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Cabling:
UTP  is a four-pair wire medium used in a variety of networks. Each of the eight copper wires in the 
UTP cable is covered by insulating material. In addition, each pair of wires is twisted around each 
other. This type of cable relies on the cancellation effect produced by the twisted wire pairs to limit 
signal degradation

Straight-through  Cable: Unshielded  twisted  pair  (UTP)  copper  cable  for  connecting  dissimilar 
networking devices 
Crossover Cable: UTP copper cable for connecting similar networking devices 
Serial Cable: Copper cable typical of wide area connections 
Console Cable: used to access the router in the beginning though the computer's serial port.
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             _______________________________________________________  Straight-through

------------------------------------------------------------------------------------   Cross-over

….............................................................................................................. Console Cable
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Router: (Introduction)
A Router is a computer, just like any other computer including a PC. Routers have many of the same 
hardware and software components that are found in other computers including: 

• CPU 
• RAM 
• ROM 
• Operating System

Router is the basic backbone for the Internet. The main function of the router is to connect two or more 
than two network and forwards the packet from one network to another.  A router connects multiple 
networks. This means that it has multiple interfaces that each belong to a different IP network. When a 
router receives an IP packet on one interface, it determines which interface to use to forward the packet  
onto its destination. The interface that the router uses to forward the packet may be the network of the 
final destination of the packet (the network with the destination IP address of this packet), or it may be 
a network connected to another router that is used to reach the destination network. 

A router uses IP to forward packets from the source network to the destination network. The packets 
must include an identifier for both the source and destination networks. A router uses the IP address of 
the destination network to deliver a packet to the correct network. When the packet arrives at a router 
connected to the destination network, the router uses the IP address to locate the specific computer on 
the network.
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Basic Router Configuration:
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Router boot sequence:

Verifying router boot process:

show version 

Router>show version
Cisco Internetwork Operating System Software
IOS (tm) C2600 Software (C2600-I-M), Version 12.2(28), RELEASE SOFTWARE (fc5)
Technical Support: http://www.cisco.com/techsupport
Copyright (c) 1986-2005 by cisco Systems, Inc.
Compiled Wed 27-Apr-04 19:01 by miwang
Image text-base: 0x8000808C, data-base: 0x80A1FECC

ROM: System Bootstrap, Version 12.1(3r)T2, RELEASE SOFTWARE (fc1)
Copyright (c) 2000 by cisco Systems, Inc.
ROM: C2600 Software (C2600-I-M), Version 12.2(28), RELEASE SOFTWARE (fc5)

System returned to ROM by reload
System image file is "flash:c2600-i-mz.122-28.bin"

cisco 2620 (MPC860) processor (revision 0x200) with 60416K/5120K bytes of memory
.
Processor board ID JAD05190MTZ (4292891495)
M860 processor: part number 0, mask 49
Bridging software.
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X.25 software, Version 3.0.0.
1 FastEthernet/IEEE 802.3 interface(s)
32K bytes of non-volatile configuration memory.
63488K bytes of ATA CompactFlash (Read/Write)

Configuration register is 0x2102

Basic Router Configuration:

         --- System Configuration Dialog ---

Continue with configuration dialog? [yes/no]: no

Press RETURN to get started!
Router>enable
Router#configure terminal
Router(config)#

When configuring a router, certain basic tasks are performed including: 
• Naming the router 
• Setting passwords 
• Configuring interfaces 
• Configuring a banner 
• Saving changes on a router 
• Verifying basic configuration and router operations 

Naming the router:
Router>enable
Router#configure terminal
Enter configuration commands, one per line.  End with CNTL/Z.
Router(config)#hostname NECRouter
NECRouter(config)#

Setting Passwords: There are two types of passwords Enable password, that is kept to prevent users 
from entering privileged mode and another is console password that is used to prevent entering into the 
rouer console. 
Enable Password:
NECRouter>enable
NECRouter#configure terminal
Enter configuration commands, one per line.  End with CNTL/Z.
NECRouter(config)#enable secret password
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NECRouter(config)#exit
NECRouter#exit
After you exit from the privileged mode and try again to enter privileged mode by entering enable 
command then, it will prompt for password.
NECRouter>enable
Password: 
NECRouter#

Console Password:

NECRouter>enable 
NECRouter#configure terminal 
Enter configuration commands, one per line.  End with CNTL/Z.
NECRouter(config)#line console 0
NECRouter(config-line)#password cisco
NECRouter(config-line)#login
NECRouter(config-line)#

When you try to enter to Router console it will ask for password.

