
Routing Networks: A Complete Guide to 
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Introduction

Routing networks is a fundamental aspect of computer 

networking,  enabling  the  seamless  flow  of  data 

between  devices  and  networks.  This  book,  "Routing 

Networks:  A  Complete  Guide  to  Cisco  IP  Routing," 

delves  into  the  intricacies  of  routing,  providing  a 

comprehensive  exploration  of  Cisco  IP  routing 

protocols,  configuration,  monitoring,  troubleshooting, 

and advanced concepts.

Divided into ten chapters, this book offers a thorough 

understanding  of  routing  protocols,  their  types,  and 

algorithms.  It  delves  into  the  practical  aspects  of 

configuring  Cisco  routers,  enabling  readers  to 

implement  and  manage  routing  protocols  effectively. 
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Moreover,  the  book  provides  valuable  insights  into 

monitoring  and  troubleshooting  routing  issues, 

ensuring network stability and performance.

Moving beyond the basics, this book explores advanced 

routing  concepts,  such  as  route  summarization, 

redistribution,  load  balancing,  and  policy-based 

routing.  It  also  examines  routing  in  large  networks, 

addressing  the  challenges  of  scalability  and 

performance.  Additionally,  the  book  covers  routing 

security,  emphasizing  the  importance  of  protecting 

routing protocols and preventing routing attacks.

In today's technology landscape, the role of routing in 

cloud  and  virtualized  networks  is  critical.  This  book 

dedicates a chapter to this topic, discussing routing in 

software-defined  networks,  cloud  computing 

environments,  and  virtual  private  clouds.  It  also 

examines  emerging  routing  technologies  and  trends, 

providing  readers  with  a  glimpse  into  the  future  of 

routing.
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Whether  you  are  a  network  engineer,  system 

administrator,  or  aspiring  IT  professional,  this  book 

serves  as  an  invaluable  resource.  It  provides  a 

comprehensive  understanding  of  Cisco  IP  routing, 

empowering  readers  to  design,  implement,  monitor, 

troubleshoot,  and  maintain  robust  and  efficient 

networks.  Through  its  clear  explanations,  practical 

examples,  and  in-depth  coverage,  this  book  equips 

readers  with  the  knowledge  and  skills  necessary  to 

navigate the complexities of routing and excel in their 

networking endeavors.
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Book Description

In the realm of computer networking, routing stands as 

a  cornerstone  technology,  enabling  seamless 

communication  and  data  exchange  across  diverse 

networks.  "Routing  Networks:  A  Complete  Guide  to 

Cisco IP Routing" emerges as an authoritative resource, 

providing  a  comprehensive  exploration  of  Cisco  IP 

routing  protocols,  configuration,  monitoring, 

troubleshooting, and advanced concepts.

Written  with  clarity  and  precision,  this  book  delves 

into the fundamentals of routing, introducing readers 

to  various  routing  protocols,  their  types,  and  the 

underlying algorithms that  govern their  operation.  It 

then  guides  readers  through  the  practical  aspects  of 

configuring  Cisco  routers,  empowering  them  to 

implement and manage routing protocols effectively.

Moving  beyond  the  basics,  this  book  delves  into 

advanced  routing  concepts,  such  as  route 
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summarization,  redistribution,  load  balancing,  and 

policy-based routing. It also examines routing in large 

networks, addressing the challenges of scalability and 

performance.  Additionally,  the  book  covers  routing 

security,  emphasizing  the  importance  of  protecting 

routing protocols and preventing routing attacks.

In today's technology landscape, the role of routing in 

cloud  and  virtualized  networks  is  critical.  This  book 

dedicates a chapter to this topic, discussing routing in 

software-defined  networks,  cloud  computing 

environments,  and  virtual  private  clouds.  It  also 

examines  emerging  routing  technologies  and  trends, 

providing  readers  with  a  glimpse  into  the  future  of 

routing.

