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Objectives

Describe the functions, characteristics, and operation
of the RIPv1 protocaol.

Configure a device for using RIPv1.
Verify proper RIPv1 operation.

Describe how RIPv1 performs automatic
summarization.

Configure, verify, and troubleshoot default routes
propagated in a routed network implementing RIPv1.

Use recommended techniques to solve problems
related to RIPv1
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RIPv1

= RIP Characteristics
-A classful, Distance Vector (DV) routing protocol
-Metric = hop count
-Routes with a hop count > 15 are unreachable

-Updates are broadcast every 30 seconds



atfran]n,
CISCO.

etworking A¢ademy’

RIPv1

= RIP Message Format

= RIP header - divided into
3 fields

-Command field
-Version field
-Must be zero

= Route Entry - composed
of 3 fields

-Address family
identifier

-|P address
-Metric

RIPv1 Message Format
Data Link Frame IP Packet Header UDP Segment Header RIP Message
Header (512 Bytes; Up to 25 routes)
Bit 0 7418 15 16 23 124 31
Command = 1 or 2 Version=1 | Must be zero |
Address family identifier (2 = IP) Must be zero
IP Address (Network Address)
Route Must be zero
Entry Must be zero !
Metric (Hops) |

Multiple Route Entries, up to 3 maxi mum of 25

Command 1 for a Request or 2 for a Reply.

Version 1forRIP w1 or2 forRIP v 2.

Address Family Identifier 2 for IP unless a Request is for the full routing table in which case, set to
0.

IP Address The address of the destination route, which may be a network, subnet, or
host address.

Metric Hop count between 1 and 16. Sending router increases the metric before

sending out message.
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RIPv1

= RIP Operation

—RIP uses 2 message types:

*Request message

-This is sent out on startup by each RIP
enabled interface

-Requests all RIP enabled neighbors to send
routing table

*Response mesSSsage

-Message sent to requesting router
containing routing table
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= |P addresses initially divided

Default Subnet Masks for Address Classes

into classes 8 bits 8 bits 8 bits 8 bits
Class A: Network Host Host Host J
-Class A T S—
-Class B
_Class C Class B: Network  Network  Host Host J
2% . 255 . 0 . 0
= RIP is a classful routing
protocol

Class C: Network  Network  Network Host ‘

-Does not send subnet % . 2% . %5 . 0
masks in routing updates

Class A Address Range: 1.0.0.0 to 126,255.255.255
Class B Address Range: 128.0.0.0 to 191.255.255.255
Class C Address Range: 192.0.0.0 to 223,255.255.255
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= Administrative Distance

—RIP’s default administrative distance is 120

Verifying Administrative Distance

192.168.3.0/24

192.168.2.0/24 192.168.4.0/24

192.168.1.0/24 192.168.5.0/24

192.168.6.0/24

R3¢{show ip protocols
Routing Protocol is "rip"™
<output omitted>
Redistributing: rip
Default wversion control: send version 1, receive any wversion

Rifshow 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
El - OSPF external type 1, E2 - OSPF external type 2, E - EGP

- e ) . B _ .
i - 15-18, 11 - IS-I§ level-1, 12 - IS-IS level-2, ia - IS-IS inter area i SR Send Recy Iriggered RIF Zey-chala
% i : : FastEthernet(/0 1 12
- candidate default, U - per-user static route, o - ODR :
o ) . Serial0/0/0 1 1.2
P - pericdic downloaded static route . :
Serial0/0/1 1 1.2

Automatic network summarization is in effect

Gateway of last resort is not set 7 g
Routing for Networks:

R 192.168.1.0/24 [120/1) via 192.168.6.2, 00:00:05, Serial0/0/0 192.16€.4.0
R 192.166.2.0/24 [120/1] via 192.166.6.2, 00:00:05, Serialld/0/0 192.168.5.0
[120/1) via 192.168.4.2, 00:00:05, Serial0/0/1 192.168.6.0
R 192.168.3.0/24 [120/1) via 192.168.4.2, 00:00:05, Serial0/0/1 Routing Information Sources:
c 192.168.4.0/24 is directly connected, Serial0/0/1 Gateway Distance Last Update
o 192.168.5.0/24 is directly connected, FastEthernet(/0 182.168.5.2 120 00:00:10
c 192,168.6.0/24 is directly connected, Serial0/0/0 192.168.4.2 120 00:00:18

Distance: (default is 120)
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Basic RIPv1 Configuration

= A typical topology suitable for
use by RIPv1 includes: RIP Topology: Scenario A

