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Like the 120 volt standard for electricity, the appearance of standards in network management
heralds new opportunities for creativity and achievement. As one example, within the
framework of these evolving standards, consider a system of local area networks connecting
computing equipment from different vendors. A bridge 1qc. k:8 up because of a transient
caused by a repeater failure. The result is a massive disconnecHon of virtual circuits. What is
the role of the manager and the network management system in solving the problem? How
does the vendor implement the solution? How does the user use it? What measurements
should be made? How should they be displayed? How much of the diagnosis and correction
should be automated? How does the solution change with different hardware and software? In
the IEEE Communications Magazine, I recently reported a timely illustration in the area of
problems in fault management. At the workshop hotel, "I was waiting for a room assignment at
the reception desk, when my attendant left the counter for a moment. Upon returning, he took
one look at his screen and whined an accusatory question at everyone in sight, 'Who logged
out my terminal?' Who indeed! It wasn't any of us. It was the system.
Computer and Communication Networks, Second Edition, explains the modern technologies of
networking and communications, preparing you to analyze and simulate complex networks,
and to design cost-effective networks for emerging requirements. Offering uniquely balanced
coverage of basic and advanced topics, it teaches through case studies, realistic examples
and exercises, and intuitive illustrations. Nader F. Mir establishes a solid foundation in basic
networking concepts; TCP/IP schemes; wireless and LTE networks; Internet applications, such
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as Web and e-mail; and network security. Then, he delves into both network analysis and
advanced networking protocols, VoIP, cloud-based multimedia networking, SDN, and
virtualized networks. In this new edition, Mir provides updated, practical, scenario-based
information that many networking books lack, offering a uniquely effective blend of theory and
implementation. Drawing on extensive field experience, he presents many contemporary
applications and covers key topics that other texts overlook, including P2P and voice/video
networking, SDN, information-centric networking, and modern router/switch design. Students,
researchers, and networking professionals will find up-to-date, thorough coverage of Packet
switching Internet protocols (including IPv6) Networking devices Links and link interfaces
LANs, WANs, and Internetworking Multicast routing, and protocols Wide area wireless
networks and LTE Transport and end-to-end protocols Network applications and management
Network security Network queues and delay analysis Advanced router/switch architecture QoS
and scheduling Tunneling, VPNs, and MPLS All-optical networks, WDM, and GMPLS Cloud
computing and network virtualization Software defined networking (SDN) VoIP signaling Media
exchange and voice/video compression Distributed/cloud-based multimedia networks Mobile
ad hoc networks Wireless sensor networks Key features include More than three hundred fifty
figures that simplify complex topics Numerous algorithms that summarize key networking
protocols and equations Up-to-date case studies illuminating concepts and theory
Approximately four hundred exercises and examples honed over Mir's twenty years of teaching
networking
Publisher Description
The International Teletraffic Congress (ITC) is a recognized international organization taking
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part in the work of the International Telecommunications Union. The congress traditionally
deals with the development of teletraffic theory and its applications to the design, planning and
operation of telecommunication systems, networks and services. The contents of ITC 14
illustrate the important role of teletraffic in the current period of rapid evolution of
telecommunication networks. A large number of papers address the teletraffic issues behind
developments in broadband communications and ATM technology. The extension of
possiblities for user mobility and personal communications together with the generalization of
common channnel signalling and the provision of new intelligent network services are further
extremely significant developments whose teletraffic implications are explored in a number of
contributions. ITC 14 also addresses traditional teletraffic subjects, proposing enhancements to
traffic engineering practices for existing circuit and packet switched telecommunications
networks and making valuable original contributions to the fundamental mathematical tools on
which teletraffic theory is based. The contents of these Proceedings accurately reflect the
extremely wide scope of the ITC, extending from basic mathematical theory to day-to-day
traffic engineering practices, and constitute the state of the art in 1994 of one of the
fundamental telecommunications sciences.
Digitalization of long-distance networks / integration of voice and data / satellite communication
/ network monitoring and control / network management / investment and annual cost / system
architecture.
Data Communication Principles for Fixed and Wireless Networks focuses on the physical and
data link layers. Included are examples that apply to a diversified range of higher level
protocols such as TCP/IP, OSI and packet based wireless networks. Performance modeling is
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introduced for beginners requiring basic mathematics. Separate discussion has been included
on wireless cellular networks performance and on the simulation of networks. Throughout the
book, wireless LANS has been given the same level of treatment as fixed network protocols. It
is assumed that readers would be familiar with basic mathematics and have some knowledge
of binary number systems. Data Communication Principles for Fixed and Wireless Networks is
for students at the senior undergraduate and first year graduate levels. It can also be used as a
reference work for professionals working in the areas of data networks, computer networks and
internet protocols.
