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Objectives

= Describe the various route types found in the routing
table structure

= Describe the routing table lookup process.

= Describe routing behavior in routed networks.
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Introduction

= Chapter Focus
-Structure of the routing table
-Lookup process of the routing table

-Classless and classful routing behaviors
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Routing Table Structure

= Lab Topology

= 3 router setup

-R1 and R2 share a common 172.16.0.0/16 network with
172.16.0.0/24 subnets.

-R2 and R3 are connected by the 192.168.1.0/24 network.

-R3 also has a 172.16.4.0/24 subnet, which is disconnected, or
discontiguous, from the 172.16.0.0 network that R1 and R2
S h are. Starting Configuration

172.16.1.0/24

172.16.1.0/24 172.16.4.0/24

Rl {config) finterface FastEth.ernetO;’O R3 {config) $interface FastEthernetDlO

Rllir:c.n.th if} #ip address 172.16.1.1 255.255.255.0 ‘ig-if} #ip address 172.16.4.1 255.255.255.0
El{config-if) #no shutdown if} #no shutdown

El{config-if) #interface Serial0/0/0 if} #interface Serial0l/0/1

Rl {config-if) #ip address 172.16.2.1 255.255.255.0 if} #ip address 192.168.1.2 255.255.255.0
El{config-if)} #clock rate 64000 nfig-if) fclock rate 64000

Rl{config-if) fno shutdown onfig-if} #no hut.dnwn

Rl {config-if)} $end onfig-if} femn

REl#copy run start Rif{copy run start
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Routing Table Structure

= Routing table entries come from the following sources
-Directly connected networks
-Static routes
-Dynamic routing protocols

Sample Routing Table

FouLerfshow ip route
Codes: © - conneckted, £
<gutput omitted:

- statig, I - IGRF, R - RIF, M - mobkile,

zateway of last resort is nobt set

172.16.0.0/24 is subnetted, 4 subnets

8 172.16.4.0 is directly connected, Seriallsa/]

R 172.16.1.0 [120/1] via 172.16.2.1, OC:00:08, Seriald/0/0
[ 172.15.2.0 ig directly connected, Seriall ;070

i 172.16.2.0 is directly connected, FastEthernetD/D

10.0.9.0/1% is subnetted, 1 subnets
5 190.1.0.0 is directly connected, Seriall;0s1
C 1%2.168.1.0/24 15 directly connected, Serial(/0/71
5 192 .168.100.0/24 is directly connected, Seriald /0,1
Routerd
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Routing Table Structure

= Level 1 Routes

= As soon as the no shutdown command is issued the
route is added to routing table

172.16.3.0/24

172.16.1.0/24 172.16.4.0/24

Rifdebug ip routing

IF ."DI_JLiI'.\j C';-".-b'.l-:l-:lil'-ﬂ is on

Fifleonf t

E2{config) finterface serial 0/0/1

E2{config-if)#ip address 192.168.1.1 255.255,255.0
R2lconfig-1I) lelock rate 64000

EZ{config-if) #ne shutdown

E2{config-if)#

00:11:06: SLINE-3-UPDOWH: Interface Seriall,0/1, changed stakte to up
B2 {config-if)#

RT: add 19%2.1#8.1.0/24 wia 0.0.0.0, connected metric [0/0]
RT: interface Serial 0/0/1 added to routing table
E2{config-il) #end

E2fundebug all

A1l possible debugging has bheen turned off
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Routing Table Structure

172.16.3.0/24

= Cisco IP routing table
IS a hierarchical
structure

172.16.1.0/24 172.16.4.0/2

-The reason for this is
to Speed up IOOkup Verify Route is in Routing Table
Process

Routing Table

Rifshow ip route
Codes: C - connected, S5 - static, I - IGRE, R - RIF, M - mobile, B - BGE
0 - EIGEF, EX - EIGRF external, O - O2PF, IA - OSPFF inter area
Wl - QSPF N354 external type 1, MZ - DSPF NSSA externzl type 2
El - QSFF external type 1, E2 - OSFF external type 2, E - EGP
i - I5-I5, L1 - IZ-IS lewel-1, LZ - IZ-I5 lewel-2, ia - I5Z-I3 inter area
* - pandidate default, U - per-uszer static route, o - OOR
F - pericdic downloaded static zoute

Gateway of last resort iz not set

B 192.168.1.0/24 is directly connected, Serial(/0/1
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Routing Table Structure

= Level 1 Routes

-Have a subnet mask equal to or less than the
classful mask of the network address.

