Telecommunication Network Design Algorithms Kershenbaum Solution

In-depth coverage of the computational and architectural facets of policy-based networking written by a leader in the field

"This multiple-volume publications exhibits the most up-to-date collection of research results and recent discoveries in the transfer of knowledge access across the
globe"--Provided by publisher.

This book constitutes, together with its compagnion LNCS 2094, the refereed proceedings of the First International Conference on Networking, ICN 2001, held in Colmar, France
in June 2001. The 168 papers presented were carefully reviewed and selected from around 300 submissions. The proceedings offers topical sections on third and fourth
generation, Internet, traffic control, mobile and wireless IP, differentiated services, GPRS and cellular networks, WDM and optical networks, differentiated and integrated services,
wireless ATM multicast, real-time traffic, wireless, routing, traffic analysis, traffic modeling and simulation, user applications, mobility management, TCP analysis, QoS, ad hoc
networks, security, MPLS, switches, CORBA, mobile agents, ATM networks, voice over IP, active networks, video communications, and modelization.

Operations Research: 1934-1941," 35, 1, 143-152; "British The goal of the Encyclopedia of Operations Research and Operational Research in World War Il," 35, 3, 453-470;
Management Science is to provide to decision makers and "U. S. Operations Research in World War II," 35, 6, 910-925; problem solvers in business, industry, government and
and the 1984 article by Harold Lardner that appeared in academia a comprehensive overview of the wide range of Operations Research: "The Origin of Operational Research,"
ideas, methodologies, and synergistic forces that combine to 32, 2, 465-475. form the preeminent decision-aiding fields of operations re search and management science
(OR/MS). To this end, we The Encyclopedia contains no entries that define the fields enlisted a distinguished international group of academics of operations research and
management science. OR and MS and practitioners to contribute articles on subjects for are often equated to one another. If one defines them by the which they are renowned.
methodologies they employ, the equation would probably The editors, working with the Encyclopedia's Editorial stand inspection. If one defines them by their historical Advisory
Board, surveyed and divided OR/MS into specific developments and the classes of problems they encompass, topics that collectively encompass the foundations, applica the
equation becomes fuzzy. The formalism OR grew out of tions, and emerging elements of this ever-changing field. We the operational problems of the British and U. s. military
also wanted to establish the close associations that OR/MS efforts in World War |II.

The 11th International Symposium on Graph Drawing (GD 2003) was held on September 21-24, 2003, at the Universit™ a degli Studi di Perugia, Perugia, Italy. GD 2003 attracted
93 participants from academic and industrial institutions in 17 countries. In response to the call for papers, the program committee received 88 re-
larsubmissionsdescribingoriginalresearchand/orsystemdemonstrations.Each submission was reviewed by at least 4 program committee members and c- ments were returned to
the authors. Following extensive e-mail discussions, the program committee accepted 34 long papers (12 pages each in the proceedings) and 11 short papers (6 pages each in
the proceedings). Also, 6 posters (2 pages each in the proceedings) were displayed in the conference poster gallery. In addition to the 88 submissions, the program committee
also received a submission of special type, one that was not competing with the others for a time slot in the conference program and that collects selected open problems in
graph drawing. The aim of this paper, which was refereed with particular care andUNCHANGEDtworoundsofrevisions,istostimulatefutureresearchinthe graph drawing community.
The paper presents 42 challenging open problems in di?erentareasofgraphdrawingandcontainsmorethan120references.Although the length of the paper makes it closer to a
journal version than to a conference extended abstract, we decided to include it in the conference proceedings so that it could easily reach in a short time the vast majority of the
graph drawing community.