User Access Verification

Password: 

Configuring the interfaces:
There are two types of interfaces to be configured for the ip connectivity. Lan interfaces (Ethernet and 
Fast Ethernet and other is WAN interfaces namely serial interfaces).

To list the the interfaces name issue the command show ip interface brief.

Router>show ip interface brief
Interface              IP-Address      OK? Method Status                Protocol
 
FastEthernet0/0         unassigned      YES unset  administratively down down
 
FastEthernet1/0        unassigned      YES unset  administratively down down
 
Serial2/0               unassigned      YES unset  administratively down down
 
Serial3/0             unassigned      YES unset  administratively down down
 
FastEthernet4/0        unassigned      YES unset  administratively down down
 
FastEthernet5/0        unassigned      YES unset  administratively down down

Page:7



or alternatively you can issue the command show protocols.

Router>sh protocols 
Global values:
  Internet Protocol routing is enabled
FastEthernet0/0 is administratively down, line protocol is down
FastEthernet1/0 is administratively down, line protocol is down
Serial2/0 is administratively down, line protocol is down
Serial3/0 is administratively down, line protocol is down
FastEthernet4/0 is administratively down, line protocol is down
FastEthernet5/0 is administratively down, line protocol is down

Setting ip address on the interfaces:

LAN Interfaces:
Router>enable 
Router#configure terminal
Enter configuration commands, one per line.  End with CNTL/Z.
Router(config)#interface fastEthernet 1/0
Router(config-if)#ip address 192.168.5.1 255.255.255.0
Router(config-if)#no shutdown 

WAN Interfaces:
Router>enable
Router#configure terminal
Enter configuration commands, one per line.  End with CNTL/Z.
Router(config)#interface serial 2/0
Router(config-if)#ip address 192.168.10.1 255.255.255.252 
Router(config-if)#no shutdown
%LINK-5-CHANGED: Interface Serial2/0, changed state to down
Router(config-if)#clock rate 56000
Router(config-if)#

Note: For DCE (Data communication equipments, you only have to provide the clock rate, provide the 
clock rate to that end of the serial interface where the sign of clock appears in case of packet tracer).

Configuring the banner:
From the global configuration mode, configure the message-of-the-day (motd) banner. A delimiting 
character, such as a "%" is used at the beginning and at the end of the message. The delimiter allows 
you to configure a multiline banner, as shown here. 
Router(config)#banner motd %
Enter TEXT message.  End with the character '%'.
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##############################################
Unauthroised access is restricted !!!!!
##############################################
%

Router(config)#

Saving changes on the router:
Everything you are configuring in the router are not saved and are lost once the router is reloaded. To 
save the configuration permanently into the NVRAM follow either of the following steps.

Router#write
Building configuration...
[OK]

or alternatively, 

Router#copy running-config startup-config 
Destination filename [startup-config]? 
Building configuration...
[OK]
Router#

running-config:  Everything in the RAM
startup-config: Everything in the NVRAM

Verifying basic configuration and router operations :

Router1#show running-config
Displays the configuration in the RAM, it must be saved into NVRAM.
Router1#copy running-config startup-config
Router1#show startup-config 

Router1#show ip route
Display the routing table in the router.

R1#show ip interface brief 
This  command  displays  abbreviated  interface  configuration  information,  including  IP address  and 
interface status. 
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Configuring Telnet password on Router:

Router1>enable 
Router1#configure terminal
Enter configuration commands, one per line.  End with CNTL/Z.
Router1(config)#line vty 0 15
Router1(config-line)#password cisco
Router1(config-line)#login
Router1(config-line)#

Now you can telnet this router though the remote accessible router or PC.

Collision domain: and Broadcast domain:

Collision Domain:
a collision domain is the set of LAN interfaces whose frames could collide with each other, but not 
with frames sent by any other devices in the network.  Each port  of the switch acts  as a collision 
domain, while whole HUB acts as a single collision domain.

Broadcast  domain:The  term broadcast  domain  relates  to  where  broadcasts  can  be  forwarded.  A 
broadcast domain encompasses a set of devices for which, when one of the devices sends a broadcast,  
all the other devices receive a copy of the broadcast. For example, switches flood broadcasts  and 
multicasts  on all  ports.  Because broadcast  frames  are  sent  out  all  ports,  a  switch  creates  a  single 
broadcast domain. 

