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Introduction

The course guide provides you with the various de@pn the introductory
course in Multimedia Technology. In this course,wi study the basics of the
multimedia system and of the different elementthefmultimedia system. The
theories of Authoring systems, its tools and dgwelent areas have also been
discussed in this course. This course also corssitte concept of Video
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Conferencing and the protocols in Multimedia sushtlze real time transfer
protocol, session control protocol etc. It goesdmel the traditional access
network processes to discuss technological devedamnsuch as Cable
Television, Digital Subscriber lines, digital teieon etc.

The overall aims of this course are to introduces yo the history and
components of the Multimedia Technology. The fundatals of Digital audio,
video, images and colours are equally discussed.

There are five modules in this course; each modosists of at least 4 units of
topics that you are expected to complete in 2 hothie five modules and their
units are listed below.

What You will Learn in this Course

The overall aims and objectives of this coursetangrovide guidance on what
you should be achieving in the course of your ssidEach unit also has its own
unit objectives which state specifically what yohosld achieve in the
corresponding unit. To evaluate your progress nantisly, you are expected to
refer to the overall course aims and objectivesetas the corresponding unit
objectives upon the completion of each.

Course Aims
The overall aims and objectives of this course gllp you to:
1. Develop your knowledge and understanding of theetlgithg concepts
and theories of the Multimedia System.
2. To outline and critically analyze the differentrakents of the Multimedia
System.

3. Develop your competence in understanding the cdreeg developing
applications of Multimedia Technology.

4. Provide the necessary details on how multimedia deg represented,
stored, compressed and used;

Course Objectives
It is pertinent to note that each unit has preolgectives. Students should learn

them carefully before proceeding to subsequentsuriherefore, it may be
useful to refer to these objectives in the courbgaur study of the unit to
assess your progress. You should always look atuthit objectives after

completing a unit. In this way, you can be sure @ have done what is
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required of you by the end of the unit. Howeveltpheare overall objectives of

this course. On successful completion of this aauysu should be able to:

» Discuss the history of Multimedia

» Give a concise definition of Multimedia

* ldentify the desired features of the Multimedia t8ys

* Explain the term “Multimedia Hardware ”

» Outline the types of Multimedia Hardware.

* Explain what the Software is

» State the significance of a software in Multime8istem

» Explain the concept of Digital Audio

» Identify the difference between a digital and agakaudio system

» Explain the principles of Video compression

» |dentify ways to create digital images

» Explain the Basics of Color

» Discover the benefits and challenges of using Golor

» Define the term Authoring System

* Outline and state the features of an Asynchroneassfer Mode(ATM)

» Describe the Routing process

» Explain the concept of Video Conferencing

» Describe the Internet Telephony Service and thailaer Telephony
Integration

» Discuss the concept and features of a Digital SutiesclLines

Working through this Course

We designed this course in a systematic way, saged to work through it
from Module one, Unit 1 through to Module five, Wfour. This will enable
you appreciate the course better.

Course Materials
For this course, you will require the following reaals:
1) The course guide :
2) Study units which are twenty-one (21) in number
3) Textbooks recommended at the end of the units and
4) The presentation schedule
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Study Unit
There are twenty-one study units in this coursd&dmanto five modules. They
are as follows:

MODULE 1 INTRODUCTION TO MULTIMEDIA
Unit 1 Overview of Multimedia

Unit 2 Multimedia Hardware

Unit 3 Multimedia Software

Unit 4 Server

Unit 5 Networks

MODULE 2 ELEMENTS OF MULTIMEDIA SYSTEM
Unit 1 Digital Audio

Unit 2 Digital Images

Unit 3 Video

Unit 4 Color

MODULE 3 MULTIMEDIA SYSTEMS TECHNOLOGY
Unit 1 Multimedia Compression

Unit 2 Authoring System

Unit 3 Communication Networks

Unit 4 ATM

MODULE 4 MULTIMEDIA APPLICATION DEVELOPMENT
Unit 1Multicast

Unit 2 Routing

Unit 3 Protocols

Unit 4 Video Conference

MODULE 5 ACCESS NETWORKS

Unit 1internet Telephony

Unit 2 Computer Telephony Integration

Unit 3 Digital Subscriber Line

Unit 4 Digital Television and Cable Television

Each unit contains some exercises on the topiceredvand you will be
required to attempt the exercises. These will engbl evaluate your progress
as well as reinforce what you have learnt so fae &xercises, together with the
tutor-marked assignments will help you in achievitige stated learning
objectives of the individual units and the course.

Assignment File
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The assignment file will be given to you in due course. In this file,
you will find all the details of the work you must submit to your
tutor for marking. The marks you obtain for these assignments will
count towards the final mark for the course. Altogether, there are
21 tutor marked assignments for this course.

Presentation Schedule

The presentation schedule included in this course guide provides you
with important dates for completion of each tutor marked
assignment. You should therefore endeavor to meet the deadlines.

Assessment

The course, Introduction to Multimedia Technologyadls attending a two-
hour final examination which contributes 50% to ybnal grading. The final
examination covers materials from all parts of¢barse with a style similar to
the Tutor-marked assignments.

