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

8.1 Ethemet Switching
8.2 Collision Domains and Broadcast Domains
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QD000CAAALAL Saurce Destination QOODODCEBBEBE
Address Address
00000CDDDDDD|00000CCCCCCC)

MAC Address Port
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Bridge Port 1 0O0DDOCBBEBEB | 1
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00000CDDDDDD] 2
—
00000CCCCCCC Bridge Port 2 DO000CDDDDOD

Ethernet Segment 2

| 3

Sending Host  Receiving Host
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Segment 1 Segment 2

Corporate Intranet
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Interface
112

Stations

+ Forward packets based on MAC address in forwarding table

+ Operates at 0S| Layer 2
« Learns a station’s location by examining source address
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10 or 100 Mbps 10 or 100 Mbps

of—
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10 or 100 Mbps 10 or 100 Mbps

* Doubles bandwidth between nodes

« Collision-free transmission
« Two 10- or 100- Mbps data paths
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Frame
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» Store and Forward - A switch receives the
entire frame before sending it out the
destination port.

e Cut-Through - A switch starts to transfer the
frame as soon as the destination MAC
address Is recelved.
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Server Farm

Wiring Closet

Backbone
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Blocking Receives BPFDUs only
Listening Building "active”™ topology
Leaming Building brdging table
Forwarding Sending and receiving user data
Disabled Administratively down
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2828

Shared Media (multiple access)

,g- g-.ﬂ H,

Extended Media
(multiple access with Layer 1 networking device)

Point-to-Point
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T - —
Popup Window
=

This network with 43 hosts, 5 servers, 5 network printers, and 7 hubs is a
single collision ! broadcast domain. When one host or server transmits all
other devices receive it. More important is the fact that only one device in
this entire network can send data at a time.
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Applicaban

Transpart

Physical

Break up collision domain

Break up collision domain

One collision damain
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Popup Window

In a smal ratwork & singke collision domain cen work just fine as there s
lithe contantian for the natwark media. This bpe of netwark 1S fine for an
isolated mepbaork thal doss nol reguire much data Rnsmission.

B |5 the mabaork skarts to grow, the condention for the lne becomes
graatar and & lerger numbar af colisens start o oecur.

A5 the nebwork comtinues 1o grow, he contenlion Tor te line beoormes
greater and seen skarts o effect the perdormance of e compulers on the
neTH O,

Firly vahen the colligion domain beosmes oo big and network
Imnsmission demands becomer oo great, The number of oollisions
practically shuts the netwark down,
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(repaatar delays + cable delays + NIC delays) € 2 < rnasimum round-irip delay

Repeater delays for 108BASE-T
Per repealer < 2 micrasscands
Cable defays - 0.55 microseconds par 100 metars

HMIC delays — 1 mécrosacond par MIC
haximurn round-trip delay (e 10BASE-T bit ime of 0.1 microsaconds tmes the minimurm
frame siza of 512 bita) i3 51.2 microseconds.

For a 500m length of UTP connectad by four repeaters or hubs
and two NICs, the fotal delay would be well below the maximum
round-tip delay.
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Shared Access is a Collision Domain Collision Domain- Extended by Repeater

PRR 2 % 3

&
R
Iik

Collision Domain- Created by hub Collision Domain- Extended by Repeater
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......

b Mhis network with 43 hasts, 5 servers, 5 netwark printers, and T hobs s 3
single collision § brosdeas] domain. When one host or 2epsaer iransmits all
cther devices receive it, More important is the fach that only ore device in

Eﬂﬂ?ﬂ this andire rabwork can sand dats 51 8 Hmea.
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A broadcast is picked up by all stations. A broadcast is also forwarded
across all bridges whether the receiving host is on the other side of the
bridge or not. This eliminates the benefits of having a bridged network.
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SPARC 2 CPU performance
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NMumber of Hosts Average Percentage of CPU Loss per Host

| 100 A4
1000 56
1 (el eey B.15
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By using a router in place of a bridging device a layer two
broadcast is contained. Layer three devices are the only devices
that contain broadcasts.
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S =
7 Application I f? Application
& Presentation I 6 Presentation
i i 5 Session

5 Session I } I
i 4 Transport

4 Transport I I
3 Network I Network MNetwork Network IE Network
— f Data Link Data Link [ Data Link IE Data Link
4 Physical Physical ﬁj Physical ﬂ Physical !]_h Physical

Data flow in a network focuses on layers one, two and three of the
OSI| model. This is after being transmitted by the sending host and
before arriving at the receiving host.
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Data Stream from Session Layer

Segmenti || Segment2 || Segment3

Data Stream Segmentation

Two Network Segments

e s

Wire Segment

There are different types of segments in networking. The meaning
of the term segments depends on the context of a sentence.
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An understanding of the following key points should have been achieved:
= Common switching modes:

= Store-and-forward

* Cut-through

* Fragment-free
= Spanning-Tree Protocol is used fo resolve and eliminate loops in a network.
- Layer 1 devices do not break up collision domains.
= Layer 2 and Layer 3 devices break up collision domains.
« Layer 1 and Layer 2 devices do not block broadcasts.
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