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Note: these materials are copyright by Douglas Comer and Prentice Hall. Permission is granted to use the materials in college courses for which the required textbook is Internetworking With TCP/IP volume 1: Principles, Protocols, And Architecture. No part of the materials may be used in professional venues or for-profit courses; requests for such
situations should be made to the author or the publisher. Two versions of the course materials are available: A pdf version for classroom presentation. A pdf version of the notes suitable for printing. Note: the notes cover every chapter of the text, which is much more than a typcial 1-semester course.
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However, the material has been included to allow each instructor to choose which items to omit. For instructors who wish to create their own notes, copies of figures from the text are available. © 1996-2014, Amazon.com, Inc. or its affiliates This best-selling, conceptual introduction to TCP/IP internetworking protocols interweaves a clear discussion
of fundamentals with the latest technologies. Leading author Doug Comer covers layering and shows how all protocols in the TCP/IP suite fit into the five-layer model. With a new focus on CIDR addressing, this revision addresses MPLS and IP switching technology, traffic scheduling, VOIP, Explicit Congestion Notification (ECN), and Selective
ACKnowledgement (SACK). Includes coverage of Voice and Video Over IP (RTP), IP coverage, a discussion of routing architectures, examination of Internet application services such as domain name system (DNS), electronic mail (SMTP, MIME), file transfer and access (FTP, TFTP, NFS), remote login (TELNET, rlogin), and network management
(SNMP, MIB, ANS. I), a description of mobile IP, and private network interconnections such as NAT and VPN.

The new edition includes updates to every chapter, updated examples, a new chapter on MPLS and IP switching technology and an expanded TCP description that featuers Explicit Congestion Notification (ECN) and Selective ACKnowledgement (SACK). For network and web designers, implementers, and administrators, and for anyone interested in
how the Internet works. Can You Chip In?Dear Patron: Please don't scroll past this. The Internet Archive is a nonprofit fighting for universal access to quality information. We build and maintain all our own systems, but we don’t charge for access, sell user information, or run ads. Instead, we're powered by online donations averaging about $17. We'd
be deeply grateful if you'd join the one in a thousand users that support us financially. We understand that not everyone can donate right now, but if you can afford to contribute, we promise it will be put to good use. Our resources are crucial for knowledge lovers everywhere—so if you find all these bits and bytes useful, please pitch in. Ip: Principles,
Protocols, and Architecture IP Vol.1: Principles, Protocols, and Architecture TCP IP Protocol Suite, 4th Edition TCP IP Illustrated. The Protocols Special Edition Using TCP IP, 2nd Edition Curso Arquitectura Tcp - Ip TCP IP. CeTeBoe agmunuctpupoBanue Skip Bibliometrics Section Skip Abstract SectionAbstract From the Publisher: THIS NEW
EDITION OF VOLUME 1: Explains how voice and video are sent over IP internets and how IP Telephony operates Describes Mobile IP (a technology that allows a computer to move from one network to another without changing its IP address) Discusses IP security and the security standard, IPsec Revises the discussion of Ipv6 to incorporate the
latest changes Shows how to interconnect private intranets and the global Internet using Virtual Private Network (VPN) and Network Address Translation (NAT) technologies Expands the description of IP multicasting to cover multicast routing protocols Presents the Differentiated Services (DiffServe) scheme for classes of services as well at Path
MTU discovery and routing for anonymous serial networks Explains Random Early Discard (RED), which is now recommended for routers Updates the coverage of all protocols to the latest versions, including RIP, IGMP, and SNMP Nollenburg M and Prutkin R (2017). Euclidean Greedy Drawings of Trees, Discrete & Computational Geometry, 58:3,
(543-579), Online publication date: 1-Oct-2017.Gao X, Kong L, Li W, Liang W, Chen Y and Chen G (2017). Traffic Load Balancing Schemes for Devolved Controllers in Mega Data Centers, IEEE Transactions on Parallel and Distributed Systems, 28:2, (572-585), Online publication date: 1-Feb-2017.Bhuse V and El-said M (2017). Alternative to layer-
based networking instruction, Journal of Computing Sciences in Colleges, 33:1, (77-87), Online publication date: 1-Oct-2017.Fu B and Xiao Y An Intrusion Detection Scheme in TCP/IP Networks Based on Flow-Net and Fingerprint Proceedings of the SouthEast Conference, (13-17)Serdaroglu K and Baydere S (2016). WiSEGATE, Wireless Networks,
22:5, (1475-1491), Online publication date: 1-Jul-2016.Son T, Le-Minh H and Aslam N (2016). MSAR, Journal of Network and Computer Applications, 68:C, (114-125), Online publication date: 1-Jun-2016.D'Aronco S, Mena S and Frossard P Distributed rate allocation in switch-based multiparty videoconference Proceedings of the 7th International
Conference on Multimedia Systems, (1-11)Lin S, Zhou G, Al-Hami M, Whitehouse K, Wu Y, Stankovic J, He T, Wu X and Liu H (2015).
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Toward Stable Network Performance in Wireless Sensor Networks: A Multilevel Perspective, ACM Transactions on Sensor Networks, 11:3, (1-26), Online publication date: 28-May-2015.Kulkarni O and Zhang H (2013). An optimal greedy routing algorithm for triangulated polygons, Computational Geometry: Theory and Applications, 46:6, (640-647),
Online publication date: 1-Aug-2013.Goudar R, Wagh S and Goudar M Secure data transmission using steganography based data hiding in TCP/IP Proceedings of the International Conference & Workshop on Emerging Trends in Technology, (974-979)He X and Zhang H On succinct convex greedy drawing of 3-connected plane graphs Proceedings of
the twenty-second annual ACM-SIAM symposium on Discrete algorithms, (1477-1486)Yu Y and Gu D The resource efficient forwarding in the content centric network Proceedings of the 10th international IFIP TC 6 conference on Networking - Volume Part I, (66-77)Xu M and Radcliffe P (2011).