The examination is aimed at testing your abilitapply the knowledge you
have learned throughout the course, rather thanatulity to memorize the
materials. In preparing for the examination, ikssential that you receive the
activities and Tutor-marked assignments you hawepbeted in each unit. The
other 50% will account for all the TMAs at the avfceach unit.

Tutor-Marked Assignment

In this course, you will be required to study tweahe (21) units, and complete
Tutor-marked Assignments, provided at the end chamit. The assignments
carry 10% marks each, the best four of your assagrisnwill constitute 40% of

your final mark. At the end of the course, you vl required to write a final

examination, which counts for 60% of your final &ar

You may wish to consult other related materialgtafpam your course material
to complete your Tutor-marked Assignments. Enshig four assignments
reaches your tutor on or before the stipulatedlld®a.If for any reason you are
unable to complete your assignment in time, congaat tutor before the date
due to discuss the possibility of an extension.eNtbat extensions will not be
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granted after the due date for submission unlesslerunexceptional
circumstances.

Final Examination and Grading

The final examination for CIT 463 will last for a&mod of 4 hours and have a
value 60% of the total course grade. The examinatil consist of questions
which reflect the self assessment exercise and tntvked assignments that
you have previously encountered. Furthermore, raths of the course will be
examined. It would be better to use the time betwgeshing the last unit and
sitting for the examination, to revise the entioeise. You might find it useful
to review your TMAs and comment on them beforedkamination. The final
examination covers information from all parts of ttourse.

Course marking Scheme

The following table includes the course markingesoh

Table 1 Course Mang Scheme

ASSESSMENT MARKS

Assignments 1-21 21Assignments: 40% of the best 4
Total=10%X 4 = 40

Final Examination 60% of the overall course marks

Total 100% of Course Marks

Course Overview
This table presents the units, the number of westggired to complete each
unit as well as the necessary assignments.

Table 2: Course Organizer
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Unit Title of Work Weeks | Assessment (End of
Activit | Unit)
)4
Course Guide Week 1
Module 1 INTRODUCTION TO MULTIMEDIA
Unit 1 Overview of Week 1 Assignment 1
Multimedia
Unit 2 Multimedia Week 2 Assignment 2
Hardware
Unit 3 Multimedia Software | Week 2 Assignment 2
Unit 4 Server Week 3 Assignment 3
Unit 5 Network Week 4 Assignment 4
Module 2 ELEMENTS OF MULTIMEDIA SYSTEM
Unit 1 Digital Audio Week 4 | Assignment 4
Unit 2 Digital Images Week 4 | Assignment 5
Unit 3 Video Week 5 | Assignment 6
Unit 4 Color Week 5 | Assignment 7
Module 3 MULTIMEDIA SYSTEMS
TECHNOLOGY
Unit 1 Multimedia Week 6 | Assignment 8
Compression
Unit 2 Authoring System Week 6 | Assignment 9
Unit 3 Communication Week 7 | Assignment 10
Network
Unit 4 ATM Week 7 | Assignment 10
Module 4 MULTIMEDIA APPLICATION
DEVELOPMENT
Unit 1 Multicast Week 8 | Assignment 11
Unit 2 Routers Week 9 | Assignment 12
Unit 3 Protocols Week | Assignment 13
10
Unit 4 Video Conference
Module 5 MULTIMEDIA ACCESS
SYSTEMS
Unit 1 Internet Telephony | Week | Assignment 14
11
Unit 2 Computer Week | Assignment 15
Telephony 12

10
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Integration

Unit 3 Digital Subscriber | Week | Assignmentl16
Line 13

Unit 4 Digital Television/ | Week | Assignment 17
Cable Television 14

How to Get the Most from this Course

In order for you to learn various concepts in ttosirse, it is essential to
practice. Independent activities and case acts/tikich are based on a
particular scenario are presented in the units.atieities include open
guestions to promote discussion on the relevamtgpguestions with standard
answers and program demonstrations on the condépmisnay try to delve into
each unit adopting the following steps:

1. Read the study unit

2. Read the textbook, printed or online references

3. Perform the activities

4. Participate in group discussions

5. Complete the tutor-marked assignments

6. Participate in online discussions

There are also optional readings in the units. Yfamy wish to read these to

extend your knowledge beyond the required materi@itsey will not be
assessed.

Facilitators/Tutors and Tutorials

About 13 hours of tutorials will be provided in ot of this course. You will

be notified of the dates, time and location forsthéutorials, together with the
name and phone number of your tutor as soon asay®uallotted a tutorial

group.

Your tutor will mark and comment on your assignmnsekeep a close watch on
your progress and on any difficulties you might ender and provide
assistance to you during the course. You must yaail TMAS to your tutor
well before the due date (at least two working danesrequired). They will be
marked by your tutor and returned to you as sogroasible.

11
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Do not hesitate to contact your tutor by phoneg-onail if you need help. The

following might be circumstances in which you wotiltd help necessary. You

can also contact your tutor if:

I You do not understand any part of the studytsumr the assigned

readings

. You have difficulty with the TMAs

lii.  You have a question or problem with your tisocomments on an
assignment or with the grading of an assignment.

You should try your best to attend tutorials, siitces the only opportunity to

have an interaction with your tutor and to ask tjoas which are answered

instantly. You can raise any problem encounterethéncourse of your study.

