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In this chapter, we provide an architectural overview of software-defined networking (SDN), before diving more deeply into the two abstractions that define SDN: the flow abstraction in the data plane and the map abstraction in the control plane. Concepts such as centralized versus distributed network control, match–action tables, flow control, and the
potential advantages of SDN are discussed, as well as the OpenFlow protocol and the concept of overlay networks. An example of an SDN use case in a live production network is provided (traffic engineering in Google’s inter–data center network). We discuss the applicability of SDN ideas in optical networks.
"Explanations of the technologies are provided within the concepts of architecture and layering models, multiplexing and switching methods, routing algorithms and protocols, network control, traffic management methods, and QoS support. The book also offers one of the first overviews of the IP over WDM field."--Cover.
This chapter reviews electro-optical packaging and integration technologies for short distance optical communication. With increasing system performance and bandwidth requirements, optical communication is applied for ever shorter distances. Consequently, novel packaging strategies are required that enable a close integration of optical technology within
the system. Today, pluggable transceivers are applied at the system edge and embedded optical modules for onboard assembly are emerging in bandwidth hungry applications. The first high-performance computing systems are now on the market in which optical transceivers are mounted onto the switch chip package. Still, cost and assembly efforts related
to optics hinder a more widespread application of optical link technology. Integration strategies at all levels are required to enhance performance and functionality of optics, while reducing cost. Optical printed circuit board technology and integrated photonics offer tight integration between electrical and optical functions.
Chapter 17. Software-Defined Networking and OpenFlow
A Complete Introduction to Networks Includes Glossary of Networking Terms
Computer Network Interconnection
Chapter 13. Network Architectures and Overlay Networks
Case Study. Deploying Systems Network Architecture (SNA) in IP-Based Environments: The Mainframe Network as a TCP/IP Server

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, 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.
This chapter describes the InfiniBand (IB) industry standard and network architecture. IB features such as zero-copy and remote direct memory access (RDMA) help reduce processor overhead by directly transferring data from sender memory to receiver memory without involving host processors. This chapter covers overall
IB architecture and its various layers, with an emphasis on link and network layers, Channel Adapters, switches, and routers. Concepts discussed include IPv6 and Ethernet datagrams, packet formats, speed and width negotiations, buffering, flow control, and Q-pairs. Emerging protocols for providing RDMA functions to other
applications are discussed, including RoCE and iWARP.
Business Data Communications, 6/e, is ideal for use in Business Data Communications, Data Communications, and introductory Networking for Business courses. Business Data Communications, 6/e,covers the fundamentals of data communications, networking, distributed applications, and network management and
security. Stallings presents these concepts in a way that relates specifically to the business environment and the concerns of business management and staff, structuring his text around requirements, ingredients, and applications. While making liberal use of real-world case studies and charts and graphs to provide a
business perspective, the book also provides the student with a solid grasp of the technical foundation of business data communications. Throughout the text, references to the interactive, online animations supply a powerful tool in understanding complex protocol mechanisms. The Sixth Edition maintains Stallings'
superlative support for either a research projects or modeling projects component in the course. The diverse set of projects and student exercises enables the instructor to use the book as a component in a rich and varied learning experience and to tailor a course plan to meet the specific needs of the instructor and
students.
Chapter 10. Metro and Carrier Class Networks: Carrier Ethernet and OTN
Fourth-Generation Wireless Networks: Applications and Innovations
Chapter 2. Transceivers, Packaging, and Photonic Integration
Chapter 16. Hypervisors, Virtualization, and Networking
Engineering
This chapter discusses the role of hypervisors and virtual Ethernet switches in modern data center networks. Topics include Type 1 and Type 2 hypervisors, and discussion of the major hypervisors in use today (including PowerVM, KVM, VMware, Xen, and zVM). This chapter also discusses virtual local area networks and other
types of network virtualization and encapsulation; virtual Ethernet adapters (VNICs) including VLAG and IPv6 considerations; shared I/O adapters including SR-IOV and MR-IOV; ESX Server virtualization; sockets and VDE industry standards such as IEEE 802.1Q, EVB, VDP, VEB, and VEPA for virtual Ethernet switches; and
examples such as the Open vSwitch, Cisco Nexus 5000V, and IBM 5000V virtual switches. Enterprise applications such as the Open System Adapter and HiperSockets are also discussed as they apply to mainframe logical partitions.