Routing and Routing Protocols:

The primary responsibility of a router is to direct packets destined for local and remote networks by: 
• Determining the best path to send packets 
• Forwarding packets toward their destination 

The router uses its routing table to determine the best path to forward the packet. When the router 
receives a packet, it examines its destination IP address and searches for the best match with a network 
address in the router's routing table. The routing table also includes the interface to be used to forward 
the packet. Once a match is found, the router encapsulates the IP packet into the data link frame of the 
outgoing or exit interface, and the packet is then forwarded toward its destination. 

Static Routes:
Static  routes  are  configured manually,  network administrators  must  add and delete  static  routes to 
reflect any network topology changes. In a large network, the manual maintenance of routing tables 
could require a lot of administrative time. On small networks with few possible changes, static routes  
require very little maintenance. Static routing is not as scalable as dynamic routing because of the extra 
administrative requirements. Even in large networks, static routes that are intended to accomplish a 
specific purpose are often configured in conjunction with a dynamic routing protocol.
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When to use static Routing:
A network consists of only a few routers. Using a dynamic routing protocol in such a case does not 
present  any  substantial  benefit.  On  the  contrary,  dynamic  routing  may  add  more  administrative 
overhead. 

A network is connected to the Internet only through a single ISP. There is no need to use a dynamic 
routing protocol across this link because the ISP represents the only exit point to the Internet. 

A large network is configured in a hub-and-spoke topology. A hub-and-spoke topology consists of a 
central location (the hub) and multiple branch locations (spokes), with each spoke having only one 
connection to the hub. Using dynamic routing would be unnecessary because each branch has only one 
path to a given destination-through the central location. 

Connected Routes:
Those network that are directly connected to the Router are called connected routes and are not needed 
to configure on the router for routing. They are automatically routed by the Router.

Dynamic Routes:
Dynamic routing protocol uses a route that a routing protocol adjusts automatically for topology or 
traffic changes. 
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Routing Protocol:
A routing protocol is the communication used between routers. A routing protocol allows routers to 
share information about networks and their proximity to each other. Routers use this information to 
build and maintain routing tables. 

Autonomous System:
An AS is  a  collection  of  networks  under  a  common administration  that  share  a  common routing 
strategy. To the outside world, an AS is viewed as a single entity. The AS may be run by one or more  
operators while it presents a consistent view of routing to the external world. 
The American Registry of Internet Numbers (ARIN), a service provider, or an administrator assigns a 
16-bit identification number to each AS.

Page:12



Dynamic Routing Protocol:
1. Interior Gateway protocol (IGP)

I). Distance Vector Protocol
II). Link State Protocol

2. Exterior Gateway Protocol (EGP)

Interior gateway protocol (IGP): Within one Autonomous System. 
Exterior  Routing  Protocol(EGP):Between   the  Autonomous  System.  Example  BGP  (Boarder 
gateway protocol)

Metric:
There are cases when a routing protocol learns of more than one route to the same destination. To select 
the best path, the routing protocol must be able to evaluate and differentiate between the available 
paths. For this purpose a metric is used. A metric is a value used by routing protocols to assign costs to 
reach remote networks. The metric is used to determine which path is most preferable when there are  
multiple paths to the same remote network. 

Each  routing  protocol  uses  its  own  metric.  For  example,  RIP  uses  hop  count,  EIGRP  uses  a 
combination of bandwidth and delay, and Cisco's implementation of OSPF uses bandwidth. 

Administrative Distance: (AD)
Adminstrative  distance  (AD)  is  used  to  rate  effectiveness  and  truthfulness,  reliability  of  routing 
information. The lower the administrative distance,more reliable the routing protocol is.
Default AD:
   

Route Value

Connected Routes 0

Static Route 1

EIGRP 90

OSPF 110

RIP 120

Unknown 255

Routing Rules:
1. If a router has two routes to a destination then routes with lower AD is used as a path.
2. If both routes has same AD, then it looks for cost or metric of the route. The route with lower 

cost of metric is preferred as the best route. 
3. If cost or metric are also same, then it serves as load balancing in Round Robin Fashion.
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Classless and Classful Routing Protocols 
Some routing protocols must consider the Class A, B, or C network number that a subnet resides in 
when  performing  some  of  its  tasks.  Other  routing  protocols  can  ignore  Class  A,  B,  and  C  rules 
altogether. Routing protocols that must consider class rules are called classful routing protocols; those 
that do not need to consider class rules are called classless routing protocols. 