= Level 1 route can function as

-Default route

-Supernet route Routing Table: Level 1 Routes

C 192.168.1.0/24 is directly connected, Serial(/0/1

Level 1 Route Examples

«  Default Route: 0.0.0.000
v Supernet Route: 192.168.0.0122
v [Metwork Roote: 192 1681 0524

-Network route
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Routing Table Structure

= Level 1 Routes
-Ultimate Route
*Includes either:
-A next-hop address

OR
-An exit interface

Routing Table: Level 1 Routes

C 192.168.1.0/24 is directly connected, Seriall/0/1

Hext-hop IP address

Level 1 Routes Level 2 Routes and/or Exit Interface
Litimate Fowte
Default > Path/ Imterface
Lt ate Route
Supernet s - > Path/ Interface

! timate foule o Path/Interface

Network !
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= Parent and Child
Routes

-A parent route is a
level 1 route

-A parent route does
not contain any next-
hop IP address or exit
Interface information

cisco. ) -8

ructure

172.16.1.0/24

e

7 Lnscn Net

Parent and Child Routes

172.16.3.0/24

192.168.1.0/24

Parent and Child Routes

C
C
RZ#

RZ {config) #interface fastethernet 0/0

RZ{config-if) $ip address 172.16.3.1 255.255.255.0

RZ {config-if) fno shutdown

RZ {config-i£) fend

Eit{show ip route

Codes: © - connected, 5 - static, I - IGRF, R - RIF, M - mobile,
<text omitted:

Gateway of last resort is not set

172.16.0.0/24 iz subnetted, 1 subnets Lewvel 1 Parent Rowute
172,16.3.0 ia directly connected, FastEthernset(07/0
192.168.1.0/24 is directly connected, Serial(/0/1

e

wo'rLkirigﬁademy‘

172.16.4.0/24
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Routing Table Structure
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= Automatic creation of parent

routes |
Routing Table: Parent/Child Relationship
-Occurs any time a 172.16.0.0/2¢ is subnetted, 1 subnets
subnet is added to the C 172.16.2.0 is directly connected, FastEthernst(/0
routing table Lol Rt aor Bt o
= Child routes L — A
Swermet | A B > pativinterface
-Child routes are level = tetwok | 2> palnertace
2 routes
Parent Route Child Route
-Child routes are a ek e R |
SuUu b net Of a Cl aSSfU| 172.16.0.0 172.46.3.0 FastEthernet0
network address
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Routing Table Str

= Level 2 child routes contain route source & the network
address of the route

ucture

= Level 2 child routes are also considered ultimate
routes

Reason: they contain the next hop address
&/or exit interface

subnet mask for chilid routes

Classiul network ‘ Parent route with one child

| |
192 16.0.0/24 is subnetted, 1 subnets

c 172.16.3.0 is directly connected, FastEthernetd/0
+ +
Specific child route Exit imterface
3 Source is connected route
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Routing Table Structure

= Both child routes have the same subnet mask

-This means the parent route maintains the /24 mask

Routing Table: Parent/Child Relationship

172.18.0.0/24 is subnetted, 1 subnets

C 172.16.2.0 is directly connected, Seriall/0/0
C 172.16.3.0 is directly connected, FastEthernet0/0
Hext-hop IP address
Lewel 1 Routes Level 2 Routes and/ior Exit Interface
Uiti mate Route
Default } = path/ Interface J
i Uiti mate Route
Supernet ) = Path/imterface J
I Uiti mate Route
Network | > path/Interface |
Parent Route Child Route
Hetwork J 2= Subnet Il L mte Route = Path/ nterface J
172.16.0.0 172.16.2.0 Seriald/S0/0
— Subnet Il > Path/ Interface J
172.16.3.0 FastEthernet(/0
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Routing Table Structure