"Evolutionary Design By Computers offers an enticing preview of the future of computer-aided design: Design by Darwin." Lawrence J. Fogel, President, Natural Selection, Inc.
"Evolutionary design by computers is the major revolution in design thinking of the 20th century and this book is the best introduction available." Professor John Frazer, Swire
Chair and Head of School of Design, the Hong Kong Polytechnic University, Author of "An Evolutionary Architecture" "Peter Bentley has assembled and edited an important
collection of papers that demonstrate, convincingly, the utility of evolutionary computation for engineering solutions to complex problems in design." David B. Fogel, Editor-in-
Chief, IEEE Transactions on Evolutionary Computation Some of the most startling achievements in the use of computers to automate design are being accomplished by the use
of evolutionary search algorithms to evolve designs. Evolutionary Design By Computers provides a showcase of the best and most original work of the leading international
experts in Evolutionary Computation, Engineering Design, Computer Art, and Artificial Life. By bringing together the highest achievers in these fields for the first time, including a
foreword by Richard Dawkins, this book provides the definitive coverage of significant developments in Evolutionary Design. This book explores related sub-areas of Evolutionary
Design, including: design optimization creative design the creation of art artificial life. It shows for the first time how techniques in each area overlap, and promotes the cross-
fertilization of ideas and methods.

Telecommunications Network Design And Management represents the state-of-the-art of applying operations research techniques and solutions across a broad spectrum of
telecommunications problems and implementation issues. -The first three chapters of the book deal with the design of wireless networks, including UMTS and Ad-Hoc networks.

-Chapters 4-6 deal with the optimal design of telecommunications networks. Techniques used for network design range from genetic algorithms to combinatorial optimization
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heuristics. -Chapters 7-10 analyze traffic flow in telecommunications networks, focusing on optimizing traffic load distribution and the scheduling of switches under multi-media
streams and heavy traffic. -Chapters 11-14 deal with telecommunications network management, examining bandwidth provisioning, admission control, queue management,
dynamic routing, and feedback regulation in order to ensure that the network performance is optimized. -Chapters 15-16 deal with the construction of topologies and allocation of
bandwidth to ensure quality-of-service.

This is the solutions manual to a text which presents many of the algorithms and techniques fundamental to the design and analysis of computer networks. The focus of the main text is on
algorithms which are applicable across many networking architectures rather than on specific technologies. This book concentrates on network design and methodologies for developing voice
and data networks. It includes pseudo-code descriptions of the algorithms and their component functions and data structures. The text also provides realistic applications of algorithms via a
software tool for graphical displays of networks, written in C for IBM PCs and compatibles.

The ever-growing number of new telecommunications technologies, along with the rapid growth of data networks and cable television systems has created a demand for sound network
planning. In one concise volume, this book offers professionals in telecommunications and networking and graduate students an introduction to the theory underlying the interdisciplinary field
of network planning, a critical aspect of network management that integrates planning telecommunications and data networks. In PLANNING TELECOMMUNICATIONS NETWORKS you will
learn about the mathematical theory behind network planning, including an accessible treatment of linear programming and graph algorithms. Other featured topics cover: Reliability theory for
network planning Recent software advances in databases, expert systems, object-oriented programming, data mining and data visualization Latest developments in new optimization
techniques such as tabu search, simulated annealing, genetic algorithms, and neural networks Complete with homework problems, this text offers you a broad overview of network planning to
begin your exploration of this emerging field. Sponsored by: IEEE Communications Society. An Instructor's Manual presenting detailed solutions to all the problems in the book is available
upon request from the Wiley Makerting Department.

As the cost of building and upgrading complex, large-scale networks skyrockets, carefully crafted network designs become critical- a savings of as little as 5% in your network can amount to
tens of thousands of dollars per month. Wide Area Network Design: Concepts and Tools for Optimization provides the information you need to tackle the challenges of designing a network that
meets your performance goals within the cost constraints of your organization. If you are considering public service alternatives such as frame relay, designing your own network with the tools
provided in this book will empower you to estimate cost savings and evaluate bids from competing carriers. Intended for network designers, planners, and architects, this book enables you to
estimate traffic flows and requirements in your network and explains how to use various algorithms to design a network which must meets these requirements. Features: Presents underlying
design principles to help you understand emerging and future networking protocols and technologies Provides cost and traffic generators for estimating these parameters in your network
Introduces the unigue IncreMENTOR algorithm which can help avert disaster when the traffic flows in your network have changed

Telecommunications Network Design Algorithms

Content distribution networks (CDNs) are the most promising new techniques for coping with the huge and swiftly growing volume of Internet traffic. In essence, CDNs are groups of proxy-
servers located at strategic points around the Internet and arranged so as to ensure that a download request can always be handled from the nearest server. In this, the first reference in the
field, a recognized CDN pioneer describes the various technologies involved and explains how they came together to form a working system. With the help of case studies, he covers all the
practical basics and provides invaluable implementation schemes.