Classless routing protocols and classful routing protocols are identified by the same three criteria, as 
summarized in Table.

Feature Classless Classful

Support VLSM Yes No

Sends subnet mask in routing updates Yes No

Supports manual route summarization Yes No

Convergence 
The term convergence refers to the overall process that occurs with routing protocols when something 
changes in a network topology. When a link comes up or fails, or when a router fails or is first turned  
on,  the  possible  routes  in  the  internetwork  change.  The  processes  used  by  routing  protocols  to 
recognize the changes, to figure out the now-best routes to each subnet, and to change all the routers’ 
routing tables, is called convergence. Some routing protocols converge more quickly than others. As 
you might  imagine,  the  capability  to  converge  quickly  is  important,  because  in  some cases,  until 
convergence completes, users might not be able to send their packets to particular subnets. 

Distance Vector Routing Algorithm:

As the  name implies,  distance  vector  means  that  routes  are  advertised as  vectors  of  distance  and 
direction. Distance is defined in terms of a metric such as hop count and direction is simply the next-
hop  router  or  exit  interface.  A router  using  a  distance  vector  routing  protocol  does  not  have  the 
knowledge of the entire path to a destination network. Instead the router knows only: 

The direction or interface in which packets should be forwarded and 
The distance or how far it is to the destination network.

To show you more exactly what a distance vector protocol does, Figure shows a view of what a router 
learns with a distance vector routing protocol. The figure shows an internetwork in which R1 learns 
about three routes to reach subnet X: 
■ The four-hop route through R2 
■ The three-hop route through R5 
■ The two-hop route through R7 
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R1 learns about the subnet, and a metric associated with that subnet, and nothing more. R1 must then 
pick the best route to reach subnet X. In this case, it picks the two-hop route through R7, because that 
route has the lowest metric. 

Distance  vector  protocols  typically  use  the  Bellman-Ford  algorithm for  the  best  path  route 
determination. 
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Initial Update:
R1 

• Sends an update about network 10.1.0.0 out the Serial0/0/0 interface 
• Sends an update about network 10.2.0.0 out the FastEthernet0/0 interface 
• Receives update from R2 about network 10.3.0.0 with a metric of 1 
• Stores network 10.3.0.0 in the routing table with a metric of 1 

 

R2 
• Sends an update about network 10.3.0.0 out the Serial 0/0/0 interface 
• Sends an update about network 10.2.0.0 out the Serial 0/0/1 interface 
• Receives an update from R1 about network 10.1.0.0 with a metric of 1 
• Stores network 10.1.0.0 in the routing table with a metric of 1 
• Receives an update from R3 about network 10.4.0.0 with a metric of 1 
• Stores network 10.4.0.0 in the routing table with a metric of 1 

R3 
• Sends an update about network 10.4.0.0 out the Serial 0/0/0 interface 
• Sends an update about network 10.3.0.0 out the FastEthernet0/0 
• Receives an update from R2 about network 10.2.0.0 with a metric of 1 
• Stores network 10.2.0.0 in the routing table with a metric of 1 

After this first round of update exchanges, each router knows about the connected networks of their 
directly connected neighbors. However, did you notice that R1 does not yet know about 10.4.0.0 and 
that R3 does not yet know about 10.1.0.0? Full knowledge and a converged network will not take place 
until there is another exchange of routing information. 
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Next Update:
R1 
Sends an update about network 10.1.0.0 out the Serial 0/0/0 interface. 
Sends an update about networks 10.2.0.0 and 10.3.0.0 out the FastEthernet0/0 interface. 
Receives an update from R2 about network 10.4.0.0 with a metric of 2. 
Stores network 10.4.0.0 in the routing table with a metric of 2. 
Same update from R2 contains information about network 10.3.0.0 with a metric of 1. There is no 
change; therefore, the routing information remains the same. 

R2 
Sends an update about networks 10.3.0.0 and 10.4.0.0 out of Serial 0/0/0 interface. 
Sends an update about networks 10.1.0.0 and 10.2.0.0 out of Serial 0/0/1 interface. 
Receives an update from R1 about network 10.1.0.0. There is no change; therefore, the routing 
information remains the same. 
Receives an update from R3 about network 10.4.0.0. There is no change; therefore, the routing 
information remains the same.