= Diagram illustrates 2 child networks belonging to the
parent route 172.16.0.0/ 24

Add Another Child Route

172.16.3.0/24

172.16.2.0/24 - - 192.168.1.0/24

S0/0/0 DCE S0/01
Fal/0

172.16.1.0/24 172.16.4.0/24

RZ {config) $interface serial 0/0/0

RZ (config-if) #ip address 172 .16.2.2 255.255.255.0

EZ2 {zonfig-if} #no shutdown

EZ{config-if) #end

Rifshow ip route

Codes: C - gonnected, 5 - static, I - IGRF, E — RIF, M — mckile,
=text omitteds

Gateway of last resort iz not sa=t

172.16.0.0/24 is subnetted, 1 subnsts Lewvel 1 Parent Route
[ 172.16.2.0 iz directly connected, Seriallds 070
c 172.16.3.0 is directly connected, FzstEthernst0/0
C 182.168.1.0/24 is directly connected, Seriall/0/1

Ri§
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Routing Table Structure

= |n classless networks, child routes do not have to share
the same subnet mask

Parent and Child Routes with VLSM

172.16.3.0/24

172.16.1.4/30 172.16.1.8/30

S0/0/M

S0/0/0

Parent and Child Routes with VLSM

Routerk#show ip route
Codes: C - connected, 5 - static, I - IGRF, E - RIF, M — mobkile, B - BGF
<output omitted>

Gateway of last resort iz not set

172.16.0.0/16 iz wariably subnetted, 3 subnets, 2 masks Lewvel 1Parent Route

C 172,16.1.4/30 iz directly connected, Serizall/0 0 .
c 172.16.1.8/30 is directly connected, Serizl0/D/1 } Level 2 Child Route
C 172.16.3.0/%4 is directly connected, FastEthernet(/0

FouterXs
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Routing Table Structure
= Parent & Child Routes: Classless Networks

) .C|5ca Networklngﬂademy'

Network | Parentroute’s Term Includes the | Subnet mask
Type Classful mask is variably # of different included
Displayed subnetted masks of with each
Is seen in parent | child routes | child route
route in routing entry
table
Class- No No No No
fUI )Y N\ 4 )Y N\ 4 >
Class- Yes Yes Yes Yes
less | ! |
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Routing Table Structure

= Parent & Child Routes: Classless Networks

Parem and Child Rowute Details in a Classless Elvironment

Classful mask

Child routes have

Classful different masks
[rarent route T

Number of subnets anil
masks for this parem

’—) route

172.16.0.0/716 is variabhly subnetted, 3 subnets, 2? masks
C 172.16.1.4/730 iz directly connected, Serial0/f070
C 172.16.1. 8730 is directly connected, Seriald/f0f1
C 11'2.16.3.!]!2[1 iz directly connected, FastEthernet0/0

Child routes l Exit interfaces

Masks for the child routes

2 Source is connected rowute
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Routing Table Lookup Process
= The Route Lookup Process

= Examine level 1 routes

-If best match a level 1 ultimate route and is not a parent
route this route is used to forward packet

= Router examines level 2 (child) routes
-If there is a match with level 2 child route then
that subnet is used to forward packet
-If no match then
determine routing behavior type
= Router determines classful or classless routing behavior
-If classful then

packet is dropped

-If classless then router searches level one supernet and
default routes

-If there exists a level 1 supernet or default route match
then Packet is forwarded. If not packet is dropped
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Routing Table Lookup Process

= Longest Match: Level 1 Network Routes
—Best match is also known as the longest match

—The best match is the one that has the most number of left
most bits matching between the destination IP address and the
route in the routing table.

Longest Match is the Preferred Route

IP Packet 172.16.0.10 10101100.00010000.00000000.00001010 |
Destination

Route 1 172.16.0.,0/12 | 10101100.00010000.00000000.00000000

Route 2 172.16.0.0/18 | 10101100.00010000.00000000.00000000

Route 3 172,16.0.0/26 | 10101100.00010000.00000000,00000000

!