To gain maximum benefit from the course tutorigtay are advised to prepare a

list of questions before attending the tutorial. uYwill learn a lot from

participating in discussions actively.

Summary

The course, Introduction to Multimedia Technologyntended to develop your
understanding of the basics of the Multimedia Systéhus enabling you
understand the Multimedia processes. This course @lovides you with an
understanding of the developing applications of khdtimedia System. We
hope that you will find the course enlighteningtenesting and useful. In the
longer term, we hope you will get acquainted wite National Open University
of Nigeria and we wish you every success in yoturti

12
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MODULE 1 INTRODUCTION TO MULTIMEDIA
Unit 1 Overview of Multimedia

Unit 2 Multimedia Hardware

Unit 3 Multimedia Software

Unit 4 Server

Unit 5 Network

UNIT 1 OVERVIEW OF MULTIMEDIA TECHNOLOGY
CONTENTS
1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 History of Multimedia
3.2 Definition of Multimedia
3.3 Desirable Features of a Multimedia System
3.4 Multimedia Applications
4.0 Conclusion
5.0 Summary
6.0 Tutor Marked Assignment

7.0 References/Further Readings

1.0 INTRODUCTION

The term "multimedia” describes a new applicatioefded technology that is based on the
multisensory nature of humans and the evolvingtgtmf computers to convey diverse types
of information. Fundamental to this technologyhs tbility to manipulate digital forms of
audio and video information in the realm of the poner.

Multimedia requires integrating storage, commumicatand presentation mechanisms for
diverse data types in a single technology. Thid wili introduce you to the multimedia
basics. It will also provide an overview of the exsigal aspects of multimedia. Thus, it is
recommended that you go through the entire modgdeematically to gain some insight of

the course.

16
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2.0 OBJECTIVES
At the end of this unit, you should be able to:

» Give a concise definition of multimedia

» Discuss the history of multimedia technology

* Identify the desired features of a multimedia Syste
3.0 MAIN CONTENT
3.1 HISTORY OF MUTLMEDIA
The term "multimedia™ was first coined by Bob Gaé&is to promote the July 1966 opening
of his "LightWorks at L'Oursin” show at Southamptdong Island. In the late 1970s the
term was used to describe presentations consistingulti-projector slide shows timed to an
audio track.

However, by the 1990s 'multimedia’ took on its entrmeaning. In the 1998 fourth edition of
McGraw-Hill's Multimedia: Making It Work Tay Vaughan declared, “Multimedia is any
combination of text, graphic art, sound, animatiamg video that is delivered by computer or
other electronic means. When you allow the usée-viewer of the project — to control what

and when these elements are delivered,ittégsactive multimedia

Some computers which were marketed in the 1990& walled "multimedia" computers
because they incorporated a CD-ROM drive, whiclovadd for the delivery of several

hundred megabytes of video, picture, and audio. data

3.2 DEFINTION OF MULTIMEDIA

Several authors have defined multimedia in differeays. Essentially, it can be described as
the integration of sound, animation, and digitizedieo with more traditional types of data

such as text. It is also seen as an applicatie@nted technology that is used in a variety of
ways, for example, to enhance presentations, arxhsed on the increasing capability of
computers to store, transmit, and present manystgpaformation.

A general definition isMultimedia is the field concerned with the computer-controlled

integration of text, graphics, drawings, still amdving images (Video), animation, audio,

17
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and any other media where every type of informatan be represented, stored, transmitted

and processed digitally.

For the purpose of this course, we will considensalefinition from the CEMCA & COL
(2003) and some others. According to Fenrich (199Multimedia” is the existing
combination of computer hardware and software thildws you to integrate video,
animation, audio, graphics, and test resourceseteldp effective presentations on an
affordable desktop computer”

Phillips, (1997) also states that “Multimedia isacdcterized by the presence of text, pictures,

sound, animation and video; some or all of whigh@ganized into some coherent program”

From all we have seen, Multimedia is an inter-glisgary subject because it involves a
variety of different theories and skills: theseluale computer technology, hardware and
software; arts and design, literature, presentatolfs; application domain knowledge. It is a

woven combination of text, graphic art, sound, ation, video and other kinds of elements.

3.3 DESIRABLE FEATURES FOR A MULTIMEDIA SYSTEM

The word multimedia in a computer environment implithat many media are under
computer control. Thus a multimedia computer igsiesn capable of processing multimedia
data and applications. A multimedia computer shauloport more than one of the following
media types: text, images, video, audio and anonatiowever, that means that a computer
which manipulates only text and images would qyabs a multimedia computer. A
Multimedia System is characterized by its capabiiit process, store, generate, manipulate
and render multimedia information. The followingafieres are desirable for a multimedia

System:

Very High Processing Power:This is a requirement for dealing with large datacpssing
and real time delivery of media.

- Multimedia Capable File System:This feature is essential for delivering real-timedia -

- 0. Video/Audio Streaming. Special Hardware/Softwaredszle.g. RAID technology.

- Data Representations/File formats that support mulimedia: Data representations/file
formats should be easy to handle yet allow for a@sgion/decompression in real-time.