R3 
• Sends an update about network 10.4.0.0 out the Serial 0/0/0 interface. 
• Sends an update about networks 10.2.0.0 and 10.3.0.0 out the FastEthernet0/0 interface. 
• Receives an update from R2 about network 10.1.0.0 with a metric of 2. 
• Stores network 10.1.0.0 in the routing table with a metric of 2. 
• Same update from R2 contains information about network 10.2.0.0 with a metric of 1. There is 

no change; therefore, the routing information remains the same. 

Note: Distance vector routing protocols typically implement a technique known as split horizon. Split  
horizon prevents information from being sent out the same interface from which it was received. For  
example, R2 would not send an update out Serial 0/0/0 containing the network 10.1.0.0 because R2  
learned about that network through Serial 0/0/0. 

Link State Routing Algorithm:

Also known as Shortest path Routing algorithm. 
Link states:
Information about the state of (Router interfaces) links is known as link-states. As you can see in the 
figure, this information includes: 

• The interface's IP address and subnet mask. 

Page:17



• The type of network, such as Ethernet (broadcast) or Serial point-to-point link. 
• The cost of that link. 
• Any neighbor routers on that link. 

So exactly how does a link-state routing protocol work? All routers will complete the following generic 
link-state routing process to reach a state of convergence: 

1. Each router learns about its own links, its own directly connected networks. This is done 
by detecting that an interface is in the up state. 

2. Each router is responsible for meeting its neighbors on directly connected networks. link 
state  routers  do  this  by  exchanging  Hello  packets  with  other  link-state  routers  on  directly 
connected networks. 

3. Each  router  builds  a  Link-State  Packet  (LSP)  containing  the  state  of  each  directly 
connected link. This is done by recording all the pertinent information about each neighbor, 
including neighbor ID, link type, and bandwidth. 

4. Each  router  floods  the  LSP to  all  neighbors,  who  then  store  all  LSPs  received  in  a 
database. Neighbors then flood the LSPs to their neighbors until all routers in the area have 
received the LSPs. Each router stores a copy of each LSP received from its neighbors in a local  
database.
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5. Each router uses the database to construct a complete map of the topology and computes 
the best path to each destination network. Like having a road map, the router now has a 
complete  map  of  all  destinations  in  the  topology  and  the  routes  to  reach  them.  The  SPF 
algorithm is used to construct the map of the topology and to determine the best path to each 
network. 

Advantages of Link state Routing protocol:

Build the topological map:
Link-state routing protocols create a topological map, or SPF tree of the network topology. Distance 
vector routing protocols do not have a topological map of the network.

Faster Convergence:
When receiving a Link-state Packet (LSP), link-state routing protocols immediately flood the LSP out 
all interfaces except for the interface from which the LSP was received. This way, it achieve the faster 
convergence. With distance vector routing algorithm, router needs to process each routing update and 
update its routing table before flooding them out other interfaces.

Event Driven Updates:
After the initial flooding of LSPs, link-state routing protocols only send out an LSP when there is a 
change in the topology. The LSP contains only the information regarding the affected link. Unlike some 
distance vector routing protocols, link-state routing protocols do not send periodic updates.
Distance vector vs. Link state:

Sno. Distance Vector Link State

1 Uses hop count as Metric. Uses shortest path.

2 View the network from the perspective of 
neighbor. 

Gets  common  view  of  entire  network 
topology. 

3 Has frequent and periodic updates Has event triggered updates.

4 Slow convergence Faster convergence

5 Susceptible to routing loops. Not as susceptible to routing loops.

6 Easy to configure and administer. Difficult to configure and administer.

7 Requires  less  memory  and  processing 
power of routers.

Requires more precessing power and memory 
than distance vector. 

8 Consumes a lot of Bandwidth. Consumes less BW than distance vector. 

9 Passes copies of routing table to neighbor 
routers. 

Passes  link-state  routing  updates  to  other 
routers.
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10 Eg. RIP Eg. OSPF

Static Route Configuration:

Router(config)#ip route network-address subnet-mask {ip-address | exit-interface } 

The following parameters are used: 
network-address - Destination network address of the remote network to be added to the routing table 
subnet-mask - Subnet mask of the remote network to be added to the routing table. The subnet mask 
can be modified to summarize a group of networks. 