This book focuses on the fundamental techniques, concepts, and mechanisms used in the
design, development, and operation of telecommunication networks. Topics covered include
Data Communication Fundamentals, Network Protocols Architecture and the ISO Reference
Model, Local Area Network Protocols and Technology, Integrated Services Digital Network
(ISDN), Broadband ISDN, and more.

Appropriate for a first course on computer networking, this textbook describes the
architecture and function of the application, transport, network, and link layers of the
internet protocol stack, then examines audio and video networking applications, the
underpinnings of encryption and network security, and the key issues of network
management. Th
The computer age is over. After a cataclysmic global run of thirty years, it has given
birth to the age of the telecosm -- the world enabled and defined by new
communications technology. Chips and software will continue to make great
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contributions to our lives, but the action is elsewhere. To seek the key to great wealth
and to understand the bewildering ways that high tech is restructuring our lives, look not
to chip speed but to communication power, or bandwidth. Bandwidth is exploding, and
its abundance is the most important social and economic fact of our time. George
Gilder is one of the great technological visionaries, and "the man who put the 's' in
'telecosm'" (Telephony magazine). He is equally famous for understanding and
predicting the nuts and bolts of complex technologies, and for putting it all together in a
soaring view of why things change, and what it means for our daily lives. His track
record of futurist predictions is one of the best, often proving to be right even when
initially opposed by mighty corporations and governments. He foresaw the power of
fiber and wireless optics, the decline of the telephone regime, and the explosion of
handheld computers, among many trends. His list of favored companies outpaced even
the soaring Nasdaq in 1999 by more than double. His long-awaited Telecosm is a bible
of the new age of communications. Equal parts science story, business history, social
analysis, and prediction, it is the one book you need to make sense of the titanic
changes underway in our lives. Whether you surf the net constantly or not at all,
whether you live on your cell phone or hate it for its invasion of private life, you need
this book. It has been less than two decades since the introduction of the IBM personal
computer, and yet the enormous changes wrought in our lives by the computer will pale
beside the changes of the telecosm. Gilder explains why computers will "empty out,"
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with their components migrating to the net; why hundreds of low-flying satellites will
enable hand-held computers and communicators to become ubiquitous; why television
will die; why newspapers and magazines will revive; why advertising will become less
obnoxious; and why companies will never be able to waste your time again. Along the
way you will meet the movers and shakers who have made the telecosm possible.
From Charles Townes and Gordon Gould, who invented the laser, to the story of JDS
Uniphase, "the Intel of the Telecosm," to the birthing of fiberless optics pioneer
TeraBeam, here are the inventors and entrepreneurs who will be hailed as the next
Edison or Gates. From hardware to software to chips to storage, here are the
technologies that will soon be as basic as the air we breathe.
Statistical performance evaluation has assumed an increasing amount of importance as
we seek to design more and more sophisticated communi cation and information
processing systems. The ability to predict a pro posed system's performance without
actually having to construct it is an extremely cost effective design tool. This book is
meant to be a first year graduate level introduction to the field of statistical performance
evaluation. As such, it covers queueing theory (chapters 1-4) and stochastic Petri
networks (chapter 5). There is a short appendix at the end of the book which reviews
basic probability theory. At Stony Brook, this material would be covered in the second
half of a two course sequence (the first half is a computer networks course using a text
such as Schwartz's Telecommunications Networks). Students seem to be encouraged
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to pursue the analytical material of this book if they first have some idea of the potential
applications. I am grateful to B.L. Bodnar, J. Blake, J.S. Emer, M. Garrett, W. Hagen,
Y.C. Jenq, M. Karol, J.F. Kurose, S.-Q. Li, A.C. Liu, J. McKenna, H.T. Mouftah and
W.G. Nichols, I.Y. Wang, the IEEE and Digital Equip ment Corporation for allowing
previously published material to appear in this book.
What every electrical engineering student and technical professional needs to know
about data exchange across networks While most electrical engineering students learn
how the individual components that make up data communication technologies work,
they rarely learn how the parts work together in complete data communication
networks. In part, this is due to the fact that until now there have been no texts on data
communication networking written for undergraduate electrical engineering students.