- Efficient and High 1/O:

18
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Input and output to the file subsystem needs teffieient and fast. It is necessary to allow
for real-time recording as well as playback of daig Direct to Disk recording systems.

- Special Operating System:

A special operating system is required to provideeas to file system and process data
efficiently and quickly. Consequently, the multinedsystem needs to support direct
transfers to disk, real-time scheduling, fast inipt processing, /O streamimgyg.

- Storage and Memory:

Large storage units (of the order of 50-100 Gb orapand large memory (50 -100 Mb or
more) are needed. Large Caches are also requickdrequently those of Level 2 and 3
hierarchy for efficient management.

- Network Support:

Client-server systems commonly known as distribstedems.

- Software Tools:

User friendly tools are needed to handle mediaigdeand develop applications, deliver

media.

3.4 MULTIMEDIA APPLICATIONS

In recent times, multimedia applications use aewmbibn of multiple media sources e.g. text,
graphics, images, sound/audio, animation and/oewidSome examples of multimedia
applications are: business presentations, onlinespapers, distance education, and
interactive gaming, advertisements, art, entertaimmengineering, medicine, mathematics,
business, scientific research and spatial temgplications. Other examples of Multimedia
Applications include:

» World Wide Web (WWW)

» Hypermedia courseware

* Video-on-demand

* Interactive TV

* Computer Games

* Virtual reality

* Digital video editing and production systems

» Multimedia Database systems

» Video conferencing and Teleconferencing

* Groupware

* Home shopping

19
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* Games

- Virtual reality

- Digital video editing and production systems
- Multimedia Database systems

SELF ASSESSMENT EXERCISE

Mention the essential features for a Multimediaeys

4.0 CONCLUSION

In this unit, we highlighted the history of the Nloledia Technology. We learnt that
Multimediais the field concerned with the computer-controlileggration of text, graphics,
drawings, still and moving images (Video), animafi@audio, and any other media where
every type of information can be represented, didransmitted and processed digitally.

We equally considered the essential featuresefithltimedia and the different multimedia
applications such as World Wide Web (WWW),Hyperraasburseware, Video-on-demand,

Interactive TV, Computer Games, Virtual reality etc

5.0 SUMMARY
This unit provided an overview of the history of limaedia, the definitions of multimedia, its

features and applications. Now, let us attemptythestions below.

6.0 TUTOR MARKED ASSIGNMENT

1) Give a concise definition of multimedia?

2) What is a multimedia application?

3) State at least 3 examples of a Multimedia Appian?
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1.0 INTRODUCTION

INTRODUCTION TO MULTIMEDIA TECHNOLOGY

A multimedia system is not different from any otligpe of computer system except for its

ability to process multimedia data. Thus, it shobbve features that can process audio,

video, graphics and animation. In this Unit and tbikowing, we will be considering the

components (Hardware and Software) required foulimedia system

2.0 OBJECTIVES

At the end of this unit, you should be able to:

* Explain the term “Multimedia Hardware”

* Outline the different types of Multimedia Hardware

» Describe the difference between the types of meltia systems

3.0 MAIN CONTENT

3.1 HARDWARE

22
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Hardware is a general term for the physical artsfa€ a technology. It may also mean the
physical components or items of a computer systeah you can see or touch. The major

forms of multimedia Hardware are discussed below:
3.1.1 CD STORAGE

A compact disc, or CD, is a thin wafer of clearysalrbonate plastic and metal measuring
4.75 inches (120mm) in diameter, with a small hotehub, in its centre. The metal layer is
usually pure aluminium, sputtered onto the polyoadte surface in a thickness measureable
in molecules. As the disc spins in the CD plagtee, metal reflects light from a tiny infrared
laser into a light-sensitive receiver diode. Theskections are transformed onto an electrical

signal and then further converted to meaningfid aitd bytes for use in digital equipment.

CDs (compact discs) are used to store data forimsa variety of devices, including
computers and CD players. The main or standard ¢yp€D is called a CD-ROM; ROM
means read-only memory. It can be played back aa gy just any CD player as well as
most computers that have CD drives. One is the CBditch is the typical choice for an
individual who only wants to add data files or nousi a CD once. An individual uses a CD

burner, which is a component of many modern commytgtems, to record to these discs.

Some recordable CDs are classified as CD+R. Tipis of disc allows consumers to record
music or data to it, but provides nearly twice #meount of space that is available with a CD-
R. A CD-RW also has a place among the recordable. Tbis one is a bit different, because
it allows consumers to erase it and record ovagdin. Otherwise, it can be used in the same

manner as CD-Rs and CD+Rs.

"ﬁ"‘{{'f" (e !
! [ T

Diagram of different types of Compact Disc.

23
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3.1.2 DbVD

DVD, which stands foDigital Video Dis¢ Digital Versatile Dis¢ is the next generation of
optical disc storage technology. This disc has tveca major new medium for a whole host
of multimedia system: It's essentially a biggestéa CD that can hold video as well as audio
and computer data. DVD aims to encompass hometaint@ent, computers, and business
information with a single digital format, eventyateplacing audio CD, videotape, laserdisc,
CD-ROM, and perhaps even video game cartridges. D¥® widespread support from all

major electronics companies and all major compldedware companies.