One or both of the following parameters must also be used: 
ip-address - Commonly referred to as the next-hop router's IP address 
exit-interface - Outgoing interface that would be used in forwarding packets to the destination network
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Example:

R1#conf t 
R1(config)#ip route 172.16.1.0 255.255.255.0 172.16.2.2 

Let's examine each element in this output: 
ip route - Static route command 
172.16.1.0 - Network address of remote network 
255.255.255.0 - Subnet mask of remote network 
172.16.2.2 - Serial 0/0/0 interface IP address on R2, which is the "next-hop" to this network

Similarly you can configure for other subnetwork and routers.

Verifying static Route:
show ip route
ping 

Summarizing Routes to Reduce the Size of the Routing Table 

Creating smaller routing tables makes the routing table lookup process more efficient, because there are 
fewer routes to search. If one static route can be used instead of multiple static routes, the size of the 
routing table will be reduced. In many cases, a single static route can be used to represent dozens, 
hundreds, or even thousands of routes. 

We  can  use  a  single  network  address  to  represent  multiple  subnets.  For  example,  the  networks 
10.0.0.0/16,  10.1.0.0/16,  10.2.0.0/16,  10.3.0.0/16,  10.4.0.0/16,  10.5.0.0/16,  all  the  way  through 
10.255.0.0/16 can be represented by a single network address: 10.0.0.0/8. 

Route Summarization 
Multiple static routes can be summarized into a single static route  if:  

1. The destination networks can be summarized into a single network address, and 
2. The multiple static routes all use the same exit-interface or next-hop IP address .

This is called route summarization. 
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In  our  example,  R3  has  three  static  routes.  All  three  routes  are  forwarding  traffic  out  the  same 
Serial0/0/1 interface. The three static routes on R3 are: 

ip route 172.16.1.0 255.255.255.0 Serial0/0/1 
ip route 172.16.2.0 255.255.255.0 Serial0/0/1 
ip route 172.16.3.0 255.255.255.0 Serial0/0/1 

If possible, we would like to summarize all of these routes into a single static route. 172.16.1.0/24, 
172.16.2.0/24 and 172.16.3.0/24 can be summarized to the 172.16.0.0/22 network. Because all three 
routes use the same exit  interface, they can be summarized to the single 172.16.0.0 255.255.252.0 
network, and we can create a single summary route.

To implement the summary route, we must first delete the three current static routes: 

R3(config)#no ip route 172.16.1.0 255.255.255.0 serial0/0/1 
R3(config)#no ip route 172.16.2.0 255.255.255.0 serial0/0/1 
R3(config)#no ip route 172.16.3.0 255.255.255.0 serial0/0/1 

Next, we will configure the summary static route: 

R3(config)#ip route 172.16.0.0 255.255.252.0 serial0/0/1
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Default Static Route:

The default static route matches all packets .A default static route is a route that will match all packets.  
Default static routes are used: 

• When no other routes in the routing table match the packet's destination IP address. In other  
words,  when  a  more  specific  match  does  not  exist.  A common use  is  when  connecting  a 
company's edge router to the ISP network. 

• When a router has only one other router to which it is connected. This condition is known as a  
stub router. 

Configuring a Default Static Route 

The syntax for a default static route is similar to any other static route, except that the network address  
is 0.0.0.0 and the subnet mask is 0.0.0.0: 

Router(config)#ip route 0.0.0.0 0.0.0.0 [exit-interface | ip-address ] 

R1(config)#ip route 0.0.0.0 0.0.0.0 serial 0/0/0

Default routes are very common on routers. Instead of routers having to store routes for all of the 
networks in the Internet, they can store a single default route to represent any network that is not in the  
routing table.
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Routing Information Protocol (RIP):
• RIP is a true distance vector routing protocol. 
• RIP uses hop count as its only metric for path selection. 
• Advertised routes with hop counts greater than 15 are unreachable. 
• Messages are broadcast every 30 seconds.

 RIP works well in small networks, but it’s inefficient on large networks with slow WAN links or on 
networks with a large number of routers installed. RIP version 1 uses only classful routing,  which 
means that all devices in the network must use the same subnet mask. This is because RIP version 1 
doesn’t send updates with subnet mask information in tow. RIP version 2 provides something called 
prefix routing and does send subnet mask information with the route updates. This is called classless 
routing. 

Rip configuration:
To enter the router configuration mode for RIP, enter router rip at the global configuration prompt. 
R1(config)#router rip
R1(config-router)# 

This command does not directly start the RIP process. Instead, it provides access to configure routing 
protocol settings. No routing updates are sent. 