192.168.3.0/24

-Three router set up
-No PCs attached to LANs soo0 B2

-Use of 5 different IP
subnets

192.168.4.0/24

S0/0M

192.168.1.0/24 192.168.5.0/24

Addressing Table: Scenario A

Device Inferface IP Address Subnet Mask
R1 Fa0/0 192.168.1.1 255.255.255.0
$0/0/0 192.168.2.1 255.255.255.0
Fa0/0 192.168.3.1 255.255.255.0
R2 $0/0/0 192.168.2.2 255.255.255.0
S0/01 192.168.4.2 255.255.255.0
- Fal/0 192.168.5.1 255.255.255.0

$0/0/1 192.168.4.1 255.255.255.0
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Basic RIPv1 Configuration

= Router RIP Command
—To enable RIP enter:
-Router rip at the global configuration prompt
-Prompt will look like R1(config-router)#

Rlfconf t
Enter configuration commands, one per line. End with CTRL/Z.
Rl{config) #router ?

bgp Border Gateway Protocol (BGP)

egp Exterior Gateway Protocol (EGP)

eigrp Enhanced Interior Gateway Protocol (EIRGP)
1grp Interior Gateway Routing Protocol (IGRP)
1518 1S5S0 1IS-1IS

iso~igrp IGRP for OSI networks

moblile Moblile routes

odr On Demand stub Routes

ospf Open Shortest Path First (QOSPF)
rip Routing Information Protocol (RIP)

Rl {config) #router rip
Rl (config-router)?
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Basic RIPv1 Configuration

= Specifying Networks

—Use the network
command to:

192.168.4.0/24

S0/01

a0/ 2
-Enable RIPon all & ™« -
interfaces that =1 leontio) iEcntes ib
Rl{config-router)#network 192.168.1.0

belOng to this Rl (config-router) #network 192.168.2.0
network

'Advertise thiS RZ(conflig) frouter rip

R2(config-router)fnetwork 192.168.2.0

network in RIP R2 (config-router) inetwork 192.168.3.0
RZ(config-router) inetwork 192.168.4.0

updates

sent to other

routers P..j-i (config) #router rip

R3({confilg-router) inetwork 192.168.4.0

every 30 SeC()ndS R3(config-router) inetwork 192.168.5.0
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Verification and Trubleshooting

= Show ip Route

= To verify and
troubleshoot routing

-Use the following
commands:
-show ip route

-show ip protocols

-debug ip rip

192.168.1.0/24

RIP Topology: Scenario A

192.168.3.0/24

192.168.4.0/24

S0/0/1 192.168.5.0/24

R 192.168.5.0/24 [120/2) via 192.168.2.2, 00:00:23, Serial 0/0/0

_ Interpreting a RIP Route in the Routing Table _

R

192.168.5.0

/24

[120/2]

via 192.168.2.2

00:00:23

Serial0/0/0

Identifies the source of the route as RIP.

Indicates the address of the remote network.

The subnet mask used for this network

The administrative distance (120) and the metric 2 hops)

Specifies the address of the next-hop router (R2) to send traffic to for the
remote network.

Specifies the amount of time since the route was updated (here, 23
seconds). Another update is due in 7 seconds.

192.168.4.2
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Verification and Troubleshooting

|R2¢show ip protocols

ﬁ Routing Protocol is "rip"

Sending vpdates every 30 seconds, next due in 23 seconds »

i3

L ]
[ | ShOW Ip Invalid after 180 seconds, hold down 180, flushed after 240 i

Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set

ro to COIS Redistributing: rip
Default wversion control: send version 1, receive any version

Interface Send Recv Triggered RIP Key-chain

FastEthernet(/0 1 12
command Ceriato/o/o S

Serial0/0/1 1 12

| Automatic network summarization is in effect
Maximum path: 4
Routing for Networks: 1

_DiSplayS 192.168.2.0

192.168.3.0 J
" 192,168.4.0
ro u tl n Routing Information Sources:
g Gateway Distance Last Update
192,168.2.1 120 00:00:18

protocol T
]
configured e

_update will be sent out by this router (23 seconds)

on rou te I CCIIP-level topics include:

'RIP updates as well as which RIP version.

- Automatic summarization in effect means this router is summarizing to the classful network boundary.

- Maximum paths specifies how many equal-cost routes RIP will use to send traffic to the same destination.
Routing for Hetworks displays the classful network address configured in RIP,
router configuration mode.

- Routing Information Sources are the RIP neighbors this router is currently receiving updates from.

— Includes next-hop IP address, the AD, and when the last update was received.