The range of issues considered in graph drawing includes algorithms, graph theory, geometry, topology, order theory, graphic languages, perception, app- cations, and practical systems.
Much research is motivated by applications to systems for viewing and interacting with graphs. The interaction between th- retical advances and implemented solutions is an important part of
the graph drawing eld. The annually organized graph drawing symposium is a forum for researchers, practitioners, developers, and users working on all aspects of graph visualization and
representations. The preceding symposia were held in M- treal (GD’98), Rome (GD’97), Berkeley (GD’96), Passau (GD’95), Princeton (GD’94), and Paris (GD’93). The Seventh

International Symposium on Graph Drawing GD’99 was or- nized at Sti r n Castle, in the vicinity of Prague, Czech Republic. This baroque castle recently restored as a hotel and conference
center provided a secluded place for the participants, who made good use of the working atmosphere of the conference. In total the symposium had 83 registered participants from 16
countries.

This book constitutes the thoroughly refereed post-proceedings of the 7th International Symposium on Graph Drawing, GD '99, held in Stirin Castle, Czech Republic, in September 1999. The
38 revised full papers presented together with three invited contributions, two posters, and a report on the graph drawing contest were carefully reviewed and selected from 59 submissions.
Among the topics addressed are orthogonality, levels, clusters, drawing, planarity, applications, symmetry, representations, and proximity and trees.

The goal of the Encyclopedia of Optimization is to introduce the reader to a complete set of topics that show the spectrum of research, the richness of ideas, and the breadth of
applications that has come from this field. The second edition builds on the success of the former edition with more than 150 completely new entries, designed to ensure that the
reference addresses recent areas where optimization theories and techniques have advanced. Particularly heavy attention resulted in health science and transportation, with
entries such as "Algorithms for Genomics", "Optimization and Radiotherapy Treatment Design”, and "Crew Scheduling".

The first international workshop on Intelligent Agents for Telecommunications Applications (IATA’96) was held in July 1996 in Budapest during the XII European Conference on
Artificial Intelligence ECAI'96. The workshop program consisted of technical presentations addressing agent based solutions in areas such as network architecture, network
management, and telematic services. Presentations gave rise to a lively debate on the advantages and difficulties of incorporating agent technology in telecommunications. The
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proceedings were published by IOS Press providing introductory papers on agent technology as well as telecom applications and services and also papers about appropriate
languages and development tools. The second International Workshop, IATA’98, was held in Paris, in the framework of Agents’ World which brought together the principal
scientific and technical events on agent technology such as the International Conference on Multi Agent Systems (ICMAS’'98), RoboCup’98 devoted to an international
competition between soccer playing robot teams, and six international workshops. Each workshop focused on specific aspects of agent technology such as databases and
information discovery on the Internet (CIA’98), Collective Robotics (CRW’98), Simulation (MABS’98), Agent Theories, Architectures and Languages (ATAL’98),

Communityware (ACW’98), and Telecommunications Applications (IATA'98). The proceedings of IATA'98 were published by Springer Verlag.

Recently, nature has stimulated many successful techniques, algorithms, and computational applications allowing conventionally difficult problems to be solved through novel
computing systems. Nature-Inspired Informatics for Intelligent Applications and Knowledge Discovery: Implications in Business, Science, and Engineering provides the latest
findings in nature-inspired algorithms and their applications for breakthroughs in a wide range of disciplinary fields. This defining reference collection contains chapters written by
leading researchers and well-known academicians within the field, offering readers a valuable and enriched accumulation of knowledge.

This book constitutes the refereed proceedings of the 9th International Conference on High-Performance Computing and Networking, HPCN Europe 2001, held in Amsterdam,
The Netherlands in June 2001. The 67 revised papers and 15 posters presented were carefully reviewed and selected from a total of almost 200 submissions. Among the areas
covered are Web/grid applications of HPCN, end user applications, computational science, computer science, and Java in HPCN.

