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® 718N Hag QUIZ => 25%
® Introduction to Computer Networks and Data Communications
® Mid-term Exam => 35%
® Fundamentals of Data and Signals
o ) ® Final Exam ==> 40 %
® Communication Media 9
o a
® Physical-Layer Connection & Media Sharing with Multiplexers MINLASIBNATTONOY
® Data Link Layer (Errors, Error Detection, and Error Control) o ?:ta Communic'ations af'nd Computer Networks:A Business User's Approach, C. M. White,
omson Learning. (main text
® [.ocal Area Network ® Applied Data Communications: A Business-Oriented Approach, J. E. Goldman
° . ® Business Data Communications and Networking, by J. FitzGerald, Wiley.
LAN Intemetworkmg ® Business Data Communications and Networking, R. R. Panko, Prentice-Hall.
® Basic MAN & WAN ® Data Communications for Business, by G. A. Silver and M. L. Silver
® Network in Action, by P. C. W. Keen et. al.
® Internet Technology . .
® Network Computing (http://www.nwc.com, http://www.networkcomputing.com/)
® Telecommunication systems (MAN & WAN services in practice) ® Network Magazine (formerly “LANMagazine":hltp://www.networkmagazine.com/)
® Network Management * (*If time permits) ®  Cisco tutorial site (http://www.cisco.com/pcgi-bin/Support/browse/index.pl?i=Technologies)
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Introduction to Computer Networks and

Data Communications
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» Torch Relay
* Voice Relay
* Smoke Signal
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1837 Invention of Telegraph

1876 Invention of Telephone

1919 Introduction of automatic telephone line switching

1946 Establishment of the first microwave radio link for telephone applications

1947 Invention of Transistor

1962 Launch of Telstar - a communications satellite for international telephone

service

1984 Cellular telephone

1990s Explosive use of telecommunication networks for data transmission

o Letter ® 2000s Internet, Cyberspace, Mobile computing, Multimedia networking,
Ubiquitous computing
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® How Telephone Works ]

e

Diaphragm i

Diaphragm

Electromagnetic handset Toll exchag 4
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Computer network — an interconnection of computers and computing equipment using gither
wires or radio waves over small or large geographic distances

Local area network - networks that are small in geographic size spanning a room, building, or
campus

Metropolitan area network - networks that serve an area of 3 to 30 miles - approximately the
area of a typical city

Wide area network - a large network that encompasses parts of states, multiple states, countries,
and the world

Data communications - the transfer of digital or analog data using digital or analog signals
Voice network - a network that transmits telephone signals

Data network - a network that transmits computer data

Telecommunications - the study of telephones and the systems that transmit telephone signals

Network management - the design, installation, and support of a network and its hardware and
software

Personal area network — a network of a few meters, between wireless devices such as PDAs,
laptops, and similar devices.

Protocols : A set of rules used between two or more network components while they are
communicating with each other.
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® workstations + software (can also be network-enabled embedded
devices)

® servers + software

® data communication devices (modem, multiplexer).

® network devices (swith, hub, router, etc.)

® media (cable, radio wave) and physical connectors.
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® [ ocal area network-to-metropolitan area network
® Personal area network-to-workstation
® [ ocal area network-to-wide area network

® Sensor-to-local area network
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Figure 1-5
Two local area
netwaorks connected by
a bridge-like device Figure 1-6
A user transferring '
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digital assistant to a
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® Application layer - where the application using the network resides. Common network
applications include remote login, file transfer, e-mail, and web page browsing.

® Presentation layer - performs a series of miscellaneous functions necessary for presenting the
data package properly to the sender or receiver.

® Session layer - responsible for establishing sessions between users.

Transport layer - provides an end-to-end error-free network connection. Makes sure the data
arrives at the destination exactly as it left the source.

® Network layer - responsible for creating, maintaining and ending network connections.
Transfers a data packet from node to node within the network.

® Data link layer - responsible for taking the data and transforming it into a frame with header,
control and address information, and error detection code.

® Physical layer - handles the transmission of bits over a communications channel. Includes
voltage levels, connectors, media choice, modulation techniques.
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® [ ogical and physical connections - A

logical connection is one that exists

sgphcation

-4 sgpication

Fresentatios Presemation

sevion seion only in the software, while a physical
el o connection is one that exists in the
Fhysdcal Fhrpsdal

s srseer hardware.