It's important to understand the difference betw®d/D-Video and DVD-ROM. DVD-
Video (often simply called DVD) holds video programand is played in a DVD player
hooked up to a TV. DVD/ROM holds computer data @adead by a DVD-ROM drive
hooked up to a computer. The difference is sintdahat between Audio CD and CD-ROM.
DVD-ROM also includes future variations that arearelable one time (DVD-R) or many
times (DVD-RAM). Most new computers with DVD-ROMides will also be able to play
DVD-Videos.

3.1.3 UNIVERSAL SERIAL BUS (USB) USB has effectively replaced a variety of
interfaces such as serial and parallel ports.ritamnect computer peripherals such as mice,
keyboards, digital cameras, printers, personal anpldiyers, flash drives, Network Adapters,
and external hard drives. For many of those deyit#SB has become the standard
connection method. USB was designed for personahpaters, but it has become
commonplace on other devices such as smart phBbess and video game consoles, and as

a power cord.

USB devices are linked in series throughbs There always exists one hub known as the
root hub, which is built into the host controll&o-calledsharing hubswhich allow multiple
computers to access the same peripheral deviad$s),exist and work by switching access
between PCs, either automatically or manually. Bgahubs are popular in small-office

environments.

A physical USB device may consist of several loggab-devices that are referred to as
device functionsA single device may provide several functions, éeample, a webcam
(video device function) with a built-in microphof&udio device function). Such a device is
called acompound devicen which each logical device is assigned a disitiecaddress by
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the host and all logical devices are connected boilt-in hub to which the physical USB

wire is connected.

Diagram of Universal Serial Bus

3.1.4 MICROSOFT DIRECTX

Microsoft DirectX is a collection of applicationggramming interfaces (APIs) for handling
tasks related to multimedia, especially game prognang and video, on Microsoft platforms.
Originally, the names of these APIs all began viirect, such as Direct3D, DirectDraw,
DirectMusic, DirectPlay, DirectSound, and so forffhe name Dire¢t was coined as
shorthand term for all of these APIs (the X stagdimfor the particular APl names) and soon

became the name of the collection.

Direct3D (the 3D graphics API within DirectX) is @ely used in the development of video
games for Microsoft Windows, Microsoft Xbox, and dvbsoft Xbox 360. Direct3D is also

used by other software applications for visual@atand graphics tasks such as CAD/CAM
engineering. As Direct3D is the most widely pulded component of DirectX, it is common

to see the names "DirectX" and "Direct3D" usedrttiangeably.

The components of DirectX are

- DirectDraw: for drawing 2D Graphics (raster graghic
« Direct3D (D3D): for drawing 3D graphics.
- DXGI: for enumerating adapters and monitors and agarg swap chains for

Direct3D 10 and up.
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« Direct2D for 2D Graphics

- Direct Write for Fonts

« Direct Compute for GPU Computing

« Directlnput: for interfacing with input devices inding keyboards, mice, joysticks,
or other game controllers.

- DirectPlay: for communication over a local-areavite-area network.

- DirectSound: for the playback and recording of wax@a sounds.

o DirectSound3D (DS3D): for the playback of 3D sounds

- DirectMusic: for playback of soundtracks authone®irectMusic Producer.

- DirectX Media: comprising DirectAnimation for 2D/3eb animation, DirectShow
for multimedia playback and streaming media, DXectTransform for web
interactivity, and Direct3D Retained Mode for highevel 3D graphics. DirectShow
contains DirectX plugins for audio signal procegsamd DirectX Video Acceleration
for accelerated video playback.

« DirectX Diagnostics (DxDiag): a tool for diagnosirapd generating reports on
components related to DirectX, such as audio, vidad input drivers.

- DirectX Media Objects: support for streaming obgeztich as encoders, decoders, and

effects.
3.1.5 ACTIVE MOVIE

Active Movie is a streaming media technology nowwn as DirectShow, developed by
Microsoft to replace Video for Windows. ActiveMovalows users to view media streams,
whether distributed via the Internet, an Intramre€B-ROMSs.

When ActiveMovie was installed, an option was addéedhe Start Menu to launch the
ActiveMovie ControlThis allowed users to play multimedia files ahdg was a rudimentary
media player. In March 1997, Microsoft announceat thctiveMovie was going to become

part of the DirectX set of technologies, and by Juas being referred to as DirectShow.
SELF ASSESSMENT EXERCISE

Identify four types of multimedia hardware systems
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4.0 CONCLUSION
From our studies in this unit, we have seen thatetrare different types of multimedia
hardware systems. It is equally pertinent to nbtg the hardware system cannot function

effectively without the software component of muiéidia systems.

5.0 SUMMARY

A multimedia system is not different from any otligpe of computer system except for its
ability to process multimedia data. Thus, it shobbve features that can process audio,
video, graphics and animation. In this unit, wekled at the fundamental types of multimedia
hardware systems such as CDs, DVD, USBs, Micrd3wéctX and the Active Movie. We
hope you found the unit enlightening. To assess gomprehension, attempt the questions
below.

6.0 TUTOR MARKED ASSIGNMENT

1). List the types of multimedia systems?