This chapter presents industry standard approaches for Metro Ethernet, optical transport networking (OTN), and carrier class Ethernet. We begin with a historical review, including Synchronous Optical Networking/Synchronous Digital Hierarchy (SONET/SDH), Asynchronous Transfer Mode (ATM), and classic Ethernet with
virtual local area networks (VLANs). Standards set by the Metro Ethernet Forum (MEF) are discussed, including quality of service (QoS) and service reliability, scalability, and management issues. Virtualization and encapsulation techniques are discussed, including variants of Multiprotocol Label Switching (MPLS), Ethernet
Virtual Bridge (EVB), and Provider Backbone Bridge Traffic Engineering (PBB-TE), among others. OTN architectures, digital wrappers and frame structures, optical transport units (OTUs), and switched packet services in metropolitan area networks (MANs) are discussed.
Fourth-Generation Wireless Networks: Applications and Innovations presents a comprehensive collection of recent findings in access technologies useful in the architecture of wireless networks.
Chapter 7. Manufacturing Environmental Laws, Directives, and Challenges
Problems and Prospects
Introduction to Data Communications and Networking
Communication Control in Computer Networks
Chapter 5. Optical Wavelength-Division Multiplexing for Data Communication Networks
Introducing data communications and computer networks, this revised and updated edition takes account of developments in the area. Coverage includes essential theory associated with digital transmission, interface standards, data compression and error detection methods.
This book constitutes the refereed proceedings of the International Symposium on Security in Computing and Communications, SSCC 2015, held in Kochi, India, in August 2015. The 36 revised full papers presented together with 13 short papers were carefully reviewed and selected from 157 submissions. The papers are organized in topical sections on security in cloud computing; authentication and access control systems;
cryptography and steganography; system and network security; application security.
Network Tutorial delivers insight and understanding about network technology to managers and executives trying to get up to speed or stay current with the complex challenges of designing, constructing, maintaining, upgrading, and managing the netwo
Third International Symposium, SSCC 2015, Kochi, India, August 10-13, 2015. Proceedings
Mathematical Principles of the Internet, Volume 1
TCP/IP, ATM, SDH/SONET, and WDM/Optics
Practical Industrial Data Communications
Applications and Innovations

The objective of this book is to outline the best practice in designing, installing, commissioning and troubleshooting industrial data communications systems. In any given plant, factory or installation there are a myriad of different industrial communications standards used and the key to
successful implementation is the degree to which the entire system integrates and works together. With so many different standards on the market today, the debate is not about what is the best - be it Foundation Fieldbus, Profibus, Devicenet or Industrial Ethernet but rather about
selecting the most appropriate technologies and standards for a given application and then ensuring that best practice is followed in designing, installing and commissioning the data communications links to ensure they run fault-free. The industrial data communications systems in your
plant underpin your entire operation. It is critical that you apply best practice in designing, installing and fixing any problems that may occur. This book distills all the tips and tricks with the benefit of many years of experience and gives the best proven practices to follow. The main
steps in using today's communications technologies involve selecting the correct technology and standards for your plant based on your requirements; doing the design of the overall system; installing the cabling and then commissioning the system. Fiber Optic cabling is generally
accepted as the best approach for physical communications but there are obviously areas where you will be forced to use copper wiring and, indeed, wireless communications. This book outlines the critical rules followed in installing the data communications physical transport media and
then ensuring that the installation will be trouble-free for years to come. The important point to make is that with today’s wide range of protocols available, you only need to know how to select, install and maintain them in the most cost-effective manner for your plant or factory knowledge of the minute details of the protocols is not necessary. An engineer's guide to communications systems using fiber optic cabling, copper cabling and wireless technology Covers: selection of technology and standards - system design - installation of equipment and cabling commissioning and maintenance Crammed with practical techniques and know how - written by engineers for engineers
Plastic or polymer optical fibers (POF) have emerging applications in communication systems. This chapter provides a general overview of the different types of POF existing at both a research and a commercial level. This chapter also discusses in detail the types of POF that are
currently the most widely adopted for communications applications. Topics include material sets such as PMMA, step and graded indices POF, and the fiber’s properties including bend radius, mechanical performance, attenuation, and dispersion. POF link designs are considered,
including sources and receivers, as well as link budget design considerations. Examples of commercially available products are discussed as well as speculation on future developments in the field.