Based on the author’s years of classroom experience, Fundamentals of Data
Communication Networks fills that gap in the pedagogical literature, providing readers
with a much-needed overview of all relevant aspects of data communication
networking, addressed from the perspective of the various technologies involved. The
demand for information exchange in networks continues to grow at a staggering rate,
and that demand will continue to mount exponentially as the number of interconnected
IoT-enabled devices grows to an expected twenty-six billion by the year 2020. Never
has it been more urgent for engineering students to understand the fundamental
science and technology behind data communication, and this book, the first of its kind,
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gives them that understanding. To achieve this goal, the book: Combines signal theory,
data protocols, and wireless networking concepts into one text Explores the full range
of issues that affect common processes such as media downloads and online games
Addresses services for the network layer, the transport layer, and the application layer
Investigates multiple access schemes and local area networks with coverage of
services for the physical layer and the data link layer Describes mobile communication
networks and critical issues in network security Includes problem sets in each chapter
to test and fine-tune readers’ understanding Fundamentals of Data Communication
Networks is a must-read for advanced undergraduates and graduate students in
electrical and computer engineering. It is also a valuable working resource for
researchers, electrical engineers, and technical professionals.
Intended for a first course in performance evaluation, this is a self-contained treatment
covering all aspects of queuing theory. It starts by introducing readers to the
terminology and usefulness of queueing theory and continues by considering
Markovian queues in equilibrium, Littles law, reversibility, transient analysis, and
computation, plus the M/G/1 queuing system. It then moves on to cover networks of
queues, and concludes with techniques for numerical solutions, a discussion of the
PANACEA technique, discrete time queueing systems and simulation, and stochastic
Petri networks. The whole is backed by case studies of distributed queueing networks
arising in industrial applications. This third edition includes a new chapter on self-similar
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traffic, many new problems, and solutions for many exercises.
This book covers at an advanced level mathematical methods for analysis of
telecommunication networks. The book concentrates on various call models used in
telecommunications such as quality of service (QoS) in packet-switched Internet
Protocol (IP) networks, Asynchronous Transfer Mode (ATM), and Time Division
Multiplexing (TDM). Professionals, researchers, and graduate and advanced
undergraduate students of telecommunications will benefit from this invaluable
guidebook.
Neural Networks in Telecommunications consists of a carefully edited collection of
chapters that provides an overview of a wide range of telecommunications tasks being
addressed with neural networks. These tasks range from the design and control of the
underlying transport network to the filtering, interpretation and manipulation of the
transported media. The chapters focus on specific applications, describe specific
solutions and demonstrate the benefits that neural networks can provide. By doing this,
the authors demonstrate that neural networks should be another tool in the
telecommunications engineer's toolbox. Neural networks offer the computational power
of nonlinear techniques, while providing a natural path to efficient massively-parallel
hardware implementations. In addition, the ability of neural networks to learn allows
them to be used on problems where straightforward heuristic or rule-based solutions do
not exist. Together these capabilities mean that neural networks offer unique solutions
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to problems in telecommunications. For engineers and managers in
telecommunications, Neural Networks in Telecommunications provides a single point of
access to the work being done by leading researchers in this field, and furnishes an indepth description of neural network applications.

Here is a thorough, not-overly-complex introduction to the three technical
foundations for multimedia applications across the Internet: communications
(principles, technologies and networking); compressive encoding of digital media;
and Internet protocol and services. All the contributing systems elements are
explained through descriptive text and numerous illustrative figures; the result is
a book well-suited toward non-specialists, preferably with technical background,
who need well-composed tutorial introductions to the three foundation areas. The
text discusses the latest advances in digital audio and video encoding, optical
and wireless communications technologies, high-speed access networks, and IPbased media streaming, all crucial enablers of the multimedia Internet.
This book results from many years of teaching an upper division course on
communication networks in the EECS department at the University of California,
Berkeley. It is motivated by the perceived need for an easily accessible textbook
that puts emphasis on the core concepts behind current and next generation
networks. After an overview of how today's Internet works and a discussion of the
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main principles behind its architecture, we discuss the key ideas behind Ethernet,
WiFi networks, routing, internetworking, and TCP. To make the book as selfcontained as possible, brief discussions of probability and Markov chain concepts
are included in the appendices. This is followed by a brief discussion of
mathematical models that provide insight into the operations of network
protocols. Next, the main ideas behind the new generation of wireless networks
based on LTE, and the notion of QoS are presented. A concise discussion of the
physical layer technologies underlying various networks is also included. Finally,
a sampling of topics is presented that may have significant influence on the future
evolution of networks, including overlay networks like content delivery and peerto-peer networks, sensor networks, distributed algorithms, Byzantine agreement,
source compression, SDN and NFV, and Internet of Things.