Longest Match to IP Packet Destination
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Routing Table Lookup Process

o

= Finding the subnet mask

used to determlne the Example: Level 1 Ultimate Route
longest match 72463024
Scenario: o
—PC1 pings 192.168.1.2 62004 :
~Router examines level 1 o 2
route for best match 172.16.1.0124 i o 172.16.4.0/24
a
—There exist a match 192.468.1.2
betweenl192.168.1.2 & Step 1a: If best match is a level 1 ultimate route, use it to forward the packet.
192.168.1.0 / 24 o
—Router forwards packets out e < t t ’ » :: ’ o
s0/0/0 o -

Gateway of last resort is not set

172.16.0.0/24 is subnetted, 3 subnets
172.16.1.0 iz directly connected, FastEthernet(/0
172.16.2.0 iz directly connected, Seriall/0/0
172.16.3.0 [120/1] wia 172.16.2.2, 00:00:25, Seriall/0/0
192, 1e68.1.0/24 [120/1] wia 172.16.2.%, 00:00:25, SerialQ/0/0

Wm0
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Routing Table Lookup Process
= The process of matching

-1st there must be a match made between the
parent route & destination IP

-If a match is made then an attempt at finding a
match between the destination IP and the child route

IS made.
172.16.0.0/16 Level 1 Parent Route

We see dotted- The router sees bits and checks the bits for a

decimal addresses. match starting from the left.
A A
r hlg i}
Destination of 192.168.1.2 11000000.10101000.00000001.00000010

IP Packet
|

Level 1 172.16.0.0/16 | 10101100.00010000.00000000.00000000

Parent Route TT
Second bit does not match. Mask is "16.

COnly one bit matches.
First 16 bits must match. Router skips this
route and moves to the next route entry.
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Routing Table Lookup Process

= Finding a match between packet’s destination IP address
and the next route in the routing table

-The figure shows a match between the destination IP of
192.168.1.0 and the level one IP of 192.168.1.0 / 24
then packet forwarded out s0O/0/0

192.168.1.0/24 Lewvel 1 Ultimate Route

= 192 .168.1.024 [12041] wia 172.16.2.2, 00:00:25, Seriald/ 0/ 0
We see dotted- The router sees bits and checks the bits for a
decima I addresses. match starting from the left.

A e

L e |

Destination of
IP Packet

19z2.1e8.1.2 11000000 .10101000.00000001 00000010

Lewvel 1
Parent Route

192.168.1.0/24 11000000.10101000.00000001 . 00000000

The first 24 bits MATCH. J T

These 6 bits match. too.

Router forwards packet out Serial 0/0/0.
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Routing Table Lookup Process

= Level 1 Parent & Level 2 Child Routes
= Before level 2 child routes are examined

-There must be a match between classful level one
parent route and destination IP address.

Example: Level 1 Parent Route and Level 2 Child Routes

172.16.3.024

192.168.1.0/24

172.16.1.0/24 172.16.4.0.24

Rl{show ip route
Codes: C - ponnected, 5 - static, I - IGRF, R - RIF, M - mobils, B -
BGP

<output ocmitted:=

Gateway of last resort is not set
~ Lewel 1 Parent Route
172.16.0.0/24 is subnetted, 3 szubnets “Header™for Child R,nutesl
172.16.1.0 is directly connscted, FastEthernetl/0D
172.16.2.0 is directly connected, Serialld/0/0
172.16.3.0 [120/1] wia 172.16.2.2, 00:00:25, Seriall/0/D0
182.168.1.0/24 [120/1] wiz 172.16.2.2, 00:00:25, Serial0 070

om0
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= After the match with parent route has been made Level 2 child

routes will be examined for a match

-Route lookup process searches for child
routes with a match with destination IP

Example: Level 1 Parent Route and Lewvel 2 Child Routes

17216 . 2.0024

172 161 0/24 OCE 4
Fa17a 16.3.20]

A A

182 168 1 .0/24

Step 1b: K the best math is = level 1 parent route, procesd to Step 2.