2). Explain the difference between the types oftmmédia hardware systems you have
studied?
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1.0INTRODUCTION

Computer software, or just software, is a collattad computer programs and related data
that provide the instructions telling a computeratvto do and how to do it. Software is, in a
way invisible, and therefore not recognized as irtggd in an electronic imaging system.

Software is just as important as hardware, howewerause the hardware will not function
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without it. The "brains” of the system, softwareludes the instructions, procedures, and
system supervisor in an electronic form.
2.0 OBJECTIVES
By the end of this unit, you should be able to:

» -Explain what software is

» State the significance of software in the multinaeslystem

» List the functions of a Software
3.0 MAIN CONTENT
3.1 SOFTWARE
Software refers to one or more computer progrant @gata held in the storage of the
computer for some purposes. In other words softwara set of programs, procedures,
algorithms and its documentation. Program softvpedorms the function of the program it
implements, either by directly providing instructsoto the computer hardware or by serving
as input to another piece of software. The term ee@sed to contrast the old term hardware

(meaning physical devices).

Software performs the following functions:

* Interfaces between the operator, peripheral compenand the control computer's
processor

* Regulates the flow of information among the compdsi@nd the central processing
unit

* Translates commands from the operator into speu#tdware instructions

» Allocates hardware resources for specific tasks

* Indexes and cross-references

* Produces workflow scripts for routing, documentf]@nd processing

* Provides administration, statistics, and reports

3.2 CLASSES OF SOFTWARES

Practical computer systems divide software systetosthree major classeygstem software,
programming software and application software, algh the distinction is arbitrary, and

often blurred.

3.2.1 SYSTEM SOFTWARE
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System software provides the basic functions fonmater usage and helps run the computer

hardware and system. It includes a combinatiomeffollowing:

- Device drivers

« Operating systems
- Servers

- Utilities

« Window systems

System software is responsible for managing a tyaokindependent hardware components,
so that they can work together harmoniously. Itsppse is to unburden the application
software programmer from the often complex detailthe particular computer being used,
including such accessories as communications devigenters, device readers, displays and
keyboards, and also to partition the computer'suees such as memory and processor time

in a safe and stable manner.
3.2.2 PROGRAMMING SOFTWARE

Programming software usually provides tools to sisai programmer in writing computer
programs, and software using different programmamguages in a more convenient way.

The tools include:

- Compilers

- Debuggers
« Interpreters
« Linkers

« Text editors

An Integrated development environment (IDE) israylg application that attempts to manage
all these functions.

3.3.3 APPLICATION SOFTWARE

Application software is developed to aid in anykt#sat benefits from computation. It is a
broad category, and encompasses software of mamus,kincluding the internet browser

being used to display this page. This categoryohes:
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« Business software

- Databases

« Decision making software

- Educational software

- Image editing

+ Industrial automation

« Mathematical software

« Medical software

« Molecular modelling software

« Quantum chemistry and solid state physics software
« Simulation software

« Spreadsheets

- Telecommunications (i.e., the Internet and evenghhat flows on it)
- Video games

« Word processing

SELF ASSESSMENT EXERCISE

What is the significance of software in a multimreedomputer system?

4.0CONCLUSION

Software is in a way invisible, and therefore netagnized as important in an electronic
imaging system. Software is just as important asiiaare, however, because the hardware
will not function without it. The "brains" of theystem, software includes the instructions,

procedures, and system supervisor in an electfomtc.

5.0 SUMMARY

In this unit, we considered the Software system. &jaally looked at some functions of
multimedia software .We also discovered that compsystems divide software systems into
three major classaeystem software, programming software and apptinabftware.

6.0TUTOR MARKED ASSIGNMENT
1). Explain the term “software”
2). Describe the different feature of the differelsisses of Software.
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3). Discuss the functions of system software
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1.0 INTRODUCTION

In this unit, we shall focus on the definition otamputer server. We will equally consider

the different types of the specialised server.

2.0 OBJECTIVES

At the end of this unit, you should be able to:
* ldentify what a Server is
» List and explain the different types of specialiSsiver.

» Differentiate between the different types of sesveted below.

3.0 MAIN CONTENT
3.1 SERVER

A Server is a computer, or series of computerst link other computers or electronic
devices together. They often provide essentialiesesvacross a network, either to private

users inside a large organization or to public sis#a the internet. For example, when you

33



CIT 463 INTRODUCTION TO MULTIMEDIA TECHNOLOGY

enter a query in a search engine, the query isfeantyour computer over the internet to the
servers that store all the relevant web pages.ré&$dts are sent back by the server to your

computer.

In computing, the termerveris used to refer to one of the following:

« A computer program running as a service, to seneeneeds or requests of other
programs (referred to in this context as "clientst)ich may or may not be running
on the same computer.

« A physical computer dedicated to running one oremsuch services, to serve the
needs of programs running on other computers osahee network.

- A software/hardware system (i.e. a software semuoaing on a dedicated computer)

such as a database server, file server, mail sewerint server.

Many servers have dedicated functionality such ab gervers, print servers, and database
servers. While nearly any personal computer isablpof acting as a network server, a
dedicated server will contain features making itrensuitable for production environments.
These features may include a faster CPU, increbggdperformance RAM, and typically
more than one large hard drive. More obvious dititims include marked redundancy in

power supplies, network connections, and evendheess themselves.