The Handbook includes chapters on all the major industry standards, quick reference tables, helpful appendices, plus a new glossary and list of acronyms. This practical handbook can stand alone or as a companion volume to DeCusatis: Fiber Optic Data Communication: Technological
Advances and Trends (February 2002, ISBN: 0-12-207892-6), which was developed in tandem with this book. * Includes emerging technologies such as Infiniband, 10 Gigabit Ethernet, and MPLS Optical Switching * Describes leading edge commercial products, including LEAF and
MetroCore fibers, dense wavelength multiplexing, and Small Form Factor transceiver packages * Covers all major industry standards, often written by the same people who designed the standards themselves * Includes an expanded listing of references on the World Wide Web, plus hardto-find references for international, homologation, and type approval requirements * Convenient tables of key optical datacom parameters and glossary with hundreds of definitions and acronyms * Industry buzzwords explained, including SAN, NAS, and MAN networking * Datacom
market analysis and future projections from industry leading forecasters
Case Study. NYSE Euronext Data Center Consolidation Project
Computer Networks and Inventive Communication Technologies
Data Comms & Networks
Case Study. FCoE Delivers a Single Network for Simplicity and Convergence
Integrated Broadband Networks
This two-volume set on Mathematical Principles of the Internet provides a comprehensive overview of the mathematical principles of Internet engineering. The books do not aim to provide all of the mathematical foundations upon which the Internet is based. Instead, these cover only a partial
panorama and the key principles. Volume 1 explores Internet engineering, while the supporting mathematics is covered in Volume 2. The chapters on mathematics complement those on the engineering episodes, and an effort has been made to make this work succinct, yet self-contained. Elements of
information theory, algebraic coding theory, cryptography, Internet traffic, dynamics and control of Internet congestion, and queueing theory are discussed. In addition, stochastic networks, graph-theoretic algorithms, application of game theory to the Internet, Internet economics, data
mining and knowledge discovery, and quantum computation, communication, and cryptography are also discussed. In order to study the structure and function of the Internet, only a basic knowledge of number theory, abstract algebra, matrices and determinants, graph theory, geometry, analysis,
optimization theory, probability theory, and stochastic processes, is required. These mathematical disciplines are defined and developed in the books to the extent that is needed to develop and justify their application to Internet engineering.
Wavelength-division multiplexing (WDM) enables multiple communication links to use a common transmission fiber by transmitting a multitude of different wavelengths at the same time. This chapter describes WDM technology, including options such as coarse and dense WDM defined by standards such
as ITU-T Recommendations G.652 to G.657. The wavelength spectrum allocation for the L-, C-, S-, E-, and O-bands is discussed. Related technologies, such as time-division multiplexing and erbium-doped fiber amplifiers, are also described in this context. Topics include service mapping using
the generic framing procedure and virtual concatenation, technology for optical transceivers and filters, reconfigurable optical add/drop multiplexers, fiber Bragg gratings, and array waveguides. WDM link budgets and noise sources are also discussed, including rings and other topologies,
protection schemes, dispersion compensating fiber, equalization, and modulation options including extensions to 100G.
This two-volume set on Mathematical Principles of the Internet provides a comprehensive overview of the mathematical principles of Internet engineering. The books do not aim to provide all of the mathematical foundations upon which the Internet is based. Instead, they cover a partial panorama
and the key principles. Volume 1 explores Internet engineering, while the supporting mathematics is covered in Volume 2. The chapters on mathematics complement those on the engineering episodes, and an effort has been made to make this work succinct, yet self-contained. Elements of
information theory, algebraic coding theory, cryptography, Internet traffic, dynamics and control of Internet congestion, and queueing theory are discussed. In addition, stochastic networks, graph-theoretic algorithms, application of game theory to the Internet, Internet economics, data
mining and knowledge discovery, and quantum computation, communication, and cryptography are also discussed. In order to study the structure and function of the Internet, only a basic knowledge of number theory, abstract algebra, matrices and determinants, graph theory, geometry, analysis,
optimization theory, probability theory, and stochastic processes, is required. These mathematical disciplines are defined and developed in the books to the extent that is needed to develop and justify their application to Internet engineering.