Building Secure Tunnel from PPP Wireless Network, Wireless Personal Communications: An International Journal, 58:2, (337-353), Online publication date: 1-May-2011.Zhang H and Govindaiah S Greedy routing via embedding graphs onto semi-metric spaces Proceedings of the 5th joint international frontiers in algorithmics, and 7th international
conference on Algorithmic aspects in information and management, (58-69)Tucker W and Blake E Abstractions for designing and evaluating communication bridges for people in developing regions Proceedings of the First ACM Symposium on Computing for Development, (1-10)Zhang S, Qian Z, Lu S and Chen D A binary graph reduction algorithm for
multi-constrained QoS routing Proceedings of the Second Asia-Pacific Symposium on Internetware, (1-8)Chen S, Huang X, Yan X and Lei J Design and implementation of boundary-scan test system based on network interface card Proceedings of the 2nd international Asia conference on Informatics in control, automation and robotics - Volume 1, (273-
275)He X and Zhang H Schnyder greedy routing algorithm Proceedings of the 7th annual conference on Theory and Applications of Models of Computation, (271-283)Dalal'ah A, Bataineh S and Kan'an A (2019). Improving TCP performance over mobile ad hoc networks, International Journal of Internet Technology and Secured Transactions, 2:1/2,
(137-159), Online publication date: 1-Feb-2010.Galataki D, Radulescu A, Verstoep K and Fokkink W Embedded network protocols for mobile devices Proceedings of the 15th international conference on Formal methods for industrial critical systems, (164-179)Qadeer M, Habib S, Javaid A and Hafeez M A novel approach for resource allocation in
broadband access networks Proceedings of the International Conference and Workshop on Emerging Trends in Technology, (268-272)Akram R, Markantonakis K and Mayes K Application Management Framework in User Centric Smart Card Ownership Model Information Security Applications, (20-35)Frantti T and Jutila M (2009). Embedded fuzzy
expert system for Adaptive Weighted Fair Queueing, Expert Systems with Applications: An International Journal, 36:8, (11390-11397), Online publication date: 1-Oct-2009.Du W and Wang R (2008).