The protocols and standards for networking are numerous and complex.
Multivendor internetworking, crucial to present day users, requires a grasp of
these protocols and standards. Data and Computer Communications: Networking
and Internetworking, a comprehensive text/reference, brings clarity to all of the
complex issues involved in networking activity, providing excellent instruction for
students and an indispensable reference for practitioners. This systematic work
answers a vast array of questions about overall network architecture, design,
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protocols, and deployment issues. It offers a practical, thorough treatment of the
applied concepts of data and computer communication systems, including
signaling basics, transmission of digital signals, and layered architecture. The
book features in-depth discussions of integrated digital networks, integrated
services digital networks, and high-speed networks, including currently evolving
technologies, such as ATM switching, and their applications in multimedia
technology. It also presents the state-of-the-art in Internet technology, its
services, and implementations. The balance of old and new networking
technologies presents an appealing set of topics for both undergraduate students
and computer and networking professionals. This book presents all seven layers
of OSI-based networks in great detail, covering services, functions, design
issues, interfacing, and protocols. With its introduction to the basic concepts and
practical aspects of the field, Data and Computer Communications: Networking
and Internetworking helps you keep up with the rapidly growing and dominating
computer networking technology.
Queueing analysis is a vital tool used in the evaluation of system performance.
Applications of queueing analysis cover a wide spectrum from bank automated
teller machines to transportation and communications data networks. Fully
revised, this second edition of a popular book contains the significant addition of
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a new chapter on Flow & Congestion Control and a section on Network Calculus
among other new sections that have been added to remaining chapters. An
introductory text, Queueing Modelling Fundamentals focuses on queueing
modelling techniques and applications of data networks, examining the
underlying principles of isolated queueing systems. This book introduces the
complex queueing theory in simple language/proofs to enable the reader to
quickly pick up an overview to queueing theory without utilizing the diverse
necessary mathematical tools. It incorporates a rich set of worked examples on
its applications to communication networks. Features include: Fully revised and
updated edition with significant new chapter on Flow and Congestion Control aswell-as a new section on Network Calculus A comprehensive text which
highlights both the theoretical models and their applications through a rich set of
worked examples, examples of applications to data networks and performance
curves Provides an insight into the underlying queuing principles and features
step-by-step derivation of queueing results Written by experienced Professors in
the field Queueing Modelling Fundamentals is an introductory text for
undergraduate or entry-level post-graduate students who are taking courses on
network performance analysis as well as those practicing network administrators
who want to understand the essentials of network operations. The detailed stepPage 13/22
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by-step derivation of queueing results also makes it an excellent text for
professional engineers.
This book discusses the structure and performance of networks in the context of
the services they provide. Chapters are devoted to public and private networks,
ISDN, intelligent networks, mobile radio networks and broadband networks.
The use of modern planning and optimization systems for process
synchronization in value networks requires the optimal information exchange
between the entities involved. The central focus of Sven Grolik's study is the
development of efficient mechanisms for the coordination of information
allocation by the example of interconnected transportation marketplaces. Unlike
traditional information allocation algorithms, the algorithms developed in his
analysis are based on update mechanisms which maintain a weak consistency of
replicated information in the network. Sven Grolik shows that these algorithms
enable savings concerning the update costs as well as increase the performance
within the network, but at the same time guarantee compliance with quality of
service levels concerning the currency of information. The focus of this work is
the development of decentralized, online algorithms which make a logically
distributed computation possible on the basis of local information. The
development of these innovative algorithms is based on approaches of multiPage 14/22
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agent system theory as well as distributed simulated annealing techniques.
This book explores new analytical techniques and tools for the performance
evaluation of distributed and integrated computer communication systems. The
systems considered are those arising in LAN, MAN, WAN broadband ISDN, and
ATM switching. These systems are mathematically modelled and analysed.
Analytical results are presented on the basic queueing models such as multiqueue, priority queue, queueing network, queue with bursty input and
superposed input, and multi-server queue. These results can be usefully applied
for the performance evaluation of all the above systems.
