CCNA 3 SWITCHING BASICS AND INTERMEDIATE ROUTING

MODULE 1 – INTRODUCTION TO CLASSLESS ROUTING

MODULE OVERVIEW
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Module 1: Introduction to Classless Routing 

Upon completion of this module, the student will be able to perform tasks related to the following:.

1.1 VLSM

1.2 RIP Version 2
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CCNA 640=801 EXAM

This module will cover the following objects for the CCNA 640-801 exam:

Planning and designing

Design an IP addressing scheme to meet design requirements.

Select an appropriate routing protocol based on user requirements

Implementation and Operation

Configure routing protocols given user requirements

Configure IP addresses, subnet masks, and gateway addresses on routers and hosts

Perform an initial configuration on a router

Troubleshooting

Troubleshoot routing protocols

Technology

Evaluate the characteristics of routing protocols
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ICND 640-811 Exam

This module will cover the following objectives for the ICND 640-811 exam:

Planning and Designing

 Design an IP addressing scheme to support classful, classless, and private addressing to meet design requirements

Select an appropriate routing protocol based on user requirements

Implementation and Operation

Configure routing protocols given user requirements

Configure IP addresses, subnet masks, and gateway addresses on routers and host

Troubleshooting

Troubleshoot routing protocols

Technology

 Evaluate the characteristics of routing protocols

[1.1.1]    What is VLSM and why is it used?
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VLSM

VLSM was developed for the following reasons:

The addressing crisis

Internet Engineering Task Force identified two problems in 1992

Shortage of unassigned class B network addresses

Massive increase in the size of internet routing tables
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VLSM

Here are some short-term solutions to the IPv4 address shortage:

Subnetting in 1985

 Variable length subnetting in 1987

 Classless interdomain routing in 1993

 Private IP addresses

 Network Address Translation (NAT)
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VSLM

VLSM is used for the following reasons:

The ultimate solution is IPV6 with 128 bit address space

It allows for 340,283,366,920,938,463,374,607,431,768,211,456 addresses
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VLSM

VLSM is supported by the following types of protocols:

OSPF

Integrated IS-IS

EIGRP

RIP v2

Static routing
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What Is a Variable-Length Subnet Mask? 

A router connected to three routers going to the internet (confusing diagram). It shows the way VLSM are written. For example 172.16.14.0/24

Subnet 172.16.14.0/24 is divided into smaller subnets:


• Subnets with one mask are identified with /27.


• One unused /27 subnet is subdivided into three /30 subnets.
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VLSMs

Subnetted address is 172.16.32.0/20

Binary form is 10101100.00010000.00100000.00000000

VLSM address is 172.16.32.0/26

Binary form is 10101100.00010000.0010|0000.00|000000


Network
Subnet
VLSM Subnet



1st subnet
172.16 
.0010
0000.00
000000=
172.15.32.0/26

2nd subnet
172.16
.0010
0000.01
000000=
172.15.32.64/26

3rd subnet
172.16
.0010
0000.10
000000=
172.15.32.128/26

4th subnet
172.16
.0010
0000.11
000000=
172.15.32.192/26

5th subnet
172.16
.0010
0001.00
000000=
172.15.33.0/26
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Subnet Masks

255.255.255.252 in binary is 11111111.11111111.11111111.11111100 32bit subnet 255.255.255.0 in binary is 11111111.11111111.11111111.00000000 24bit subnet255.255.252.0 in binary is 11111111.11111111.1111100.00000000 22bit subnet

[1.1.2]    A waste of space
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A Wast of Space

Subnet Number
Subnet Address


Subnet0
192.159.197.0
/27

Subnet1
192.159.197.32
/27

Subnet2
192.159.197.64
/27

Subnet3
192.159.197.96
/27

Subnet4
192.159.197.129
/27

Subnet5
192.159.197.160
/27

Subnet6
192.159.197.0192
/27

Subnet7
192.159.197.224
/27
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A Waste of Space

Four routers joined in a line via serial connections.  Each router has its own private network.

Sydney  with the address 102.169.187.0/27 has 30hosts is connected to Brisbane with the address  102.169.187.32/27 has 30hosts is connected to Perth  with the address 102.169.187.64/27 has 30hosts is connected to Melbourne with the address 102.169.187.96/27 has 30hosts.

Daigram 3 Image

A Waste of Space

This image is the same as diagram 2 with the addition of the point to point addressing wich only uses 2 out of a possible 30 host addresses for each link.

[1.1.3]    When to use VLSM
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Using VLSM on the point-to-point links

Four routers joined in a line via serial connections.  Each router has its own private network. Sydney  with the address 102.169.187.0/27 has 30hosts is connected to Brisbane with the address  102.169.187.32/27 has 30hosts is connected to Perth  with the address 102.169.187.64/27 has 30hosts is connected to Melbourne with the address 102.169.187.96/27 has 30hosts. Point to point addressing wich only uses 2 out of a possible 30 host addresses for each link.
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Sub Subnets

 Subnet Number 
Subnet Address 


Subnet  0
192.169.187.0
/27

Subnet 1
192.169.187.32
/27

Subnet 2
192.169.187.64
/27

Subnet 3
192.169.187.96
/27

Subnet 4
192.169.187.128
/27

Subnet 5
192.169.187.160
/27

Subnet 6
192.169.187.192
/27

Subnet 7
192.169.187.224
/27

Subnet Number
Sub Subnet Address 
/30

Subnet 0
192.168.187.192
/30

Subnet 1
192.168.187.196
/30

Subnet 2
192.168.187.200
/30

Subnet 3
192.168.187.204
/30

Subnet 4
192.168.187.208
/30

Subnet 5
192.168.187.212
/30

Subnet 6
192.168.187.216
/30

Subnet 7
192.168.187.220
/30
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Sub-Subnets

Four routers connected via serial connections in a line. Each router is connected to its own subnetwork. Sydney has an address of 192.186.187.0/27 with 30 hosts and is connected to Brisbane with an address of 192.168.187.32/27 with 30 host and is connected to Perth with an address of 192.168.187.64/27 with thirty hosts and is connected to Melbourne with an address of 192.168.187.92/27 with 30 hosts. All the link points connecting the routers are addressed using the 192.168.87.192/30 Sub Subnet.

