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Abstract 

Abstract 

Multimedia bas grown into a technology which is frcqu ntly adopt m mo t of 

computer-based educational titles lately. Not onl it i. imp! nn '111" :l in edu ation but it 

can be seen in business, entertainment and administrnti • .nvironm mts. Multimedia has 

added dimension to the way humans c: hanuc id 'O. in :l .ornruuni at' with machines 
through a multi sensory system. It has pro id 'd us with to )l. nd tc ihniquc that make 
communication and comprehension more 'ff' ti ~. 

Due to the fact that multimedia play a ital part in th way p ople communicates with 
machines and its environment, this proje t has taken the initiative of applying the 

multimedia concept in its learning package. More over, programming languages such as 

C is considered an important programmers basic knowledge before moving on to other 

programmmg concepts, that makes it suitable to be conveyed as multimedia based 
learning tool. 

In ensuring a quality software produced, stages of iterative development process has been 

adopted by implementing the Rapid Application Development methodology (RAD). 

RAD opts for iterative development process that will help to detect early faults which in 
tum helps to shorten the development process. 

The project focuses on issues such as research methods, reviews made on c i ting 

software and surveys on authoring tools. An extensive literature review on subje t that 

assist in providing information in this project is discussed. Then, moving on to the syst em 

design, system implementation, the writing of programs, the testing stage and ending 
with the delivery process. 
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Chapter 1 Introduction 

Chapter 1 Introduction 

1.1 Project Overview 

As the teem multimedia evolved in our daily Ii c , nd th wid pr ad of it 

implementation around the globe, its virtue ha. be 'tl kuov n to th information o iety. 
This project concentrates on developing a I' min 1 p k 1 1' ,'Mh re th t in orporates 

multimedia elements such as text, graphi . , imn ''., nim tion and s pc hand sound. An 
effective learning approach could b impl '111 cntc h. · m kin r u ofth advantages from 

a mutiscnsory system. Thus, learning to pro rrnm in " uld b om an easy task and a 
meaningful experience through a multim din pa ka,J, . Thi proj t aims to educate users 
on how to program in , the basic of programming language. 

The package includes a new concept in ducational multimedia which is interactive 
multimedia. In this software, interactive tutorials and program execution simulation are 

features of interactive multimedia that could enhance the learning process. /\::, the 

importance of human-computer interaction (HCI) takes place in the computing 

environment now, interactivity has become the main aspect of every Computer-Based 

Education (CBE) software in the market. Due to this fact, the design of interactive 

contents within a software us well as a user-friendly interface has been taken into 
consideration. 

In any development, information plays an important role in producing a uc cssful 

project. In this project, various methods are used to obtain relevant informati n. Method, 

include reviews, interviews, and internet surfing. Other than that, in ensuring a qualit 

software, the development process of the software are ba cd on good oftwarc 

engineering practices. In this project the Rapid Application Development (RAD) 
methodology is applied. 
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Chapter I Introduction 

1.2 Project Objectives 

Below are the objectives that this project aims to achieve: 

e Building an educational software that r 'Pr's 'tll, informatic th iugh mo t of 
multimedia clements 

~ Building a multimedia du ati nal : on ·, r tint :iff·r, int 'r·1 ti ·it · t the user . 

• Introducing 0 programming langua 1' to 1 , ng" of us 'r through effective 
learning concepts 

• ""ncouraging in-depth und rstanding through inters ti · tutorials and line-by-line 
program ext;C tion sin ulation 

• To assist in better navigation bv providing an inter ... sting and friendly graphical 
i nterfaces 

• Providing adequate information and further examples on relevant topics to 
enhance understanding and knowledge acquiring 

• At the end of the learning session, learners will be able to structure and program 
independently 

ca To build an educational multimedia software that could convey information in 

which users could absorb the contents in the most effective way 
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Chapter 1 Introduction 

1.3 Project Scope 

The project scope defines the system boundary, explaining \ hat "ill b in luded in the 
system and what will not be included: 

• This learning package covers the basic xmc .pts or pr >gr imrning language 

which cater for beginners and int crm 'di uc us 'rs. AL o for educator who are 
teaching the basic programming or to us ers tha: ar still new to the 
programming environment. Th" topi . included ar th fundamentals, program 
control statements, arrays and string , point "rs and functions. 

• This learning package is a local multim dia application software, where the 
services arc provided by local stand-alone s stems which is the CD-RUM itself 

During run-time it docs not make use of any other extra resources than those 

present on the local system. Local system refers to the personal computer which 
runs and resources from the CD-ROM itself 

• This package consists of six modules which are: 

1. Introduction Module 
2. Lessons Module 
3. Additional Lessons Module 

4. Sample Codes Module 
5. Tutorials Module 

6. Answers Modules 

J 
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Chapter 1 Introduction 

1.4 Project Schedule 

The project has been given a duration of 204 days of completion time. The de elopment 

process begins on the 11/3/2002 and ended with the completion of the multimedia 
presentation which is on the 26/9/2002. 

Month March ~1 April M~ JUQ! Julv Aui ust Sept 
Week _Jl_.~L1L~ .. .Jl -3 3 _4 1 2 3 4 1 2 3 ~ 1 2 3 4 1 2 3 4 1 2 3 4 

Feasibility 
Study - System 
definition 
System 
Analysis 

' System 
D~g!'I - 1~ I- I• : :+11:!:,H,:;1,,'·:~1\:l 
System 
implementation 

i 

System testing ,, i{ ,,, 

l1h''i 

System delivery 

Table 1. 1: Project Schedule 
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Chapter 1 f 11 troducti on 

1.5 Report Layout 

This report is organized in eight parts to help reader comprehend ea ily. Here are the 
brief contents of every chapter contained in this report. 

Chapter I fntroduction 

This chapter gives an overview or th' who I· pr )j ... t. R .ad 'r would b able to 

understand the objectives of the project de clopm cnt nn 1 th exp tcd outcome. Besides 

that, the project scope will give reader. th' outline of the pr j t' boundary, The project 

schedule will show readers the duration in whi h • d lopment activity takes place. 

Chapter 2 Literature Review 

This chapter explains on the importance of C, the multimedia and interactive multimedia 
definition. Readers could read on the advantages of Multimedia Educational Software 

(MES) and Human-Computer Interaction (HCT), the frequently discussed issue presently. 
Other than that, reviews made on five existing multimedia educational softwares will 

give readers opportunity to evaluate the systems. Besides, it helps readers to get a picture 

of how the existing software differs from this software. In this chapter research plans and 
methods are explained and survey on existing authoring tools are discussed. 

Chapter 3 System and Requirements Analysis 

In this chapter reviews had been made on two software life cycle mcthodologic , th 

Waterfall Model and the Rapid Application Development Methodology (RAD). 11 re, 
justifications are made on the preferences for RAD in developing this software. Be id s 

that, this chapter explains the process of capturing requirements from variou resour s. 

At the end f the chapter, concentration is given on the functional and non-functional 
requirements of this project. 
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Chapter I lntrod11ctio11 

Chapter 4 System Design 

In this chapter, the focus is on the system's architectural issue such a the conceptual 

design and technical design. At later part of this chapter, dis u sion will b made on the 
system's modeling. In system modeling, different design m thod are implemented in 

order to convey the system's design and prop mi 'S. ThL' in clu Ie n iviantion flow chart, 
decomposition diagrams and data flow dia imm, t th· •n j of thi .hapter, several 
system's user interface presented. 

Chapter 5 System Implementation 

This chapter explains the initial point where th' re I part of developing and building the 
system occurs. In this phase the structures that ha b en designed within the System 

Design phase are given digital form. Cone ntration is given on the multimedia 

development softwares that arc implemented to develop this multimedia presentation. 

Chapter 6 Writing and Testing Programs 

This chapter contains explanations on the programming language that is used in 

developing this multimedia presentation. Marcromedia Director's Lingo scripting 

language is a very powerful multimedia programming tool. It introduces pre-programmed 

behaviors, which are a set of combinations of an event and action that wil I take place if 

the event is triggered. Other than that, testing these programs is essential in identifying 

bugs that can effect the quality of the presentation. In this chapter the debugging 
techniques are discussed. 

Chapter 7 Testing and Delivering the System 

After unit testing have been done, the next step is to test the overall system. Te ting the 

system is not a technical process. It involves users of the system and the requirement 

fulfillments. There are four main testing that were undertaken. They are the function 

testing, performance testing, acceptance testing and delivery testing. After all the testing 

procedures were done analysis were made to determine the flaws that exist in the system 
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Chapter 1 Introduction 

and this will eventua11y produces an outline of the system strengths and limitations that 
the system owns. From here the developer should know the extent of the y tern 
objectives that are able to achieved. 

1.6 Summary 

In this introduction chapter, readers get a gen eral if th' pr lj ect, Th' proj ct touches 

on the evolvement of multimedia in the omputing ' orld n wad y, and the important 
part it plays in conveying educational informntion in an 'ff' tive mann r. The chapter 
informs readers about the new on pt th, t is , ppli ed in this project, which is the 

interactive multimedia and how it an b mcfit ducation materials. Other 

than that, the chapter tell of methods u cd in the project, which include reviews, 

interviews and internet surfing. The software d velopment process applied in this project 
is the Rapid Application Development methodology. 

Through this chapter readers are informed of the project objectives and scope. The target 

audience for this learning package are beginners and intermediate users as the software 
contents concentrates on basic C programming. The project schedule shows the duration 

accommodated to complete every phase right up to the end of the system's completion. 

Layouts of every chapter can be observed from this chapter. Readers will get the ba ic 

idea of the contents of every chapter in this report. All information on every chapter an 

be thoroughly comprehended by accessing these chapters. Explanation on th 

development at every stage of the software life-cycle are clearly laid out in their 
respective chapters. 

7 

Univ
ers

ity
 of

 M
ala

ya



Chapter 2 literature Review 

CHAPTER 2 

LITERATURE REVIEW 

Univ
ers

ity
 of

 M
ala

ya



Chapter 2 Li1era1Ure Review 

Chapter2 Literature Review 

2.1 C Programming Language 

C was invented and first implemented by Dennis Ritchie on a DE PDP- I l that u ed the 

UNIX operating system. C is the result of a dcvclopm mt roccs th, t 'tart cd with an 
older language called I3CPL. 

Why Learn C'! 

C is often called a middle-level computer lunguag '. This do 'S not mean that C is less 

powerful, harder to use, or lcs developed than a high-level language such as BASIC or 

PASCAL. Rather, C is thought or a a middle-le el language because it combines the 
best elements of high-level languages with the control and flexibility of assembly 

language. C is a very portable programming language. The use of compiler directives to 

be compiled u11 several JiIT1::1c11i. i.yµc~ uf (;u111µui.c1. T11c [uud~uu liln·aric:; ufc ~tc:u1Ji:lnl 

f or all version of C Su they Cai"1 be used u(1 all systems. Another 'reason is this 

programming language is the fundamental to other languages such us C < ; , JAVA and 

programmers. 

\Vt.at is Multimedia? 

In the computer-based information area, multimedia is defined as "the field concerned 

with the computer-controlled integration or text, graphics, still and moving image', 

animation, sound, and any other medium where every type or information can be 

represented, stored, transmitted, and procc sed digitally. Thus, multimedia applications 
may stimulate several human sen cs; that is multi en ory. 
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Cha fer 2 Literature Review 

The four characteristics of multimedia systems 

1. Multimedia systems must be computer controlled mean that at least the 
presentation of the information, also called pla out, to th cnd-u r i controlled by 
a computer. 

2. They are integrated, that is th ·y us' a minimal numb ir rf Iiffer nt d vices, an 

example is the use of a sin ilc .ornputcr s re n to lispl t 1 all types of visual 
in formation. 

3. The information they handle must be represented digitally, it implies that a 

single format - that or a succe sion of binary digits is used to represent not only the 
usual computer data, but also for all other types of media. Another consequence of 

Jigi lal 1 ep: esenlaliun is that tltt: vat ious media, though i ntegrated, may be treated 
independently. 