Providing performance guarantees is one of the most important issues for future
telecommunication networks. This book describes theoretical developments in performance
guarantees for telecommunication networks from the last decade. Written for the benefit of
graduate students and scientists interested in telecommunications-network performance this
book consists of two parts. The first introduces the recently-developed filtering theory for
providing deterministic (hard) guarantees, such as bounded delay and queue length. The
filtering theory is developed under the min-plus algebra, where one replaces the usual addition
with the min operator and the usual multiplication with the addition operator. As in the classical
linear system theory, the filtering theory treats an arrival process (or a departure process ) as a
signal and a network element as a system. Network elements, including traffic regulators and
servers, can be modelled as linear filters under the min-plus algebra, and they can be joined by
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concatenation, "filter bank summation", and feedback to form a composite network element.
The problem of providing deterministic guarantees is equivalent to finding the impulse
response of composite network elements. This section contains material on: - (s, r)-calculus Filtering theory for deterministic traffic regulation, service guarantees and networks with
variable-length packets - Traffic specification - Networks with multiple inputs and outputs Constrained traffic regulation The second part of the book addresses stochastic (soft)
guarantees, focusing mainly on tail distributions of queue lengths and packet loss probabilities
and contains material on: - (s(q), r(q))-calculus and q-envelope rates - The large deviation
principle - The theory of effective bandwidth The mathematical theory for stochastic
guarantees is the theory of effective bandwidth. Based on the large deviation principle, the
theory of effective bandwidth provides approximations for the bandwidths required to meet
stochastic guarantees for both short-range dependent inputs and long-range dependent inputs.
This book highlights cutting-edge ecodesign research, covering product and service design,
smart manufacturing, and social perspectives in ecodesign. Featuring selected papers
presented at EcoDesign 2019: 11th International Symposium on Environmentally Conscious
Design and Inverse Manufacturing, it also includes diverse, interdisciplinary approaches to
foster ecodesign research and activities. In the context of Sustainable Development Goals
(SDGs), it addresses the need for the manufacturing industry to design innovations for
sustainable value creation, taking into account technological developments, legislation, and
consumer lifestyles. Further, the book discusses the concept of circular economy, which
originated in Europe and aims to increase resource efficiency by shifting away from the linear
economy. Focusing on product life cycle design and management, smart manufacturing,
Page 16/22

File Type PDF Telecommunication Networks By Schwartz
circular economy, and business strategies, and providing useful approaches and solutions to
these emerging concepts, this book is intended for both researchers and practitioners working
in the broad field of ecodesign and sustainability.
Here is the first book to present a unified discussion of protocols that treats both voice and
data networks. It emphasizes quantitative performance education of telecommunication
network systems. Of interest to electrical engineers and computer science professionals
working with networks, data communication and distributed systems.
Wireless technology is a truly revolutionary paradigm shift, enabling multimedia
communications between people and devices from any location. It also underpins exciting
applications such as sensor networks, smart homes, telemedicine, and automated highways.
This book provides a comprehensive introduction to the underlying theory, design techniques
and analytical tools of wireless communications, focusing primarily on the core principles of
wireless system design. The book begins with an overview of wireless systems and standards.
The characteristics of the wireless channel are then described, including their fundamental
capacity limits. Various modulation, coding, and signal processing schemes are then discussed
in detail, including state-of-the-art adaptive modulation, multicarrier, spread spectrum, and
multiple antenna techniques. The concluding chapters deal with multiuser communications,
cellular system design, and ad-hoc network design. Design insights and tradeoffs are
emphasized throughout the book. It contains many worked examples, over 200 figures, almost
300 homework exercises, over 700 references, and is an ideal textbook for students.
The importance of Broadband Communications in shaping the future telecommunication
network has achieved world-wide recognition. This volume validates the huge significance of
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the field and explores key items concerning research, development and applications. The
ideas and experiences presented will be of great interest to operators and users, for research
and development, from both a technical and a commercial perspective.
As the dividing line between traditional computing science and telecommunications quickly
becomes blurred or disappears in today's rapidly changing environment, there is an increasing
need for computer professionals to possess knowledge of telecommunications principles.