Routing and Quality-of-Service in Broadband LEO Satellite Networks describes mechanisms for supporting Quality-of-Service (QoS) strategies that consider properties of low
earth orbit satellite networks and their effects on link handover. A graph model representing the dynamic topology of a satellite constellation is introduced based on a new
parameter, lifetime. Novel routing and resource reservation algorithms as well as connection admission control strategies are proposed to minimize the handover blocking
probability while maintaining QoS requirements. The author also discusses the roles of satellites in an all-IP mobile network architecture and the problems of mobility, QoS
provisioning, and routing. This work will be of particular interest to researchers and professionals working on mobility networking in next generation networks.

This was the first conference jointly organized by the IFIP Working Groups 6. 2, 6. 3, and 6. 4. Each of these three Working Groups has its own established series of
conferences. Working Group 6. 2 sponsors the Broadband Communications series of conferences (Paris 1995, Montreal 1996, Lisboa 1997, Stuttgart 1998, and Hong-Kong
1999). Working Group 6. 3 sponsors the Performance of Communication Systems series of conferences (Paris 1981, Zirich 1984, Rio de Janeiro 1987, Barcelona 1990, Raleigh
1993, Istanbul 1995, and Lund 1998). Working Group 6. 4 sponsors the High Performance Networking series of conferences (Aaren 1987, Liege 1988, Berlin 1990, Liege 1992,
Grenoble 1994, Palma 1995, New York 1997, Vienna 1998). It is expected that this new joint conference will take place every two years. In view of the three sponsoring Working
Groups, there were three separate tracks, one per Working Group. Each track was handled by a different co chairman. Specifically, the track of Working Group 6. 2 was handled
by UIf Koérner, the track of Working Group 6. 3 was handled by loanis Stavrakakis, and the track of Working Group 6. 4 was handled by Serge Fdida. The overall program
committee chairman was Harry Perros, and the general conference chairman was Guy Pujolle. A total of 209 papers were submitted to the conference of which 82 were
accepted. Each paper was submitted to one of the three tracks.

This book constitutes the thoroughly refereed post-proceedings of the annual International Conference on Computational Intelligence and Security, CIS 2006, held in Guangzhou,
China in November 2006. The 116 revised papers presented were carefully reviewed and selected from a total of 2078 initial submissions during two rounds of revision and
Improvement. The papers are organized in topical sections on bio-inspired computing, evolutionary computation, learning systems and multi-agents, cryptography, information
processing and intrusion detection, systems and security, image and signal processing, as well as pattern recognition.

This book contains papers presented at the Workshop on Parallel Processing of Discrete Optimization Problems held at DIMACS in April 1994. The contents cover a wide
spectrum of the most recent algorithms and applications in parallel processing of discrete optimization and related problems. Topics include parallel branch and bound
algorithms, scalability, load balancing, parallelism and irregular data structures and scheduling task graphs on parallel machines. Applications include parallel algorithms for
solving satisfiability problems, location problems, linear programming, quadratic and linear assignment problems. This book would be suitable as a textbook in advanced courses
on parallel algorithms and combinatorial optimization.

Network Design outlines the fundamental principles and analytical techniques used in designing data networks. The text enables future managers and technical professionals to
better understand and appreciate each other's perspective in the network design process. Network managers will need a sound grounding in basic design principles to effectively
manage, plan, and assess the plethora of new technologies and equipment available for designing networks. They also must understand how requirements should be formulated
and specified for design engineers. Similarly, network designers and engineers need a sound grounding in basic management principles to fully understand how organizational
requirements best reflect design recommendations. Network Design enables network management and design professionals to work together toward achieving their respective
goals in the network design process. It outlines basic techniques; reviews major challenges and issues; summarizes prevailing approaches and technologies; describes the

specification, design, and planning data network topologies; and assesses specification and evaluation processes in designing and implementing data networks. This excellent,
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unique resource also : Emphasizes principles and analytical approaches that work independent of specific implementation of technology Includes case studies to illustrate how
basic principles can be applied to realistic network design problems, considering both technical and management considerations Demystifies the design process, describing the
lingua franca of both managers and design engineers in common terms Provides a better understanding of the total network design process

Broadband communications is widely recognized as one of the most revolutionary emerging technologies of the last decade of the 20th century. This book provides a
comprehensive snapshot of leading-edge research across a structured set of topics vital to broadband communications infrastructure for the information age.