SEED, Journal on Educational Resources in Computing (JERIC), 8:1, (1-24), Online publication date: 1-Mar-2008.Phanishayee A, Krevat E, Vasudevan V, Andersen D, Ganger G, Gibson G and Seshan S Measurement and analysis of TCP throughput collapse in cluster-based storage systems Proceedings of the 6th USENIX Conference on File and
Storage Technologies, (1-14)Nilsson D and Larson U Simulated attacks on CAN buses Proceedings of the Fifth IASTED International Conference on Communication Systems and Networks, (66-72)Udrea O, Lumezanu C and Foster J (2008). Rule-based static analysis of network protocol implementations, Information and Computation, 206:2-4, (130-
157), Online publication date: 1-Feb-2008.Tiderko A and Bachran T A service oriented framework for wireless communication in mobile multi robot systems Proceedings of the 1st international conference on Robot communication and coordination, (1-8)Rozman I, Juric M, Golob I and Hericko M (2019). Qualitative and quantitative analysis and
comparison of Java distributed architectures, Software—Practice & Experience, 36:14, (1543-1562), Online publication date: 15-Nov-2006.Caminero B, Carrién C, Quiles F, Duato J and Yalamanchili S (2006). MMR, Journal of Parallel and Distributed Computing, 66:2, (307-321), Online publication date: 1-Feb-2006.Leu S and Chang R (2006). A fast and
scalable IPv4 and 6 address lookup algorithm, Computer Communications, 29:16, (3020-3036), Online publication date: 1-Oct-2006.Raza M, Mahmood W and Ali A A new control architecture for optical burst switching networks Proceedings of the 10th WSEAS international conference on Communications, (466-472)Sarkar S and Tassiulas L (2005).
Fair distributed congestion control in multirate multicast networks, IEEE/ACM Transactions on Networking (TON), 13:1, (121-133), Online publication date: 1-Feb-2005.Subramaniam M and Shi J Using Dominators to Extract Observable Protocol Contexts Proceedings of the Third IEEE International Conference on Software Engineering and Formal
Methods, (96-105)Koo J and Ahn S A network service access control framework based on network blocking algorithm Proceedings of the 9th international conference on Knowledge-Based Intelligent Information and Engineering Systems - Volume Part III, (54-61)Al-Kabir Z, Le K and Sharma D MEDADVIS Proceedings of the 9th international
conference on Knowledge-Based Intelligent Information and Engineering Systems - Volume Part II, (789-795)Yau P Recovering extra routes with the path from loop recovery protocol Proceedings of the First international conference on Mobile Ad-hoc and Sensor Networks, (676-688)Ke Z, Naiqi L. and Yan C The design of firewall based on intel
IXP2350 and autopartitioning mode ¢ Proceedings of the Second international conference on Embedded Software and Systems, (726-731)Boukerche A, Mikkler A and Fabri A (2005). Resource control for large-scale distributed simulation system over loosely coupled domains, Journal of Parallel and Distributed Computing, 65:10, (1171-1189), Online
publication date: 1-Oct-2005.Horan T and Schooley B (2019). Market Dynamics and Local Policy Choices for Converged Systems, Information Systems Frontiers, 6:3, (205-218), Online publication date: 1-Sep-2004.Glasser U, Gurevich Y and Veanes M (2004).

Abstract Communication Model for Distributed Systems, IEEE Transactions on Software Engineering, 30:7, (458-472), Online publication date: 1-Jul-2004.Celik A, Holliday J and Ramavarjula B (2019).