Telecommunications and Networking presents a comprehensive overview of the interaction
and relationship between telecommunications and data processing. The book's early chapters
cover basic telecommunications vocabulary, common nomenclature, telecommunications
fundamentals, as well as the important relationships among coding, error detection and
correction, and noise. Later chapters discuss such topics as switching, timing, topological
structures, routing algorithms, and teleprocessing. Other topics covered in detail include
specific concerns inherent to computer communications, such as protocols, error detection and
correction, network monitoring and security, and system validation. System designers and
programmers can no longer be effective simply by understanding the tradeoffs between
hardware and software. Telecommunications and Networking provides both computing
professionals and students the fundamental computer communications concepts necessary to
function in today's computer industry.
Telecommunications has evolved and grown at an explosive rate in recent years and will
undoubtedly continue to do so. As its functions, applications, and technology grow, it becomes
increasingly complex and difficult, if not impossible, to meet the demands of a global network
using conventional computing technologies. Computational intelligence (CI) is the technology
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of the future-and the future is now. Computational Intelligence in Telecommunications
Networks offers an in-depth look at the rapid progress of CI technology and shows its
importance in solving the crucial problems of future telecommunications networks. It covers a
broad range of topics, from Call Admission Control, congestion control, and QoS-routing for
ATM networks, to network design and management, optical, mobile, and active networks, and
Intelligent Mobile Agents. Today's telecommunications professionals need a working
knowledge of CI to exploit its potential to overcome emerging challenges. The CI community
must become acquainted with those challenges to take advantage of the enormous
opportunities the telecommunications field offers. This text meets both those needs, clearly,
concisely, and with a depth certain to inspire further theoretical and practical advances.

Principles of Mobile Communication provides an authoritative treatment of the
fundamentals of mobile communications, one of the fastest growing areas of the
modern telecommunications industry. The book stresses the fundamentals of
mobile communications engineering that are important for the design of any
mobile system. Less emphasis is placed on the description of existing and
proposed wireless standards. This focus on fundamental issues should be of
benefit not only to students taking formal instruction but also to practising
engineers who are likely to already have a detailed familiarity with the standards
and are seeking to deepen their knowledge of this important field. The book
stresses mathematical modeling and analysis, rather than providing a qualitative
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overview. It has been specifically developed as a textbook for graduate level
instruction and a reference book for practising engineers and those seeking to
pursue research in the area. The book contains sufficient background material for
the novice, yet enough advanced material for a sequence of graduate level
courses. Principles of Mobile Communication treats a variety of contemporary
issues, many of which have been treated before only in the journals. Some
material in the book has never appeared before in the literature. The book
provides an up-to-date treatment of the subject area at a level of detail that is not
available in other books. Also, the book is unique in that the whole range of
topics covered is not presently available in any other book. Throughout the book,
detailed derivations are provided and extensive references to the literature are
made. This is of value to the reader wishing to gain detailed knowledge of a
particular topic.
The main objective of this workshop was to review and discuss the state of the
art and the latest advances· in the area of 1-10 Gbit/s throughput for local and
metropolitan area networks. The first generation of local area networks had
throughputs in the range 1-20 Mbit/s. Well-known examples of this first
generation networks are the Ethernet and the Token Ring. The second
generation of networks allowed throughputs in the range 100-200 Mbit/s.
Page 20/22

File Type PDF Telecommunication Networks By Schwartz
Representatives of this generation are the FDDI double ring and the DQDB
(IEEE 802.6) networks. The third generation networks will have throughputs in
the range 1-10 Gbit/s. The rapid development and deployment of fiber optics
worldwide, as well as the projected emergence of a market for broadband
services, have given rise to the development of broadband ISDN standards.
Currently, the Asynchronous Transfer Mode (ATM) appears to be a viable
solution to broadband networks. The possibility of all-optical networks in the
future is being examined. This would allow the tapping of approximately 50
terahertz or so available in the lightwave range of the frequency spectrum. It is
envisaged that using such a high-speed network it will be feasible to distribute
high-quality video to the home, to carry out rapid retrieval of radiological and
other scientific images, and to enable multi-media conferencing between various
parties.
In Competition in Telecommunications, Jean-Jacques Laffont and Jean Tirole
analyze regulatory reform and the emergence of competition in network
industries using the state-of-the-art theoretical tools of industrial organization,
political economy, and the economics of incentives.The book opens with
background information for the reader who is unfamiliar with current issues in the
telecommunications industry. The following sections focus on four central
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aspects of the recent deregulatory movement: the introduction of incentive
regulation; one-way access; the special nature of competition in an industry
requiring two-way access; and universal service, in particular, the use of
engineering models to compute subsidies and the design of universal service
auctions.
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