® Note that in a network architecture
model, only the lowest layer contains
a physical connection, while all
higher layers contain logical

connections.
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Network Application Architectures

® Four basic functions of applications

® Data Storage => Storage of the application's data - e.g. documents,

database

® Data Access Logic => Processing for access data

® Application Logic => Processing of data and user commands

® Presentation Logic => Presentation of the information to the user

Network Application Architectures

® Distribution of those functions among networked

computers results in different application architectures
® Host-based

® (Client-based

® Client-server

® Three-tier and N-tire Client-server
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Host-based Architecture Client-based Architecture
® The very first data communications -

Client
(terminal}

networks were host-based, with the

host computer performing all four

(mainframe computer)

functions. The clients enabled users to

send and receive messages to and from

the host computer.

® Simple architecture and often works
well. Application software is
developed and stored on one computer
and all data are on the same computer.

® Host must perform everything and it is
expensive = > scalable problem

Data Communications & Computer Networks

Fresentation logic
Application logic
Data access logic
Data storage
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® In the late 1980s, there was an explosion in Client Sarvar
{microcomputer) {microcomputer)

the use of microcomputers and ‘. m

microcomputer-based local area networks.

® Due partly to a number of low-cost, highly ¢, izion logie Data storage

A Application logic
popular applications such as work D’;& access \2g\c

processors, spreadsheets, and presentation
graphics programs
® Clients are microcomputers on a LAN, and

the host computer is a (file) server.

® This simple architecture often works well.
However, as the demands for more and
more network applications grow, the

network circuits can become overdGadednications & Computer Networks 36




Client-Server Architecture

® More organizations today are
Client
{microcomputer)

Server
{microcom puter,
minicomputer,
o mainframe)

moving to client-server _
architectures. %

=

Three-tier C/S Architecture

® Based on the ways in

Database sanver
e (microcom puter,
Client Application server minicomputer,

Wh]ch the application logic {microcomputer) {microcomputer) of mainframe)

can be partitioned between

[ !

® C(lient-Server attempts to balance .E;)S\ieoztl?é:?o;%m gs;té Zcocrzzse\og\c the Cllel’lt and the SCrver. Presentation logic Application logic 82:2 ;COC;ZZIOQ‘C
the processing between the client ® Three-tiered
and the server by having both do ® N-tiered
some of the processing.
Data Communications & Computer Networks 37 Data Communications & Computer Networks 38
(X X ] (X X ]
([ X X J ([ X X J
:. :.
From: someuser@dummyco.com
User-Agent: MY-BROWSER/1.0
msdemsszninTsunsudunsmesias Web Server HTTP/1.0 200 OK
Tﬂmﬂiuﬁmfui’ﬂna{ T1l5Tanea HTTP = Date - FI"i 31 DEC 1999 23 - 59 - 59 GMT
_Véiw Content-Type: text/html
HTTP Request S Content-Length: 1354
- I I <html>
> <body>

Client computer HTTP Response

o < 1 a
GuldsunsuIvusieses) NS eedUIRDsITIN

Data Communications & Computer Networks 39

<hl>Contact Information!</h1>
Dummy Company Co. Ltd.
111-222 ABCD Road.

Bangkok 10000

</body>

</html>
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® Formal standards are developed by an official industry or

government body.

® Defacto standards emerge in the marketplace and supported

by several vendors, but have no official standing.
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® Standards Making Process

® Formal standardization process has three stages

® 1. Specification stage: developing a nomenclature and identifying the

problems to be addressed.

® 2. Identification of choices stage: those working on the standard identify the
various solutions and choose the optimum solution from among the

alternatives.

® 3. Acceptance, the most difficult stage: defining the solution and getting

recognized industry leaders to agree on a single, uniform solution

XX (YY)
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® Data Communications Standards-setting Organizations

® 1SO (International Organization for Standards) : Member of the ITU,
makes technical recommendations about data communications

interfaces.

® ITU (International Telecommunications Union) - Telecommunication
Standardization Sector (TSS) : Technical standard setting organization
of the UN ITU. Formerly called the Consultative Committee on

International Telegraph and Telephone (CCITT)
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® Data Communications Standards-setting Organizations (Cont.)

® ANSI (American National Standard Institute) - US representative

to the ISO

® IEEE (Institute of Electrical and Electronics Engineers)

http://www.nextgendc.com/?/standards.htm
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