4. The interface tu the final user 1uay permit interactivity which allows the end 

u:>ci' iv control how and when information elements are presented. Somehow, thi is 

not a mandatory feature fur systems to be termed multimedia. [tis a frequent feature 
but not all multimedia systems are interactive. 

2.3 Interactive Multimedia 

Interactivity is amount of control the user has over the presentation of information. 

Interactive multimedia involves people communicating with people, aided by machines. 

[t refers lo multimedia that allows for user control. It is more than just people interacting 

with machines. Certainly interactive multimedia requires a digital intermediate form to be 

established for content derived from any medium, be it text, data, audio, graphic , idc 

or animation. lnteractive multimedia products mainly appear as CD-ROM di. cs that are 
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Chapter 2 Literature Review 

played on personal computers with colour screens, sound cards, hard disk and CD-ROM 
drives. 

Most importantly, interactive multimedia product define both the content and the 

context in which the user can find, manipulate and int irprct iutormutiv ', educational and 
entertaining material. 

2.3.1 Human-Computer Interaction (llCI) 

As interactivity becomes an important comport mt of multimedia, studies on human 
machine interaction and interfaces ha e deli cred the term HCI. Human-computer 

interaction is a di ciplinc concerned with the d sign, evaluation and implementation of 
interactive computing systems for human use with the study of major phenomena 

surrounding them. HCI concentrates on several disciplines, each with different emphases: 
computer science (application design and engineering of human interfaces), psychology 

(the application of theories of cognitive processes and the empirical analysis of user 

behavior), sociology and anthropology (interactions between technology, work and 
organization) and industrial design (interactive products). 

Research in 1 IC1 has been spectacularly successful, and has fundamentally changed 

computing. Just one example is the graphical interface used by Microsoft Windows 5. 

Another example is that most software written today employs user interface toolkit and 

interface builders. Even the spectacular growth of World-Wide Web is a direct result of 

HCI research; applying hypertext technology to browsers allows one to traverse a link 
across the world with a click of the mouse. 

10 
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Cha ter 2 Literature Reviev 

2.4 Multiscnsory Systems for Knowlctlgc Acquisition 

As hum.ans, any type of audio-visual contact that we ha e in ur communication process 

adds dimensions to our message comprehension. 

Taken from F etterman and Gupta, L 993 : 

"Humans retain only 20% of what tlrey s ' . from 0°1) to 30(10 ofwhiu they hear. Bui 

they also retainfrom ./0% to 50% ofwhat th '.' . 't.'t' in I Ii iur simultaneously, and in 

the order cf RO% of what they see, hear, mu/ do 11 the same time. Here. the definition 

of "retain" is not given, and we shall assume th 11 this refers to long-term memory". 

Practicing while seeing or listening is very essential. Thus, interactive multimedia 

systems combine the advantage of multisen ory channels and active participation. The 

many advantages that underlie within an interactive multimedia system include: 

• Increase in productivity levels 

• Higher rates of learning and knowledge acquisition 

• Control of the learning pace 

• Reaching a wider audience and markets 

Due to the fact that an interactive multimedia system plays a vital role in enhancing 

knowledge acquisition, the implementation of interactive components within thi 

software such as the interactive tutorials and the program execution simulations are part 

of fulfilling this important criteria. 

11 
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Cha ter 2 Literature Review 

2.5 Applying Multimedia to Education 

As mentioned earlier, this package focuses on educating us r on h ' to program in C. 

Thus, this software is not only known as a multimedia softv are but it cant categorize as 

a multimedia educational software. It can serve the need. )f uni' ~ 'it · • tud nt a well as 

a teaching tool used by lecturers or cdu ators whit' introdu ing a new programming 
concept. 

2.5. l What is Multimedia Educational oftware (ME ) 

MES refers to oflwarc programs specifically de clop d for educational purposes, which 

use a variety or different media (tc t, graphics, animation, video, sound, or speech) to 

present information. 

This software is usually called "interactive" implying that the content or direction of 

the program changes in response to some input from the student. The levels of 

interactivity range from "object interactivity", where the system responds to a mouse 

click by playing a sound or displaying an image, to a form of interactivity which allows 

the user to play a role in a simulated environment, and where input from the user 
provide the opportunity to experience changes in the environment that result from the 

manipulated of conditions. 

2.5.2 The Educational Advantages of MES 

Below are the significant advantages of multimedia educational ·on ware: 

• MES provides representations in multiple modalities (e.g 30, auditory, graphic, text). 

Comprehension and retention are remarkably increased when more senses are used in 

acquiring information. 

• MRS can drill students on basic concepts until they reach mastery. 

12 

Univ
ers

ity
 of

 M
ala

ya



Chapter 2 Literature Review 

• MES can facilitates collaborative activity amongst students. 

• MES can help students see interconnections among concepts through the use of the 
hypertext mode. 

• MES can repeat the lesson as many times as users like. 

• Attention can be firmly held, thanks to sophisticat ed int ruction devices and game 
like scenarios. 

• MES has the flexibility to meet the individual ne ds and abilities of each user, 
allowing branching options and different teaming path . 

• The user interacts directly with the software (exploring, answenng questions, 
performing activities and inserting data) and receives immediate feedback. 

• MES provides a "friendly" learning environment, removing barriers such as fear of 
failure, embarrassment and peer pressure. 

2.6 Existing Software Review 

Review on existing multimedia softwares is essential in helping software developers to 
evaluate different components and contents of various software available in the current 

market. The criterias that are taken into consideration include interface design, contents 

and structure as well as availability or non-availability of navigational tools. Reviews 
have been done on three educational software: 

1. Inside the Unified Modeling Language (UML) 
By Rational Software Corporation 

Figure 2.1 The main menu of Inside the UML 
learning software. 
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Chapter 2 Literature Review 

• The target audience for this software are students and professionals, including 
software developers. 

• It has full characteristics of a multimedia system. It incorporates texts, video, 
narration, animation and graphics. 

• The interface designs are attractive and consistent. Th introduction to UML includes 
live video appearance by important figures. 

• Contents and information are well organiz d ind arefully structured to avoid 
information overloading. 

• Navigational features include "Continue' and "Exit . Back and previous functions are 
not needed as all the topics and sub-topics could be accessed without these functions. 

• The learning package conveyed step by step example of constructing the UML 

diagrams clearly, making the learning experience a very effective process. 

• In this software, hyperlinks to web sites with relevant information and free downloads 
are available. 

• Narration is done throughout the package. A clever way of avoiding boredom is to 

change the narration voice from a man's to a woman's half way through the package. 
This way users will stay focussed and still have the interest to proceed. 

2. Java Multimedia Cyber Classroom 

By Harvey M. Deitel and Associates 

Figure 2.2 The main menu of Java How 
to Program learning package. 
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This is a learning package which accompanies a reference book titled Java How to 
Program, Third edition written by Deitel & Deitel. hese are the re ult : 

• This package does not incorporate voice/narration, anim tion and video. Still, it 

have the criteria of an interactive multimedia\ ith Iive-c K1 · uuon, hypertext 
representations and live hyperllnks lo web. it 'S. 

• The cybcr classroom package only acls as a parti 111 .urtun • package a· there is no 
explanation· on proI:,rramming cone 'pis. l J scrs r ·ly on th' I· .sons contained in the 
reference book. The main page is cquipp ·d with hyp nt •xt links, which gives 
access to installation instructions or the D-ROM and the Java 2 SDK compiler, 

complete code examples and web site slinks for Java Demos, Java Resources and 

many other Java components. The resources and information provided is 
sufticient and extensive. Thus, making it very helpful for Java users who are 
seeking for Java resources. 

• One obvious advantage is that it offers a live World Wide Web link to the most 

up-to- date code examples with just a click of the mouse on the hypertext web site 
address. 

• The package comes with a very detailed installation instructions and system 
requirements that cover different platforms. 

• The structure of components on the main page is quite cluttered but somehow 

files 01· executable programs arc very well organized in folder according to it 
chapters and lesson topics. Associations can be easily made among the program, 

from the reference book and the ones in the software, as filenames are ery 
meaningful, for example Welcome ljava, Circle.java. 

• As for navigational tools, the software takes advantage from the Microsoft 

Internet Explorer browser. Y ct, there is one tool that is included, which i return 
to the top page. 
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3. The Logic Tutor 

By David Abraham, Liz Crawford, Leanna Lesta, Agathe Merceron Kalina Yacef, 

University of Sydney. 

Figur 2. An int rface taken from The 
Logic Tutor. 

The Logic Tutor is a tool to support computer science students in their learning of logic 

and more specifically in their learning of formal proofs. 

• This learning package does not incorporate voice, video, sound or animations. 

• The interface design is very design and plain. The structure of components within 

the interface is very cluttered. 

• The software has a modular design for easy modifications especially when there 

are addition of logics or formulas. 

• The learning package is based on practices and tutorials concept. Students are 

able to enter formulas and the system will checked the validity of the operation 

performed against a database of mistake patterns and return feedbacks. 

• The software apply interactivity in the sense of giving quality feedback to users 

informing of them of the mistake done, what type of mistake and advises for 

correction. 

• The software provides Help function that gives explanation on the basic 

functionalities of the Logic Tutor. 
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• The user history module records every exercise the user attempts to allow 

continuation on unfinished exercises. This is considered a good software design 

for flexibility in accessing previous exercises. 

• The software allows tutors and lecturers to create files f e. · rcises and associates 

comments to the exercises to make it more intera ti . Thi could be described as 
an interactive approach. 

Below are examples of other multimedia educational softwares: 

; d1agglny tho 
• im•v• o • - Hatt to tht 
chart tdd• 
d•t• 1bout 
th•t ltlt• 
to the chert 

Figure 2.4 Alice to Ocean 
This software allows the user to travel with an adventurer 
across the Australian outback. The journey can be followed 
linearly or users have the choice to go to different parts of 
the trip by placing the mouse on the chosen destination. This 
CD provides a visually stunning experience that blends 
narrative and interactivity. 

Figure 2.5 Point of View 
This is a history tool that allows for students and teachers to 
add to existing databases of information. There are powerful 
timeline and data manipulation tools included. 

Figure 2.6 How Computers Work 
This is a multimedia computer delivered instruction 
program. It contains lessons and activities for learning about 
computing and its history. 
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2.7 Research Plans and Methods 

In order to obtain sufficient information and relevant material on the ubject anous 

techniques had been consulted. They include: 

• Brainstorming and discussion with lecturers 

Brainstorming helps to produce crcati i l 1s in h )W th , stern should be 

developed. The discussion offers an oppol'tut1it_ lo ·l u iry 111J vulidule µ1uult::11'1~ aod 
I • ' ' I I I . . h . l k suiuhun. it asxureu the w 10 e ploJl:Ct 1: mt c ng 1t trn c. 

• Internet resources 

It offers the fastest and easiest way of accessing information. With the help of 

Google, the frequent used search engine in this project, most of the information 

concerning the latest technology to be implemented in this project could be obtained. 

Relevant texts concerning the subject had been abstracted from electronic journals 

and electronic eucyclupaedras tluuugl1 the; i11tc1ud. 

• FSKTM's Document Room 

From the faculty's document room, past years thesis had been reviewed and 

considered as guidelines. It gives an overview of how the thesis should look like and 

what it should contain. 

• University Malaya's Main Library 

This facility provides books and publications that are relevant to the project. It offers 

a wide range of reliable and useful information. Besides that, the reviewed 

multimedia educational software was also obtained from here. 
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• Reviews on existing educational software 

Through the review· made on the existing multimedia software, a bri ·r idea of th! 
software contents and the interface layout had been b ·n ·flt ·d \ aluation o[ each 
software helps to significantly highlight the important ompou nus that were included 
and its variety interface designs. 