Whether  you  are  a  network  engineer,  system 

administrator,  or  aspiring  IT  professional,  this  book 

serves  as  an  invaluable  resource.  It  provides  a 

comprehensive  understanding  of  Cisco  IP  routing, 

empowering  readers  to  design,  implement,  monitor, 
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troubleshoot,  and  maintain  robust  and  efficient 

networks.  Through  its  clear  explanations,  practical 

examples,  and  in-depth  coverage,  this  book  equips 

readers  with  the  knowledge  and  skills  necessary  to 

navigate the complexities of routing and excel in their 

networking endeavors.

Dive  into  the  world  of  Cisco  IP  routing  with  this 

comprehensive  guide,  and  gain  the  expertise  to 

confidently  manage  and  optimize  your  networks, 

ensuring  seamless  connectivity,  reliable  data 

transmission, and superior performance.
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Chapter 1: Foundations of Routing

1. Basics of Routing

Routing, the process of determining the best path for 

data to travel between networks, forms the backbone 

of  modern  communication.  It  enables  seamless  data 

transmission  across  vast  and  complex  networks, 

ensuring  that  information  reaches  its  intended 

destination efficiently and reliably.

At its core, routing operates on the principle of routing 

protocols, sets of rules and procedures that govern how 

routers  communicate  and  exchange  routing 

information. These protocols determine the best path 

for data to traverse, considering various factors such as 

cost, latency, and reliability.

Routing protocols can be broadly categorized into two 

primary  types:  interior  gateway protocols  (IGPs)  and 

exterior gateway protocols (EGPs). IGPs are used within 

a single autonomous system (AS), a group of networks 
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under  a  single  administrative  domain.  They  are 

responsible  for  exchanging  routing  information 

between  routers  within  the  AS  and  determining  the 

best paths for data to travel within that domain.

EGPs,  on the other hand,  are used between different 

autonomous  systems.  They  facilitate  the  exchange  of 

routing information between different ASes,  enabling 

data  to  traverse  multiple  networks  under  different 

administrative domains. EGPs determine the best paths 

for data to travel between different ASes, considering 

factors such as cost, latency, and policies.

Routing  tables,  maintained  by  each  router,  play  a 

critical role in the routing process. These tables store 

information  about  known  networks,  available  paths, 

and the metrics associated with each path. Routers use 

this  information  to  make  forwarding  decisions, 

determining  the  next  hop  for  data  packets  to  reach 

their intended destination.
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Routing  algorithms,  the  core  components  of  routing 

protocols, are responsible for calculating the best paths 

for  data to  travel.  These algorithms consider various 

factors,  such  as  cost,  latency,  reliability,  and  load 

balancing,  to  determine  the  optimal  path  for  data 

transmission.

Routing metrics, numerical values associated with each 

path,  serve  as  the  basis  for  routing  decisions.  These 

metrics quantify the cost or desirability of a particular 

path, enabling routers to select the best path based on 

the specified criteria. Common routing metrics include 

hop count, bandwidth, delay, and cost.
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Chapter 1: Foundations of Routing

2. Types of Routing Protocols

Routing  protocols  are  the  fundamental  mechanisms 

that  enable  routers  to  communicate  and  exchange 

routing information,  allowing them to  determine the 

best paths for data packets to take through a network. 

There are two main categories of routing protocols:

1. Interior Gateway Protocols (IGPs):

 IGPs are used within a single autonomous 

system (AS), which is a group of networks 

under a single administrative domain.

 Common IGPs include:

 Routing Information Protocol (RIP)

 Open Shortest Path First (OSPF)

 Enhanced Interior Gateway Routing 

Protocol (EIGRP)

 Intermediate  System  to 

Intermediate System (IS-IS)
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2. Exterior Gateway Protocols (EGPs):

 EGPs  are  used  between  different 

autonomous  systems  (ASes)  to  exchange 

routing  information  and  determine  the 

best paths between them.

 The most  widely used EGP is  the Border 

Gateway Protocol (BGP).

Each  routing  protocol  has  its  own  unique 

characteristics,  advantages,  and  disadvantages.  The 

choice of routing protocol depends on various factors 

such as  the  size  and complexity  of  the  network,  the 

required level of security, and the desired performance 

metrics.

