Module 7 – Distance Vector Routing Protocols
Module overview 
Four Diagrams
Diagram 1, Tabular 

Routing and Routing Protocols
After completing this chapter, students will be able to perform tasks relating to the following:
 - Distance Vector Routing
 - RIP
 - IGRP
Diagram 2, Tabular

CCNA 640-801 Exam

This module will cover the following objectives

Planning and Designing

•  Select an appropriate routing protocol based on user requirements
Implementation and Operation

•  Configure routing protocols given user requirements Technology

Troubleshooting

•  Troubleshoot routing protocols
Technology

•  Evaluate the characteristics of routing protocols

Diagram 3, Tabular

ICND 640-811 Exam

This module will cover the following objectives

Planning and Designing

•  Select an appropriate routing protocol based on user requirements

Implementation and Operation

•  Configure routing protocols given user requirements
•  Implement a LAN
Troubleshooting

•  Troubleshoot routing protocols
Technology

•  Evaluate the characteristics of routing protocols
Diagram 4, Tabular

INTRO 640-821 Exam

This module will cover the following objectives

Technology

•  Describe the concepts associated with routing, and the different methods and protocols used to achieve it
Module 7.1 – Distance Vector Routing
Section 7.1.1: Distance Vector Routing Updates
Two Diagrams
Diagram 1, Relational/Descriptive
Distance Vector Topology Changes

Description - Displays two routers (A and B). Router A receives a periodic update, processes the update, and forwards the updated routing table to Router B. Router B does likewise, processing the update and forwarding appropriately. 

Diagram 2, Descriptive

Routing Metric Components   

Description - Displays the Routing metric components, Listed below
 - Internetwork Delay

 - Bandwidth

 - Reliability

 - Load

 - Hop Count

Section 7.1.2: Distance Vector Routing Loop Issues
Single Diagrams

Diagram 1, Relational
Problem: Routing Loops

Description – Displays five routers, A through E. Routers A, B, C, and D are connected in a diamond formation. Router E is connected to the network via Router A. A network that Router E supports goes down. The 'Network Unreachable' update is sent  through router E to Router A , and through the router network. As this is being forwarded to Router B and D from Router A, the router table in Router C (which hasn't yet received the 'Network Unreachable' update) still contains a forwarding address for the down network, As Router C forwards this table the path to reach the down network propagates with an ever increasing distance through the router network.

Text: "Alternate Routes, slow convergence, inconsistent routing."
Section 7.1.3: Defining A Maximum Count

Two Diagrams

Diagram 1, Relational

Problem: Counting to Infinity

Description – Repeated Diagram, Refer to Diagram 1, Section 7.1.2.

Text - " Routing Loops increment the distance vector"
Diagram 2, Relational

Solution: Defining a Maximum

Description – Displays a similar diagram to the previous, however, by setting a maximum hop count the path is dropped (and not forwarded once a maximum Hop Count/Distance is reached ). This halts the endless looping. 
Section 7.1.4: Elimination Routing Loops Through Split-Horizon

Two Diagrams

Diagram 1, Relational

Solution: Split-Horizon
Description – Displays a similar diagram to Diagram 1, Section 7.1.2. This varies in that after Router A has forwarded the 'Network Unreachable' update the adjoining routers will not send to Router A any updates regarding the down Network, this again stops the routing loop.
Diagram 2, Relational
Simple Split-Horizon

Description – Displays two networks (A and B), connected via two Routers (Router 1 and Router 2 respectively).    
Text  -  " With simple split-horizon, router table updates sent to a particular neighbour router should contain information about routes that were  learned from that neighbour. For example, suppose router 1 advertises that it has a route to network A. Router 2 receives the update from router 1 and inserts the information about Network A into its routing table. When router 2 sends a regular routing update, it does not include the entry for Network A in the update sent to router 1 because that route was learned from router 1 in the first place." 
Animation - Displays Router 1 (Directly supporting Network A) forwarding routing table information about Network A to Router 2. Similarly Router 2 sends Router 1 routing table information about how to reach Network B (Which Router 2 Directly supports) This routing update that Router 2 sends to Router 1, does not include the routing information originally received from Router 1.                                                
Section 7.1.5: Route Poisoning
Single Diagram

Diagram 1, Relational

Route Poisoning

Description – Displays five Routers (A through E). Routers A, B, C, and E are connected in series. Router D has two connections (to both Router A, and Router B). The Network directly supported by Router E goes down. Router E initiate Route poisoning by entering a table entry metric of 16, which is unreachable.
Section 7.1.6: Avoiding Routing Loops With Triggered Updates