2,8 Authoring ToolN 

Authoring tools have the advantages of colic tine all th . parat multimedia elements 

and integrating the111 with the power of int ra tion o that the application becomes a 
powerful communicator. In the past, incorporating such features into an application 

required tremendous programming code but nowadays with the existence of many 

authoring tools developers save effort and time. These are the features that could be 
expected from an authoring tool : 

• Provide graphics and text function, which allow developers to design, create aud 
edit more text and graphics 

• Posses importing capabilities to allow developers import media elements that have 
been created externally. 

• Provide media integration function that allows developers to se4uencc, li11k 

synd·11oniLe and even script the application in an interactive manner. 

Types of authoring tools 

There are many different types of authoring tools in the market, these arc the popular 
categories: 

• Slide-based 

• Object-oriented or Icon-based 

• Frame-based 

• Script-based 
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2.9 Survey on Multimedia Authoring Tools 

1. Astound Inc.'s Astound 

• Astound is a slide-based authoring tool which ha e th ... c ipnl ilities to incorporate 
multimedia and interactivity. The metaphor that this uthoring softwar follow is 

that ofa traditional Slide 8hOW pr 'Sl:ll( tlio11 S 'llll .uc ·, whet 'ih · screen appears as 

a slide and i~ navigated sequentially. 

• This software is multim xlia capable b .ause th ' are able to import a variety of 
m111timedil'! file typi~s, from graphics to id o to sound and animation. 

• ft also has OLE (Object Linking and Embedding) capabilities that allow 
developers embed or link media elements in each slide. 

• Besides that, it provides a user-friendly toolbar and a slide sorter that enable 

developers to rearrange slides as they want them to appear. The software comes 
with an assortment of template· yet give dtvetupcr::> the choice of creating their 
own master slides and own customized templates. 

• Astound offer an intuitive sequencing method called a timeline. A timeline is a 
hnri7nnfa 1 h:;ir th~t llf~P.pi: trndc '-'f thP. objects' order of appearances on each slide. 

2. Macromedia Authorware 

• Authorware is an object-oriented or icon-based tool. This object-based packages 
utilise the traditional method of the flow-chart metaphor. 

• The media elements are represented by different icons, to create an application 
simply drag a particular media icon and drop it onto the Ilowline, 

• Rut since these packages are primarily used to importing media element , their 
graphics editing and creation capabilities are somewhat limited. 

• Authorware provides over 1,000 Smart Clips which includes buttons, sliders, 
and bullets that can he imported directly into the presentation. 
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• Authorware also allows Director movies file imports into the presentation. 

• Icon-based authoring tools offer a lot more interacti e capabilitie . It provide 
users with hypermedia and hypertext functionalitie .. 

• Users are able lo create links such <is hoisnots or hnl nhi 'els not iusl hclwcen 
I I J .,I 

text items, hut between the other multimedia elem ints such a. graphi s, sounds; 

animations, and digital video. All these \ iihout any s 'riptin) 

Fi 1uP 2. 7 Authorwarc's Flowline 

3. Macromedia Director 

• The Macromedia Director is a frame-based authoring tool, where the use of 

cells, frames and channels are the basis on which a multimedia application i 
built. 

• Director is currently the standard and developers prime authoring tool for 

authoring CD titles, interactive games, kiosks, and product demonstrations. 

• The metaphor that Director adopts is that of the;-1tre and movies This p:.1c:knµ~ 
combines :'I powerful animation engine with interactive capabiliti s. 

• Director's files are sa ed as "movies", the screen is called the Stage, all th 

multimedia eleiY1ents that are imported or created are called Casts and the control 
of the movie is done on the Score. 
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• I1 is similar to that of the presentation packages' tirnclincs that it runs from left 
to right. Director's timelinc is based on frames or cell. 

• Due to its function as an authoring tool that has an animati n engine, Director' 
graphics utilities are powerful. It come v ith , P· i11t "i1iJU\ that allows 
creations of dazzling designs and graphi .. 

• rr developers require to add intern 'ti it I IO th' animations that have been 
created, they would have lo utilise Dir· ·tor's s 't ipting language called Lingo. 

4. Asytrtctrix's Multimedia Toolbook 

• Toolbook i · a script-based authoring tool, ' h re the actions of the multimedia 

clements on the screen arc controlled by scripts and are executed line by line. 

• Toolbook:' s metaphor is that of a book. The completed application is called a 
book and is divided into 'pages (or the screen). These pages can have fields 

(texi), buttons and graphics and can be shared among pages throughout the book. 

• It does allow importation of media elements saved in popular file formats. 

• It also provides a toolbox to create graphical elements like shapes, fie1ds and 
buttons for the pages. 

• Toolbook has limited animation capabilities. Therefore, any animation, video or 

:-.uu11J file::-. l1uvc t" be created i11 tl1i1J-pa1ty software like:: Adobe Premier or 
Creative Labs' Suu11dBlastc1. 

• Once they have been created or imported, they have to be scripted in order to be 

functional. The scripting language used in Toolbook is called OpcnScript. Th 'S' 
scripts handle the actions to be performed by buttons and other multimedia 
clements and control the branching structure of the application. 
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2.10 Summary 

At the beginning of this chapter, readers are told of a bri f explanation on the C 

prog1amming language and the reasons why this multimedia ftware ofter a learning 

package on C programming. C is a powerful pro irnmmin 1 Inn iua ic that i used 

frequently by programmers and should be a Iundam cntnl know I due for beginners. 

The multimedia term i · defined a· th' fi 'Id con ~r-'rn ~ i v 'th th . com put .r-controlled 
in1<~1rn11inn of text rJT~nhic« still ~md movirw im )1•~$ animation and any other medium ._, ''-' I I U > ' 

where every type of information can be rcprcsem •d, storc~d, trnnsmitf~<I, :md pror.P.~«P.d 

, ;; e ifaily Th"'" "'" """ charnc1cr is1ics or mul1imcdia; they must be com purer controlled, 
they arc inlcgralcd, all inlOrmalion is rcprcscn1cd in a digi1al form and lastly lhey may 

oift< init1adivily. lnioradivily lta!ls to internctive multimedia which involves people 
• , • "•l 1 • 1 1 1 1 • J, I' , 1, • 1" ,1 , 11 f' comrnur111.;aung wun peopie, arueu ny 1r1a1.;11111e~. H rerers Lo rrrurumeura mat auuwx mr 

use1 co11iiul. Hu111a11-Co111µuie.- i11kiadiu11 is a Jis1.;ip1im; concerned with the design, 

evaluation and i111µle1111::11tatiu11 u[ iuk1adivc l;uurµul.iug :-:.y~l.cu1::i fu1 i1uuraH u~t wiili Hie 
study of major phenomena surrounding them. 

Multimedia Educational Software refers to software programs sµc~ifkally dcvck1ptd 

for cducaiiunal purposes, which use a variety of different media (text, graphics 

animation, video, sound, or speech) to present information. M •S provides a friend) 

environment, removing barriers such as fear of failure, embarrassment and peer pres ure. 

Existing software review is done on three software; Inside the Unified Modeling 

Language, Java How lo Program and The Logic Tutor. Inside the UML is a very 

interesting and complete software. Java How to Program docs not incorporate narration 
::ind :rnim::ition in the snnw::irr. as it only holds live rroeram execution cod s, Java 2 Sl)K 

compiler and Java resources malerial. The Logic T111or is ;i son ware with <falaha. c: that 

23 

Univ
ers

ity
 of

 M
ala

ya



Chapter 3 Svstem and Requirements Analysis 

CHAPTER 3 

SYSTEM AND REQUIREMENTS 
ANALYSIS 

Univ
ers

ity
 of

 M
ala

ya



Chap_ter 3 System and Requiremems Anal 'Sis 

Chapter 3 System and Requirements Analysis 

3.1 Overview 

In any software development project, there i a s iqu 'nee 1f st' , tak 'll to a .cornplish a 

set of tasks. This set of ordered tasks is called a process, 1 he softx are development 

process is sometimes called the software life ~ ·l ·. Th T' a i variou · types of life cycle 

models. In this chapter two different models will b • dis .uss · I. The general steps in a 

software development process usually involve, th· following stages: 

• Requirements analysis and definition 

• System design 

• Program design 

• Writing the programs (program implementation) 

• Unit testing 

• f ntegration testing 

• System testing 

• System delivery 

• Maintenance 

There are several reasons for modeling a process: 

• The model reflects the goal of the development, such as building high-qualif 

software and finding faults early in development. 

• Description of development process forms a common understanding of the 

activities, resources, and constraints involved in software development. 

• It helps the discovery of inconsistencies, redundancies, and omissions in the proces 

and in its constituent parts. 

In this chapter, discussions on software process models and techniques of eliciting 

requirements from the right resources are done. There will be a list of the system 
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requirements definitions as a result of the requirements eliciting process done earlier. 
Included in this chapter are the functional and non-functional requirements of the system. 

3.2 Waterfall Model 

This model is one of the first models to be propo scd, illustrat 'i in Figure ~.I, where the 

stages arc depicted as cascading from on' another. s th' figure implies, one 
development stage should be completed before th' next begin .. The waterfall model 
presents a very high-level view or what go , on during d vclopmcnt, and it suggests to 
developers the sequence of events they should exp t to encounter. 

Requirements 
A1wlvsis 

Unit & Inte 
zration Tcstinz 

Operation & 
Maintenance 

Figure 3.1 The Waterfall Model 

The waterfall model can be very useful in helping developers lay out what they need 
to do. Its simplicity makes it easy to explain to customers who are not familiar with 

software development; it makes significance which intermediate products are necessary 
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in order to begin the next stage of development. Aside from the advantages mentioned, it 

has received many critics ever since it was introduced. The biggest problem with the 

waterfall model is that it does not reflect the way code is really developed, software is 

usually developed with a great deal of iteration. Other than that the model fails to treat 

software as a problem solving process and it does not provid guid nc to developers on 

how to handle changes to products and activities that are likely to occur during 

development. Many other, more complex mod ls ar really just modifications and 

improvements of the waterfall model, incorporatin f dback loops, extra activities and 
prototyping. 

3.3 Rapid Application Development Methodology (RAD) 

-------• Compress•4i------ 

Deploy 

RAD 

Figure 3.2 Comparison of RAD and the traditional Waterfall model 

Rapid Application Development (RAD) is a methodology for compressing the analysis, 

design, implementation/build and test phases into a series of short iterative development 

cycles. The key objectives of RAD is high quality systems, fast development and 
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delivery, and at a low cost. The types of development to which RAD is especially seen as 

suitable are those applications where: 

• The system o be build is of a small-scale and of short duration (--6 months) 

• The application is interactive 

• The functionality is clearly visible ot the u: 'r int irface 

• The user group is clearly defined 

• The functionality of the system L not omput tionally com pie.' 

These arc the common components of R/\D: 

Timeboxing 
Project control in RAD is seen to involve scoping the project by prioritizing and defining 
delivery deadlines or 'timeboxes'. If projects start to slip, the emphasis in RAD projects 

is on reducing the requirements to fit the timebox, not increasing the deadlines . 

Incremental Prototyping 
Prototyping is essentially the process of building a system in an iterative way. The 
developers, after some initial investigation, construct a working model that they 

demonstrate to a representative user group. The developers and the users then evaluate 

the prototype 
designs, making modifications and agreeing on enhancements and amendrn nts. 

Prototyping helps to accelerate systems development. 

Rapid Development Tools 
Projects implementing R/\D should not involve complex programming. This normally 
means some combination of fourth generation languages (4GLs) and graphical user 

interface builders (interface design software). The project does not include hard-core 

programming but more to the assistance of application software. 
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Joint Application Design (JAD) 

Small development teams usually characterize RAD. The teams are made up of both 

developers and users. JAD gives the developer an opportunity to elicit requirements and 

discuss on systems design with users. This is important in order to produce high quality 
software. 

The Advantages of RAD 

• Iteration allows for effectiveness and sci I-correcrion. he development process is 

much more flexible and efficient, because syst m de elop rs can quickly readjust the 

development direction toward the required functionality. 