RIP (Routing Information Protocol): - RIP is a simple 

and widely used distance-vector routing protocol.  -  It 

uses  hop  count  as  the  metric  to  determine  the  best 

path. - RIP is easy to configure and manage, but it has 

limitations  such  as  slow  convergence  and  a  limited 

view of the network topology.

11



OSPF (Open Shortest Path First): - OSPF is a link-state 

routing  protocol  that  maintains  a  complete  topology 

map of the network. - It uses the Dijkstra algorithm to 

calculate the shortest path to each destination. - OSPF is 

more complex to configure and manage than RIP, but it 

provides faster convergence and a more accurate view 

of the network topology.

EIGRP  (Enhanced  Interior  Gateway  Routing 

Protocol):  -  EIGRP  is  a  hybrid  routing  protocol  that 

combines  features  of  both  distance-vector  and  link-

state  routing  protocols.  -  It  uses  a  metric  called  the 

"feasible distance" to determine the best path. - EIGRP 

has faster convergence than RIP and a more accurate 

view of the network topology than OSPF.

12



Chapter 1: Foundations of Routing

3. Routing Table Structure

The routing table plays a crucial role in determining 

the path that data packets take through a network. It is 

a  dynamic  data  structure  that  contains  information 

about  the  available  routes  to  various  destinations, 

along with metrics that help determine the best route 

to take.

The structure of a routing table can vary depending on 

the  specific  routing  protocol  being  used.  However, 

there  are  some  common  elements  that  are  typically 

included in most routing tables:

 Destination Address: This field specifies the IP 

address of the destination network or host.

 Gateway  Address: This  field  specifies  the  IP 

address  of  the  next-hop  router  that  should  be 

used to reach the destination network.
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 Subnet  Mask: This  field  specifies  the  subnet 

mask that is used to determine which bits of the 

destination  address  identify  the  network  and 

which bits identify the host.

 Metric: This  field  contains  a  numerical  value 

that is used to determine the best route to take to 

the destination network. The metric can be based 

on  a  variety  of  factors,  such  as  hop  count, 

bandwidth, or delay.

 Flags: This  field  contains  various  flags  that 

provide additional information about the route, 

such as whether it is a static route or a dynamic 

route,  and  whether  it  is  currently  active  or 

inactive.

The routing table is constantly being updated as new 

routes are discovered and old routes become invalid. 

This  process  is  known as  routing table  maintenance. 

Routing  table  maintenance  is  essential  for  ensuring 
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that  the  network  is  always  using  the  best  available 

routes to reach its destinations.

Routing Table Management

Routing  table  management  is  the  process  of  adding, 

deleting,  and  modifying  routes  in  the  routing  table. 

This can be done manually or automatically, depending 

on the routing protocol being used.

 Static  Routing: In  static  routing,  routes  are 

added  to  the  routing  table  manually  by  a 

network administrator. Static routes are typically 

used  for  routes  that  are  not  likely  to  change 

frequently, such as routes to a local network or 

to a specific server.

 Dynamic  Routing: In  dynamic  routing,  routes 

are added to the routing table automatically by 

the routing protocol. Dynamic routing protocols 

use various algorithms to discover and maintain 

routes to different networks. Dynamic routing is 
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typically used for routes that are likely to change 

frequently, such as routes to the Internet.

Routing Table Optimization

Routing table optimization is the process of improving 

the performance of a routing table by reducing its size 

and complexity. This can be done by using a variety of 

techniques,  such  as  route  summarization  and  route 

aggregation.

 Route Summarization: Route summarization is 

the process of combining multiple routes into a 

single, more general route. This can be done by 

using  a  wildcard  mask  to  match  multiple 

destination addresses. Route summarization can 

reduce the size of the routing table and make it 

easier to manage.

 Route  Aggregation: Route  aggregation  is  the 

process  of  combining  multiple  routes  from 

different  sources  into  a  single,  more  general 

route. This can be done by using a supernet mask 
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to  match  multiple  destination  addresses.  Route 

aggregation  can reduce  the  size  of  the  routing 

table and make it easier to manage.

Routing  table  optimization  is  an  important  task  for 

network  administrators.  By  optimizing  the  routing 

table,  network  administrators  can  improve  the 

performance and reliability of their networks.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 
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