
Half Title Page

K13118_C000.indd   1 2/4/2014   8:55:06 AM



K13118_C000.indd   2 2/4/2014   8:55:06 AM



Title Page

K13118_C000.indd   3 2/4/2014   8:55:06 AM



LOC Page

K13118_C000.indd   4 2/4/2014   8:55:06 AM



v

Contents

Preface............................................................................................................vii
Editors.............................................................................................................ix
Contributors....................................................................................................xi

  1	 Introduction............................................................................................1
Giacomo Cabri and Niranjan Suri

  2	 Modeling Adaptive Software Systems...................................................11
Marc-Philippe Huget

  3	 Service-Oriented Software Engineering Lifecycles: Methodologies 
and Operations for Adaptability in Enterprise Settings........................19
M. Brian Blake and Peter Bartalos

  4	 On Measuring Resilience in Command and Control Architectures.....29
Mark Pflanz and Alexander H. Levis

  5	 Resiliency and Robustness of Complex Systems and Networks............65
Alexander Kott and Tarek Abdelzaher

  6	 Resilient and Adaptive Networked Systems..........................................85
Mauro Andreolini, Sara Casolari, Marcello Pietri, 
and Stefania Tosi

  7	 Bringing Adaptiveness and Resilience to e-Health.............................101
Marco Aiello, Ando Emerencia, and Henk G. Sol

  8	 Agile Computing.................................................................................111
Niranjan Suri

  9	 A Pattern-Based Architectural Style for Self-Organizing Software 
Systems................................................................................................145
Jose Luis Fernandez-Marquez, Giovanna Di 
Marzo Serugendo, Paul L. Snyder, and Giuseppe Valetto

K13118_C000toc.indd   5 2/9/2014   12:19:20 PM



vi  ◾  Contents

  10	 Adaptation and Resilience of Self-Organizing Electronic 
Institutions..........................................................................................169
David Sanderson, Dídac Busquets, and Jeremy Pitt

  11	 Assessing the Resilience of Self-Organizing Systems: A 
Quantitative Approach........................................................................195
Matteo Risoldi, Jose Luis Fernandez Marquez, and 
Giovanna Di Marzo Serugendo

  12	 Leveraging ICT to Enable e-Maintenance for Automated 
Machines..................................................................................... 215
Roberto Lazzarini, Cesare Stefanelli, 
and Mauro Tortonesi

  13	 Using Planning to Adapt to Dynamic Environments.........................237
Austin Tate

  14	 Policy-Based Governance of Complex Distributed Systems: 
What Past Trends Can Teach Us about Future Requirements............253
Jeffrey M. Bradshaw, Andrzej Uszok, and 
Rebecca Montanari

  15	 Markets and Clouds: Adaptive and Resilient Computational 
Resource Allocation Inspired by Economics.......................................279
Peter R. Lewis, Funmilade Faniyi, Rami Bahsoon, and 
Xin Yao

  16	 Instrumentation-Based Resource Control...........................................313
Alex Villazón and Walter Binder

Index............................................................................................................341

K13118_C000toc.indd   6 2/9/2014   12:19:20 PM



vii

Preface

Real-world systems have evolved into a complex and interconnected combination of 
networked computer systems and the human operators who use them. Increasingly, 
national critical infrastructures depend on these complex systems for their contin-
ued successful operation. The vision for the future is driving systems to be highly 
mobile, dynamic, interdependent, recomposable, and reusable. These are desirable 
features, but they require a higher degree of complexity and automation than past 
systems. As the complexity of these systems continues to increase, they become less 
understandable, predictable, and controllable. Addressing these challenges requires 
the adoption of fundamentally new approaches to building systems that are adap-
tive, dynamic, and resilient. This book introduces these key issues and their inter-
relationships and presents new research in support of these areas.

In particular, we start by providing a survey of application fields to show, on the 
one hand, the requirements of such fields in terms of adaptation and resilience and, 
on the other hand, to present some successful stories of application of them in real 
contexts. Then, we will illustrate for readers some techniques that aim at making 
systems adaptive and resilient, trying to provide a diversified range of approaches 
from the state of the art. Finally, we will present some topics that do not aim pri-
marily at adaptation and resilience but have some connections and can be fruitfully 
exploited to increase these features in the systems.
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