T the AD for this route
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Verification and Troubleshooting
= Debug ip rip command

-Used to display RIP routing updates as they are
happening

Interpreting dubug ip rip Output
192.168.3.0/24

S0/0/0

192.168.2.0/24 192.168.4.0/24

S0/0/0

DCE S0/0/1

192.168.1.0/24 192.168.5.0/24

[RZ¥debug ip rip

|RIP protocol debugging is on

|RIP: received vl update from 192.168.2.1 on Serizl10/0/0 - R2 receives an update from R1 advertising the R1’s directly connected LAN.
192.168.1.0 in 1 hops

|[RIP: received vl update from 192.168.4.1 on Serial0/0/1 - R2 receives an update from R3 advertising the R3’s directly connected LAN.
192.168.5.0 in 1 hops

|[RIP: sending vl update to 255.255.255.255 via FastEthernet0/0 (192.168.3.1)

|RIP: build uvpdate entries - R2 sends an update out Fa0/0 to all networks in the routing table except the network attached
network 192,168.1.0 metric 2
network 192.168.2.0 metric o E20/0
network 192.168.4.0 metric
network 1%2.168.5.0 metric

RIP: sending vl update to 255.255.255.255 via Serial0/0/1 (192.168.4.2)

RIP: build update entries - R2 sends an update out S0/0/1 to R3. Included in the update are R1’s LAN, the WAN between R1
network 192.168.1.0 metric 2

L)
network 192.168.3.0 metric 1
RIP: sending vl update to 255.255.255.255 via Serial0/0/0 (192.168.2.2)
|[RIP: build update entries

i

b

LN
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Verification and Troubleshooting

= Passive interface command

-Used to prevent a router from sending updates through
an interface

-Example:

Router(config-router)#passive-interface interface-type interface-number
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Verification and Troubleshooting
= Passive interfaces

R2 (config) #router rip

R2{config-router) fpassive-interface FastEthernet 0/0

R2{config-router) fend

R2#show ip protocols

Routing Protocol is "rip"
Sending updates every 30 seconds, next due in 14 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
Serial0/0/0 1 1l 7]
Serial0/0/1 1 12

Automatic network summarization is in effect
Routing for Networks:

122.168.2.0

192.168.3.0

192.168.3.0

192.168.4.0
Passive Interface(s):

FastEthernet0/0

Routing Information Sources:

Gateway Distance Last Update
192.168.2.1 120 00:00:27
192.168.4.1 120 00:00:23

Distance: (default is 120)

Hotice FastEthernet 0/0 is no longer listed under “Default version contol:"
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Automatic Summarization
Modified Topology

= The original scenario has been
modified such that:

Three classful networks are used:

RIP Topology: Scenario B

172.168.3.0/24

172.30.0.0/16
192.168.4.0/24
192.168.5.0/24
The 172.30.0.0/16 network is ” S T
subnetted into three subnets: TR
172.30.1.0/24 . S | e e
172.30.2.0/24 o SNl
172.30.3.0/24

The following devices are part of the
172.30.0.0/16 classful network address:

All interfaces on R1
S0/0/0 and Fa0/0 on R2
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Automatic Summarization

= Configuration Details

-To remove the RIP routing
process use the following
command

No router rip

-To check the configuration
use the following command

Show run

R2 (config) $#interface S0/0/0
R2 (config-if) $ip address 172.30.2.2 255.255.255.0
R2 (config-if) finterface fa0/0
R2(config-if) #ip address 172.30.3.1 255.255.255.0
R2 (config-if) finterface S0/0/1
R2 (config-if) #ip address 192.168.4.9 255.255.255.252
R2 (config-if) $no router rip
R2 (config) #router rip
R2 (config-router) énetwork 172.30.0.0
R2 (config-router) énetowrk 192.168.4.8
R2 (config-router) #passive-interface FastEthernet 0/0
R2 (config-router) #end
RZ§{show run
<output omitted>
[
router rip
passive-interface FastEthernet(/0
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Automatic Summarization
= Boundary Routers

—RIP automatically summarizes classful networks

—Boundary routers summarize RIP subnets from one
major network to another.

RIP Boundary Router

172.30.3.0/24

172.30.0.0

R2is a
boundary router

192.168.4.8/30

172.30.1.0/24

192.168.5.0/24
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Automatic Summarization

Processing RIP Updates

172.30.0.0

= 2 rules govern RIPv1 updates:

-If a routing update and the interface it's
received on belong to the same
network then

172.30.1.0724 192.168.5.024

R2tdebug ip rip

The subnet mask of the ;;;::;:;;;;;:-:;;;;:n:;.;;
interface is applied to the
network in the routing update

f—i,‘lund.bu u

-If a routing update and the interface it's .. ...
received on belong to a different 0.5, 1 s A —
network then

The classful subnet mask of the
network is applied to the
network in the routing update.
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Automatic Summarization

= Sending RIP Updates

—RIP uses automatic summarization to reduce the

size of a routing table.