I-DG and HI-DG, Electronic Commerce Research, 3:1-2, (143-165), Online publication date: 1-Jan-2003.Chen Z, Bodenheimer B and Barnes J Robust transmission of 3D geometry over lossy networks Proceedings of the eighth international conference on 3D Web technology, (161-ff)Ghahramani B An optimization model for telecommunication systems
Creating business value with information technology, (236-258)Han B and Billington J Validating TCP connection management Proceedings of the conference on Application and theory of petri nets: formal methods in software engineering and defence systems - Volume 12, (47-55)Denehy T, Arpaci-Dusseau A and Arpaci-Dusseau R Bridging the
Information Gap in Storage Protocol Stacks Proceedings of the General Track of the annual conference on USENIX Annual Technical Conference, (177-190)Field B, Znati T and Mossé D (2000). V${\cal V}$-NET, IEEE Transactions on Computers, 49:8, (841-858), Online publication date: 1-Aug-2000.Shin K, Chou C and Kweon S (2000). Distributed
Route Selection for Establishing Real-Time Channels, IEEE Transactions on Parallel and Distributed Systems, 11:3, (318-335), Online publication date: 1-Mar-2000.Baccelli F and Bonald T (2019). Window flow control in FIFO networks with cross traffic, Queueing Systems: Theory and Applications, 32:1/3, (195-231), Online publication date: 1-Feb-
1999.Bestavros A and Kim G TCP Boston Proceedings of the INFOCOM '97. Sixteenth Annual Joint Conference of the IEEE Computer and Communications Societies. Driving the Information Revolution The Internet Book: Everything you need to know about computer networking and how the Internet works, 5th Edition 2018. ISBN-13s: 978-1-138-
33133-4 (Hardback) 978-1-138-33029-0 (Paperback) A gentle introduction to networking and the Internet, The Internet Book does not assume the reader has a technical background. It explains the Internet, how it works, and services available in general terms, without focusing on a particular computer or a particular brand of software. Ideal for
someone who wants to become Internet and computer networking literate, The Internet Book explains the terminology as well as the concepts. Internetworking With TCP/IP Volume 1: Principles Protocols, and Architecture, 6th edition, 2014. ISBN-10: 0-13-608530-X ISBN-13: 9780136085300 The classic reference in the field for anyone who wants to
understand Internet technology, Volume I surveys TCP/IP and describes each component.
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The highly accessible text presents the scientific principles used in the construction of TCP/IP, and shows how the components were designed to work together. It covers details of each protocol, including IPv4 and IPv6, TCP, UDP, DHCP, RIP, OSPF, BGP, ARP, IPv6-ND, and others. It also covers technologies such as Software Defined Networking and
Classification, Multi-Protocol Label Switching (MPLS), Virtual Private Networks (VPNs) and Network Address Translation (NAT). Computer Networks And Internets Sixth Edition, 2015. ISBN 0133587932/9780133587937. A broad introduction to networking and internetworking. After an introduction that explores Internet growth and trends, the text
is divided into five parts that explore: Internet applications and programming, data communications, packet switching with wired and wireless network technologies that includes both local-area and wide-area networks, Internetworking and the TCP/IP protocols used in the Internet. The final section explores aspects of networking that cross multiple
layers and technologies, including security and network management. The text covers a wide range of topics, including bridging, switching, routing and routing protocols, multimedia protocols and IP telephony, and Web browsing. The Sixth Edition responds to suggestions from professors and students as well as changes in technologies. The edition
includes two new chapters and updates all other chapters. A chapter on Software Defined Networking explains the general concept and introduces OpenFlow. A chapter on the Internet of Things explains wireless mesh networking and the ZigBee IP protocols used for sensors in smart grid applications. Internetworking With TCP/IP Volume II: Design,
Implementation, and Internals (with D.
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Stevens), Third Edition, 1999.

ISBN 0-13-973843-6 Ideal for implementers, Volume II continues the discussion of Volume I by using code from a running implementation of TCP/IP to illustrate all the details. The text shows, for example, how TCP's slow start algorithm interacts with the Partridge-Karn exponential retransmission backoff, and how routing updates interact with
datagram forwarding. Internetworking With TCP/IP Volume III: Client-Server Programming and Applications, Linux/POSIX Socket Version (with D. Stevens), 2000. 0-13-032071-4 Volume III describes the fundamental concept of client-server computing used to build all distributed computing systems. The text discusses various server designs as well
as the tools and techniques used to build clients and servers, including Remote Procedure Call (RPC). It contains examples of running programs that illustrate each of the designs and tools. Four versions of Volume III are available.



This version describes the Socket Application Program Interface (API) available under the Linux Operating System, which follows the POSIX standard. All the example code in the text has been compiled and tested under Linux. Internetworking With TCP/IP Volume III: Client-Server Programming and Applications, BSD Socket Version (with D.
Stevens), Second Edition 1996. 0-13-260969-X Volume III describes the fundamental concept of client-server computing used to build all distributed computing systems. The text discusses various server designs as well as the tools and techniques used to build clients and servers, including Remote Procedure Call (RPC).
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It contains examples of running programs that illustrate each of the designs and tools.

Four versions of Volume III are available. This version describes the Socket Application Program Interface (API) derived from Berkeley UNIX, from which the WINSOCK standard has been derived. Full-size cover Table of contents Errata Internetworking With TCP/IP Volume III: Client-Server Programming and Applications, AT&T TLI Version (with D.
Stevens), 1994.