Leval 1 Routas Lavel 2 Routes

UMmat Fout

Hezt-hop IPaddress
andior Exlt mterface

= patii ntertace l

Pathi ntertacs l

Cwtault
UHmate Fout
Supemst I
Umate Route
Hatwork .I
Parsnt Routs Chilld Routs

Umate Foud

Pathi mtertacs l

Pathi nterface I

Hetwork '—- subnet I
Umate P

Subnst I

Pathi mtertacs I

——l)

Flifshow ip zouts
Codes: @ - connected, & - stakic, I - IGRP, AR - RIP, M — mobils, |
<output onibtbeds

Gebeway of last cesort is oot set

172.16.0.0/24 is subnetted, 3 suboets
o 172.14.1.0 is dirsctly coonected, FostEtheomstd o
= 172.14.2.0 im dirsctly coonected, Sscialds/as0
= A72.14.3.0 [12071] win 192.14.2.2, A0:00:25, Seciald 070
= 102 16 10724 [120/1] wis 172_146.2.2, A0:00:25, Secizl0s0/0

Step 2: Child routes are examined for a best ratch.

Hazt4wop IFaddress

Level 1 Routes Lewsl 2 Routss andior Eslt ntarfase

L Ulfimate Fouie
Cafault = Pathi ntertace I

Uimate Foue

Supamat J Path nterfacs I
Hetwork i e Poue Pathi nterface I
Farent Routs <hild Route

Hatwark |——E,- subnst I- Mﬁ- Path! Interface I
== subnst I- m’- Pathi nterface I

—

—
Step 2a: Match! Use this subnet to forward the packet .

Hezthop IPaddress
and/or Exlt nterface

N —

Lewal 1 Routas Lewel 2 Routes

A UHmate Fout
CaTault * Path nterface l

UMmate Fout

Supameat I Patiy mterface l
Hetwork 'I Hamae Fove Pathi nterface l
Farent Route hild Routs

Hatwork '— = Subnist I—Mb Fath/ nterfacs J
_E» Subnet I-mh- Pathi nterface I
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Routing able Lookup Process

= How a router finds a match with one of the level 2 child

routes

-First router examines parent routes for a match

-If a match exists then:
=Child routes are examined
=Child route chosen is the one with the

longest match

Example: Level 1 Parent Route and Level 2 Child Routes

Destination of
IP Packet

172.16.3.10 10101100 00010000 00OOOD11 0OOD1010

Level 2 Child
Route

172.16.3.0/24 10101100 00010000 00000011 0OQODOODOO

First 24 bits match. J
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Routing Table Lookup Process

m Examp|e: ROUte LOOkUp Route Lookup Process with VLSM

Process with VLSM 172.16.3.0/4

-The use of VLSM does not
change the lookup process

9 172.16.1.8/30

172.16.1.4/30

-If there I1s a match between
destination IP address and the
level 1 parent route then

S0/0/0

RouterX#show ip route
Codes: C - connected, § - static, I - IGRF, B - RIF, M - mobile, B - BGP

-Level 2 child routes will be <outynt. oitted
SearChed Gateway of last resort is not set

172.16.0.0/16 1ia variably subnetted, 3 subneta, 7 masks Level 1Parent Route
C 178,16,1.4/30 15 directly connected, Zerizl(/0/0
C 172,16,1.8/30 15 directly connected, Serizl(/0/1
¢ 172,16,3.0/24 15 directly connected, FastEthernet/(
RouterXd
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= Classful & classless routing protocols
Influence how routing table is populated

= Classful & classless routing behaviors

Determines how routing table is searched after it is
filled

Routing Protocols wvs Routing Behaviors

Routing Sources Routing Behaviors

Directly Connected Networks Classful

i i 1 1
Static Routes no ip classless

Classful Routing Protocols IP Classless

= ip classless

IGRP

+  Rowuting behaviors are used to locate

Classless Routing Protocols information in the routing table.

B2 +  Only a single rowting behavior can be used.

EIGRF

O5FF

15-15

+  Rowting sources (including protocols) are
used to build the rowuting table.

+  Muliple sources and routing protocols
can be used.
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Routing ehavi

= Classful Routing
Behavior: no ip
classless

= What happens if there is
not a match with any
level 2 child routes of the
parent?

