








Fiber Optics Use The Connectors

Twisted Pair
Immune to EMI Star Networks Fiber Optic
SC
plastic jacket glass orplastic fiber core Coax ST
‘l CI;ddmg * Bus / Backbones
— Fiber
] Rings / Backbones / Long Haul

Fiber Optic Modes Cable Grades and Fire Code Plenum

Two Types Cables

lower attenuation
immunity to interference
difficulty to tap

Polyvinyl Chloride
Flexible, easy to work with
Generates poison gas in fire

Plenum
Expensive, less flexible
Fire resistant
Use in walls / ceiling

Networking Concepts
Setting up a LAN

All the pieces
Hardware / Software

Focus on basic hardware

The NICs
Connects PC to network
Connectors
Speed
Duplex

Must match the network

Ethernet NICs

10Base5 - Thicknet
15 pin DB connector DIX
Connects to AUI
Attachment Unit Interface

10Base? - Thinnet
BNC connector




Ethernet NICs

10/100BaseT
RJ-45 Connector

10BasedFL, 100BaseFX
Fiber Connectors

The NIC

Setting up a 10 Base 2 LAN
Hardware (X machine)
X-1 Cables
X T Connectors
2 Terminators
X Network Cards

Software
Network Card Drivers
Network OS

Hooking Up

MIC10Base?

Cable Coaxial
RG58U

Setting up a 10 Base T LAN
Hardware (X machines)
X Cables
X Network Cards
1+ Hub

Software
Network Card Drivers
Network OS

Running the Cable

Twisted-Pair Etharnet Cabling

Installing Network Card
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Adding Network Components

Select Network Component Type ﬂm

Click the type of netwaork component you want ta install

T Ciient Al

B8 Adapter
Cancel

I Protocol
Service

Network Components
Client - for which NOS

Adapter - Should be set already

Protocol - Common language
NetBEUI, IPX/SPX, TCP/IP

Service - file sharing




What to add
Client for Microsoft Networks
Protocol : NetBEUI, TCP/IP

Services: File and Printer Sharing for
MS Networks

Mac Addresses
Each device is a node

Each has 48 bit MAC address
Allows for 281 Trillion addresses

Unique Identification

Built into the hardware

Finding a MAC Address
windows 9x:  winipcfg
Windows 2000: ipconfig

Let's find the mac address of our
systems

winipcfg
IP Configuration ==

—Ethemet Adapter Information

Linksyz LME100T% Fast Ethernejg

Adapter Address | 00-20-7812:4113
IP Address | a0.0.0.101
SubnetMask | 255.255.256.0

Default Gateway | 300,01
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Using MAC Addresses

A packet goes out with a destination
MAC address

Each node listens, tries to match
If no match on MAC, ignore

If a match, read it

Mac Addresses

02608c 133456
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02608133456

Some can be in promiscuous mode

Protocol Suites
The real life versions of OSI
No protocol stack matches 100%

Major:
NetBEUI, IPX/SPX, TCP/IP

Minor
AppleTalk

TCP/IP
Transmission Control Protocol / Internet
Protocol
Open Standard / Cross Platform
Routable
Unique Address - 4 bytes

Example: 183.24.206.18

Manually Configure TCP/IP
DHCP has been disabled

IP: 192.1k8.1.777
Mask: 255.255.255.0
Gateway: 192.1k8-1.1
DNS: lk4.124.101.2
203.248.252.¢2




NetBEUI
NetBIOS Extended User Interface
Designed for Windows
Small / Fast Protocol

Not Routable

IPX/SPX
Internetwork Packet Exchange /
Sequenced Packet Exchange
Developed / Used by Novell

Microsoft's Version: NWLink

Transmitting
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When one system talks, everybody

listens.. Wh
time?

at if 2 try to talk at the same

CSMA/CD or Who Gets to Send the
Next Packet?

Everyone talks at the same time
Data sent when available to send

More collisions
More retransmission

Network useless jumble of signals

CSMA/CD
Carrier-Sense Multiple Access with
Collision Detection
Used by Ethernet
Computer listens to network

Sends if medium is clear of data

If collision, wait and retry

Token Ring

Printer

Token Passing
The "token" is an empty packet
Token is passed around network

If your node wants to transmit, it fills the
token and send it on

Deterministic Traffic

Token Passing
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Modes of Transmission

Simplex - One Way
Example: TV, Radio

Half Duplex

Full Duplex

Half Duplex
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Data Flow

Full Duplex
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Data Flow

Networking Models

Peer to Peer Mode

E-go

Client uses port 3100
TCRAP Part Print il SRy

Client Server Mode Server prints to prirter

using port 3100
|I NT ar 2000 Server

Cllent prlrﬂsml — r-

Server's shared Printer
Print Server

Common Connection Technologies

How does the user connect to the
Internet?

Most are dependant on where you live
and what is available, and how much
you are willing to pay.