Single Diagram

Diagram 1, Relational

Avoiding Routing Loops With Triggered Updates.
Description – Displays three routers connected in series (A, B and C). As a connected network fails, the change to the network is forwarded through all routers as soon as a change is noticed.
Section 7.1.7Preventing Routing Loops with Hold-down Timers

Single Diagram

Diagram 1, Relational

Solution: Holddown Timers

Description – Displays a similar Diagram to Diagram 1, Section 7.1.2. In this scenario however the network supported by Router E is periodically up and down. Using holddown timers helps control the propagation of the changes through the network.
Module 7.2 – RIP

Section 7.2.1: RIP Routing Process

Single Diagram

Diagram 1, Listing

RIP Routing Process

Description – The key characteristics of RIP include the following

 - It is a distance vector routing protocol

 - Hop count is used as the metric for path selection

 - If the hop count is greater than 15, the packet will be discarded

 - By default, routing updates are broadcast every 30 seconds.

Module 7.2.2 – Configuring RIP

Single Diagram

Diagram 1, Relational/Command Entry

Configuring RIP

Description - Displays three Routers (BHM, GAD, and BOAZ). These three routers are connected in series. The FastEthernet ports on Routers BHM, and BOAZ are connected to the Ethernet. The following Ports Addresses and command entries are displayed.

Router BHM

 - FastEthernet Port 0/0 (To Ethernet) Address 10.0.0.254

 - Serial Port S0/0 (To router GAD) Address 192.168.13.1

Router GAD

 - Serial Port 0/1 (To Router BHM) Address 192.168.13.2

 - Serial Port 0/0 (To Router BOAZ) Address 192.168.14.1

Router BOAZ

 - Serial Port0/0 (To router GAD) Address 192.168.14.2

 - FastEthernet Port 0/0 (To Ethernet) Address 172.31.31.1

Configuring Router BHM





"BHM(config)#router rip

 BHM(config-router)#network 10.0.0.0
 BHM(config-router)#network 192.168.13.0
"

Configuring Router GAD

"GAD(config)#router rip
 GAD(config-router)#network 192.168.14.0
 GAD(config-router)#network 192.168.13.0
"

Configuring Router BOAZ

"BOAZ(config)#router rip

 BOAZ(config-router)#network 192.168.14.0
 BOAZ(config-router)#network 172.31.0.0
"
Module 7.2.3 – Using The ‘ip classless’ Command
Three Diagrams

Diagram 1, Relational

Using the ‘ip classless’ Command

Description – Displays a router configured without using the 'ip classless' command. If a message is to be forwarded for which the router has no forwarding information, then the message is dropped. 

The following table is also displayed (Matching the outbound interface with the destination network).

Destination Network: 10.1.1.0

Outbound Interface: Fa 0/0

Destination Network: 10.3.3.0

Outbound Interface: Fa 0/1

Destination Network: 0.0.0.0

Outbound Interface: S 0/0
Diagram 2, Relational

Routing with ‘ip classless’

Description – Displays a router configured using the 'ip classless' command. If a message is to be forwarded for which the router has no forwarding information, then the message is now sent out to the best supernet route (In this case out Serial 0/0 to another router). 

The Table in Diagram 1, Section 7.2.3 is also repeated  
Diagram 3, Command Entries

Configure the ‘ip classless’ Command

Description – Displays the following text screenshot

"GAD#configure terminal
 GAD(config)#ip classless
"
Module 7.2.4: – Common RIP Configuration Issues

Six Diagrams

Diagram 1, Relational

Setting Holddown Timers

Description – Displays four routers in a diamond formation, The Holddown Timers on each router is set to 30 sec. Since the distance is four to complete the loop the Holddown timer should be set to a minimum value of 120 seconds (30 seconds for each router). Note that there is a conflict between convergence speed and the Holddown time.  
Diagram 2, Relational

The ‘passive interface’ Command

Description - The following Text screenshot is diaplayed
" RouterB#show ip route
Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

R
192.168.1.0/24 [120/1] via 192.168.2.1, 00:00:02, Serial0/0

C
192.168.2.0/24 is directly connected, Serial0/0

C
192.168.3.0/24 is directly connected, FastEthernet0/0

RouterA#configure terminal
Enter configuration commands, one per line. End with Ctrl z.