-Router must determine if
the routing behavior is
classless or classful

-If router is utilizing classful
routing behavior then

-Lookup process is
terminated and
packet is dropped

cisco. 0 i

Lewvel 1 Routes

Level 2 Rowtes

Route Table Lookup Process

Classful Routing Behavior: Drop the Packet

Hext-hop IP address
andior Exit Interface

Ulti mate Route

* path/ Interface

J

Ulti mate Route
= Path/ Interface

J

Ulti m=ate Route

Child Rowute

Default JI
Supernet )
MNetwork .!
Parent Route
Hetwork J

= Subnet |—

— Subnet |—

> Path/ Interface

)

Ulti nate Route
= ———————23 Path/ Interface

Ulti mate Route
——> Path/ nterface
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Routing Behavior

= Classful Routing Behavior — Search Process

= An example of when classful routing behavior is in effect and
why the router drops the Packet

-The destination’s subnet mask is a /24 and none of the child
routes left most bits match the first 24 bits. This means packet
IS dropped

Example: R2 Operating with Classful Routing Behavior RZfshow ip route
Codsa: C - connected, S - statie, I - IGRF, R — RIF, M - mobile, B — EGF

172.16.3.0/24 J r “gutput omibheds

Gateway of last resort dis 0.0.0.0 to astwork 0.0.0.0

172.16.410 172.16.0.0/24 is subnetted, 3 subnets Match
R 172.16.1.0 [120/1] wis 172.16.2.1, 00:00:12, Serial/0/0
< 172.16.2.0 ia directly connected, Serialld/0/0
RIPv1 S0/0/0 S0/0M1 c 172.16.3.0 iz directly connected, FastEthernetD/0D
Lo 182 .168.1.0/24 is directly connected, Ss=riall/0/1
172.16.2.0.24 S* 0.0.0.0/0 is directly connected, Serial0/0/1
92.168.1.0/24

S0/00

172.16.1.0/24 172.16.4.024

Example: Level 1 Parent Route and Level 2 Child Routes
Destination matches the parent route. R2 will now check the child routes.

22nd bit does not match. First 24 bits must
match. Router skips this route and mowves to the
r next route entry.
pestination of 1P 172.16.4.10 ‘ 10101100.00010000.00000100.00001010

Lem'f“:('" 172.16.1.0/24 10101100.00010000.00000001.00000000
oule
A

_ I
Le"e'zn‘;":"" 172.16.2.0/24 10101100.00010000.00000010.00000000
e

Level 2 Child 172.16.3.0/24 10101100.00010000.00000011.00000000

Route

First 21 bits match.
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Routing Behavior

= Classful Routing Behavior — Search Process

= The reason why the router will not search beyond the
child routes

=Qriginally networks were all classful

*This meant an organization could subnet a
major network address and “enlighten” all the
organization’s routers about the subnetting

*Therefore, if the subnet was not in the
routing table, the subnet did not exist and
packet was dropped
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Routing Behavior
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= |p Classless

= Beginning with 10S 11.3, ip classless was configured
by default

= Classless routing behavior works for

-Discontiguous networks
And
-CIDR supernets
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Routing Behavior
= Classless Routing Behavior: ip classless

= Route lookup process when ip classless is in use

-If classless routing behavior in effect then
=Search level 1 routes
=Supernet routes Checked first

-If a match exists then forward packet
=Default routes Checked second

If there i1s no match or no default
route then the

*Packet is dropped
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= Classless Routing Behavior — Search Process

= Router begins search process by finding a match between
destination IP and parent route

After finding the above mentioned match, then
there I1s a search of the child route

FZ{show ip route
Codes:

Example: R2 Operating with Classless Routing Behavior .
C - connected, S — satatic,

<output omitbeds

I - IGRF, R — RIF, M — mobile, B — BGE
AT2A6.3.0024

Gateway of last resort is 0.0.0.0 to network 0.0.0.0

172.16.0.0/24 ia subnetted, 3 subnets

17216.410 | R 172.16.1.0 [120/1] wiz 172.16.2.1, 00:00:12, Seriald /070
c 172.16.2.0 ia directly connected, Serial(/0/0
RIPvA1 - c 172.16.3.0 is directly connected, FastEthernsc0/0
S0/0/0 S0/ c 182.166.1.0/24 is dirsctly connected, Seriall /071
s* 0.0.0.0/0 is directly connected, Seriall/0/1

1721610023

Destination of IP
Packet

172.16.2.0/24 :
Default
Route
S0/0/0

Destination matches the parent route. R2 will now check the child routes.

