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Preface

Goal of the Book

In the last decade there has been a growing interest in the research and software
industry communities toward techniques, methods and tools that allow one to man-
age system performance concerns in the software developer domain. Poor perfor-
mance can often be the cause of software project failure, and the need to address
performance concerns during software development is fully acknowledged. One of
the main impediments to progress in this field lies in the different cultures in soft-
ware and performance and in the lack of standard practices and tool support. One
promising direction to bridge this gap is the one described in this book. Model-based
Software Performance Analysis is the research domain that introduces performance
concerns into the scope of software models, thus allowing the developer to carry out
performance analysis all along the software lifecycle.

The goal of the book is to provide the cross-knowledge that allows develop-
ers to face software performance issues since the very early phases of the soft-
ware development. On one hand, we provide the basic concepts of performance
analysis. On the other hand, we introduce the readers to the problem of making a
performance analysis a common practice in the software development process and
describe the most representative methodologies proposed to annotate and translate
software models into performance models.

For the sake of book uniformity, we do not report here applications of approaches
to case studies from the real world (except for a few cases), because the intent of
the book is to provide an introduction to this domain. We leave to possible future
editions the treatment of real case studies and the lessons learned from them.

A Bird’s-Eye View of Chapters Contents

Chapter 1 embeds the software performance analysis activity in the wider frame-
work of non-functional validation. It explains how different non-functional at-
tributes contribute to the quality of a software product. Thereafter we clarify the

vii



viii Preface

difference between software performance analysis (where static/dynamic software
models are explicitly built and play a crucial role in the analysis process) and sys-
tem performance analysis (where the software is only meant as a system synthetic
workload).

Chapter 2 gives an overview of the most widely adopted software notations, in-
cluding the techniques for extending UML. Note that this chapter does not aim at
presenting notational details, as most of the readers should be familiar with the ma-
jority of this chapter concepts.

Chapter 3 gives an overview of the most widely adopted performance notations.
The notations that will be used in the following chapters are treated to a larger extent.
The others are only briefly surveyed and mentioned for completeness purposes.

Chapter 4 focuses on the software performance process. It introduces the soft-
ware lifecycle phases outlining the distance between software artifacts and perfor-
mance models.

Chapter 5 introduces the reader to the transformation-based approaches that sup-
port the generation of performance models from software models. In particular,
it describes how software models can be annotated with performance parameters.
Then an overview of the major supporting tools for model transformations in this
domain is presented. The chapter ends with a classification and taxonomy of the
existing approaches.

Chapter 6 provides techniques and tools to solve the performance models ob-
tained through model transformations. Analytical, approximate and simulation-
based techniques are described.

In Chap. 7 the major trends that may affect the future evolution of software per-
formance analysis are presented. They address very different areas as they span from
the relation of performance and Model Driven Architecture to the need of a software
performance ontology.

In terms of novelty of contents: Chaps. 1–3 and Chap. 6 contain well assessed
notions in the field; Chap. 4 introduces a new view in the integration of performance
into a software lifecycle; Chap. 5 describes techniques and tools that have influenced
the discipline in the last decade; finally, Chap. 7 provides a glimpse to the current
research trends, thus sketching the possible evolutions of the discipline in the next
decade.

Figure 0.1 summarizes this bird’s-eye view of the chapters and their relation-
ships.

Using the Book as Teaching Text

The book is not primarily intended as a teaching text. However, it can be used
to complement more traditional Software Engineering teaching texts to provide a
deeper insight of model software performance analysis. To this extent it provides
chapters on the basic software and performance modeling notions and describes in
detail some transformational techniques. Instructors may choose their favorite trans-
formational approach and follow the detailed case study presentation as a guideline
to present the major concepts underlying this discipline.
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