Data Communications Networking Devices
Data Communications and Networking
Chapter 11. InfiniBand, iWARP, and RoCE
Computer Networking and the Internet
The Fourth Industrial Revolution

This chapter describes cloud computing technology and its impact on the data center network. We define the essential elements of cloud computing, including on-demand service, broad network access, resource pooling, elastic provisioning, and metered service at various quality of service
levels. Models including software, platform, and infrastructure as a service (SaaS, PaaS, IaaS) are discussed, along with private, public, and hybrid cloud models and cloud service providers. Unique requirements of a cloud network include virtualization and virtual machine mobility,
security, hypervisor virtual switching, converged storage, and new routing protocols such as Transparent Interconnection of Lots of Links (TRILL) and Shortest Path Bridging (SPB). We conclude with a brief discussion of software-defined networking (SDN) in the context of cloud
computing.
Expanded and updated to provide readers with a detailed understanding of the properties, operations and applications of devices used in constructing a data communications network. New features include extensive coverage of LANS; the latest information on modems; in-depth
examination of multiplexes including the Hayes command; recent data on the operation and utilization of bridges and routers plus much more.
In recent years, there have been many new approaches to data networking protocols, both industry standard and vendor proprietary. In this chapter, we will begin with an overview of conventional networking protocols, such as the Spanning Tree Protocol and multichassis link aggregation,
and network design approaches like equal cost multipath spine–leaf. We will then review several more recent proposals for addressing the requirements of a flattened, Layer 2 network infrastructure. We discuss Transparent Interconnection of Lots of Links (TRILL) and Shortest Path
Bridging, as well as both industry standard and proprietary network options including Open Data Center Interoperable Network (ODIN), Qfabric, FabricPath, and Virtual Cluster Switching (VCS). Overlays including Virtual Extensible LAN (VXLAN), Network Virtualizaation Generic Routing
Encapsulation (NVGRE), Distributed Overlay Virtual Ethernet (DOVE), and others will also be discussed.
Operation, Utilization and Lan and Wan Internetworking
Network Tutorial
Security in Computing and Communications
Case Study. Using Business Process Modeling Notation and Agile Test-Driven Design Methodology for Business Continuity Planning
DATA COMMUNICATIONS AND COMPUTER NETWORKS
Data Communications Networking Devices Operation, Utilization and LAN and VAN Internetworking Fourth Edition Gilbert Held 4-Degree Consulting, Macon, Georgia, USA Data communications continue to grow enormously as a key part of telecommunications. Technological advances mean up-to-date information is essential. This fourth edition of the popular and authoritative text Data Communications Networking Devices
examines the characteristics, operation and applications of the devices used to construct a data communications network. It enables readers to operate and utilize the networking devices used in the design, modification or optimization of a data communications network. Features include: * Extensive coverage of the fundamental concepts of data communications * New sections on ATM/broadband networking, LAN/WAN switches
and new examples of network integration devices * Examination of the specialized devices such as security devices, LZW compression and voice digitizers * Discusses the different types of networks, network architecture and the flow of data between several networks * Questions at the end of each chapter to assist understanding. More than a comprehensive reference book, Data Communications Networking Devices is ideal as a self
study guide too. It is essential reading for network managers and telecommunications engineers, data processing managers and information system managers. Visit Our Web Page! http://www.wiley.com/
This fully revised and updated book, now in its Fourth Edition, continues to provide a comprehensive coverage of data communications and computer networks in an easy to understand style. The text places as much emphasis on the application of the concepts as on the concepts themselves. While the theoretical part is intended to offer a solid foundation of the basics so as to equip the student for further study, the stress on the
applications is meant to acquaint the student with the realistic status of data communications and computer networks as of now. Audience Intended primarily as a textbook for the students of computer science and engineering, electronics and communication engineering, master of computer applications (MCA), and those offering IT courses, this book would also be useful for practising professionals. NEW TO THIS EDITION •
Three new chapters on: o Network Architecture and OSI Model o Wireless Communication Technologies o Web Security • Appendix on Binary and Hexadecimal Numbering Key features • Illustrates the application of the principles through highly simplified block diagrams. • Contains a comprehensive glossary which gives simple and accurate descriptions of various terms. • Provides Questions and Answers at the end of the book
which facilitate quick revision of the concept.
This is a thorough introduction to the concepts underlying networking technology, from physical carrier media to protocol suites (for example, TCP/IP). The author includes historical material to show the logic behind the development of a given mechanism, and also includes comprehensive discussions of increasingly important material, such as B-ISDN (Broadband Integrated Services Digital Network) and ATM (Asynchronous
Transmission Mode).