Match

192.168.1.0/24
Static
Route

SO0

AT2.16.4.0/24

Example: Level 1 Parent Route and Level 2 Child Routes

172.16.4.10

22nd bit does mot match. First 24 bits
match. Router skips this route and mo
next route entry.

ust
res to the

10101100.00010000.00000100.00001010

Level 2 Child
Route

172.16.1.0/24

10101100.00010000.00000001 .00000000
A

Level 2 Child
Route

172.16.2.0/24

Level 2 Child
Route

172.16.3.0/24

h
10101100.00010000.00000010.00000000

10101100.00010000.00000011 00000000

—

First 21 bits match.
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= Classless Routing Behavior — Search Process
= If no match is found in child routes of previous slide then

Router continues to search the routing table for a
match that may have fewer bits in the match

A /0 mask means that no bits have to match to use the default route. R2 uses the

Example: R2 Operating with Classless Routing Behavior default route and forwards the packet.
1T2.46.3.0024 A -
Desl:\at:);oflp ‘ 172.16.4.10 | 10101100.00010000.00000100.00001010
ac

1726410 Levell ‘ 192.168.1.0/24 | 11000000.10101000.00000001.00000000
Hetwork Route

RIPv1 S0

172.16.2.0/24

Level 1 ‘ 0.0.0.0/0 | 00000000, 00000000,00000000.,00000000
Default Route

192.168.1.0/24

Static
S0/0/0 Rolte
AT2.16.1.0/24 DCE 00 A72.46.4.0/24 RZ #show ip route

Codes: © - connected, S5 - statie, I — IGRF, R - RIF, M - mobile,
<putput omitbeds

Gateway of last resort iz 0.0.0.0 to network D.0.0.0

Destination of IP ‘ 172.16.4.10 ‘ 10101100.00010000.,00000100.00001010
EEEREL 172.16.0.0/24 ia subnetted, 3 svbnets
Ho Match R B o S B s S o S e N s P
Level 1 ‘ 192.168.1.0/24 ‘ 11000000.10101000.00000001. 00000000 lo Mateh |- 17216720 ts diTecty conmected;Sertaldr D
Hetwork Route Ho Mateh 2 TFE e 3 d -t direct iy oonmmected;FastEthermet U7 D
Level 1 ‘ 0.0.0.0/0 ‘ AR, FIPEIHED  AILENN. AT Ho Match = FORcIEE T Rt rect Ly o ted - Seria 0 0L
Default Route e . ' : g% 0.0.0.0/0 iz directly connected, Serizl0/0/F1

Second bit does NOT match. Router skips
this route and moves to the next route
Only the first bit matches, ———— The default route IS used. R2 forwards packet to R3.

entry.
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= Classful vs. Classless Routing Behavior

-It Is recommended to use classless routing
behavior

*Reason: so supernet and default routes can
be used whenever needed



atfran ]

CISCO.

Summary

Content/structure of a routing table
= Routing table entries
-Directly connected networks
-Static route
-Dynamic routing protocols
= Routing tables are hierarchical
-Level 1 route

Have a subnet mask that is less than or equal to
classful subnet mask for the network address

-Level 2 route
These are subnets of a network address
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Summary
Routing table lookup process
= Begins with examining level 1 routes for best match with packet’s destination IP

If the best match = an ultimate route then
-Packet is forwarded -Else-
-Parent route is examined

If parent route & destination IP match then Level 2 (child)
routes are examined

Level 2 route examination

If a match between destination IP and child route found then
Packet forwarded -Else

If Router is using classful routing behavior then
Packet is dropped -Else

If router is using classless routing behavior then

Router searches Level 1 supernet & default routes for a
match

If a match is found then Packet if forwarded -Else
Packet is dropped
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Summary

= Routing behaviors
-This refers to how a routing table is searched
= Classful routing behavior
-Indicated by the use of the no ip classless command

-Router will not look beyond child routes for a lesser
match

= Classless routing behavior
-Indicated by the use of the ip classless command

-Router will look beyond child routes for a lesser match
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