
1

Computer Science 1A

Introduction to Computer Science

Lecture Notes for Fall Semester, 2009

Topic 6: Networking

Chapter 2 ðPart 2
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»Quiz #4 ðSoftware and Networking

»Lab #3 - Networking has been Posted
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»What are networks?

ǒ2 or more computers that are linked 

together so that they can communicate with 

each other

»Why network computers?

ǒTo share resources

ƻSoftware

ƻPeriphrials

ƻData

ƻEtc..

»How are they connected?

ǒEither through wires or cables

ǒWireless (radio waves or infrared signals)
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History of Networking
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» Developed in the 1970s at Xerox PARC

ǒWas the standard by the 1980s

ǒOriginally used coaxial cable

ǒThen moved to twisted pair or 10 -base-T

(looks like a big telephone cable)

ǒIncluded a protocol 
ƻSet of rules for transferring data

ǒMost widespread wired Local Area Network(LAN) 

technology
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»Different types of networks based on 

the geographic area it covers

»Local area networks (LANs)

ǒA small group of computers (nodes)

ƻHome network or small company

Topic 6: Networking - Ch 2 6 of  32



3

W
i
d
e

A
r
e
a

N
e
t
w
o
r
k
s

» Wide area network (WANS)

ǒConnects two or more LANs over a large 

geographical area

ƻcities, states, the world

ǒSmall networks can communicate through each 

other using a gateways

» Gateway Ą manages communication with 

other LANs

ǒOne node on a LAN is designated as the gateway
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The Internet is the worlds largest public WAN
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»Two basic types of high-level network 

design

ǒClient -Server Model

ƻMost commonly used in business

ƻStarted in the 1980s Ą when PCs became more prevalent

ƻDifferent computers have different functions

ƻComputers share resources

ǒPeer-to-Peer Model

ƻMore commonly used in home

ƻAll computers tend to support the same 

function
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Server

Client

ClientClient

Client

» In this model 

ǒa client sends a request to the server for software, 

data, or a printer

ǒthe server processes the request

and supplies the requested

resources
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» Servers

ǒ computers attached to the network 

ǒmanage specific resources on the network

» Network-servers

ǒManages network traffic

» File-servers

ǒPrimary purpose is to manage files on the network

ǒMany users can access the same files

ǒEliminates the need for multiple versions of the 

same file

ǒDedicated to rapid storage and retrieval of shared 

data
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»Print -servers

ǒManage one or more printers 

ǒMany users can access one printer

»Web Servers

ǒManage requests for web pages
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Servers are often dedicated

Ą they perform only their server specific tasks
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»The Topology represents the layout, 

structure or configuration of the network 

from the point of view of data flow.

ǒHow are things hooked up

»Many Different types of topologies ðfor 

example

ǒBus Topology

ǒStar Topology

ǒRing Topology
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» Nodes (computers) communicate through a common 

conduit (line)

ǒUses a single communication backbone or all devices

» Messages are carried in both directions 

» Each node checks the address on the message and 

retrieves it if it is necessary otherwise ignores it

» The Ethernet is a very commonly used topology that is 

based on the bus topology
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Every thing is connected

through a common line 

(conduit) or backbone
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»All data flows through one centralized 

device (like a hub or a switch)

»Common in home networks

»All messages are sent through the 

centralized device
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If this is not function properly

Ą Nothing works
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» All nodes are connected in a loop

» Messages travel in one direction through the 

ring 

ǒEither clockwise or counter clockwise

ǒAlso referred to as token passing
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»Need to agree upon how will they 

physically communicate?

ǒWires?  Wireless?  

»How much data will be sent at one time?

ǒEthernet ĄWires
ƻBlocks of data (called Packets) are sent 

»Need to agree upon what each bit means 

ǒThis is the particular òlanguageó that must 

be decided upon

ǒProtocols are a set of rules that describe 

how data will be formatted and processed.
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»Very large collection of smaller networks

ǒA very large WAN

»Uses the Internet Backbone 

ǒA collection of high -speed networks that 

handle internet traffic

ǒCompanies provide this service 

ǒThese providers have connections that 

provide a high transfer rate

»Agree to use the same protocols to 

communicate

»The protocol used on the internet is 

referred to as TCP/IP
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»Transmission Control Protocol / Internet 

Protocol (TCP/IP)

ǒTwo different protocols Ą TCP & IP

ǒTCP/IP has become standard terminology to 

refer to either or both

»TCP 

ǒBreaks messages into packets and 

reassembles them at their destination

ǒTakes care of transmission errors
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Remember packets?