If you need to completely remove the RIP routing process from a device, negate the command with no 
router rip. This command stops the RIP process and erases all existing RIP configurations. 
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By entering the RIP router configuration mode, the router is instructed to run RIP. But the router still 
needs to know which local interfaces it should use for communication with other routers, as well as 
which locally connected networks it should advertise to those routers. To enable RIP routing for a 
network, use the network command in the router configuration mode and enter the classful network 
address for each directly connected network. 

Router(config-router)#network <directly-connected-classful-network-address>
Note: If you enter a subnet address, the IOS automatically converts it to a classful network address.  
For example, if you enter the command network 192.168.1.32, the router will convert it to network  
192.168.1.0. 

Example:
R1(config)#router rip
R1(config-router)#network 192.168.1.0
R1(config-router)#network 192.168.2.0

similarly, you can write for R2 and R3.

Verifying and Troubleshooting RIP:
1. show ip protocols
2. debup ip rip
3. to stop debug command, use the command undebug all
4. show ip route

Passive Interface:
the passive-interface command, prevents the transmission of routing updates through a router interface 
but still allows that network to be advertised to other routers. Enter the passive-interface command in 
router configuration mode. 

Router(config-router)#passive-interface <interface-name>

This  command  stops  routing  updates  out  the  specified  interface.  However,  the  network  that  the 
specified  interface  belongs  to  will  still  be  advertised  in  routing  updates  that  are  sent  out  other 
interfaces. 
In the figure, R2 is first configured with the passive-interface command to prevent routing updates on 
FastEthernet0/0 because no RIP neighbors exist on the LAN. The show ip protocols command is then 
used to verify the passive interface. Notice that the interface is no longer listed under Interface, but 
under a new section called Passive Interface(s). Also notice that the network 192.168.3.0 is still listed 
under Routing for Networks, which means that this network is still included as a route entry in RIP 
updates that are sent to R1 and R3.
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Automatic Summarization:

Page:26



Page:27



RIP is  a  classful  routing  protocol  that  automatically  summarizes  classful  networks  across  major 
network boundaries. In the figure, you can see that R2 has interfaces in more than one major classful  
network. This makes R2 a boundary router in RIP. Serial 0/0/0 and FastEthernet 0/0 interfaces on R2 
are both inside the 172.30.0.0 boundary. The Serial 0/0/1 interface is inside the 192.168.4.0 boundary. 
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Because boundary routers summarize RIP subnets from one major network to the other, updates for the 
172.30.1.0,  172.30.2.0  and  172.30.3.0  networks  will  automatically  be  summarized  into  172.30.0.0 
when sent out R2's Serial 0/0/1 interface.
Advantages of automatic summarization:

• Smaller  routing  updates  sent  and  received,  which  uses  less  bandwidth  for  routing  updates 
between R2 and R3. 

• R3 has a single route for the 172.30.0.0/16 network, regardless of how many subnets there are 
or how it is subnetted. Using a single route results in a faster lookup process in the routing table 
for R3.

Disadvantages of automatic summarization:
Dis-contiguous network don't converge with RIP Version1.
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RIP version 2:

Rip version1 Limitations: RIPv1 doesn't support VLSM. To enable RIP version 2 just write this router 
configuration command.

Router(config)# router rip
Router(config-router)#version 2

Dis-contiguous network  is  also  not  converged with  RIPv2.  You have to  disable  the  autosummary 
feature of RIP. By the command no auto-summary command.
Router(config)# router rip
Router(config-router# no auto-summary

RIPv1 VS RIPv2
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Propagating the default route in RIPv1:
To provide Internet connectivity to all other networks in the RIP routing domain, the default static route 
needs to be advertised to all other routers that use the dynamic routing protocol. You could configure a 
static default route on R1 pointing to R2, but this technique is not scalable. With every router added to 
the RIP routing domain, you would have to configure another static default route. Why not let the 
routing protocol do the work for you? 

R2(config)# router rip
R2(config-router)# default-information originate

In many routing protocols, including RIP, you can use the default-information originate command in 
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router configuration mode to specify that this router is to originate default information, by propagating 
the  static  default  route  in  RIP updates.  In  the  figure,  R2  has  been  configured  with  the  default-
information originate command. Notice from the debug ip rip output that it is now sending a "quad-
zero" static default route to R1.
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