RouterA#router rip

RouterA(config-router)#passive-interface s0/0

RouterA(config-router)#^Z

RouterB#clear ip route *
RouterB#show ip route

Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

C
192.168.2.0/24 is directly connected, Serial 0/0
C
192.168.3.0/24 is directly connected, FastEthernet0/0
"
Diagram 3, Tabular

The ‘passive interface’ Command

Description - Matches command with purpose
Command: "GAD(config-router)#passive-interface Fa0/0"
Purpose: Configures an interface to keep it from sending PRIP packets
Diagram 4, Tablular

The ‘neighbor’ Command

Description - Matches command with purpose

Command: "GAD(config-router)#neighbor ip address"
Purpose: Defines a neighbouring router with which to exchange routing information
Diagram 5, Tabular

Configuring the Router To Send and Receive Packets

Description - Matches commands with their purpose.

Command: "GAD(config-router)#version (1|2)"
Purpose: Configures the software to receive and send RIP Version 1 or Version 2 packets.

Command: "GAD(config-router)#ip rip send version 1"
Purpose: Configures an interface to accept only RIP Version 1 packets.

Command: "GAD(config-router)#ip rip send version 2"
Purpose: Configures an interface to send only RIP Version 2 packets.

Command: "GAD(config-router)#ip rip send version 1 2"
Purpose: Configures an interface to send only RIP Version 1 or 2 packets.

Diagram 6, Tabular

Controlling How Packets Received From An Interface

Description - Matches commands with their purpose.

Command: "GAD(config-if)#ip rip receive version 1"
Purpose: Configures an interface to accept only RIP version 1 packets.

Command: "GAD(config-router)#ip rip receive version 2"
Purpose: Configures an interface to accept only RIP Version 2 packets.

Command: "GAD(config-router)#ip rip receive version 1 2"
Purpose: Configures an interface to accept either RIP Version 1 or 2 packets.

Section 7.2.5: Verifying RIP Configuration
Two Diagrams

Diagram 1, Command/Response
The ‘show ip protocols’ Command
Description - Displays the following Console Text.
"GAD#show ip protocols
Routing protocol is "rip"

Sending updates every 30 seconds, next due in 5 seconds

Invalid after 180 seconds, hold down 180, flushed after 240

Outgoing update filter list for all interfaces is
Incoming update filter list for all interfaces is
Redistributing Rip

Default version control: send version 1, receive any version

Interface

Send
 
Recv

Triggered RIP
Key-chain

FastEthernet0/0
1

1    2



Serial0/0

1

1    2

Routing for Networks:


192.168.1.0


192.168.2.0

Routing Information Sources:


Gateway
Distance
Last update


192.168.2.2
120

00:00:11


Distance: (default is 120)

"

The text in Italics are highlighted.

Diagram 2, Command/Response

The ‘show ip route’ Command
Description – Displays the following Console Text

"GAD#show ip route

Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

C
192.168.1.0/24 is directly connected, FastEthernet0/0

C
192.168.2.0/24 is directly connected, Serial0/0

R
192.168.3.0/24 {120/1} via 192.168.2.2, 00:00:07, Serial0/0   
"

Text in Italics are highlighted.
Section 7.2.6: Troubleshooting RIP Update Issues

Three Diagrams

Diagram 1, Relational/Console Text
The 'debug ip rip' Command
Description – Repeated Diagram, refer to Diagram 1, Section 7.2.2. The following Console Text is also given.
"

BHM#debug ip rip

RIP event debugging is on

BHM#

00:45:33: RIP: received v1 update from 192.168.13.2 on Serial0/0

00:45:33:
192.168.14.0 in 1 hop
00:45:33:
172.31.0.0 in 2 hops
00:45:33:
172.29.0.0 in 15 hops
00:45:36:RIP: sending v1 update to 255.255.255.255 via Serial 0/0 (192.168.13.1)

00:45:36:
network 10.0.0.0. metric 1 
00:45:36:RIP: sending v1 update to 255.255.255.255 via FastEthernet0/0 (10.0.0.254)

00:45:36:
network 192.168.13.0. metric 1 
00:45:36:
network 192.168.14.0. metric 2

00:45:36:
network 172.31.0.0. metric 3

00:45:36:
network 172.29.0.0. metric 16
"
Diagram 2, Relational/Console Text

Discontiguous Subnetworks
Description - Repeated Diagram, refer to Diagram 1, Section 7.2.2. The following Console Text is also given.