Data is transmitted over shared communication lines

Messages are divided into fixed-sized, numbered 

pieces  Ą these pieces are called packets
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» Internet Protocol (IP)

ǒRoutes packets through various networks

»TCP/IP Ą

ǒallows for low -level network communication

ǒConsists of many protocols and programs

ǒHigh-level protocols based on TCP/IP

ƻSMTP(Simple Mail Transfer Protocol) ðused for 

email

ƻFTP(File Transfer Protocol) ðused for file 

transfers between 2 systems

ƻTelnet ðused to log into a computer system from a 

remote computer (you must have an account)

ƻHTTP(Hyper Text Transfer Protocol) ðused for the 

exchange of WWW documents which are typically 

written using HTML
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» IP Address

ǒLike an internet phone number

ǒFour-group series of numbers separated by 

periods

ǒRepresents the physical address of a server

ǒEvery server connected to the web can be 

reached by this number

»URL (Uniform Resource Locator)

ǒòEnglish likeó address that corresponds to 

the IP Address Ą easier to remember
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http://www.macarthurplace.com

»The domain name identifies the

ǒPerson

ǒOrganization

ǒServeré etcé 

that is responsible for the web page
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Communications

Protocol

Format Domain Name Domain Suffix
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.com Ą company or commercial institution

.org Ą private or non -profit organization

.net Ą administrative site for the internet

.gov Ą government site

.edu Ą educational institution

.mil Ą military site

.ca Ą Canada Ą lots more of these

Topic 6: Networking - Ch 2 22 of  32

W
h
a
t

i
s

a
n

I
S
P
?

» Internet Service Provider (ISP)

ǒAn ISP is a company that provides access to 

the internet to individuals and other 

companies.

ǒE.g. AOL, Time-Warner, Verizon, Cox.. 

etc..
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How do we measure how fast your 

computer can talk?

Bandwidth aka data transfer rate

ǒhow much data a network can transport 

in a given period of time.

ǒFor digital devices

ƻexpressed in bits of data per second (BPS)

ǒFor analog devices 

ƻexpressed in cycles per second or Hertz(Hz)
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» MODulator-DEModulator(Modem)

ǒConverts the digital computer signals into analog 

signals that be transmitted over phone lines

ǒModems used to work with phone lines

ǒDrawback was it was slow, takes your phone line, 

unreliable

» DSL (Digital Subscriber Line)

ǒUses phone lines to transfer digital data. 

ǒCan use regular phone lines

ǒPhone company sets up special computers to handle 

digital traffic

ǒMust be close to the central office to prevent signal 

degrade
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ǒData is transferred using the same line that 

carries your cable television signal

»Broadband

ǒBoth DSL and cable modems are broadband 

connections

ǒWireless broadband Ą uses cell signals
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Firewalls -

Either software or hardware or a combination that 

Secure a network by blocking unauthorized access.
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» Basically it is a device that filters the information 

coming through the Internet connection

» Either into your private network or computer system. 

If an incoming packet of information is flagged by the 

filters, it is not allowed through.
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Either software or hardware or a combination that 

Secure a network by blocking unauthorized access.
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» Wireless LAN (WLAN)

ǒUses Radio Frequencies

ǒFirst were developed in 1970s at the University of Hawaii

ƻUsed ham radios

ƻSlow

» Other wireless networks emerged in the 1980s

ǒProprietary protocols

ǒVery costly

» In 1997, IEEE (institute of Electronic and Electrical Engineers)

ǒ802.11 standard protocol 

ǒa, b, g, i,n expanded in different ways (bandwidth, frequency, 

speed, security

ǒProtocol is the same so they are compatible

» Now we call it Wi -Fi (Wireless Fidelity)

ǒ1999, an organization called Wi -Fi Alliance 

(comprised of over 300 companies)

ǒCertifies that products adhere to the standard
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» Allows RF connections between a base station 

& a computer with a wireless card

ǒWireless card translates data into a radio signal and 

transmits it

ǒA wireless router receives the signal and decodes it

ǒThen the router sends the info through a wired 

Ethernet connection

ǒAnd vice-versa

» Delivers high-bandwidth access

ǒBetween 200-600 ft per radio transceiver

ǒTransmits at higher frequencies than cell phone & 

walkie -talkies

ǒWatch out for noise

» Companies such as Google and MS are working 

on city -wide access to wi-fi
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Introduced in 1998

» òBluetoothó was intended as a code name

ǒTaken from 10th century Danish King united Scandinavian 

Europe

ǒBluetooth technology originated in Scandanavia

ǒUnites different industries

» Uses a different protocol

» Low power

» Intended for short range data exchange

ǒMobile to fixed devices

» Creates a PAN (Personal Area Network)

» Used in

ǒMobile phones, telephones, laptops , PCs, GPS receivers, 

digital cameras,cars, video gamesé  more to comeé
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» Works off cellular signals

ǒPreviously we had WAP (Wireless Application 

Protocol)

ǒWAP was slow and access limited to WAP sites ð

simple sites

» Broadband is close to DSL quality

ǒWorks with laptops, desktops, or any mobile 

device

» Cell signals used to transmit voice packets

» Now they can transmit data packets
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»Quiz on Software / Internet

»Lab 3 ðInternet
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