What is DSL?
Digital Subscriber Loop

High-speed Internet access
via standard copper telephone line
(a.k.a. 'loop' in telco parlance)

DSL provides a direct, dedicated
connection to an ISP via the existing
telco network.

What is DSL?
Can run on 80% of the phones

Using line-adaptive modulation
data speeds up to 8 Mbps

xDSL
Many different DSL technologies

DSL
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DSL

“mo 6000 Hew Stulf Works.

Intermet

Recommended Distance
15,000 feet
Maximum: 18,000 feet

GuamTel DSL & ISDN
Coverage Area Map

DSL Coverage

Guam s

Please note: Due to the
quality of your line, you
may not be able to
receive 1280 Kbps
downstream transfer,
even though you are
within our coverage area.
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Connecting DSL
DSL Modem connects via Network
Install & Configure 10baseT Card
Typically configure as DHCP

Should be ready to go...

Cable Modems
10 to 27 Mbits/Sec
Shared in your local area
Cable modem connects via LAN card

Configure LAN card for DHCP

Cable Modem Hookup

One-to-Two o
Splitter Set Top Box
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Cable Modem

RF QAM
Tuner | | Demodulator

QPSK/QAM
— Modulator

A
2
2

Cable Modem Performance

=
Shared Access
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More users, I ——

3
lower speed e

Truth: You always share bandwidth
somewhere...

Warning
For DSL and Cable Modems

Always on

Invitation to hackers

Set up a firewall
Separate machine

Cable / DSL routers
Software: Black Ice, Zone Alarm

ISDN
Integrated Services Digital Network

ISDN BRI (Basic Rate Interface)
2B+D
2 64 kbps “B” Channels
1 16 kbps “D” Channel
ISDN PRI - 1.5 mbps

International Standard (Almost)

The Modem P Hodem

Internal Modem
10or2 RJ-11
Connectors Line In/Out jacks

External Modem
RS-232 Cable, 9 or 25 pin

Dial Up
Data Transmission Standards
V.21 300bps
V.22 1200bps
V.22bis 2400bps
V.23 1200bps
V.29 9600bps
V.32 9600bps

V.32bis 14400bps
V.32fast 28800bps
V.42 error correction
V.42bis | data compression

The V.90 Standard
Grew out of X2 and K56flex

Defines 56k Modems
56k down, 33k up

Considered to be the last "analog"
modem standard

FCC limits legal speed on the
Telephone network to 53Kbps




The V.92 Standard
Connect 30 to 40% faster

Modem on Hold (Call Waiting)
Up to 4 minutes

Boost upstream to 48k

V.44 Compression
up to 120% faster

Satellite

satellite
transponder

22,300 miles X

downlink station

uplink station

Satellite Microwave Transmission

Geostationary satellites
remain above the equator at a height
of 22,300 miles, travel around the
earth in exactly the time the earth
takes to rotate

Satellite Transmission Links

Earth stations communicate by sending
signals to the satellite on an uplink

The satellite then repeats those signals
on a downlink

Satellite Internet
Download via Satellite
Upload via Phone

Satellite Transmission Applications
television distribution

long-distance telephone
high-usage international trunks

private business networks

Satellite Advantages

can reach a large area
high bandwidth
cheaper over long distances

Satellite Disadvantages
high initial cost

susceptible to noise and interference
propagation delay

Wireless LAN
Based on 802.11

Transmissions can be encrypted
40 bit encryption

Roaming

Spread Spectrum

Access Point

Connecting WAP Base Unit
Setup WAN and Local addresses
Set Ad-Hoc or Infrastructure
Security Issues

Broadcast
Encryption




Connecting Wireless
Plug and Play
Set for DHCP or Static

And away you go

Performance 802.11b

Indoors: 30M (100 ft.) - 11 Mbps
50M (165 ft.) - 5.5 Mbps
70M (230 ft.) - 2 Mbps
91M (300 ft.) - 1 Mbps

Outdoors: 152M (500 ft.) - 11 Mbps
270M (885ft.) - 5.5 Mbps
396M (1300 ft.) - 2 Mbps
457M (1500 ft.) - 1 Mbps

Wireless Standards

802.11b 802118 802.11g
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Infrared LAN Technologies
Line of sight networks

Reflective wireless networks
Bounce transmissions off walls &
ceilings

Range: 100 feet

Interference from visible light

Line of Sight

Network Setup and Troubleshooting

Installing NIC
Drivers

Configuring Protocols
Automatic (DHCP)

Increasing Bandwidth
Monitor Traffic

Upgrade network components

Component |Upgrade to:

Hub 10/100 Autosense
Change to a Switch

Cable CAT 5

NIC 10/100 Auto

Loss of Network Connectivity
Check Cable Indicator Light
Did NIC go to "sleep"?

NIC configuration

Parting Thought

"Give a man a fish and you
feed him for a day; teach
him to use the Net and he
won't bother you for

weeks."
- Anonymous