"

BHM#debug ip rip

RIP event debugging is on

BHM#

7w2d: RIP: received v1 update from 192.168.13.2 on Serial0/0

7w2d:

192.168.14.0 in 1 hop
7w2d:

172.31.0.0 in 2 hops

7w2d: RIP: sending v1 update to 255.255.255.255 via Serial 0/0 (192.168.13.1)
7w2d:

network 172.31.0.0, metric 1

7w2d: RIP: sending v1 update to 255.255.255.255 via FastEthernet0/0 (10.0.0.254)

7w2d:

network 192.168.13.0. metric 1 

7w2d

network 192.168.14.0. metric 2
"
Diagram 3, Relational/Console Text 
Duplicate Subnetworks
Description – Repeated Diagram, refer to Diagram 1, Section 7.2.2. The following Console Text is also given.

"

BHM#debug ip rip

RIP event debugging is on

BHM#

7w2d: RIP: received v1 update from 192.168.13.2 on Serial0/0

7w2d:

192.168.14.0 in 1 hop

7w2d:

172.31.0.0 in 2 hops

7w2d: RIP: sending v1 update to 255.255.255.255 via Serial 0/0 (192.168.13.1)

7w2d:

network 172.31.0.0, metric 1

7w2d: RIP: sending v1 update to 255.255.255.255 via FastEthernet0/0 (10.0.0.254)

7w2d:

network 192.168.13.0. metric 1 

7w2d

network 192.168.14.0. metric 2
"

Section 7.2.7: Preventing Routing Updates Through An Interface
Single Diagram
Diagram 1, Relational
The 'passive-interface' Command
Description –  Displays five routers (A through E), Routers A, B, C, and D are connected in a diamond formation, Router E's only connection to the others is to Router A (Via Router E's Fa0/0 port). Router E does not want dynamic routes advertised so the following textual command is issued.
Text - "RouterE(config-router)#passive-interface Fa0/0"
Section 7.2.8: Load Balancing with RIP
Two Diagrams
Diagram 1, Relational
RIP Load Balancing

Description – Two routers are trying to communicate, There are four possible routes, each with different speeds and distances. Illustrates the load balancing requirement,  and the need to use the available paths efficiently.
Diagram 2, Console Text
The ‘show ip route’ Command Output

Description – Displays a console screen containing the following text.

“Router#show ip route 10.0.0.0

Routing entry for 10.0.0.0/8

Known via "rip", distance 120, metric 1


Redistributing via rip


Advertised by rip (self originated)


Last update from 192.168.75.7 on Serial1, 00:00:00 ago


Routing Descriptor Blocks:


*
192.168.57.7, from 192.168.57.7, 00:00:18 ago, via Serial0



Route metric is 1, traffic share count is 1 192.168.75.7, 



from 192.168.75.7, 00:000:00 ago, via Serial1



Route metric is 1, traffic share count is 1

"
Section 7.2.9: Load Balancing Across Multiple Paths
Two Diagrams

Diagram 1, Tabular
Cisco IOS Administrative Distance
Description - Matches Administrative Distance Route source with the default distances
Administrative Distance Route Source: Connected Interface

Default Distance: 0

Administrative Distance Route Source: Static Route
Default Distance: 1
Administrative Distance Route Source: EIGRP summary mode
Default Distance: 5
Administrative Distance Route Source: External BGP
Default Distance: 20
Administrative Distance Route Source: EIGRP internal route
Default Distance: 90
Administrative Distance Route Source: IGRP
Default Distance: 100
Administrative Distance Route Source: OSPF
Default Distance: 110
Administrative Distance Route Source: IS-IS
Default Distance: 115
Administrative Distance Route Source: RIP
Default Distance: 120
Administrative Distance Route Source: EIGRP external mode
Default Distance: 170
Administrative Distance Route Source: Internal BGP
Default Distance: 200
Administrative Distance Route Source: Unknown
Default Distance: 255
Diagram 2, Relational
Three Ways To Get To Network X
Description – Displays five routers (A through E). Router E is connected to routers B,C,and D with administrative distances of 20, 10, and 20 respectively.  Router A is also connected to routers B,C,and D with administrative distances of 10, 10, and 25 respectively. (Note Routers B,C, and D have no other connections). Which route to take? when?...
Section 7.2.10: Integrating Static Routes With RIP
Three Diagrams
Diagram 1, Relational/Console Text
RIP With Floating Static
Description – Displays two routers (GAD and BHM), both with 2 connections to each other. The S0/0 port of the GAD router uses a 1.544M connection speed, The BRI0/1 port of the GAD router communicates at dialup speeds. The address of the high speed port on the BHM router is 192.168.13.0/24, whereas the address of the dialup connection is 192.168.14.0/24. The following console text is displayed. 
"