3.2 SPECIALIZED SERVERS

Within the broad classification of machines thatdtions as network servers, it's possible to
assign a variety of specialty roles, dependinghenservices that such servers provide. On
large networks, in particular, servers with speze roles to play will often be deployed.
Specialized server types typically include appiamat servers, communication servers,
domain controllers/directory servers, fax servige, dnd print servers, mail servers, and Web

servers.
3.2.1 APPLICATION SERVERS

Application servers supply the server side of d¢lsarver applications, and often the data that
goes along with them, to network clients. A dasabserver, for instance, not only supplies
the query processing and data analysis faciliftealso acts as the repository for the huge

amount of data that often reside within a database.
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Application servers differ from basic file and griservers in that they provide processing
services as well as handling requests for filerantservices, where the client does its own
file handling and print processing. Clients geligranust run specialized client side

applications (or plug-ins to other applications) dnable them to communicate with an
application server. For such applications, thenttside typically formulates request and
ships them off to the application server, whichdias all the background processing of the
request and then delivers the result back to tieateside part. The client-side then formats
and displays those results to the user.

3.2.2 FAX SERVERS

Fax servers manages fax traffic for a network, ivéeg incoming faxes via telephone and
distributing them to their recipients over the natkvand collecting outgoing faxes across the
network before sending them via telephone. Suchesertypically use one or more fax

modem interfaces (often referred to more simpljaasmodem) to perform these tasks.
3.2.3 FILE AND PRINT SERVERS

File and print servers is the mainstay of the sama|d in that they provide basic networked
file storage and retrieval services, and accesgtworked printers — functions that define the
fundamental uses of most business networks. Servlers let users run applications locally

but keep their data files on the server (and phiese file when they want hardcopy output).
3.3.4 MAIL SERVERS

Mail servers handle e-mail messages on behalf w¥ark users, which may involve simply

acting as a clearinghouse for a local exchangeesfsage. But mail servers also commonly
provide “store-and-forward” services, where incogn@mail messages are held at the server
while waiting for users to access them. Likewis¢going messages can be stored on the
server until a connection to an appropriate extenal server is established, so that they can

be forwarded to their intended destinations.
3.2.5 WEB SERVERS

As companies increasingly turn to software using TICP/IP protocol (the one used on the
Internet) to distribute information, no one servitas gained popularity as quickly as the

World Wide Web (www). Many organizations intranets (in-house TCP/IBeolanetworks)
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are taking great advantage of IIS (internet Infdroma Server) for their organisational
services. Windows remains Microsoft's primary @tigrg system software offering designed

to handle this broad range of needs.

SELF ASSESSMENT EXERCISE

What do you understand by a computer Server?
4.0CONCLUSION

In this unit you have learnt about the server aadeatures. You have also learnt that there

are different specialised servers that are useth&titutional purposes.

5.0SUMMARY

A Server is a computer, or series of computerst link other computers or electronic
devices together. They often provide essentialiesesvacross a network, either to private
users inside a large organization or to publicuse the internet.

6.0 TUTOR MARKED ASSIGNMENT
1).Distinguish between the file and print served arfax server?

2).Explain what you understand by the term server

3) List and explain the different types of spesiadi servers.
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1.0INTRODUCTION

Networking involves connecting computes to createrahe purpose of sharing information
and resources. Even though the concept is bagiead deal of technology is required to one
computer to connect and communicate with anothpr.this unit, you learn about the
fundamental concepts that drive all networks andeustand why networking is so important

in an organisation.

2.00BJECTIVES
* Give a concise definition a network
» List and discuss the different topology of network
» Describe the characteristics of the different nekitopologies

» Differentiate between the client server and peegyeier styles of network

3.0 MAIN CONTENT
3.1 NETWORK

In its simplest form, a network is a cluster of qgauters, with one computer acting as a server
to provide network services such as file transéenail and document printing to the client
computers of that network. Using gateways and reute local area network (LAN) can be
connected to other LANs to form a wide area netwgviAN). These LANs and WANSs can
also be connected to the internet through a séhatrprovides both the necessary software
for the internet and the physical data connectimudlly a high —bandwidth telephone line.)
Individual computers not permanently part of a kM@ home computer or a laptop) can
dial up to one of these internet servers and , withper identification and onboard client

software, contain an IP address on the internet.

Computers connected over a network can make tf@mation exchange easier and faster.
The information moves directly from computer to guter rather than through a human

intermediary.
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3.1TYPES OF NETWORK

Computer Networks are mostly classified on the fadi the geographical area that the
network covers, the topology used, the transmissiedia used and the computing model

used. Based on the geographical area covered thernks may be LAN, MAN, WAN.

3.1.1 METROPOLITAN AREA NETWORK (MAN)

Router

10GiGE

R outer Router

10GigE

LA
La&n

Diagram of a Metropolitan Area Network Connection

Metropolitan Area Network is a Computer networkigeed for a town or city. In terms of
geographic area MAN'’s are larger than local-argsvokks (LANS), but smaller than wide-
area networks (WANs). MAN's are usually characestidy very high-speed connections
using fibre optical cable or other digital meditisl designed for organisations who need a
high — speed connectivity normally to the interaet have end point spread over a city or a

part of the city.
Characteristics of a MAN are:

» Confined to a larger area than a LAN and can rdrga 10km to a few 100km in
length.