Rl#{show ip route
Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B - BGP
<remaining codes comitted>

Gateway of last resort ia not set

172.30.0.0/24 is subnetted, 3 subnets

172.30.1.0 is directly connected, FastEthernet(/0

172.30.2.0 is directly connected, Serial0/0/0

172.30.3.0 [120/1] via 172.30.2.2, 00:00:17, Serial0/0/0
192.168.4.0/24 [120/1]) wia 172.30.2.2, 00:00:17, Serial0/0/0
192.168.5.0/24 [120/2] wia 172.30.2.2, 00:00:17, Serial0/0/0

mmmaon

RZfdebug ip rip
RIP protocol debugging is on
RIP: sending vl update to 255.255.255.255 wvia Serial0/0/0 (172.30.2.2)
RIP: build update entries
network 172.30.3.0 metric 1
network 192.168.4.0 metric 1
network 192.168.5.0 metric 2
RIP: sending vl update to 255.255.255.255 via Serial0/0/1 (192.168.4.9)
RIP: build update entries
network 172.30.0.0 metric 1
R2{undebug all
All possible debugging has been turned off

R2§
Routes sent to R1.

R3¢show ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
<remaining codes omitted>

Gateway of last resort is not set

R 172.30.0.0/16 [120/1] via 192.168.4.9, 00:00:15, Serial0/0/1
192.168.4.0/30 is subnetted, 1 subnets

192.168.4.8 is directly connected, Serial0/0/1
192.168.5.0/24 is directly connected, FastEthernet(/0

00

- Compare R1 and R3 Routes for Hetwork 172.30.0.0
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Automatic Summarization

RIP Boundary Router

= Advantages of automatic

summarization:

172.30.0.0

R2isa
boundary router

-The size of
routing updates is
reduced

= S i n g I e rO u te S a re 192.168.5.024
u Sed tO re p rese nt — Advantages to Automatic Summarization

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

1 D = EIGRP, EX - EIGRP external, O - OSPF, IA - OSFFP inter area
I I lu Ip e rou eS N1 = OSPF NSSA externaal type 1, N2 - OSPF NSSA external type2

E1 = OSPF external type 1, E2 - OSPF external type 2, E - EGP

172.30.1.024

i - I1S-I5, II - 15-1S5 level-l, 12 - IS-IS level-2, ia - IS-IS inter area

L] L]
WhICh results In * = candidate default, U - per-user static route, o - CDR

P - periodic downloaded static route

faster lookup in the

R 172.30.0.0/16 [120/1] wvia 192.168.4.9, 00:00:15, Serial0/0/1

1 I 192.168.4.0/30 is subnetted, 1 subnets
rou Ing a e- 192.168.4.8 is directly connected, Sezial0/0/1

c 192.168.5.0/24 is directly connected, FastEthernet(/0

R3 receives a single summarized route.
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Automatic Summarization

= Disadvantage of Automatic Summarization:

-Does not support discontiguous networks

Topology: Disadvantages to Automatic Summarization
10.1.0.0/16

$50/0/0 $0/0/1

DCE
209.165.200.228/30

S0/0/0

172.30.1.0/24 DCE

172.30.2.0/24

Addressing Table

Subnet Mask Subnet Mask Subnet Mask

Fa0/0 172.30.11

R1 Fa0/1 172.30.21
S0/0/0 209.165.200.229
Fa0/0 10.1.0.1

R2 S0/0/0 209.165.200.230
S0/0/1 209.165.200.233
Fa0/0 172.30.100.1

R3 Fa0/0 172.30.200.1
$0/0/1 209.165.200.234

$0/01

209.165.200.232/30

172.30.200.0/24

Subnet Mask
255.255.255.0
255.255.255.0

255.255.255.252
255.255.255.0

255.255.255.252

255.255.255.252
255.255.255.0

255.255.255.0
255.255.255.252

172.30.100.0/24
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Automatic Summarizatinn

= Discontiguous
Topologies do not
converge with RIPv1

= A router will only e
advertise major |
network addresses e T
out interfaces that do T ——
not belong to the Lo 1 S
advertised route.
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Default Route and RIPv1
= Modified Topology: Scenario C

= Default routes

Packets that are not defined specifically in a routing
table will go to the specified interface for the default
route

Example: Customer routers use default routes to
connect to an ISP router.