GAD#configure terminal

GAD(config)#ip route 172.16.0.0 255.255.0.0 192.168.14.2 130

GAD#show ip route

Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

C
192.168.13.0/24 is directly connected, Serial0/0

C
192.169.14.0/24 is directly connected, BRI0/1
R
172.16.0.0/16 {120/1} via 192.168.13.2, 00:00:24, Serial0/0
"   
Diagram 2,  Relational/Console Text

Floating Static With Failed RIP Route
Description - Previous Diagram repeated however the high speed line is indicated to have failed. The following Console text is displayed
"

GAD#show ip route

Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

C
192.168.13.0/24 is directly connected, Serial0/0

C
192.169.14.0/24 is directly connected, BRI0/1

R
172.16.0.0/16 {120/1} via 192.168.14.2
"   

Diagram 3, Tabular

Configuring a Static Route

Description  - Matches Command and Purpose

Command: ip route destination mask {interface/nexthop}

Purpose: Establish a static route
Module 7.3 – IGRP

Section 7.3.1: IGRP Features
Single Diagram
Diagram 1, Relational

IGRP Features
Description – Displays two workstations trying to communicate over a four router network. The shortest hop connection (Between routers) is the slowest (only 56K), whereas the other three inter-router connections are T1. Composite metrics select the path, and as speed is the primary consideration the communication path taken is seen to be the longest hop, where all four routers are involved in forwarding the data/messages.
Section 7.3.2: IGRP Metrics
Two Diagrams
Diagram 1, Console Text
The 'show ip protocols' Command
Description - The following text is displayed
"
Router>show ip protocols

Routing protocol is igrp 300


Sending updates every 90 seconds, next due in 55 seconds


Invalid after 270 seconds, hold down 280, flushed after 360


Outgoing update filter list for all interfaces is not set

Incoming update filter list for all interfaces is not set

Default networks flagged in outgoing updates

Default networks accepted from incoming updates


IGRP metric weight K1=1, K2=0, K3=1, K4=0, K5=0


IGRP maximum hopcount 100


IGRP maximum metric variance 1


Redistributing igrp 300


Routing for networks:



183.8.0.0



144.253.0.0


Routing Information  Sources



Gateway

Distance
Last


Update



144.253.100.1
100
0:00:52



183.8.128.12

100
0:00:43



183.8.64.130

100
0:01:02


Distance: (default is 100)

--More--

"


Diagram 2, Console Text

The 'show ip route' Command

Description -  The following text is displayed

"
Router A#show ip route

Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

C
192.168.1.0/24 is directly connected, FastEthernet0/0
C
192.168.2.0/24 is directly connected, Serial0/0
I
192.168.3.0/24 {100/80135} via 192.168.2.2, Serial 0/0
"   

Section 7.3.3: IGRP Routes
Single Diagram

Diagram 1, Relational

Interior, System, and Exterior Routes

Description -  Displays two connected Autonomous Systems. The routers directly connecting the autonomous systems are termed 'External'. These exterior devices connect to system and internal devices within their respective systems. 

 
Section 7.3.4: IGRP Stability Features
Single Diagram
Diagram 1, Console Text
IGRP Timers
Description – Displays the response of the 'show ip protocols' command. The following text is highlighted to indicate relevance.
"Sending updates every 90 second, next due in 51 seconds

 Invalid after 270 seconds, hod down 280, flushed after 630"









Section 7.3.5: Configuring IGRP
Two Diagrams
Diagram 1, Console Text
Configuring IGRP
Description – The following Text is displayed
"

RouterA(config)#router igrp 101

RouterA(config-router)#network 192.168.1.0

RouterA(config-router)#no router igrp 101
"
Diagram 2, Console Text
Configuring IGRP
Description – The following console text is displayed
"
RouterA(config)#router igrp 101

RouterA(config-router)#network 192.168.1.0

RouterA(config-router)#network 192.168.2.0

RouterB(config)#router igrp 101

RouterA(config-router)#network 192.168.2.0

RouterA(config-router)#network 192.168.3.0
"






Section 7.3.6: Migrating RIP to IGRP 

Seven Diagrams

Diagram 1, Console Text
Converting RIP to IGRP
Description – The following text is displayed
" 
RouterA#show ip route

Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

C
192.168.1.0/24 is directly connected, Loopback0

C
192.168.2.0/24 is directly connected, Serial0/0

I
192.168.3.0/24 [120/1] via 192.168.2.2, 00:01:09, Serial 0/0

"
Diagram 2, Console Text

Converting RIP to IGRP

Description – The following text is displayed

"

RouterB#show ip route

Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

R
192.168.1.0/24 [120/1] via 192.168.2.1, 00:00:28, Serial0/0
C
192.168.2.0/24 is directly connected, Serial0/0

C
192.168.3.0/24 is directly connected, FastEthernet0/0
"


Diagram 3, Console Text

Converting RIP to IGRP

Description – The following text is displayed

"
Entered on Router A

RouterA#confgure terminal
RouterA(config)#router igrp 101
RouterA(config-router)#network 192.168.1.0

RouterA(config-router)#network 192.168.2.0

Entered on Router B

RouterB#configure terminal

RouterB(config)#router igrp 101

RouterA(config-router)#network 192.168.2.0

RouterA(config-router)#network 192.168.3.0 "


Diagram 4, Console Text

Converting RIP to IGRP

Description – The following text is displayed

" Routing protocol is “rip”

Sending updates every 30 seconds, next due in 2 seconds


Invalid after 180 seconds, hold down 180, flushed after 240


Outgoing update filter list for all interfaces is not set

Incoming update filter list for all interfaces is not set

Redistributing:rip


Default version control: send version 2, receive version 2


Interface
Send 
Recv
Triggered
RIP
Key-Chain

FastEthernet0/0   2
      2



Serial0/0
       2        2

Routing for networks:



192.168.1.0


192.168.2.0

Routing Information Sources:


Gateway
Distance
Last Update


192.168.2.2   120

00:00:21

Distance: (default is 120)

Routing Protocol is “igrp 101” 

Sending updates every 90 seconds, next due in 45 seconds


Invalid after 270 seconds, hold down 280, flushed after 630


Outgoing update filter list for all interfaces is not set

Incoming update filter list for all interfaces is not set

Default networks flagged in outgoing updates


Default networks accepted from incoming updates


IGRP metric weight K1=1, K2=0, K3=1, K4=0, K5=0


IGRP maximum hopcount 100


IGRP maximum metric variance 1


Redistributing: igrp 101

Routing for networks:



192.168.1.0

192.168.2.0

Routing Information Sources:

Gateway
Distance
Last Update

192.168.2.2
100

00:00:38

Distance: (default is 100)


“

Diagram 5, Console Text

Converting RIP to IGRP

Description – The following text is displayed

"
RouterB#show ip protocols
Routing protocol is “rip”


Sending updates every 30 seconds, next due in 24 seconds


Invalid after 180 seconds, hold down 180, flushed after 240


Outgoing update filter list for all interfaces is not set

Incoming update filter list for all interfaces is not set

Redistributing:rip


Default version control: send version 2, receive version 2


Interface
Send 
Recv
Triggered
RIP
Key-Chain


FastEthernet0/0   2
      2



Serial0/0
       2        2

Routing for networks:



192.168.2.0



192.168.3.0

Routing Information Sources:


Gateway
Distance
Last Update


192.168.2.1   120

00:00:06

Distance: (default is 120)

Routing Protocol is “igrp 101” 

Sending updates every 90 seconds, next due in 60 seconds


Invalid after 270 seconds, hold down 280, flushed after 630


Outgoing update filter list for all interfaces is not set

Incoming update filter list for all interfaces is not set

Default networks flagged in outgoing updates


Default networks accepted from incoming updates


IGRP metric weight K1=1, K2=0, K3=1, K4=0, K5=0


IGRP maximum hopcount 100


IGRP maximum metric variance 1


Redistributing: igrp 101


Routing for networks:



192.168.2.0

192.168.3.0


Routing Information Sources:


Gateway
Distance
Last Update


192.168.2.1
100

00:01:17

Distance: (default is 100)


“


Diagram 6, Console Text

Converting RIP to IGRP

Description – The following text is displayed

"
RouterA#show ip route

Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

C
192.168.1.0/24 is directly connected, FastEthernet0/0

C
192.168.2.0/24 is directly connected, Serial0/0

I
192.168.3.0/24 [100/80135] via 192.168.2.2, 00:00:36, Serial0/0  “
"