• Shorter development period and an early delivery date is expected. By using RAD, 

the complete version of the system is available much earlier than with a conventional 

model. Due to the iterative cycles done on important stages, early detection of faults 

and modifications on requirements saves time and effort of altering the system at a 
costly stage. 

• High-quality systems can be delivered as developers work closely with users to 

extract requirements of the highest priority and modifying the design many times 

until the satisfied design is established. 

The Disadvantages of RAD 

• RAD is not suitable for real-time or safety-critical systems such as the flight 
monitoring system. 

• It is also not suitable for very large infrastructure systems, computationally complex 

systems and applications in which the functional requirements have to be fully 

specified before any programs are written. 
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• RAD is not appropriate m a system where many new technologies are to be 
introduced in the scope project, as too many new technologies require more time for 

familiarization and would effect the delivery stage. 

3.4 .Justifications In Choosing Rapid Application Development Methodology 

Choosing the right software development mod 'I to . uit a p rti ular system is very 
important in ensuring the whole development pro 'S. flow • moothl ' and i successfully 
delivered within the deadline. The pref rrcd pro c • m dcl for the implementation of 

this multimedia package is the Rapid Application D" elopment Model. These are the 
justifications: 

• The iterative cycles and prototyping within the model would facilitate in 

modifications on the system design or amendments of user requirements that are 
due to occur later throughout the development process, making the whole process 

very flexible to changes. 

• With the iterative procedure, time and effort could be saved as changes are done 

gradually during development and not at the final stage. Thus, resulting in a 

shorter development time. 

• Another reason is due to the characteristics of RAD that is meant for developing 
systems such as this multimedia package. This package is suitable for RAD as it is 

of a small-scale, given a short duration of four to five months, implementing 

interactivity, and does not involved much of complex programming. Due to the 

short duration given, the package could benefit from 'timeboxing'. 

• As for JAD, in this project, assumptions have to be made that the users where the 

developers work with to obtain requirements are peers and the lecturer 

(supervisor). It is true that to acquire information relating to interface designs or 
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• system requirements in this project a small Joint Application Development session 
need to be held with the project's supervisor and peers. 

3.5 Capturing the Requirements 

Requirements analysis is always the first st "'P in on software d velopment process. lt 
helps to identify important system and users rcquir cm cut in rdcr 1 produce software of 
acceptable quality and utility. Therefore, it is on .. id 'red a a ry important step and 

· always come first in any software life cycle. It is con id red a a critical part of software 

development process. Variety of technique is us d to determine what the users and 
customers really want. These are the techniques used in order to obtain requirements for 
this system: 

Brainstorming and discussion with customers 

In this software development project, the supervisor acted as the customer of which the 

developer is building the system for. Assuming that this package is developed for the 
customer, it is important to know what kind of features that the customer would like to 

sec on the system. Thus, it is important to work closely with the supervisor to extract the 

requirements. Weekly meetings are done to validate the requirements. This is part of an 

iterative process done to assure that the software will meet the customer's exact 
requirements. 

Discussions and interviews with potential users 

As for peers, they can be assumed as the potential users of this system. Users are as equal 
important as customers because they are the ones that will be utilizing the software. 

Through discussions and interviews their requirements could be obtained. Most of their 

views reflect on the interface designs and navigation features. This group of resources 

helps in providing opinions on the user-friendliness criteria that the software should 
posses. 
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Reviews on current existing software 

This evaluation technique is essential in giving ideas of the characteristics that a good 

multimedia learning software should present. Besides that, it gi es a picture of how the 

software's contents should be structured and presented lo the u · rs. A the reviewing 

process is conducted, assuming we are normal users, we iould d t rmin the advantages 

and the disadvantages of the software reviewed. In Iir ictly, it h ilps to convey the 

important criterias that should not be overlooked in this soflwar '. 

3.6 Approach to the Development of the System 

Multimedia development, like any production proc ss that involves the coordination of 

multiple skills, can he complicated. Careful planning and designing of the overall system 

can help to ensure that the project moves along smoothly and efficiently. The overall 

objective of the planning process is to accurately assess the time, resources and costs 

(commercial purpose) associated with a project. It can also help identify and avoid any 
obstacles to completion. 

The planning and designing process occurs in stages. The first stage is the development 

of a project description, or proof of concept, which is a written description of the project. 

A good proof of concept is useful for consolidating and directing the ideas for a project 

before any complex computer work is started. The proof of concept for this project 
consists of: 

I. System requirements definition : the system's criteria 

2. Functional requirements: the system's interaction with its users 

3. Non-functional requirements: the system's behaviour 

4. Project scope: the target audience and modules involved 

The next important stage of project planning is the development of a storyboard and a 

logic flowchart, which will be explained in Chapter 4 under System Design. 
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3.7 System Requirements Definition 

A requirements definition document is written in terms that the customer can understand, 

the requirements definition is a complete listing of everything the customer expects the 

proposed system to do. In this software development, the system will apply the 

'timeboxing' feature of RAD methodology, requir im ·nt · mi iht b added or reduced 

depending on the capability of accomplishing the r iquir im ints v ithin the deadline. 

Below arc the requirements or the system that w ire SU'' issfully elicited through the 

requirements capturing process: 

1. The learning package is presented in .nglish 

2. The medium of teaching to be incorporated must include: 

• Text 

• Voice I narration 

• Graphics 

• Animation 

3. The learning package should include an explanation on the C programming language. 

4. The software should provide relevant topics on C programming language. 

5. For each topic or sub-topic, a user is given an explanation and a choice for further 

explanation, which will explain the topic in more detail. 

6. The software should provide methods to help users in better understanding of 

program reading during program executions. 

7. It should be able to teach users on how to read a program. 

8. The package must make the whole learning process an effective experience, which 

helps to increase the retention and comprehension rates. 

3.8 Functional Requirements 

A functional requirement describes an interaction between the system and its 

environment. Here are the lists of functional requirements for this software: 
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1. Narration and texts will be conveyed in one version which is English. 

2. There will be an Introduction module to give a brief explanation about C 

programming language. 

3. Relevant topics that will be discussed in this learning packug will b placed in the 

Lesson Module. 

4. For further explanation on the topic' discuss ·d th· ' st 'Ill "ill provide an Additional 

Lesson Module where more explanation could be ace .ss id. 
5. For in-depth understanding or program c: 'cut ion and its output there will be line-by 

line program execution examples with outputs. All the s mplc codes included in the 

package can he obtained from the Sampl Code Module. 

6. In order to make the learning package effective, interactive tutorials and practices are 

included at the end of every sub-topic within every chapter. Tutorials are made 

available in the Tutorial Module. ln addition to that, tutorials that are provided at the 

end of every sub-topic consist of two varieties; interactive multiple choice questions 

and a programming question with an interactive button to view the answers. Answers 

can only be accessed via the Tutorial Module to encourage effective learning. 

3.9 Non-functional Requirements 

Non-functional requirements focus on the user-friendliness, interactivity, usability and 
efficiency of the software. 

l. User friendly 

User friendliness of an application is always associated with the interface design. As for 

this software, it provides a simple, consistent and informative interfaces. The functions 

and sections within the software are carefully layout for easy accessed and recognition. 

Besides that, the components on every interface are minimized to reduce information 

overload and screen cluttering, which could confuse users. Other than that, navigational 

controls are provided to assist users with the information flow. Navigational buttons such 
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as "Previous", "Forward", "Continue Lesson", "Sound Toggle", "Main" and "Exit" as 

well as buttons to access every lesson individually will be provided. Another friendly 

feature is the ability to link sub-modules from the main menu. For example, the Tutorial 

Module within the Lesson Module can be access directly at the main menu without 

having to pass through Lesson Module. 

2. Interactivity 

The main feature of interactivity within this learning package is th tutorials and the line 

by-line program execution simulation. The tutorial provide practices for users to test 

their knowledge and answers will be provided int ra ti l 1 with a press of a button. The 

program execution simulation will help users reinforce their understanding of the 

program execution sequence and the expected outputs. Meanwhile, the tutorials provided 

test user's knowledge regarding the sub-topic and gives answers in real-time where a 

window with remarks are presented with every right or wrong answer chosen by the user. 

An addition to that, a programming question with button for answers is also made 

available as a means of effective learning. Other than these features, the navigational 

controls provided is part of the software's interactivity capabilities, which give users 
control over their own learning pace. 

3. Usability 

The usability rate of this software is high as the interface design and the contents are 

clearly defined. Users will not face difficulty in accessing modules within the learning 

package because hypertext representations and icons arc provided. The navigation tools 

wilJ enhance the user's movement around the software contents. Thus, providing a fully 

interactive environment where all choices arc made by users. Apart from that, the 

Additional Lesson Module within the Lesson Module provides detail information for 

extra knowledge on every sub-topic that are discussed in this presentation .. Users will 

discover that with these helpful features this software provides the highest ease-of-use. 
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4. Efficiency 

The efficiency of linking to a page when the function is prompted lies within the 

hypertext feature and navigational controls of the software. With these features, the users 

learning experience will be made efficient. Not only the packag is ea y and effective it 

also allows fast and efficient learning. 

3.IO Summary 

This chapter concentrates on the important asp' ts or a oflv arc life-cycle. Basically a 

software process involves requirements analysis and definition, system design, program 

design, implementation, unit testing, integration testing, system testing, system delivery 

and maintenance. Two examples of software life-cycles are the Waterfall Model and the 

one adopted in this project the Rapid Application Development methodology. Waterfall 

is a very linear life-cycle where as RAD compresses the development processes into 

series of short iterative cycles. 

A few of RAD components include 'timeboxing', incremental prototyping, rapid 

development tools and Joint Application Design. One of its advantage is that the 

development process is much more flexible and efficient as iteration allows for 

effectiveness and self-correction. On the other hand, RAD is not suitable for real-time or 

safety-critical systems and large infrastructure systems. 

The preferences towards applying RAD in this project arc due to many reasons. 

Compared to the rigid and linear Waterfall model, RAD is much more llcxiblc and 

retlects the real software development process that is mainly consist or iterative 

processes. Iterations within the software life cycle encourage early fault detection and a 

system that is very close to the users' expectations. RAD is very suitable to be 

implemented on small-scale software development projects such as this one. It saves time 

and effort. 
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The most critical part of a software life cycle is the requirements capturing stage. It 

has to be done in many effective ways in order to get the right information from the right 

resources. In this project brainstorming and discussions with the project s supervisor and 
peers are among the techniques involved. They are very important r iources as they act 

as the system's customer and users. Other than that, re i ·w s on nm mt · .i ·ting softwares 

help in providing a clearer picture of the latest Ir mds and t .chnologi '' implemented in 

software development nowadays. 

The most integral part or a system i it rcquir ments definitions. This is a document 

written in terms that the customer can und rstand and it reflects on the customer 

requirements towards the system capabilities. The full list of definitions can be found in 

the system requirements definition topic at 3.6. Besides the requirements definition, every 

system should have functional and non-functional requirements that describe the 

interaction between the system and its environment and the system user-friendliness, 

interactivity, usability and efficiency respectively. The complete lists are in the sections 
3.7 and 3.8. 
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Chapter 4 System Design 

4.1 Overview 

The next stage to be encountered, upon the completion or th' S) ·t nu and r iquircmcnt 

analysis process is the design stage. ln design. tugc, th' structure and contents are layout. 

This stage is the platform where all or the, yst cm prob! nus flt' transform d into 

solutions. An important issue in system design i. the d , ign style, and techniques used in 

conveying the architecture of the whole system in the most understood concept. 

4.2 Conceptual Design 

A conceptual design tells the customer of the overall system functions and purpose in a 
language that the customer can understand, rather than in computer jargon and technical 
terms T+ helps customer +o understand ~· ·~-' ...t:cc~-~-+ ~~--~-~-+ of +t.~ n~A- ... n-~ n--1 :+r "· .u 1 ""' l 11 l tu '"l 1 vvv1y uu.t\,,tylll vv1upvuvlll v Lu\, "v:Uvvru..., auu tl" 

functions. 

