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Topic 4.1.1:
Physical Layer Connection
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Types of Connections

l Embedded Wireless ]

Antenna

Home Router

[ Ethernet Switch ] [ Internet Connection ]

Connect your computer to the
Ethernet port (1, 2, 3, or 4).

Connecting to the
Wired LAN




Physical Layer Media

_’ Outbound (Tx) signal

Electrical Signals -
Copper cable

Light Pulse -
Fiber-optic cable

Digital
Signal
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Microwave Signals -
Wireless
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Bandwidth and Throughput

Bits per second 1 bps = fundamental unit of bandwidth

Kilobits per second kbps 1 kbps = 1,000 bps = 103 bps

Megabits per second Mbps 1 Mbps = 1,000,000 bps = 10”6 bps

Gigabits per second Gbps 1 Gbps = 1,000,000,000 bps = 109 bps

Terabits per second Thps 1 Thps = 1,000,000,000,000 bps = 10*12
bps

Bandwidth: Maximum bit rate supported by the channel

Throughput: Actual bit rate carried by the channel at a point in time
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Topic 4.2.1:
Copper Cabling




Characteristics of Copper Cabling
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Copper Media

Unshielded Twisted-Pair (UTP) cable Shielded Twisted-Pair
(STP) cable

Coaxial cable
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UTP Cabling Standards

Category 3 Cable
& (UTP)
\ + Used for voice communication
- Most often used for phone
Category 3 Cable (UTP) lines Category 5 and be

Cable (UTP)

Used for data transmission
Cath supports 100 Mb/s and
can support 1000 Mb/s, but it
is not recommended

Catbe supports 1000 Mb/s

Category 5 and 5e Cable (UTP) Category 6 Cable

(UTP)

Used for data transmission
An added separator is between

5 each pair of wires allowing it to
§ s function at higher speeds
- Supports 1000 Mb/s - 10

Gb/s, though 10 Gb/s is not
Category 6 Cable (UTP) recommended
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UTP Connectors

RJ-45 UTP Plugs

RJ-45 UTP Socket

—
i?i ~..

-

|

Bad connector - Wires are exposed, Good connector - Wires are
untwisted, and not entirely covered by untwisted to the extent necessary to
the sheath. attach the connector.
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Types of UTP Cable

Pair 2 Pair 3
Colour Acronym:

"\
BOGB Pair 3 [Pair 1

/\

Pair 4 Pair2 Pair1 Paird

/\ ANVANWA

T568A T568B

Gable Type Standard

Ethernet Straight- Both ends TS68A or Connects a network host to a network
through both ends T568B device such as a switch or hub.
Ethernet Crossover One end T568A, - Connects two network hosts

other end T568B - Connects two network

intermediary devices (switch to
switch, or router to router)

Rollover Cisco proprietary Connects a workstation serial port to a
router console port, using an adapter.
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Ethernet Cable Connections

Basic Theory:
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Use straight-through when connecting next layer device
Use cross-over when connecting same layer and jumping a layer

© 2013 Cisco and/or its affiliates. All rights reserved.

Cisco Public


http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiXsfHc87jKAhUJWz4KHZ-aAkYQjRwIBw&url=http://linux.m2osw.com/rj45-and-crossover-cable&psig=AFQjCNF90ONw8P6T6ESAE61ovddL8mzUkQ&ust=1453396795778874

Shielded Twisted-Pair Cable

Braided or Foil
[ Jacket ] Shield [ Foil Shields ] [ Twisted-Pairs ]
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Coaxial Cable
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Topic 4.2.3:
Fiber Optic Cabling




Fiber Media Cable Design

Jackeat

Typically a PVC jacket that
protects the fiber against abrasion,
muoisture, and other contaminants.
This outer jacket composition can
vary depending on the cable
usage.

Core

The core is actually the light
transmission element at the center
of the optical fiber. This core is
typically silica or glass. Light
pulses travel through the fiber
Core.

Buffer

Used to help shield the core and
cladding from damage.

