architectural docu-
mentation and how they can use it to make their life easier, increase productivity,
and decrease overall system development and maintenance costs.

About

Judith Stafford is a Senior Lecturer in the Department of Computer Science
at Tufts University, and is also a visiting scientist at the Software Engineering
Institute, Carnegie Mellon University. Dr. Stafford has worked for several years
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in the area of compositional reasoning and its application to software architec-
tures and component-based systems. She has organized workshops, given invited
talks, taught tutorials, and written widely in these areas including co-authoring
the book that inspired this tutorial, Documenting Software Architectures: Views
and Beyond, Addison Wesley, 2002 and several book chapters on software archi-
tecture and component-based software engineering.



Model-Based Software Development with Eclipse

Ralf Reussner and Steffen Becker

University of Karlsruhe (TH), Germany

Abstract. The tutorial consists of two parts. In the first part (45 min),
Ralf Reussner focuses on the importance of an explicitly modelled soft-
ware architecture. Besides an introduction into common architectural
views, the role of the software architect is compared to ”classical build-
ing” architects. As part of this, the often used comparison between
building architecture and software architecture is critically reviewed. In
particular, the role of an architect is discussed in model-driven software
projects.

During the second part of the tutorial (135 min), Steffen Becker
demonstrates online model driven development tools based on Eclipse.
First, an introduction is given on the metamodelling tools of the Eclipse
Modelling Framework (EMF) and on the Graphical Modelling Frame-
work (GMF) used to generate a domain specific editors for user defined
(meta-)models. Additionally, the MDA framework of the OMG is pre-
sented and the concepts are applied to the introduced tools.

A live demonstration of the capabilities of the introduced tools for
model transformations shows finally how a domain specific modelling
tool can be generated to a large extend automatically using an EMF-
model instance and the generator of GMF. As a result, an editor based
on the Eclipse Graphical Editing Framework (GEF') can be deployed and
run using Eclipse.

About

Professor Ralf Reussner holds the Chair for Software-Design and -Quality at
the University of Karlsruhe since 2006. His research group is well established
in the area of component based software design, software architecture and pre-
dictable software quality. Professor Reussner shaped this field not only by over
60 peer-reviewed publications in Journals and Conferences, but also by estab-
lishing various conferences and workshops. In addition, he acts as a PC member
or reviewer of several conferences and journals. As Director of Software En-
gineering at the Informatics Research Centre in Karlsruhe (FZI) he consults
various industrial partners in the areas of component based software, architec-
tures and software quality. He is principal investigator or chief coodinator in
several grants from industrial and governmental funding agencies. He graduated
from University of Karlsruhe with a PhD in 2001. After this, Ralf was a Senior
Research Scientist and project-leader at the Distributed Systems Technology
Centre (DSTC Pty Ltd), Melbourne, Australia. From March 2003 till January
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