Command used to configure a default route is
ip route 0.0.0.0 0.0.0.0 s0/0/1
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Propagating & Default RPoaute with default -informat ion originate

1721683024

o $000 S001

172.130.2.024

Intornet
172.168.1.0724 } 1921685024

Propagating a Default Route with defaslt ~information originate

« Disable PIP routing on P2 for the 152.165.4.0 network only. Rifshow ip wete
» Configun e P2 with a default 1outte pointing to R, GCatewmy of last resort ias rot aet

" is subretted, 3 sutcets

Ré{contig) frouter rip ¢ ia directly coromcted, FaatIfthernet0/0

K2 (config-router) ino metwork 192.168.4.0 - is directly coemected, Serial0/0/0
RZ{oconfig-router) fexit . (120/1] wia 172.30.2.2, 00:00:08, Serial0/0/0
RZ(config)iip route 0.0.0.0 0.0.0.0 serial 0/0/1

Flfsdow ip route

Catewmy of last resort ias 0.0.0.0 to setwork 0.0.0.0

+ Completely disable FIP 1outing on B3, 30.0.0/
* Configrur @ R} with a static 1oute pointing R2. R 72.30.1.0 [120/1] wvia 172.30.2.1, 00:00:03, Serial0/0/0
c ” 2 rial0/0/0
T c 72.30.3.0 is directly cornected, Fastithernet(0/0
Ki(config)ino router rip 192,160.4.0/30 is subcetted, 1 acbowts

Ei{config)iip route 172.30.0.0 255.255.252.0 serial 0/0/1

neected, Serial0/0/1
is directly connected, Seriall/0/1

c 192.1€8.4.0 is directly cox
s+  0.0.0.0/0
Rifshow ip route

Gateway of last resort is not set

.0.0/22 ia subretted, 1 subnets

1]
-

192.1€8.4.8 is directly connected, Serial0/0/1
192.1608.5.0/24 is directly connected, FastEthernet0/0

non
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Default Route and RIPv1

= Propagating the Default Route in RIPv1

= Default-information originate command

-This command is used to specify that the router is to originate
default information, by propagating the static default route in
RIP update.

172.168.3.0/24
Propagating a Default with default-information originate

RIP

so/on
DCE

192.168.4.8/30
Static
Route
Default
Route S0/0/1

4 1
d Internet
172.168.1.0/24 / 192.168.5.0/24

RZ (config) frouter rip
R2 (cenfig-router) jdefaul t-information originate
R2 (config-router) end
RZ#debug ip rip
RIP protocol debugging is on
RIP: sending vl update to 255.255.255.255 wia Serial0/0/0 (172.30.2.2)
RIP: build vpdate entries Rlfshow ip route
subnet 0.0.0.0 metric 1

Codes: C - connected, § - static, I - IGRP, R - RIP, M - mobile, B- BGP
subnet 172.30.3.0 metric 2 D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
RZfundebug all N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
All possible debugging has been turned off El - OSPF external type 1, E2 - OSPF external type 2, E - EGP

i - Is-I5, 11 - IS level-1, 12 - IS-IS level-2, ia - IS-IS inter area
candidate default, U - per-user static route, o - QDR
P - pericdic downlcaded static route

R2 is now sending a “quad-zero” route to R1.

Gateway of last resort is 172.30.2.2 to network 0.0.0.0

172.30.0.0/24 is subnetted, 3 subnets
C 172.30.2.0 i Serial0/0/0
R 172.30.3.0 [120/1) via 172.30.2.2 00:00:16, Serial0/0/0
C 172.30.1.0 is directly connected, Fast Ethernet0/0
R* 0.0.0.0/0 [120/1] wvia 172.30.2.2, 00:00:16, SerialD/0/0

__R1 has a “gateway of last resort”, a candidate default route.
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Summary

= RIP characteristics include:
Classful, distance vector routing protocol
Metric is Hop Count
Does not support VLSM or discontiguous subnets
Updates every 30 seconds

= Rip messages are encapsulated in a UDP segment
with source and destination ports of 520
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Summary: Commands used by RIP

Command

Command’s purpose

Rtr(config)#router rip

Enables RIP routing process

Rtr(config-router)#network

Associates a network with a RIP routing process

Rtr#debug ip rip

used to view real time RIP routing updates

Rtr(config-router)#passive-interface fa0/0

Prevent RIP updates from going out an interface

Rtr(config-router)#default-information originate

Used by RIP to propagate default routes

Rtr#show ip protocols

Used to display timers used by RIP
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