Basically, the overall system consists of six modules which are the Introduction 

rnoJuie, Lesson module, Additional Lesson module, Sample Code module, Tutorial 

module and Answer module. Here are the descriptions of each module auJ its funi.;tiulb. 

1. Introduction Module 

In this module users are given a brief introduction on C programming language and its 

importance. Other than that, in this section users are also informed of the reasons as why 

to learn the C programming language. 
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2. Lesson Module 

The Lesson module gives access to all the programming topics and its sub-topics. The 

topics and sub-topics are listed as below: 

i) C Fundamentals 

• Components of C program 

• Create and Compile a Program 

• Variables 

• Constants 

• Arithmetic Operations 

• Comparison Operators 

9 Order of precedence 

ii) Conditionals 

• The if Statement 

• The ? Operator 

• The Switch Statement 

iii) Loops and Iteration 

• Increment and Decrement Operators 

• The for Statement 

• The while Statement 

• The do-while Statement 

-. Break and continue 

iv) Arrays and Strings 

• Single and Multidimensional Arrays 

• Strings 
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v) Pointers 

• Pointers to Functions 

• Pointers and Arrays 

o Array of Pointers 

vi) Functions 

• Function Parameters 

• Void Functions 

• The return Statement 

• Function Prototypes 

In every sub-topic there will be sample codes execution simulation. With a click of 

the mouse these sample codes can be accessed. These sample codes are available 

within the Sample code module. Besides the codes execution simulation, at the end of 

every topic and sub-topic users will be tested through tutorials. A hypertext or button 

will be placed at the end of every topic and sub-topic that will transfer users into the 

Tutorial module where all tutorials reside. 

3. Additional Lesson Module 

This module provides additional information to the topics contained in the I .csson 

module. It provides users with further explanation on the relevant topics which they need 

more concentration. As for beginners, a brief explanation might not satisfy their 

understanding so they would need to go deeper into the subject for better comprehension. 

This is a very helpful feature as there will be more sample codes for users to observe and 

evaluate. Users will also be provided with more tutorial questions. 
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4. Sample Code Module 

The sample code module holds samples of programs that can also be linked from the 

Lesson module. It provides interactive program execution simulation. There will be a 

line-by-line explanation on how the programs are e tccuted. Thi' i · to ducate users on 

how to read programs execution sequence. The sarnpl programs are labeled carefully 

and meaningfully to avoid confusion and for case al locating r '1 .vant programs. This 

module is also can be accessed via the main sere m, om nim 'S, advance learners they 

would like to make a quick reference by ju. t c aluating a program execution sequence. 

5. Tutorial Module 

In this module a database of tutorial questions are kept and can be accessed through the 

Lesson module and other parts of the learning package. It is important to place a 

hypertext link from the main screen to the tutorial questions as there are users who's 

concept of effective learning is by testing on themselves these tutorial questions at the 

very end of al I the lessons. The tutorial questions are placed at the end of topics and sub 

topics. This tutorial module is equipped with interactivity as it supplies answers at the 

end of the tutorial questions. This module provides more tutorial questions that can also 

be accessed from Additional Lesson module. 

6. Answer Module 

The Answer module can only be accessed via the Tutorial module. Part of providing an 

effective learning concept, its intention is to encourage users to try out the tutorial 

questions. Somehow it is easier to comprehend answers when the questions arc provided 

first. By just looking at the answers it is difficult to relate to the learning experience. Due 

to this fact the module access is not provided at the main screen. 

40 

Univ
ers

ity
 of

 M
ala

ya



Chapter 4 S -stem Desi 

4.3 System Modeling 

The system is designed with modularity that partitioned e ery component within the 

system into well-structured modules. Modularity in a system design h lps developers to 

easily maintain the software contents. In order to model the y t em' d sign, structured 

system modeling techniques are adopted. Stru turcd mod ling i a process-oriented 

technique that breaks up the overall system into hi irnr .h ' f tru ture chart modules that 

consist of the system's decomposition diagram. 

Decomposition is the act of breaking the yst nn into its component subsystem. It 

shows the hierarchy of the system contents. It gives a high-level description of the 

functions that arc to be implemented and builds lower-level explanations of how each 

component will be organized and related to other components within the system. 

Main screen 

Introduction Lesson Sample Code Tutorial 

Morn 
Tulurial 

More 
Sample 

Additional 
Lesson 

Tut01ial 

Answer 

More 
Tutorial 

More 
Sample 

Figure 4.1 Decomposition diagram for the main screen of Leaming How to 
Program in C learning package 41 
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Due to the enormous contents of the Lesson Module, an individual decomposition 

diagram for the Lesson Module has been constructed. 

~ 
Basics of Conditionals Looping & . nays & Pointers Functions c Iteration Strings 

I 

I Top; I I 
Topi~ 2 Topic 2 I Topi~ 2 I 

I Topi~3 1 
Topic 3 Topic 3 

Topic 4 

Topic 5 

Topic 8 

Lesson 
Module 

Additional 
Lesson 

More 
Samele 

More 
Tutorial 

Sample Code Tutorial 

More Sample More Tutorial 

Answer 

Figure 4.2 Decomposition diagram for Lesson Module 
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4.4 Storyboards ( User Interface Design ) 

User interface design in a multimedia environment using Macromedia Director is known 

as storyboards. A storyboard is a visual representation of the project using images and 

descriptions to give the proof of concept a tangible form that can b discussed and 

viewed. It is used as a blueprint for the development or th .. graphics and other visual 
elements for the project. Besides serving as a guid \ the toryboard can also serve in 
determining the effectiveness of the graphic designs. An er imag ar introduced, screen 

layout, colour and other esthetic aspects can be c aluated. 

The storyboard consists of a series of images that show moments of change in the project. 

rt describes the action in the scene, such as the path of animations in the presentation, ~~d 

where a scene changes. A storyboard might experience slight changes or improvements 
along the development of the project. 

The human-computer interface is possibly the most important element in a multimedia 

application. Not only docs the message have to be accurately conveyed from the sender 

to the recipient but the way the message is conveyed also has to be supportive. lnterface 

designs are created to serve the needs of the users. Therefore, most developers are 

concerned on the "user-friendliness" issue connected with interface design. Many of the 

components that make up the interface are designed to support the message and concepts 

th:!t are ~e!~; expressed in the multimedia application. The main issue in interface design 

usually involves on how to convey the contents of the multimedia application through the 

most convenient and effective way for the users to comprehend. 

As part of RAD, storyboards or interface prototypes have been constructed in order to 

allow evaluation and validation of the functions and purposes before the real 

implementation is being done. Interface prototypes help developers to create user 

interfaces that satisfy the users needs which also plays an important role in providing 

case-of-use to them. 
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Figure <1-.3: Part I, Opening Animation 

Description 

Nine icons of programming keywords animate by falling from the top part of the screen. 

In the background is a synthesized drum beat music. 

Animation 

Nine icons of programming keywords animate in two cycles pattern. The icons are: 
keyword printf, scanf, if else, return, void, #include, do-while, switch and integer. 

Transition 
None 

Interactivity 
None 

Audio 
Synthesized drum beat 
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Allow user to quit the program 

The sound toggle button allows 
u er to tum the sound/narration 
on and off 

Bring users to a screen with the 
, yn p, L of th' multimedia 

Figure 4.4: Part 2, Opening Animation 

Fon ard/Procccd button to 
move to the next screen, 
entering the Main Option 
sere n 

Description 

All of the nine keyword icons disappear at the lower part of the screen. The word 

"LEARN TO PROGRAM IN " animates from the center part of the screen to fu]l size. 

The alphabet C is at the background. At the same time four buttons appear on the static 

interactive screen and a welcoming speech is presented. At upper right part of the screen 

there are three buttons About, Sound and Exit. At the lower right one button which is the 

Forward/Proceed button. 

Animation 

The word "LEARN TO PROGRAM lN" animates from small to large from the center of 
the screen. Button rollover and pressed states. 

Transition 

Dissolve Bits upon clicking button Forward/Proceed 

Interactivity 

About button: takes the viewer to an information screen wilh a synopsis of the overall 

multimedia presentation, the software used to develop this presentation. 

45 

Univ
ers

ity
 of

 M
ala

ya



Cha /er 4 S stem Desi 1 

Sound toggle button: allows user to make an option whether to listen to the narration I 
background music or to switch them off. 

Exit button: brings users to an option screen prompting \ h ether to quit from the 

multimedia presentation or stay. If the user chose "No" it will bring them back to the 

main option screen. If"Yes", automatically the program, ill »cit. 

Forward/ Proceed button: Access USl:rS to the main option screen where all the main 

modules reside. Thus, permitting users to start their learning experience. 

Audio 

A welcome speech, no background music 

Starts the presentation at the 
opening animation screen 

Allow users Lo quit the program 

The sound toggle button allows 
user to turn the sound/narration 
on and off 

Bring users to a screen with the 
synopsis of the multimedia 
contents 

Figure 4.5: The Main Option Screen 

The four main modules that are 
available in the Main Option 
screen 
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Description 

This is the main option screen that gives users access to four main modules in this 

presentation; the Introduction Module, Lesson Module, Sample Code Module and 

Tutorial Module. The background texture and colour arc as similar a· the opening 

animation background, which is a textured purple back iround graphic. This screen 

provides four buttons which Exit, Sound toggle, About and l lomc buttons. At the lower 

left part of the screen there is an embossed logo \: ith th' till' of the multimedia CD 

underneath the C logo. All word labels such as "Main Option" and' Lessons" have a 3D 

effect and shadowed. 

Animation 

Button rollover and pressed states, transitions 

Transition 

Dissolve Bits on initial entry. 

Interactivity 

Home button: take users back to the opening animation. 

About button: takes the viewer to an information screen with a synopsis of the overall 

multimedia presentation, the software used to develop this presentation. 

Sound toggle button: allows user to make an option whether to listen to the narration I 
background music or to switch them off 

Exit button: brings users to an option screen prompting whether to quit from the 

multimedia presentation or stay. Ir the user chose "No" it will bring them back to the 

main option screen. If "Yes", automatically the program will exit. 

Audio 

None 

47 

Univ
ers

ity
 of

 M
ala

ya



S istem Desi 1 

Allow users to Quit the program 

Bring users to a screen with the 
synopsis of the multimedia 

Brina us rs back to the Main 
ption s reen 

Th six main topics in the 
Lesson Module 

Figure 4.6: The Lesson Option Screen 

Description 

This interactive screen provides access to the six main topics that will be covered in this 

learning package. On the upper right of the screen is four important navigational buttons. 

At the lower left side of the screen is the embossed C logo and underneath is the title of 

this multimedia package. All word labels are in the form of shadowed 3D graphics. The 

background graphic is similar to the one in the Main Option screen. 

Animation 

Button rollover and pressed states, transitions. 

Transition 

Dissolve Bits on initial entry 

Interactivity 

Main button: this button helps users to return to the Main Option screen. 

About button: takes the viewer to an information screen with a synopsis of the overall 

multimedia presentation, the software used to develop this presentation 
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Sound toggle button: allows user to make an option whether to listen to the narration I 
background music or to switch them off. 

