
Network Technologies

Unit 5, Chapter 8

Switching and Routing

Cisco Learning Institute

Network+ Fundamentals and 

Certification

Copyright ©2005 by Pearson Education, Inc.

Upper Saddle River, New Jersey 07458

All rights reserved.



Binary System

This format is called "dotted-decimal notation". 



Class
Leading 

Bit String

Size of 

Network

Number

Bit field*

Size of 

Rest

Bit 

field

Class A 0 8 24

Class B 10 16 16

Class C 110 24 8

Class D 

(multicast)
1110 not defined

not 

defined

Class E 

(reserved)
1111 not defined

not 

defined

http://en.wikipedia.org/wiki/Multicast


Cla

ss

Leading 

Bit String

Number of 

Networks

Addresses 

Per Network

Clas

s A
0 127 16,777,214

Clas

s B
10 16,384 65,534

Clas

s C
110 2,097,152 254



Class
Leading 

bits
Start End

CIDR

equiva

lent

Default 

subnet mask

Class A 0 0.0.0.0
127.255.255.2

55
/8 255.0.0.0

Class B 10 128.0.0.0
191.255.255.2

55
/16 255.255.0.0

Class C 110 192.0.0.0
223.255.255.2

55
/24 255.255.255.0

Class D

(multicast)
1110 224.0.0.0

239.255.255.2

55
/4 not defined

Class E

(reserved)
1111 240.0.0.0

255.255.255.2

55
/4 not defined

http://en.wikipedia.org/wiki/Classless_Inter-Domain_Routing
http://en.wikipedia.org/wiki/Subnet_mask
http://en.wikipedia.org/wiki/Multicast


Hubs broadcast frames received on one port to all 

other port

Switches forward a received frame to a specific 

port

Hubs Versus Switches:

Hubs Broadcast on all Points



Hubs Versus Switches:
Hubs Broadcast on all Points

Broadcasts copies of the frame from 

station A to the other five stations



Hubs Versus Switches:
Switches Forward Frames to Specific Points
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Sent from A directly to station F 

on port 4



Switches use the MAC address for each port to 

send to the correct port

Save port addresses in a lookup table

If the MAC address is found in the table, the 

frame is forwarded to the associated port.

If the address is not found, the frame is broadcast 

to all ports. Once it is accepted further broadcast 

for that station will not be required.



Inside a Switch:
Block Diagram of a Switch

Input port logic

Output port logic

Switching fabric

Control Bridge



Input Port Logic

Contains the Ethernet receiving logic and buffer 

for received frames.

Buffering received frams lowers the rate of 

collisions and allows the switching facric to be 

busy for short periods of thime without losing 

data.



Output Port Logic

Each output port contains and Ethernet 

transmitter and output frame buffer

Buffer required to prevent the switching fabric 

from stalling

Input and output frame buffers allow different 

speed between ports



Inside a Switch:
Switching Fabrics

Responsible for directing the 

received frames from each 

input port to the appropriate 

output port

Crossbar switch is a 

two dimensional set 

of data buses. Any 

combination on I/O 

connection is 

possible

Multiplexed make 

one I/O connections 

at a time.  Needs to 

run faster than 

individual port 

speeds



Inside a Switch:
CAM Organization

ÅUpdates and searches the 

MAC address table

ÅConfigures the switching 

fabric

ÅMaintains the proper flow 

control through the switch 

fabric



Store and Forward Switching
ïEntire frame is stored as it is received

ïIf valid the frame is forwarded to the appropriate 
output port via the switching fabric

ïLatency delay

Cut-Through Switching
ïReduces the latency

ïAs soon as the destination MAC address of the frames 
is received, the forwarding process begins

ïErrors can be propagated



Switches versus Routers

Switches are layer 2 (Data-Link)

Routers are layer 3 (Network)

Use microprocessor-based circuitry to route 
packets between networks based on their IP 
address.

Switches are used within networks to forward 
local traffic intelligently.

Routers are used between networks to route 
packets between network in the most efficient 
manner.



Routers Versus Switches
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Routing Protocols
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Routing Protocols:
Questions to Answer to Figure Out What Routing Protocol to Use
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Routing Protocols:
Ground Rules
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Routing Protocols:
Netstat

Cisco Learning Institute

Network+ Fundamentals and 

Certification

Copyright ©2005 by Pearson Education, Inc.

Upper Saddle River, New Jersey 07458

All rights reserved.



Routing Protocols:
A Router Connecting a Network to the Internet
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Routing tables

Static
ïA number of predefined routes are created and the router 

lacks the ability to discover new routes.

ïNetwork administrator needs a detailed knowledge of the 
network topology and must take the time to manually build 
and update the routing table as condition change.

Dynamic
ïNew routes can be discovered or old routes updated as 

required

ïMaintains routing tables automatically using periodic or on-
demand messages through an ongoing communication 
between routs using he routing protocols.

ïRequire little ongoing maintenance and are fault tolerant.



Autonomous System

Each connected network is part of a larger 

network called and Autonomous System (AS)

An AS is a network or group of networks and 

router controlled by a single administrative 

authority

An Autonomous System number is associated 

with each AS

Different routing Protocols are used when rouging 

inside or between an AS



Interior Gateway Protocols



Interior Gateway Protocols(cont.)



Interior and Exterior Gateway Protocols:

Interior versus Exterior Gateway Protocols
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Interior and Exterior Gateway Protocols:

RFCs Associated with Routing Protocols
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