» Slower than a LAN but faster than a WAN.

» Operates at a speed of 1.5 to 150 Mbps.
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* Expensive equipment.

 Moderate error rates.

3.1.2 WIDE AREA NETWORK (WAN)

WAN Connections
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Diagram of a Wide Area Network Connection

Wide Area Network is a computer network that spanglatively large geographical area.
Typically, a WAN consists of two or more local-aneetworks (LANS). It provides a long
distance transmission of data, image, audio aneéovitiformation over large geographic
areas that may comprise a country, a continent@m ¢he whole world.

Computers connected to a wide-area network are afb@nected through public networks,

such as the telephone system. They can also becanthrough leased lines or satellites.
Characteristics of a WAN are:

* A WAN can range from 100krn to 1000krn and the dpbetween cities can vary
forml.5 Mbps to 2.4 Gbps.

*  WAN supports large number of computers and multiast machines.

* Various segments of network are interconnectedgusophisticated support devices

like routers and gateways.

» Usually the speed is much slower than LAN speed.
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* Highest possible error rate compared to LAN & MAN.

3.1.3 LOCAL AREA NETWORK (LAN)

Ethernet LAN Diagram
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Diagram of a Local Area Network Connection

A local Area network is usually privately owned alitks the devices in a single office,
building or campus. Depending o the needs of aarosgtion, and the type of technology
used, a Local area network can be as simple a®@vor it can extend throughout a company

and include audio and video peripherals.

LANS are designed to allow resources to be shareivden personal computers or
workstations. The resources to be shared can iediaddware (e.g printer), software (e.g an
application program) or data. A common example ofAdN, found in many business

environment s, links a work group of task- relatedmputers example engineering
workstations or accounting PCs. One of the computesty be given a large capacity disk

drive and may become a server to clients.

A local area network (LAN) is a number of computeosinected to each other by cable in a
single location , While local area network are petffor sharing resources within a building

or campus, they cannot be used to connect distast s

3.3 NETWORK TOPOLOGY
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Topology refers to the shape of a network, or thisvark’s layout. How different nodes in a
network are connected to each other and how thewymmicate with each other is

determined by the network’s topology. Topologies @ther physical or logical.
Some of the most common network topologies are:

* Bus topology
» Star topology
* Ring topology
» Tree topology
* Mesh topology

3.2.1 BUS TOPOLOGY

Diagram of a Bus Topology

In Bus topology, all devices are connected to draknable, called the bus or backbone. The
bus topology connects workstations using a singltdec Each workstation is connected to the
next workstation in a point-to- point fashion. Ned&e connected to the bus cable by drop
lines and taps. A drop line is a connection runrbatwveen the device and the main cable. A
tap is a connector that either splices into thenngable or punctures the sheathing of a cable

to create a contact with the metallic core.

In this type of topology, if one workstation goesilty all workstations may be affected as all
workstations share the same cable for the sendidgeceiving of information. The cabling
cost of bus systems is the least of all the differ®pologies. Each end of the cable is

terminated using a special terminator.
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The common implementation of this topology is Ettetr Here, message transmitted by one

workstation is heard by all the other workstations.
Advantages of Bus Topology

» Installation is easy and cheap when compared &r ddipologies
» Connections are simple and this topology is eas\s&

* Less cabling is required.
Disadvantages of Bus Topology

* Used only in comparatively small networks.

* As all computers share the same bus, the perfoenah¢he network deteriorates
when we increase the number of computers beyomedtai limit.

» -Difficulty in reconnection and fault isolation.

* A single fault in the cable stops all transmission.

3.2.2 STAR TOPOLOGY
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Diagram of a Star Topology

Star topology uses a central hub through whichcafhponents are connected. In a Star
topology, the central hub is the host computer, ahdhe end of each connection is a
terminal. Nodes communicate across the network dssipg data through the hub. A star
network uses a significant amount of cable as éarchinal is wired back to the central hub,
even if two terminals are side by side but sevhtaidred meters away from the host. The

central hub makes all routing decisions, and &léotvorkstations can be simple.
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An advantage of the star topology is that failumepne of the terminals does not affect any
other terminal; however, failure of the central taffects all terminals. This type of topology

is frequently used to connect terminals to a lamge-sharing host computer.
Advantages of Star Topology

» Installation and configuration of network is easy.

* Less expensive when compared to mesh topology.

* Faults in the network can be easily traced.

* Expansion and modification of star network is easy.

» Single computer failure does not affect the network

» Supports multiple cable types like shielded twigbad cable, unshielded twisted pair

cable, ordinary telephone cable etc.
Disadvantages of Star Topology

» Failure in the central hub brings the entire nettora halt.
* More cabling is required in comparison to tree os bopology because each node is

connected to the central hub.

3.2.3 RING TOPOLOGY

Diagram of a Ring Topology

In Ring Topology all devices are connected to aometlzer in the shape of a closed loop, so
that each device is connected directly to two ottevices, one on either side of it, i.e., the
ring topology connects workstations in a closeg|deach terminal is connected to two other
terminals (the next and the previous), with the tasminal being connected to the first. Data
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