Written in an accessible and easy-to-read style, this cutting-edge book presents advanced solutions to current and future telecommunications optimization problems. The field of
telecommunications is growing and changing ever more rapidly, presenting new real-world problems for optimization researchers to address. Telecommunications engineers tend
to know all about the problems involved but are often not aware of developments in computer science and artificial intelligence that might solve those problems. This unique book
takes a colloborative approach describing the essence of the problems and then the heuristic and adaptive techniques which are now recognised as adept at solving these
problems. In addition the emerging technologies in telecommunications and increasing use of the Internet expand the role that advanced heuristic and adaptive methods can
play. Topics covered include: Heuristic techniques covering local search methods and population-based search techniques Adaptive computation techniques covering neural
computation, fuzzy logic and game theory Practical and successful ways to address problems in network design and planning, routing, protocol design and network management
This state-of-the-art book will be an essential resource for optimization researchers needing a wider appreciation of the problems in telecommunications, and indispensable for
telecommunications engineers using heuristic and adaptive techniques.

All optical networks offer new possibilities for high bandwidth applications. New techniques are demonstrated for optical switching and network management for complex optical
networks. WDM systems allow upgrading of the backbone optical network. This work explores the current state of research and future developments of optical network
technology and applications. Photonic networks are discussed from a variety of viewpoints, including network analysis, modelling and simulation, active and passive devices, as
well as packaging.

"This volume offers intriguing applications, reviews and additions to the methodology of intelligent computing, presenting the emerging trends of state-of-the-art intelligent
systems and their practical applications"--Provided by publisher.

Euro-Par — the European Conference on Parallel Computing — is an international conference series dedicated to the promotion and advancement of all aspects of parallel
computing. The major themes can be divided into the broad categories of hardware, software, algorithms, and applications for parallel computing. The objective of Euro-Par is to
provide a forum within which to promote the dev- opment of parallel computing both as an industrial technique and an academic discipline, extending the frontiers of both the
state of the art and the state of the practice. This is particularlyimportant at a time when parallel computing is undergoing strong and sustained development and experiencing
real industrial take-up. The main audience for and participants in Euro-Par are researchers in academic departments, government laboratories, and industrial organizations. Euro-
Par aims to become the primarychoice of such professionals for the p- sentation of new results in their speci?c areas. Euro-Par is also interested in applications that demonstrate
the e?ectiveness of the main Euro-Par themes. Euro-Par has its own Internet domain with a permanent website where the historyof the conference series is described:
http://www. euro-par. org. The Euro-Par conference series is sponsored bythe Association of Computer - chineryand the International Federation of Information Processing. Euro-
Par 2002 at Paderborn, Germany Euro-Par 2002 was organized bythe Paderborn Center for Parallel Comput- 2 2 ing (PC ) and was held at the Heinz Nixdorf MuseumsForum
(HNF).

This book constitutes the refereed proceedings of the Second International Workshop on Quality of Service in Multiservice IP Networks, QoS-IP 2003, held in Milano, Italy in February 2003.
The 53 revised full papers presented together with an invited paper were carefully reviewed and selected from 97 submissions. The papers are organized in topical sections on analytical
models, QoS routing, measurements and experimental results, QoS below IP, end-to-end QoS in IP networks, QoS multicast, optical networks, reconfigurable protocols and networks,
provision of multimedia services, QoS in multidomain networks, congestion and admission control, and architectures and protocols for QoS provision.

Network models are critical tools in business, management, science and industry. “Network Models and Optimization” presents an insightful, comprehensive, and up-to-date treatment of
multiple objective genetic algorithms to network optimization problems in many disciplines, such as engineering, computer science, operations research, transportation, telecommunication,
and manufacturing. The book extensively covers algorithms and applications, including shortest path problems, minimum cost flow problems, maximum flow problems, minimum spanning tree
problems, traveling salesman and postman problems, location-allocation problems, project scheduling problems, multistage-based scheduling problems, logistics network problems,
communication network problem, and network models in assembly line balancing problems, and airline fleet assignment problems. The book can be used both as a student textbook and as a
professional reference for practitioners who use network optimization methods to model and solve problems.