Diagram 7, Console Text

Converting RIP to IGRP

Description – The following text is displayed

" 
RouterB#show ip route

Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

I
192.168.1.0/24 [100/8486] via 192.168.2.1, 00:01:05, Serial0/0
C
192.168.2.0/24 is directly connected, Serial0/0

C
192.168.3.0/24 is directly connected FastEthernet0/0
“

















Section 7.3.7: Verifying IGRP Configuration 















Five Diagrams 
Diagram 1, Console Text
Verifying IGRP Configuration
Description – The following text is displayed
"
RouterA#show interface fa0/0

FastEthernet0/0 is up, line protocol is up

Hardware is AmdFE, address is 0009.7c89.5620 (bia 0009.7c89.5620)

Internet address is 192.168.1.1/24

MTU 1500 bytes, BW 100000 Kbit, DLY 100 usec,


Reliability 255/255, txload 1/255, txload 1/255

Encapsulation ARPA, loopback not set

Keepalive set (10 sec) 
Half-Duplex, 100Mb/s, 100BaseTX/FX

ARP type: ARPA, ARP Timeout 04:00:00

Last input never, output 00:00:08, output hang never

Last clearing of “show interface” counters never

Queueing strategy: fifo

Output queue 0/40, 0 drops; input queue 0/75, 0 drops
5 minute input rate 0 bits/sec, 0 packets/sec

5 minute output rate 0 bits/sec, 0 packets/sec

0 packets input, 0 bytes

Received 0 broadcasts, 0 runts, 0 giants, o throttles
0 input errors, 0 CRC, 0 frame, 0 overruns, 0 ignored

0 watchdog, 0 multicast

0 input packets with dribble condition detected

113 packets output, 7701 bytes, 0 underruns

0 output errors, 0 collisions, 2 interface resets

0 babbles, 0 late collision, 0 deferred

0 lost carrier, 0 no carrier

0 output buffer failures, 0 output buffers swapped out  “

Diagram 2, Console Text

The 'show ip protocols' Output
Description – The following text is displayed

" RouterA#show ip protocols
Routing protocol is “igrp 101”


Sending updates every 90 seconds, next due in 72 seconds


Invalid after 270 seconds, hold down 280, flushed after 630

Outgoing update filter list for all interfaces is not set

Incoming update filter list for all interfaces is not set

Default networks flagged in outgoing updates


Default networks accepted from incoming updates


IGRP metric weight K1=1, K2=0, K3=1, K4=0, K5=0


IGRP maximum hopcount 100


IGRP maximum metric variance 1


Redistributing: igrp 101


Routing for networks:



192.168.1.0

192.168.2.0


Routing Information Sources:


Gateway
Distance
Last Update


192.168.2.2
100

00:00:07


Distance: (default is 100)

“



Diagram 3, Console Text

Verify the Network Statements
Description – The following text is displayed

"RouterA#show running-config | begin igrp
router igrp 101

network 192.168.1.0

network 192.168.2.0
!

no ip classless

no ip http server

!

line con 0

transport input none

line aux 0

line vty 0 4


password cisco


login

!

!

no schedule allocate

end.
“

Diagram 4, Console Text

Verify IP Addressing and Routing Tables
Description – The following text is displayed

"RouterA#show running-config interface fa0/0
Building configuration…

Current Configuration:

!

Interface FastEthernet0/0

Ip address 192.168.1.1 255.255.255.0

no ip directed-broadcast

end

“

Diagram 5, Console Text

Verify Routing Tables
Description – The following text is displayed

" RouterA#show ip route

Codes: C-connected, S-static, I-IGRP, R-RIP, M-mobile, B-BGP

D-EIGRP, EX-EIGRP external, O-OSPF, IA_OSPF inter area
N1-OSPF NSSA external type 1, N2-OSPF NSSA external type 2, E-EGP

i-IS-IS, L1-IS-IS level-1, L2-IS-IS level-2, ia-IS-IS inter area

*-candidate default, U - Per-user static route, o-ODR

P-periodic downloaded static route

Gateway of last resort is not set

C
192.168.1.0/24 is directly connected, Loopback0

C
192.168.2.0/24 is directly connected, Serial0/0

I
192.168.3.0/24 [100/80135] via 192.168.2.2, 00:01:00, Serial0/0
“

Section 7.3.8:  Troubleshooting IGRP
Three Diagrams 
Diagram 1, Console Text
Troubleshooting IGRP
Description – The following text is displayed
"RouterA#debug ip igrp events
IGRP event debugging is on