Contemporary Data Communication Networks: Planning Analysis and Design
Fundamentals of Data Communication Networks
Chapter 3. Plastic Optical Fibers for Data Communications
Case Study. Open Standards for Cloud Networking
Best Practice Techniques
This book is a collection of peer-reviewed best-selected research papers presented at 4th International Conference on Computer Networks and Inventive Communication Technologies (ICCNCT 2021). The book covers new results in theory, methodology, and applications of computer networks and data
communications. It includes original papers on computer networks, network protocols and wireless networks, data communication technologies, and network security. The proceedings of this conference are a valuable resource, dealing with both the important core and the specialized issues in the
areas of next-generation wireless network design, control, and management, as well as in the areas of protection, assurance, and trust in information security practice. It is a reference for researchers, instructors, students, scientists, engineers, managers, and industry practitioners for
advanced work in the area.
The founder and executive chairman of the World Economic Forum on how the impending technological revolution will change our lives We are on the brink of the Fourth Industrial Revolution. And this one will be unlike any other in human history. Characterized by new technologies fusing the
physical, digital and biological worlds, the Fourth Industrial Revolution will impact all disciplines, economies and industries - and it will do so at an unprecedented rate. World Economic Forum data predicts that by 2025 we will see: commercial use of nanomaterials 200 times stronger than
steel and a million times thinner than human hair; the first transplant of a 3D-printed liver; 10% of all cars on US roads being driverless; and much more besides. In The Fourth Industrial Revolution, Schwab outlines the key technologies driving this revolution, discusses the major impacts on
governments, businesses, civil society and individuals, and offers bold ideas for what can be done to shape a better future for all.
This book is designed and developed assuming little or no technical background on part of the reader. The book therefore first introduces the philosophy of data communications covering signal propagation and information encoding. It then proceeds to cover various technologies, OSI model,
protocols, network architectures, internetworking concepts and TCP/IP. All this makes the book ideally suited for the first course on Data Communications and Networks.
Mathematical Principles of the Internet, Two Volume Set
Handbook of Fiber Optic Data Communication
Business Data Communications
Proceedings of Fourth ICCNCT 2021
Chapter 15. Cloud Computing Data Center Networking

The Design and Manufacturing of optoelectronics technology and related components used in fiber optics data communication products are significantly influenced by the emergence of new international environmental, ecodesign and chemical legislative directives. These dynamic laws and regulations propose to limit or eliminate heavy metals, chemicals, and
other environmental pollutants used in the manufacture of various types of electronic and electric equipment, which have been linked to lasting environmental impacts and human health effects. This chapter discusses the leading environmental law and directives, including the European Union’s (EU) Reduction of Hazardous Substances (RoHS), Waste
Electrical and Electronic Equipment (WEEE), Ecodesign Directive for Energy-related Products (ErP), Japanese J-Moss certification, and more. Detailed descriptions include both country-specific regulations (China, European Union) and specific regulations in various US states (such as New York and California).
Due to the continued rapid growth in the demand for network bandwidth, devices and subsystems that can support gigabit and multigigabit throughput have become increasingly important. In this chapter, we review several key technologies for fiber optic data communication. In particular, we focus on the technologies for wavelength division multiplexing
(WDM), as it is the most important technique in advancing the communication bandwidth for the next generation broadband networks.
Primarily intended as a text for undergraduate courses in Electronics and Communications Engineering, Computer Science, IT courses, and Computer Applications, this up-to-date and accessible text gives an indepth analysis of data communications and computer networks in an easy-to-read style. Though a new title, it is a completely revised and fully updated
version of the author's earlier book Data Communications. The rapid strides made during the last decade in the fields of data communication and networking, and the close link between these two subjects have prompted the author to add several chapters on computer networks in this text. The book gives a masterly analysis of topics ranging from the
principles of data transmission to computer networking applications. It also provides standard protocols, thereby enabling to bridge the gap between theory and practice. What's more, it correlates the network protocols to the concepts, which are explained with the help of numerous examples to facilitate students' understanding of the subject. This wellorganized text presents the latest developments in the field and details current topics of interest such as Multicasting, MPLS, IPv6, Gigabit Ethernets, IPSec, SSL, Auto-negotiation, Wireless LANs, Network security, Differentiated services, and ADSL. Besides students, the practicing professionals would find the book to be a valuable resource.
Chapter 18. Emerging Technology for Fiber Optic Data Communication
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