Cladding

Made from slightly different
chemicals than those used to
create the core. It tends to act like
a mirror by reflecting light back
into the core of the fiber. This
keeps light in the core as it travels
down the fiber.
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atrengthening Matenal

surrounds the buffer, prevents the
fiber cable from being stretched
when it is being pulled. The
material used is often the same
material used to produce
bulletproof vests.

Jacket

Strengthening material

Buffer

Cladding
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Types of Fiber Media (cont.)

Multimode

Allows multiple paths for light

Glass Core=50/62.5 microns

Glass Cladding 125 microns diameter

Coating

Larger core than single mode cable

Allows greater dispersion and therefore, loss of signal

Suited for long distance applications, but shorter than single mode
Uses LEDs as the light source

Commonly used with LANs or distances of a couple hundred meters
within a campus network
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Types of Fiber Media

Single Mode

Produces single straight path for light

Glass Core=9 microns

Glass Cladding 125 microns diameter

Polymeric coating

Small core

Less dispersion

Suited for long distance applications

Uses lasers as the light source

Commonly used with campus backbones for distances of several
thousand meters
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Network Fiber Connectors

Fiber Optic Connectors

v
ST Connectors SC Connectors

b
1@

LC Connector Duplex Multimode LC
Connectors
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Fiber versus Copper

TP Gabiing Fiber-optic Cabing

Bandwidth supported 10 Mb/s - 10 Gb/s 10 Mb/s - 100 Gb/s
Distance Relatively short Relatively high
(1 - 100 meters) (1 - 100,000 meters)

Immunity to EMI and RFI Low High

(Completely immune)
Immunity to electrical hazards Low High

(Completely immune)
Media and connector costs Lowest Highest
Installation skills required Lowest Highest
Safety precautions Lowest Highest
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Topic 4.2.4:
Wireless Media




Types of ereless Media
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Section 4.3:
Data Link Layer Protocols

Upon completion of this section, you should be able to:

« Describe the purpose and function of the data link layer in preparing
communication for transmission on specific media.
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Network Addresses

Network Addresses and Data Link Addresses

7 Application
HTTP (GET)

4, Transport TCP

Link Layer Address (Locally Switched)
» Locally Switched

Ether/
UTP

Network Layer Address (Global Routed)
Eg. IP Address

1. Physical
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Network Addresses (cont.)

Layer 3 Network Addresses

Original Source Final Destination

- — P E|
R1 R2
IP Packet [=»- —{ IP Packet |=» —{ IP Packet =
PC1 Web Server
192.168.1.110 172.16.1.99
Layer 3 IP Packet
Source |IP Destination IP >
192.168.1.110 172.16.1.99
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Data Link Address (cont.)

Layer 2 Address is Local Link Address
Layer 3 Address = Global Network Address

Original Source Final Destination

MNIC MNIC ﬁ MNIC MNIC ﬁ MNIC MNIC EI
— |2 L3 —l | 2 L3 - L2 L3 |
PC1 Web Server
192.168.1.110 172.16.1.99
A— Source [P Destination IP
Destination NIC ‘ Source NIC 192.168.1.110 172.16.1.99
L2 = Layer 2 L2 Header L3 IP Packet

L3 = Layer 3
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Devices on the Same Network

Data Link . Network Layer
Ethernet Frame Header ‘ IP Packet Header
Destination Source Source Destination
- - Data

CC-CC-CC-CC- | AA-AA-AA-AA-] Network : Host Metwork « Host

CC-CC AD-AA 192.168.1.: 110 |192.1681.: 9
PC1
192.168.1.110
AA-AR-AA-AA-AA-AA

FI"F‘ Server
_ -7 192.168.1.9
»»»»»»»»» CC-CC-CC-CC-CC-CC
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Frame Fields

Packet

(Data) Trailer

Header
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Other

 Friday Jan 22 Lecture
= Quiz : based on week 1 lectures
= Background for Lab 3
= General Review
= Your Questions

« Complete Lab 2 prelab and post submission doc to
drop box by end of Lab 2.

- Wednesday Jan 27 Lecture: Ethernet
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