Exit button: brings users to an option screen prompting \ heth r to quit from the 

multimedia presentation or stay. ff the user chose "No" it will bring them back to the 

main option screen. lf"Yes", automatically the program will exit. 

to return to the 
previous page 

Forward to the next page These are the sub-topics for 
the main topic Functions 

Take users 10 the Sample 
Code module to view the 
line-by-line program 
execution simulation 

Provides further 
explanation on the 
relevant topic 

Provides tutorial 
questions on the relevant 
topic 

Main Topic Easy Access buttons: 
enable users to access these topics 
without having to go back to the 
Lesson Module screen 

Figure 4.7: The Lesson module screen 
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Description 

This screen resides in the Lesson Module. It contains text explanation and narration on 

the relevant sub-topics. The explanation might span to more than one page. 'I here are 

many navigational buttons provided within this sor en. There are fiv ... buttons on the 

upper right part of the screen, which has two n w button feature ; the "Previous" and 

"Forward" button. These buttons are round in shape and hav a D ffi ct. Underneath the 

explanation text there are three buttons; "View Sample Code", "Mor Lesson" and 

"Tutorial" button. J\t the lower part of the screen, si navigational buttons are provided to 

help users access the other main topics easily. These buttons are oval in shape and have a 
JD effect. 

Animation 

Button rollover and pressed states. 

Transition 

Dissolve Bits on initial entry. 

Interactivity 

Previous (left-arrow) button: this button helps users to navigate to the previous screen 
that had been visited. 

Forward (right arrow) button: this button takes users to the next screen 

View Sample Code button: takes users to the Sample Code module where there will be a 
line-by-line program execution simulation 

More Lesson button: gives users more explanation on the relevant topics. 

Tutorial button: this button will present users with multiple choice questions and a 
programming question with given answers. 
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Main Topic Easy Access buttons: the Main Topic buttons are located at the bottom of 

the screen and they consist of six buttons C Fundamentals, Conditionals, Looping & 

Iteration, Arrays & Strings, Pointers and Functions. iach of the buttons holds access 

to the topic as stated on each button. This way it is convenient for u r to access to any 

other topic from any point of the lesson. 

Audio 

Narration on every lesson page. 

This label tells users that 
they are in the Additional 
Lesson module 

This bring users back to the 
main topic so that users can 
continue the lesson from 
where they had dropped off 

This button opens a screen 
with another Line-by-tine 
program execution sample 
1,;ode 

Additional Lesson Easy Access 
buttons: these buttons will bring 
users to every additional lessons of 
each of these topics 

Figure 4.8: The Additional Lesson module screen 
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Description 

This screen belongs to the Additional Lesson Module and is accessed via the Lesson 

Module. It elaborates on the sub-topics from the Lesson Module. Thi module is essential 

for beginners who need more resources of information on the programming topics. This 

module is part of an effective learning concept. This s ·r n .ontuin · the five main 

buttons on the uppor right side of tho screen that arc similar to th' one· in the Lesson 

module. Other additional buttons arc the" ontinuc L .sson" and "Another Sample Code" 

button. 

Animation 

Button rollover and pressed states 

Transition 

None 

Interactivity 

The five main buttons on the upper right side of the screen. The "Exit", "Sound Toggle", 

"Main", "Previous" and "Forward" button. 

Continue Lesson button: in this case, when this button is clicked users will be brought 

back to the screen where they had accessed this Additional Lesson screen, which wi11 be 
the sub-topic Function Parameters of the Lesson Functions. 

Additional Lesson Easy Access buttons: these buttons is located at the lower part of the 

screen and labeled according to the six topics that arc covered in this learning package. 

They arc the C Fundamentals, Conditionals, Looping & Iteration, Arrays & Strings, 

Pointers and Functions. Each of these buttons will take users to their own Additional 
I .esson screens. 

Audio 

Narration 
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Main Topic Easy Access buttons: 
enable users lo access these topics 
without having to go back to the 
Lesson Module screen 

Figure 4.9: The Sample Code module screen 

Line-by-line program 
execution: user will be 
able to trace the 
sequence of program 
x cution 

Thi. window contains 
rplanation on every 

executed/highlighted line 

This i. an output window 
that shows the result 
output due to program 
line execution 

This button will start the 
program execution from 
the beginning 

Description 

This is the Sample Code screen. There will be one sample code at the end of every sub 

topic and another sample code at the end of the additional lesson sub-topic. Overall there 

will be two sample codes provided for a sub-topic. This screen will present a sample 

code, which allows users to observe the line-by-line program execution sequence. At 

every executing line a highlight bar will appear to focus the attention on the particular 

line. At the same time, two windows will appear at the right side of the screen. The 

window with brown background will have explanations on the particular highlighted line. 
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The second window with black background is the output window that shows the output 

produced by the highlighted lines. Somehow, not every line that is e ·ecuted will produce 
outputs. 

Animation 

Button rollover and pressed states. 

The line-by-line program execution simulation. 

Transition 

None 

Interactivity 

The five main buttons that have been explained earlier. The "Previous", "Forward", 
"Main", "Sound" and "Exit" button. 

Repeat Program Execution button: this button allows users to observe the line-by-line 

program execution starting from the beginning again. 

Main Topic Easy Access buttons: the Main Topic buttons are located at the bottom of 

the screen and they consist of six buttons C Fundamentals, Conditionals, Looping & 

Iteration, Arrays & Strings, Pointers and Functions. Each of the buttons holds access 

to the topic as stated on each button. This way it is convenient for users to access to any 
other topic from any point of the lesson. 

Audio 

Narration 
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Multiple choice questions with 
interactive answering concept 

By clicking on these 
buttons users will be 
inform d of their 
an, wers accuracy. 

these sub-topics 

This programming 
tutorial will be 
provided with a 
button for answers 

Tutorials Easy Access buttons: the 
tutorials in each of these topics can be 
access via these buttons 

Figure 4.10: Tutorial module screen 

Description 

Within this screen are four multiple choice tutorial questions with interactive answering 

approach where answers could be obtained with just a click of the button. The tutoria 1 

will interact with the users by presenting a window with remarks of the answer's 

accuracy. Other than that, every tutorial will include one programming question. The 

answers for this programming question could be viewed interactively by clicking on the 

"Answer" button provided. Links to other sub-topic tutorials arc provided on the right 
side of the tu tori.al screen. 

Animation 
Button rollover and pressed states. 
Transition 
None 
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Interactivity 
The five main buttons that have been explained earlier. The "Previous", "Forward", 

"Main", "Sound" and "Exit" button. 

Multiple Choice Answer buttons: these small red buttons if pre· sed will cause a window 

popped up on the right side of the screen informing the us ers of th ir an rwers accuracy. 

Programming Aoswer buttons: This button will pro id' us 'rs th' program codes answer 

for the programming question. 

Tutorials Easy Access buttons: these buttons will take users to the tutorial questions 

contained in each of these topics. 

Audio 

Narration 

4.5 Inventory 
Once all of the planning and designing has been made for the design of the project, 

attention can be placed on planning and creating the elements that will actually be 

included. This not only helps organize the project, but also helps determine the software 

needed to develop the elements. The types of graphics or images that are chosen to be 

included in the project determine the type of graphics or image editing and creation 

software that will be used. 

Part of the process of organizing the media for a project is developing the inventory, a list 

of all of the media needed. An inventory typically contains the name, media type, and 

location in the project of each item used in the project. 13esides serving as an 

organizational tool, the inventory can also serve to put into full perspective the scope of 

what is required to create the project. The inventory is not only a list of file names, it is a 
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production tool. Below, is part of the project's inventory list. 

Inventory List for Main Option Screen: 

Name FilcName CastNamc Type Purpose 
- - 3rct background background3.psd backgrounds graphi Back drop 

·- ( 725 x 525) 
I lorne button homel.psd home I Buttorugraphic) Go to opening 

homc2.psd homcz animation 
home3.psd home3 

About button abotl .psd abotl Button(graphic) Go to 
abot2.psd abot2 presentation 
abotJ.psd abot3 synopsis 

Sound buuon audil .psd audil Button(graphic) Toggle 
audi2.psd audi2 narration/sound 
audi3.psd audi3 on and off 

Exit button quitl.psd quit] Button(graphic) Go to quit 
quit2.psd quit2 option screen 
quit3.psd quit3 

Main option utaml.psd utaml graphic Title for mam 
screen title utam2.psd utam.2 option screen 

utam3.psd utam3 

Introduction intrl .psd intrl Text button To access 
button intr2.psd intr2 (graphic) introduction 

intr3.psd intr3 module screen 

Lessons button Less] .psd Less] Text button To access the 
Less2.psd Less2 (graphic) lesson option 
Less3.psd Less3 screen 

Sample Codes sampl.psd sampl Text.button To access the 
button samp2.psd samp2 (graphic) sample codes 

samp3.psd samp3 option screen 

---- - - Tutorials Tutol .psd Tutol Text button To access the 
button Tuto2.psd Tuto2 (graphic) tutorials option 

Tuto3.psd Tuto3 screen 
Table 4.1: Mam Option Screen Inventory list 
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After developing the inventory lists for the elements, the next step in the process of 

multimedia development is the actual execution of the project. 

4.6Summary 

In this chapter focus is given on the design issues of the software. 1 hi· is th · sta 1 • \ h ire 

the structure and contents of the system is being layout. This stage is wh ire de 'lot 'rs 
customers and users need to make agreements and validation on important d si )I\ issu s 

relating the system. The first important aspect to be determined i the on cptu 1 de ign 

of the system that is the description of the whole system functions and purpos 111 

language that the customer can easily interprets. 

This system is easily explained by structuring the system's contents in modules. This 
software is consist of six modules, the fntroduction Module; brief explanation about C 

programming and its importance, the Lesson Module; focuses on six main topics and 

each consists of several sub-topics, Addditional Lesson Module; provides further 

explanation about the topic or sub-topic and also more program examples and tutorials, 

the Sample Code Module; grouped all the programs which have a simulation that could 

be viewed by users in a line-by-line explanation, the Tutorial Module; holds all the 

tutorial questions and the Answer Module that could be accessed via the Tutorial Module. 

A system is well understood through visual explanations. Thus, in system design 

system modeling is essential in describing a system's structure in an easy way to be 

comprehended by both the customer and the users. As for this project, the contents arc 

best explained through decomposition diagram, storyboards and inventory. The 

components can be observed in detail without complexity of understanding, as it does not 

involve technical drawings. 
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Chapter 5 System Implementation 

5.1 Overview 

This is the stage where all of the plans and ideas are given digital form. Jn order to 

develop the system it is important to work based on the proof of concept and th· s st ·m 

designs specifications created earlier. The implementation stage invol ·s ·r ·atin' 

functions and multimedia clements that arc to be incorporated into th' s st .m. In this 
stage the focus will be on the system development ollwarc that arc utilized in ord r to 

produce the multimedia presentation and multimedia clements. 

5.2 Macromedia Director 8.5 Shockwave Studio 

This is the multimedia authoring software used to develop "Learn to Program ln C" 

multimedia learning package. lt is a popular multimedia pres ntation de elopment 
software in the market. Macromedia Director 8.5 is the latest version of Macromedia 

Director software and it offers many powerful functions that are useful to develop 

interactive multimedia presentations. Tt is a tool originally designed by artists for artists 

that later had programming elements incorporated into the interface. The scripting 
language that is part of Director, named Lingo, is a sophisticated multimedia scripting 

language and is simple to master. Director is an excellent option for anyone interested in 

developing interactive presentations. Director's interface is based upon three central 

windows: the Stage, the Cast window, and the Score. 

