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Routing TCP/IP Volume 2 is a pivotal text in the field of computer networking, focusing
on the intricacies and complexities of routing protocols and their implementations. Written
by Jeff Doyle and Jennifer Carroll, this book is a continuation of the foundational concepts
introduced in Volume 1. It delves deeper into advanced routing methodologies, addressing
both theoretical frameworks and practical applications. In this article, we will explore the
crucial topics covered in Routing TCP/IP Volume 2, including the principles of routing,
various routing protocols, and their configurations.

Understanding Routing Protocols

Routing protocols are essential for determining the best path for data packets to travel
across networks. They help routers communicate with one another to dynamically adjust
the routes based on network conditions. Routing TCP/IP Volume 2 emphasizes the
importance of these protocols by classifying them into two main categories: interior
gateway protocols (IGPs) and exterior gateway protocols (EGPs).

Interior Gateway Protocols (IGPs)

IGPs operate within a single autonomous system (AS). The primary IGPs discussed in
Routing TCP/IP Volume 2 include:

RIP (Routing Information Protocol): An older distance-vector protocol that uses
hop count as its metric.

OSPF (Open Shortest Path First): A link-state protocol that uses a more complex
metric based on the cost of the links.

IS-IS (Intermediate System to Intermediate System): Another link-state protocol
similar to OSPF but often used in larger networks.

Each of these protocols has its advantages and disadvantages, and the choice of which to
implement depends on the specific requirements and constraints of the network
environment.

Exterior Gateway Protocols (EGPs)

EGPs are used to exchange routing information between different autonomous systems.
The most notable EGP is:



BGP (Border Gateway Protocol): A path-vector protocol that makes routing
decisions based on paths, policy, and rules.

BGP is crucial for the functioning of the Internet, as it enables inter-domain routing.
Routing TCP/IP Volume 2 provides comprehensive insights into BGP's mechanisms,
configuration, and troubleshooting techniques.

Routing Metrics and Algorithms

An essential aspect of routing protocols is their use of metrics to determine the best path
for data packets. Metrics can include factors such as hop count, bandwidth, delay, and
reliability. Routing TCP/IP Volume 2 discusses various algorithms employed by different
routing protocols, including:

Distance-Vector Protocols: These protocols, like RIP, determine the best path1.
based on the distance to the destination and use periodic updates.

Link-State Protocols: Protocols such as OSPF and IS-IS maintain a complete view2.
of the network topology and use Dijkstra's algorithm to compute the shortest path.

Path-Vector Protocols: BGP uses a path-vector mechanism to maintain the paths to3.
various networks, enabling policy-based routing.

Understanding these algorithms and metrics is crucial for network engineers, as they form
the basis for designing efficient routing solutions.

Advanced Routing Concepts

Routing TCP/IP Volume 2 also covers advanced concepts that are critical for modern
network design and operation. These concepts include:

Route Summarization

Route summarization, or supernetting, allows a single route advertisement to represent
multiple IP addresses. This technique reduces the size of routing tables and enhances
efficiency. The book illustrates how to implement route summarization in both OSPF and
BGP.



Routing Policy Control

Routing policies are rules that govern how routing information is exchanged and
processed. Routing TCP/IP Volume 2 emphasizes the importance of policy-based routing in
BGP and provides guidelines on configuring routing policies to meet organizational needs.

Multicast Routing

Multicast routing is essential for applications that require data to be sent to multiple
recipients simultaneously. The book discusses protocols such as PIM (Protocol
Independent Multicast) and their configurations to facilitate efficient multicast data
distribution.

Implementing Routing Protocols

Implementing routing protocols in real-world scenarios requires a thorough understanding
of the configurations and best practices. Routing TCP/IP Volume 2 provides step-by-step
instructions for configuring various protocols, including:

OSPF Configuration

When configuring OSPF, network engineers must consider:

Defining OSPF areas to optimize routing table size and convergence time.

Configuring OSPF interfaces and router IDs.

Understanding OSPF metrics and configuring cost values for interfaces.

The book includes examples and troubleshooting tips to help engineers effectively
implement OSPF.

BGP Configuration

BGP configuration involves several critical steps:

Establishing BGP peering relationships between routers.1.

Configuring AS numbers and BGP attributes.2.



Implementing route filtering and policy-based routing.3.

The text provides practical insights into BGP configuration and management, essential for
maintaining a stable and efficient network.

Networking Tools and Troubleshooting

Routing TCP/IP Volume 2 also emphasizes the importance of monitoring and
troubleshooting network performance. It discusses various tools and techniques to help
network engineers identify and resolve issues effectively.

Common Networking Tools

Some widely used networking tools include:

Wireshark: A network protocol analyzer that allows engineers to capture and
analyze packet data.

Traceroute: A diagnostic tool used to trace the path packets take to reach a
destination.

PING: A basic utility to test connectivity between devices.

Troubleshooting Methodologies

The book outlines systematic approaches to troubleshooting, including the following steps:

Identifying the symptoms of the problem.1.

Collecting relevant data using monitoring tools.2.

Analyzing the data to pinpoint the root cause.3.

Implementing a solution and validating the fix.4.

By following these methodologies, network engineers can effectively address routing
issues and maintain network performance.



Conclusion

Routing TCP/IP Volume 2 is an invaluable resource for anyone involved in network
engineering and management. Its comprehensive coverage of routing protocols, advanced
concepts, and practical implementations makes it a go-to reference for both novice and
experienced professionals. By understanding the principles laid out in this book, network
engineers can design efficient, reliable, and scalable networks that meet the demands of
modern applications and services. Whether you're implementing OSPF, BGP, or multicast
routing, the insights from Routing TCP/IP Volume 2 will undoubtedly enhance your
networking expertise and capabilities.

Frequently Asked Questions

What are the main topics covered in 'Routing TCP/IP
Volume 2'?
The book primarily covers advanced routing protocols, including OSPF, EIGRP, and BGP,
along with route redistribution, policy-based routing, and troubleshooting techniques.

How does 'Routing TCP/IP Volume 2' differ from Volume
1?
Volume 1 focuses on basic routing concepts and protocols, while Volume 2 dives into
advanced topics, including complex routing scenarios and implementation details.

Who is the target audience for 'Routing TCP/IP Volume
2'?
The target audience includes network engineers, system administrators, and IT
professionals looking to deepen their understanding of advanced routing protocols for
enterprise networks.

What practical applications can be learned from
'Routing TCP/IP Volume 2'?
Readers can learn how to configure and troubleshoot complex routing protocols in real-
world scenarios, enhancing their network design and operational skills.

Are there any hands-on labs included in 'Routing TCP/IP
Volume 2'?
Yes, the book includes hands-on labs and examples that allow readers to practice
configuration and troubleshooting of various routing protocols.



What is the significance of BGP as discussed in 'Routing
TCP/IP Volume 2'?
BGP is crucial for inter-domain routing on the internet, and the book explains its
configuration, operation, and best practices for managing large networks.
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