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Foreword

The digitization of the world around us also impacts IT systems themselves.
The increased connectivity of everything and everybody with IT services creates
challenges in software design. Systems are becoming increasingly distributed, open,
adaptive, dynamic, and mobile.

As a consequence for software quality engineering, run-time factors are increas-
ingly determining the quality of a system. Formerly, assumptions on the run-time
context could be taken as static and hence be modeled at design time. Such models
were then used in software quality analysis. Nowadays, the context and the system
itself are more dynamic. The context changes, and the system, being adaptive, also
reflects such changes.

This means, we have no fixed moment during design when system properties are
fixed and can be determined by a static analysis. For software quality, this means,
instead of proven design-time properties, we need to shift to a means to deal with
this dynamicity at run-time. For example, instead of proven security, we talk about
highly resilient systems; instead of performance, we talk about scalability.

However, all such measures to increase the resilience of scalability need to be
built into the software at design time. Hence, techniques that are able to evaluate at
design time the effects of such run-time measures and run-time system properties
are of interest. While this may sound impossible, the approach shown in this
book demonstrates the feasibility and applicability of this design-time evaluation
of quality properties depending on run-time factors in the domain of performance
engineering. This book is therefore overdue. After the advent of cloud-based
systems in the beginning of the century, this trend of cloud computing is even
enforced by the ubiquitous use of several mobile devices, which all need to work
with consistent data. Due to the mobility of the devices and the highly fluctuating
number of users, the workload of the cloud drastically varies.

This underpins the relevance of the methods presented in this excellent book by
outstanding researchers in this field of scalability modeling and analysis. There is
no book before this that enlightens us so much about this shift from performance

v



vi Foreword

to scalability! I hope you can read it with the same gain as I did and with the same
joy—of seeing Palladio being used and advanced!

Karlsruhe, KIT and FZI Professor Dr. Ralf Reussner
Germany Chair Software Design and Quality, KIT
December 2016 Executive Director FZI



Preface

Berlin, 2017: The start-up company SmartService has built an application allowing
users to manage subscriptions to business services, magazines, etc. and to send out
cancellations automatically and on time. The service is implemented based on a
cloud computing environment and uses various third-party services, for example,
a service to convert images of contracts uploaded by users into PDF. So far,
SmartService has assumed that using a cloud platform will allow it to scale its
application as needed without further actions. With this application, SmartService
has found a promising niche. The application has spread rapidly, showing a perfect
growth of a hockey stick-shaped curve.

Unfortunately, the rising number of users leads to ever-increasing infrastructure
costs and, especially during peak loads, to high end-to-end response times, which
result in customer losses. The application faces some severe scalability issues. If
they cannot fix the problem soon, the whole start-up will be at risk. SmartService
needs to address the problem quickly.

Did you ever wonder how to engineer cloud computing services that are
scalable, elastic, and cost-efficient—just like the above fictional scenario about the
SmartService company?

In this book we describe a detailed method—the CloudScale method—for
ensuring that services running on the cloud achieve exactly these properties, ideally
by design. With the CloudScale method, software architects can analyze both
existing and planned IT services. The method allows to answer questions like:

• With an increasing number of users, can my service still deliver an acceptable
quality of service?

• What if each user uses the service more intensively, can my service still handle
it with an acceptable quality of service?

• What if the number of users suddenly increases, will my service still handle it?
• Will my service be cost-efficient?
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viii Preface

Continuing SmartService’s scenario, the CloudScale method allows them to
analyze the scalability problem in detail and identify scalability anti-patterns and
bottlenecks within its application. Using the method, SmartService quickly realizes
that its scalability problems are caused by conservative handling of data in the
realization of the application. SmartService uses CloudScale’s scalability know-how
and applies the CloudScale method to find the best scalable architecture. Equipped
with this knowledge, the company swiftly restructures its application and continues
its path of growth successfully. In the future, CloudScale’s method and tools will
allow SmartService to avoid any such critical scalability problems right from the
beginning.

When we, the CloudScale EU project,1 began our work about 4 years ago, we
pursued the vision to provide assistance to stakeholders involved in engineering
scalable, elastic, and cost-efficient cloud computing services. The “Berlin, 2017”
scenario about the SmartService company describes our ideas pretty well. Youmight
still consider such a scenario purely fictional. But, in fact, it is realistic!

For example, the initial design of SAP’s BusinessByDesign system had severe
scalability issues.2 As a consequence, SAP suffered from significant financial losses
and had to reimplement large parts of the system before it was ready to be released.
Another recent famous example is the US government’s healthcare system.3 The
system broke down under the load caused by users trying to gather information
about their health insurance during the first weeks. Officials had not tested the
system with the load the system finally had to face. Also online games regularly face
scalability issues during the week of a new game or add-on release. For example, in
World of Warcraft, Blizzard regularly faces issues on new game releases despite its
extensive experience in this business domain.4

Motivated by such scenarios, we began our work on the CloudScale method.
You, the reader of this book, have the final outcome of our efforts in your hands:
This book gives you an overview of the problems involved in engineering scalable,
elastic, and cost-efficient cloud computing services and describes the CloudScale
method—a description of rescue tools and the required steps to exploit these tools.

This book is meant for all stakeholders interested in achieving our vision:
managers, product owners, software architects, developers, testers, operational
personnel, etc. With this book, they can both see the overall picture and drill into
issues of particular interest.

1www.cloudscale-project.eu.
2www.v3.co.uk/v3-uk/news/1970547/sap-update-business-bydesign-plans.
3www.informationweek.com/healthcare/policy-and-regulation/why-healthcaregov-failed/d/d-id/
1112064.
4www.ibtimes.com/battlenet-servers-down-world-warcraft-hearthstone-overwatch-players-
around-world-2383254.

www.cloudscale-project.eu
www.v3.co.uk/v3-uk/news/1970547/sap-update-business-bydesign-plans
www.informationweek.com/healthcare/policy-and-regulation/why-healthcaregov-failed/d/d-id/1112064
www.informationweek.com/healthcare/policy-and-regulation/why-healthcaregov-failed/d/d-id/1112064
www.ibtimes.com/battlenet-servers-down-world-warcraft-hearthstone-overwatch-players-around-world-2383254
www.ibtimes.com/battlenet-servers-down-world-warcraft-hearthstone-overwatch-players-around-world-2383254


Preface ix

This book presents results developed by a motivated group of researchers from
different companies, originating from various countries. Not all of them participated
in writing this book. However, this book would not exist without their contributions.
We thank all CloudScale members for this effort.

Chemnitz, Germany Steffen Becker
Trondheim, Norway Gunnar Brataas
Dublin, Ireland Sebastian Lehrig
December 2016
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