The Stage 
The Stage is the display area or the presentation and will contain any movie activity that 

should be visible to the end user. lt is essentially a blank projection screen provided for 

authoring and placing the multimedia elements. 
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Figure 5.1: Project Stage 

The Cast 
The Cast is the storage location for all the media in this Director movie. When images 

and other media, such as text, are created or imported into Director, they become Cast 
members. Cast members are then integrated into the movie as frequently as necessary 

simply by clicking and dragging them to the desired location on the stage. Each Cast 

window can contain up to 32,000 Cast members. Each Director movie has an internal 

Cast window by default. As in this learning package there are eight Cast categories for 

convenience purposes. The Cast categories are as below: 

1. Internal Cast: contains background images, opening animation graphics, option 

screens 

2. Introduction Cast: contains all of the Introduction module elements 

3. Lessons Cast: contains all of the Lessons module graphic and text elements 

4. Sample Codes Cast: contains all of Sample Code module graphic and text 

elements 

5. Tutorial Cast: contains all of Tutorial module text and graphic elements not 

including 

6. Buttons Cast: contains all of the graphic and text buttons that are used in all of the 

screens within the presentation. 
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7. Narration Cast: contains all of the sound files and voice narrations in wave (wav.) 

format 

8. Scripts Cast: contains all scripts that are used to produce animations and other 

functions scripts such as the button script. 

m BUTTONS Casi . llJ[!JCJ 

Figure 5.2: The Cast Window 

The Score 
The Score is Director's construction window. This is the place to set up different scenes 

in the presentation, similar to the scenes in a film production. Time passes from left to 

right and is measured in frames. 
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Effects channels: to place 
sounds, transitions, and 
other settings that enhance 
the scenes of the 
presentation 

The playback head will 
move from left to right 

frame numbers 

Sprite Chaumels: to pl 
any visibl elem nt in th 
presentation, such n 
images Onoi 

Oprt 

Sprite objects, if 
something on the Stage is 
clicked the corresponding 
bar will be highlighted 

Figure 5.3: The Score Window 

5.3 Adobe Photoshop 7.0 
Adobe Photoshop 7.0 is the latest Adobe Photoshop program. It is a professional image 

editing software and the main graphic software used for developing the images contained 

in this multimedia presentation. It is fully utilized to create all of the graphics within this 

learning package. Besides editing image, it can be utilized to create original images. It is 

also recognized as the most powerful and most amazing version of Photoshop. This 

software plays a vital role in producing high quality image and graphics for the learning 

package. By using this software the graphic production were made efficient and 

effortless. It provides many graphic effect functions, styles as well as pattern makers to 

give more creative choices when creating images or graphics for all occasions. Other than 

that, it offers sophisticated and up to date graphic tools, which are an advantage 

compared to other graphic software. 
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5.4 WaveLab 4.0 
This is a sound design and audio editing software used to record and edit the self 

generated narration that is included in this multimedia presentation. When voice is 

directly captured from a desktop microphone the result is a low-quality wave data and 

need to be enhanced. A clear and high quality narration sound file will give an eff ctiv 

learning experience and is vital for a good knowledge acquiring environment. Thi, 

software offers a variety of functions for handling complex audio-editing and m st rin )" 

tasks. It is the fastest editor with sampler support, mastering functionality, audio mont ~ 

and comprehensive CD burning. Not to mention incredible ease-of-use. 

5.5 Implementation Results 
In multimedia production process, the multimedia elements can be developed 

concurrently with function programming. After the scenes and graphics are placed on the 

Stage according to the storyboards design, the programming scripts are assigned to the 

particular graphic in order to equipped it with the appropriate function. For example, for a 

graphic button to act as a button with rollover and pressed states it has to be assigned 

with a button script. Scripting or programming of multimedia elements will be discussed 

in the next chapter. Utilization of the softwares mentioned earlier is the final interface 

result of the multimedia presentation. 

Below are a few examples of the final interface created in Director: 

··- .. - ... 
,.........,..,,,, - ·- ·-- ·-- 

Figure 5.5: Examples of The System Final Interface 
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5.6 Summary 
In this chapter, explanations were made on the softwares that are used in the development 

of this multimedia presentation. The multimedia authoring tool chosen for this project is 
Macromedia Director 8. Shockwave Studio. This software is chosen as it offers many 

advanced functions in developing a multimedia presentation. Director is a pow rful 

authoring tool that offers fast and simple animation creation. The graphic clements 

developed in Adobe Photoshop 7.0 the latest version that offers varieties or filt ers an 1 
effects to enhance graphic presentation. Wave files for the narration i being edit in 
WaveLab 4.0. 
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Chapter 6 Writing and Testing the Programs 

6.1 Overview 

Two of Director's most significant features are scriptless authoring and the pure Lingo 
programming. In multimedia development, programming is important to add intern ti ity 

and animations to the presentation elements. Interactivity is highly exp "I j ' ithin 
multimedia learning presentations as it is part of an effective learning con 'pt. . for thi: 

leraning package it is an essential part of the system requirement . In thi: hapt "r th 
focus is on programming with Lingo and testing the accuracy of thcscripts. 

6.2 Behavior Inspector 
The behavior inspector introduces scriptless authoring, it is a simple Lingo script 

generator that is used to add scripts to the movie in a very quick and intuiti c manner 
without requiring the knowledge of Lingo programming. The behavior inspector provides 

commonly used Lingo scripts. It provides settings that arc accurate to create a particular 

behavior. These settings can be made just with a few clicks or the mouse. It means that 
Lingo can be added to a presentation without typing a single line of code. The behavior 

allows a combination of settings to be chosen according to the behavior that is required. It 

is almost similar to pre-defined functions. The settings are based on selecting an event 

(the action that will activate the behavior, such as a mouse click or a keypress) and an 

action (the result produced by the behavior, such as moving a sprite or playing a sound). 

Each event can have multiple actions associated with it. One or more of these event 

action group are what define a behavior. A behavior setting that have been chosen can be 

saved and reapplied elsewhere if appropriate. Basically, the behavior inspector has made 

Lingo programming, which was once considered advanced and difficult, easy for an 

absolute beginner. These behaviors are very useful and efficient in helping to speed up 

the multimedia development process. Besides the predefined behaviors, it is possible to 

create customs behavior by editing the scripts of the behavior with custom Lingo 

programrmng. 
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Figure 6.1: The Behavior Inspector window 

The name of this behavior is Go to 
Intro. It will jump to the marker 
that was set at the beginning of the 
opening animation when the user 
clicked the mouse on the button 
assigned with this behavior. 

There are many other combination 
that can be selected under nt 
and actions to suit certain requi d 
behavior. 

Most of the programming used to create interactive and animations in this multimedia 

presentation are generated by the inspector behavior and are reused many times at 

suitable occasions through out the presentation. For example the action done when a 

button is clicked. Any of the behavior scripts generated will appear as Cast members in 

the cast window. As for this project, all of the behavior scripts are stored in the external 

Scripts Cast file. These behaviors can be applied on other button graphic that requires the 

same behavior by just dragging the script from the Script Cast and dropping it on the 

particular button graphic. 

6.3 Lingo Programming 
Lingo, the scripting language that were used to create the pre-programmed behaviors via 

the behavior inspector earlier, is actually a complete programming language that can be 

used to control virtually every part of Director's interface. Lingo, is a remarkable, and 

expansive, tool because its uses are virtually limitless. In short it is a very powerful 

multimedia programming language. The power of Lingo is the ability to give control over 

the presentation to the viewer. This is what makes the presentation interactive. If the 

programming concepts are thoroughly mastered, there are many amazing things that 

could be done to enhance the presentation. 
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Lingo programming language uses simple and direct English commands. Individuals with 

computer programming knowledge should benefit from this programming language as it 

uses commands and concepts that are alike. For instance it uses if. ... then statements and 

case statements. Lingo activity is divided into two basic categories, the event that trigg irs 

a script and the activity that the script performs. The events that trigger .cripts arc ·alt .d 

event handlers. Director provides a scripting window that i · capabl · or compilin 1 th· 

scripts in real time and other debugging tool ·. 

~' compll 
W 1Lch I p1 l ~.Ion 

Joey I 11rrt kpolnl 

Uncornrn nt 
orrrn nt 

Go To I lane.JI r 

Figure 6.2: Lingo Script Window 

In this project, there are a few elements that need to be custom programmed. Lingo 
programs that are fully programmed independently are called user-defined handlers. 

Below is one example of a user-defined handler used in the presentation to make a Movie 

Ln A Window (MIA W) popped up when the correct answer button for the multiple choice 

tutorial question is being triggered: 
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on mouseUp me II event handler(when the mouse is clicked) 

global newWindow //declaring a window variable 

set new Window to window "Window I" //declaring the name of the windov a. 
window I 

set the filename of new Window to "correct.dir" //set the variable n 'WWindow t 
the filename .orrc n.dir 

set the title of new Window to "Answer" //the title to be displa- don th titl 'bur f 
the window is An iwcr 

set the windowType of newWindow to 0 //this sets the type of windov to a normal 
cuing with ju ta close button on the till 
bar 

set ncwWindow.rcct to rcct(S00,350,700,480) //this sets the position of the window 
on the main window 

open newWindow //this command opens the window defined above 

end //end or script 

Other custom programs or user-defined handlers can be viewed in the Appendix section. 

6.4 Debugging and Testing Programs 

It is absolutely critical to test the project at all stages of development, debugging usually 

refers to unit testing that is similar to testing the functionality of the program. This is vital 

because early detection of program flaws help to improve the flow of the project. 

Debugging is compulsory if there are programming or scipts involved. This is because 

scriptsdo not always perform the required function the first time. The script often has an 

error in its syntax: many times a word is misspelled or a small part of the script is 

missing. Other times the script might work but docs not produce the expected re sult. 

Mistakes or bugs always occur when writing Lingo, so a good programming habit is to 

allow enough time for debugging while developing multimedia pre cntations. 
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6.5 Basic Debugging 

Debugging involves strategy and analysis, not a standard step-by-step procedure. Thi rs 

the basic debugging approaches that have been applied to debug the codes. 

Identifying the Problem 

The first thing to do when debugging is to identify the problem. Th' tcchni 111 ·s in 
identifying the problem that occurred within a cript arc imply b a. kin) questions lik '. 

Is this button doing the right thing? Is the movie going to the wrong tram ? 

Locating the problem 
Locating the bugs is not an easy task. It has to be done intricately on e ery line. These are 

the ways taken in this project to locate the problem: 

• thinking backwards through the chain to identify where the unexpected started to 

happen. 
• Use the Message window to trace which frames the movie goes through and the 

handlers that Lingo runs 

• Determining what the Lingo should be doing and considering which part of the 

statement that arc related to the problem. 

• Does the problem occur only on certain computers and not others? 

• Focusing on specific lines of Lingo by inserting a breakpoint-a point where 

Lingo pauses in a line. This gives the chance to analyze conditions at that point 

before Lingo proceeds. 

Script error messages 

The first debugging test occurs when the Script window is closed. If an error message 

appeared when attempting to close the Script window it means the script contains 

incorrect syntax. The message usually includes the line in which the problem was first 

detected. A question mark appears at the spot in the line where Director first found the 

problem. 
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The message "String does not end 
correctly" tells that the problem is 
related to the string in the line go to 
interact. When checked against the 
code actually the problem is th 11 no 
beginning quotation murk prcc id -.· 
Interact 

I 

:1· 

I 9 Lt_ 
Figure 6.3: Script rror Message Window 

Syntax errors are probably the most common bug in mgo. Wh m s ·ript v ithin thi · 

presentation fails, these are the debugging guidelines used to idcntif th' but': 

• Terms are checked to ensure correct spelling, spaces arc in the corre t pla , and 

necessary punctuation is used. 

• Check whether quotation marks surround the name of a I mcrnb L, labels, and 

strings within the statement. 

• Al I necessary parameters are present. References were made to the Lingo 

Dictionary to determine any additional parameters that have been left out. 