Symmetric multiprocessors (SMPs) dominate the high-end server market and are currently the primary candidate for constructing large scale multiprocessor systems. Yet, the design of e cient
parallel algorithms for this platform c- rently poses several challenges. The reason for this is that the rapid progress in microprocessor speed has left main memory access as the primary
limitation to SMP performance. Since memory is the bottleneck, simply increasing the n- ber of processors will not necessarily yield better performance. Indeed, memory bus limitations

typically limit the size of SMPs to 16 processors. This has at least twoimplicationsfor the algorithmdesigner. First, since there are relatively few processors availableon an SMP, any parallel
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algorithm must be competitive with its sequential counterpart with as little as one processor in order to be r- evant. Second, for the parallel algorithm to scale with the number of processors, it
must be designed with careful attention to minimizing the number and type of main memory accesses. In this paper, we present a computational model for designing e cient al- rithms for
symmetric multiprocessors. We then use this model to create e cient solutions to two widely di erent types of problems - linked list pre x com- tations and generalized sorting. Both problems
are memory intensive, but in die rent ways. Whereas generalized sorting algorithms typically require a large numberofmemoryaccesses, they areusuallytocontiguousmemorylocations. By
contrast, prex computation algorithms typically require a more modest qu- tity of memory accesses, but they are are usually to non-contiguous memory locations.

Wiley-Interscience Series in Discrete Mathematics and Optimization Advisory Editors Ronald L. Graham Jan Karel Lenstra Robert E. Tarjan Discrete Mathematics and Optimization involves
the study of finite structures and is one of the fastest growing areas in mathematics today. The level and depth of recent advances in the area and the wide applicability of its evolving
techniques point to the rapidity with which the field is moving and presage the ever-increasing interaction between it and computer science. The Series provides a broad coverage of discrete
mathematics and optimization, ranging over such fields as combinatorics, graph theory, enumeration, mathematical programming and the analysis of algorithms, and including such topics as
Ramsey theory, transversal theory, block designs, finite geometries, Polya theory, graph and matroid algorithms, network flows, polyhedral combinatorics and computational complexity. The
Wiley-Interscience Series in Discrete Mathematics and Optimization will be a substantial part of the record in this extraordinary development. Recent titles in the Series: Local Search in
Combinatorial Optimization Edited by Emile H. L. Aarts Philips Research Laboratories, Eindhoven and Eindhoven University of Technology, Eindhoven Jan Karel Lenstra Eindhoven University
of Technology, Eindhoven and CWI Amsterdam In the past three decades local search has grown from a simple heuristic idea into a mature field of research in combinatorial optimization.
Local search is still the method of choice for NP-hard problems as it provides a robust approach for obtaining high-quality solutions to problems of a realistic size in a reasonable time. This
area of discrete mathematics is of great practical use and is attracting ever-increasing attention. The contributions to this book cover local search and its variants from both a theoretical and
practical point of view, each with a chapter written by leading authorities on that particular aspect. Chapters 1 to 7 deal with the theory of local search and describe the principal search
strategies such as simulated annealing, tabu search, genetic algorithms and neural networks. The remaining chapters present a wealth of results on applications of local search to problems in
management science and engineering, including the traveling salesman problem, vehicle routing, machine scheduling, VLSI design and code design. This book is an important reference
volume and an invaluable source of inspiration for advanced students and researchers in discrete mathematics, computer science, operations research, industrial engineering and
management science.

Telecommunications - central to our daily lives - continues to change dramatically. These changes are the result of technological advances, deregulation, the proliferation of broadband service
offers, and the spectacular popularity of the Internet and wireless services. In such adynamic technological and economic environment, competition is increasing among service providers and
among equipment manufacturers. Consequently, optimization of the planning process is becoming essential. Although telecommunications network planning has been tackled by the
Operations Research community for some time, many fundamental problems remain challenging. Through its fourteen chapters, this book covers some new and some still challenging older
problems which arise in the planning of telecommunication networks. Telecommunications Network Planning will benefit both telecommunications practitioners looking for efficient methods to
solve their problems and operations researchers interested in telecommunications. The book examines network design and dimensioning problems; it explores Operation Research issues
related to a new standard Asynchronous Transfer Mode (ATM); it overviews problems that arise when designing survivable SDH/SONET Networks; it considers some broadband network
problems; and it concludes with three chapters on wireless and mobile networks. Leading area researchers have contributed their recent research on the telecommunications and network
topics treated in the volume.
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