ISBN 0-13-474230-3 Volume III describes the fundamental concept of client-server computing used to build all distributed computing systems. The text discusses various server designs as well as the tools and techniques used to build clients and servers, including Remote Procedure Call (RPC). It contains examples of running programs that illustrate
each of the designs and tools. Four versions of Volume III are available. This version describes the Transport Layer Interface (API) that AT&T introduced in System V UNIX. Internetworking With TCP/IP Volume III: Client-Server Programming and Applications, Window Sockets Version (with D. Stevens), 1997. ISBN 0-13-848714-6 Volume III describes
the fundamental concept of client-server computing used to build all distributed computing systems. The text discusses various server designs as well as the tools and techniques used to build clients and servers, including Remote Procedure Call (RPC). It contains examples of running programs that illustrate each of the designs and tools.

Four versions of Volume III are available. This version describes the Win32 programming interface and the Windows Sockets API used with the Microsoft Windows operating systems. Internetworking With TCP/IP Volume III: Client-Server Programming and Applications, Window Sockets Version (with D. Stevens), International Edition 1997.

ISBN 0-13-261348-4 This is the International edition of the Windows Sockets version of Volume III.

Although it is written in English, it is available only outside of the United States. Hands-on Networking with Internet Applications, (Web site by David Laverell), Second Edition, 2004. ISBN 0-13-144310-0. A description of several networking testbed facilities and a list of projects that can be conducted using each of the facilities. Designed as
companion to a book such as Computer Networks And Internets, this text guides the reader through a series of experimental projects that show how networking concepts translate into practice. This book is ideal as a laboratory guide for a course in networking. It covers a broad range of experiments, and shows how any hardware (including a single
computer) can be used to learn about networking. The writeup serves as a record of progress because a student can check off each step as completed. A package is available with Computer Networks and Internets, ISBN 0-13-108267-1. Automated Network Management Systems, 2006. ISBN 0-13-239308-5 An introduction to network management,
covering the FCAPS model: Fault detection and correction, Configuration and operation, Accounting and billing, Performance assessment and optimization, and security. The text describes tools such as SNMP and NetFlow, routing, and management scripting. The third part of the text considers the question of automation, discusses possible software
architectures, semantics, design tradeoffs, and open research problems. Full-size cover List of chapters Full table of contents Network Systems Design Using Network Processors, Intel 2xxx version, 2006. ISBN 0-13-187286-9 An introduction to network processors and their use in network systems such as switches, bridges, routers, and load
balancers. In addition to discussing the motivation, architecture, and use of network processors, the text considers protocol processing tasks, and explains how such tasks can be implemented in software or hardware. It covers key concepts such as classification, switching fabrics, processor and memory hierarchies, and programming languages used
with network processors.

In addition, the text discusses the use of parallelism and pipelining, issues of scale, and the design tradeoffs that underlie network processors.

The final section of the text presents details of one network processor (the Intel IXP2400), and shows example code for both the embedded processor and packet processors that are part of the Intel chip. Network Systems Design Using Network Processors, Agere version, 2005. ISBN 0-13-148927-5 An introduction to network processors and their use
in network systems such as switches, bridges, routers, and load balancers. In addition to discussing the motivation, architecture, and use of network processors, the text considers protocol processing tasks, and explains how such tasks can be implemented in software or hardware. It covers key concepts such as classification, switching fabrics,
processor and memory hierarchies, and programming languages used with network processors. In addition, the text discusses the use of parallelism and pipelining, issues of scale, and the design tradeoffs that underlie network processors.

The final section of the text presents details of one network processor (the Agere APP550) and shows example code for both the classification engine as well as the traffic manager that are part of the Agere chip. Network Systems Design Using Network Processors, 2004. ISBN 0-13-141792-4 An introduction to network processors and their use in
network systems such as switches, bridges, routers, and load balancers. In addition to discussing the motivation, architecture, and use of network processors, the text considers protocol processing tasks, and explains how such tasks can be implemented in software or hardware. It covers key concepts such as classification, switching fabrics, processor
and memory hierarchies, and programming languages used with network processors. In addition, the text discusses the use of parallelism and pipelining, issues of scale, and the design tradeoffs that underlie network processors. The final section of the text presents details of one network processor (the Intel IXP1200), and shows example code for
both the embedded processor and packet processors that are part of the Intel chip.