00:21:38: IGRP: sending update to 255.255.255.255

Via FastEthernet0/0 (192.168.1.1)
00:21:38: IGRP: Update contains 0 interior, 2 system, and 0 exterior routes

00:21:38: IGRP: Total routes in update 2
00:21:38: IGRP: sending update to 255.255.255.255 via Serial0/0 (192.168.2.1) 
00:21:38: IGRP: Update contains 0 interior, 1 system, and 0 exterior routes.
00:21:38: IGRP: Total routes in update:1
“


Diagram 2, Console Text

Troubleshooting IGRP

Description – The following text is displayed

"RouterA#debug ip igrp transactions
IGRP protocol debugging is on

00:22:17: IGRP: received update from 192.168.2.2 on Serial0/0

00:22:17: IGRP: network 192.168.3.0, metric 80135 (neighbour 110)
00:23:07: IGRP: sending update to 255.255.255.255

via FastEthernet0/0 (192.168.1.1)
00:23:07: 
network 192.168.2.0, metric-80125
00:23:07:
network 192.168.3.0, metric-80135

00:23:07: IGRP: sending update to 255.255.255.255 via Serial0/0 (192.168.2.1)
00:23:07:
network 192.168.1.0, metric-110


Diagram 3, Console Text

Troubleshooting IGRP

Description – The following text is displayed

"
RouterA(config)#no router igrp 102
RouterA(config)#router igrp 101

RouterA(config-router)#network 192.168.1.0
RouterA(config-router)#network 192.168.2.0
00:27:50: IGRP: broadcasting request on FastEthernet0/0
00:27:50: IGRP: sending update to 255.255.255.255 via FastEthernet0/0 (192.168.1.1)

00:27:51: IGRP: Update contains 0 interior, 0 system, and 0 exterior routes

00:27:51: IGRP: Total routes in update: 0 – suppressing null update^Z

RouterA#
00:27:53: %SYS-5-CONFIG_I: Configured from console by console

00:27:58: IGRP: received update from 192.168.2.2 on Serial 0/0

00:27:58:
network 192.168.3.0, metric 80135 (neighbour 110)

00:27:58: IGRP: Update contains 0 interior, 1 system, and 0 exterior routes.
00:27:58: IGRP: Total routes in update: 1

00:27:58: IGRP: Total routes in update: 1

00:27:58: IGRP: sending update to 255.255.255.255 via FastEthernet0/0 (192.168.1.1)

00:27:58:  
network 192.168.2.0, metric=80125

00:27:58: : 
network 192.168.3.0, metric=80135
00:27:58: IGRP: Update contains 0 interior, 2 system, and 0 exterior routes

00:27:58: IGRP: Total routes in update: 2

00:27:58: IGRP: sending update to 255.255.255.255 via Serial0/0 (192.168.2.1)

00:27:58: 
network 192.168.1.0, metric=110

00:27:58: IGRP: Update contains 0 interior, 1 system, and 0 exterior routes.

00:27:58: IGRP: Total routes in update: 1

00:27:58: IGRP: received update from 192.168.2.2 on Serial0/0

00:27:58: 
network 192.168.3.0, metric 80135 (neighbour 110)

00:27:58: IGRP Update contains 0 interior, 1 system, and 0 exterior routes
00:27:58: IGRP: Total routes in update: 1

00:28:01: IGRP: sending update to 255.255.255.255 via FastEthernet0/0 (192.168.1.1)

00:28:01:  
network 192.168.2.0, metric=80125
00:28:01:  
network 192.168.3.0, metric=80135

00:28:01: IGRP: Update contains 0 interior, 2 system, and 0 exterior routes.

00:28:01: IGRP: Total routes in update: 2

00:28:01: IGRP: sending update to 255.255.255.255 via Serial0/0 (192.168.2.1)
00:28:01
network 192.168.1.0, metric=110

00:28:01: IGRP Update contains 0 interior, 1 system, and 0 exterior routes.

00:28:01: IGRP: Total routes in update: 1

“




Summary
Single Diagram

Diagram 1, Tabular
Summary
Description - Lists the following points
 -  Routing table updates occur periodically, when the topology in a distance vector protocol network changes

 - RIP is a distance vector routing protocol

 - RIP has evolved over the years from a classful routing protocol, RIP Version 1 (RIP v1), to a classless routing protocol, RIP Version 2 (RIP v2).

 - IGRP is a distance vector routing protocol developed by Cisco