6.6 Advanced Debugging 

There were times when these basic debugging techniques were ineffective and more 

advanced techniques have to be applied. Director provides a Lingo debugging 

environment that helps to idcnti fy the problems in a more accurate method. These arc the 

advanced debugging environments used: 
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Using the Message Window 

1i ae but ton 

- 11oun1Jp Ser Ip l 
- MoustOo•JJM Script 
= Cl lc~on Ser-I pl flY' sprl tu 8 
- f-raine: :.:n &.rlpt: I Mondi r· 
mousaUp 
-> baf"tG:ndGr 
- Script: 2 Handler: bartender- 
-> put the moustlH 1'lo ~lPo• 
- Hor t.Pos • 20:5 
-> rut .. HnrtPn~•"~t-hrtPn11J 
- "HortPo....i~· 
- > sound fodeOu l 1 , 5•00 
-> if HortPos < 3 l,e:n 
-> If HorlPos < 273 lhfll'o 
-> QO to fraK"' "phi Ian·· 
- Frama: 125 
->els 
-> end bartender 
-~ Ser i p l . 1 Hunu ' er-. 11uu>..UV 

'vlh!Lch Exµre~sior1 button 

Figure 6.4: Lingo's Message Window 

Using the Watcher Window 

Var iablc name en LI y f tQld 

>?.== W&tcher ~- .. - -===12.ft ¥1!i1~ 
I I ( Md } iRemove] 

gNumberOf? .lSSl!'S "" 2 u -- , magoursor = <Yolll> 
1 the colorDepth = S 
· HortPos = <Vo.id> 

71 v' 

I I ( ~t l mJ 

Variable display 

Figure 6.5: Lingo's Watcher Window 

When the trace button is turned on, the 
Message window displays a re .ord of 
what the movie doc· a· it pla '. 'l his hns 

help to track and ob ·crvc ' tin' of 

v hi h Lingo's cripting 110'> ' 

ignilicantly identifies the re l probl 'Ill. 

The watch ex pres. ion button , si: 1. in 

tracing the change. in ariables. Wh n a 

variable is selected its alu ' ·11 be 
displayed and updated a. th mo re 

plays. 

This window checks the value of 

variables and expressions while the 

movie plays by displaying the values in 

the Watcher window. Values in the 

Watcher window will be updated while 

stepping through the script lines. 
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Using the Debugger Window 
Director provides many useful debugging tools to assist in fast and efficient bug 
troubleshooting. An addition to the other windows there is the debugger window. 

Hr1wlh•1 liisl I'/ p 1114 

·igurc 5.6: Lingo's D ebugg ir Windov 

10 To llandl r 
Wntr.hnrWinck;w 

Watch E xpr ssion 
Ignore Broakpoint 

loggia Brnakpulnl 
Comtrtue Scnpt 

Step Into 
Stop XI lpt 

This debugger window helps in locating and correcting bugs in Lingo scripts. rt includes 
several tools that capabilities of: 
1. Observing the part ofthe script that includes the current line of Lingo 

2. Tracking the sequence of handlers that were called before getting to the current handler 

3. Running selected parts of the current handler 

4. Displaying the value of any local variable, or properties related to the Lingo that were 

investigated 
5. Opening related windows such as the Watcher window and the Script window 
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6.7 Integration Testing 
When all individual components are working correctly without bugs and flaws, they are 

combined with the multimedia elements and turned into a working system. The mo ic 

will be played and observed. ff any problem occurs, troubleshooting it will in I · 

reversing to the scripts and the positioning of the elements within the movi · tirn ifrnm •. 

This is the iteration that RAD promotes in a system development. During t istinu or nn) 

other stage, if the system is not performing the correct functions, th· s st .m v ill huvc to 

be reviewed by going backwards towards the de ign pha c and program \i ritin phas • ns 

the source ofthe problem might come from these pha cs. 

6.8 Summary 
This chapter focuses on the technical side of the system implementation. lt in ol es 

programming and scripting as well as unit testing. Lingo is the scripting language used in 
Director movie development and it is a powerful animation tool. The advantage of Lingo 

is it provides pre-programmed functions that are reusable many times through out the 

system. These scriptless functions are called behaviors and it is created by selecting 

combinations of event and the action performed if the event was triggered. 

Other than that, Lingo can be customized and it is called user-defined behaviors. Besides 

that, another specialty of Lingo is the various debugging tools provided to better assist in 

script debugging and troubleshooting in a very fast and effective way. With the helpful 

debugging tools provided by Director, all bugs in the programs were succc .sfully 

demolished and functioning, bugs-free programs arc produced. When all programs arc 

bugs-free it will be integrated with the multimedia clement in the movie for intcgrati n 

test. Integration test ensures that the whole system can work smoothly without any 

unexpected problem occurring. If any problem does appear the programs or system 

design have to be reviewed. 
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Chapter 7 Testing and Delivering the System 

7.1 Overview 

Testing the system is very different from unit or program testing. Program testing lives 
the developer complete control over the testing process. However, when t '. tine a s 1. t m 

it is important to work with the customer. In this project case, it refers to th' su1 '1 1ist r 

and moderator. In system testing, the objective is to en urc th t the s. st m do 'S' Int th 

customer wants it to do in other words it fulfills the system rcquircm ants, fun ti n I 
requirements and non-functional requirements that were pr due cd urin r the cnrli r 

stages in collaboration with the supervisor and moderator. 

7.2 System Testing Approaches 

As for this project there are four steps of approaches for system testing: 

1. function testing 

2. performance testing 

3. acceptance testing 

4. installation tcsti ng 

Function Testing 

System testing begins with function testing. In the previous chapter, the focus of the tests 

is on components and their interactions. In function testing, the focus is on system 

functionality and ignores the system structures and programs. Function testing compares 

the system's actual performance with its functional requirements. It tests how far has the 

system fulfils the functional requirements. 

Performance Testing 

System performance is measured against the performance objectives set by the customer 

as expressed in the non-functional requirements. So, the types of tests are determined b 

the kinds of non-functional requirements specified earlier in the system analy .is and 

requirements stage. 
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Acceptance Testing 

When function and performance testing are complete, we are convinced that the system 

meets all requirements specified during the initial stages of software development. The 

next step is to ask the users. In this case, the first users of this system are the proj , ·t' · 

supervisor and moderator. 

Delivery Testing 

This is done at the very end of all the testings. The main method for this t pc )f't .stin is 

to play it on the delivery platform tat is the lea t capabl machine the proj ~t i d ign 

for. This machine is called the lowest common denominator. Thi. i. wher th 

requirements such as the minimum RAM requirements and proce .. or. p ed n ed d for 

the project are established. This is done by producing a copy of the softv are on a CD 

ROM and testing it on different computers using different CD-ROM dri es and speeds. 

7.3 Test Results 

Function testing: if referred to the functional requirements of the system there are six 

main requirements to be accomplished. The conclusion of the function test is the system 

has successfully fulfilled these six important requirements that were set by the user in the 

system analysis stage. 

Performance testing: this test is conducted with reference to the non-functional 

requirements of the system. The system is user-friendly where it provides many helpful 

navigational buttons for the users convenience. Other than that, all information arc 

presented with high clarity and in a very informative manner. The information is reliable, 

adequate and consistent. As for the interactivity, the system is fully interactive a f r all 

the navigations and pace of learning depend on the users. Users are given many option. 

in every part of the presentation as to where they would like to access or skip. Tutorials 

are provided with an interactive touch and it presents users with a highly responsive tutor. 

This way the interest can be kept alive for the rest of the presentation. Just a slight glitch 
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in the efficiency of the system, the playback performance is delayed as the system holds a 

huge content of data and mainly caused by the large wave files that need to be loaded into 

the system. 

Acceptance testing: The acceptance testing was done on the 9th or cpt xnb ·r _oo_ 
where the system was presented to the supervisor and moderator f th' projc ·t. 
overall the interface design were accepted as well as the functions of th · s st 'Ill. Th' us rr 

requirements were met but certain issue' were raised. The ystcm should ivc tool tip 

guides as for every function or the buttons. Aul due to time constraint 111 clp tun lion L 

not developed. 

Delivery testing: At delivery testing stage, the lowest common denominator ' as 

identified and from there the hardware requirement specifications were de eloped. 

Hardware Requirement Specifications 

Processor with the speed of 366Mhz and above 

Windows 95, 98, NT or later 

CD-ROM Drive ( 40X or greater) 

Soundblaster or compatible sound card 
I 6MB RAM or greater (32MB recommended) 

External or built-in speakers 
Sbit or greater Colour Display (640X480 resolution or greater) 

7.4 Test Analysis 

From the results of the test, an analysis is conducted in order to identify the system 

strengths and limitations as well as analyzing the extent of the project objectives that are 

successfully achieved. The system strengths are as follow: 
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• The system strength lies in the amount of information presented in this soil ware. 

The information is conveyed through varieties of ways such as text explanation , 
narrations and line-by-line program explanations. 

• The system promotes a highly effective learning concept to h .lp in ·r 'tl · • th· 

retention and comprehension rate of the users. he lin .-b -lin · 

simulation enhances understanding of program c hi -h is 
known to be the frequent problem faced by most students durin r th' pro ~ramming 

learning process. 

• This system provides good navigation tools with many easy ace s buttons placed 

in every part of the presentation. Due to the enormous quantity of information to 

be conveyed there are many sections and sub-sections to be accessed. This 
condition can cause users to lose their direction within the presentation. As to 

avoid this many navigation buttons are placed in every part of the presentation. 

Besides serving for this purpose, the navigation and easy access buttons play the 

role in promoting the pleasure of self-learning pace to the users. 

On the other hand, the testing process has also discovered several or the system's 

limitations. They are: 

• Due to the huge quantity of information, the loading proces . of the system ha· 

slightly deteriorated. This is cause by the loading of wave files, which 

represents the narration element. For every page or slide that contains a long 

duration of explanation the appearance of the particular page or slide is 

delayed. 
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• Despite many easy-made navigation buttons provided, the Help function is not 

provided to guide users in identifying the function of each button. User arc 
forced to be independent and self-interpret in this matter. Sornehov , the 

buttons use very symbolic graphics and most of the buttons ha e labels n 

them, which would help users to easily identify these button. e mthough th' 

tool tip Help function is not provided. An alternative wa is th' r efcr mcc \ f 

the User Manual, which describes briefly on the function or th m in t nit I\. 

of this presentation. 

• Another drawback is the incapability of the ollv Ar' to initi lie th 

presentation as soon as the D-ROM i inserted into the us rs D-ROM 

drive. This is due to the non-existence of the autorun method ' ithin this 
software. Users would have to locate the Director's Projector file in the CD 

ROM drive directory and double-click on the Projector icon to access to the 

presentation. 

The test analysis has also provide means to determine the extent of objectives that this 

software has achieved at the delivery stage. These objectives are very important as they 

determine the final criteria the software will display to the users. And these objectives are 

vital to achieve as they represent the user requirements which means the more objectives 
accomplished the more accurate and close the software functions will be to the users 

expectations. Below are the conclusions of objectives that are successfully achieved: 

1. This software is considered a multimedia learning package as it has successfully 

incorporated most of the important multimedia clements such as re: t, 

voice/narration, graphics and animation. 

2. It provides an introduction on C programming language and an About window a. 

to give a synopsis on the multimedia learning CD itself 
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Ch terl Testing and Delivering the System 

3. The software bas included all the basic programming topic which covers C 

Fundamentals, Conditionals, Looping and Iteration, Arrays and Strings and 

Functions. 

4. For every sub-topic contained in the mam topic mentioned above additional 

explanations are provided to assist in in-depth knowledge acquirin 1 of u purticulur 

sub-topic. 
5. In order to promote an effective learning environment, lin '-b -linc pr l mun 

execution simulation with individual line cxplanati n and st p-b. -. t "P output r' 

implemented. Theses feature' is implemented in this software to assist b ginncrs 

as well as C programmers to better comprehend the pro r m r ding pt 

which has been claimed to he the main obstacle in under. tanding the 

programming language. This method can improve the compreh nsion and 

retention rates of the users. 
6. Another feature for an effective learning experience is the interactive tutorials. 

Interactive tutorials in this software response directly to the user's input and 

unlike text books where the answers are separated from the questions and this is 

inconvenience to the users. Besides the multiple choice questions, every topic is 

provided with a programming question and answers to help sharpen the 

programming skills of students as well as providing a platform to test their overall 

understanding. 
7. The software successfully presents a user-friendly and intuitive graphical user 

interface for case-of-use and better understanding of the presentation's flow. The 

interfaces provide many navigation buttons to allow fast and efficient access to 

the required sections or the presentation. More over, they arc consistent and 

symbolic. 
8. This multimedia presentation is highly interactive and it promotes self-paced 

learning concept to give users the flexibility and freedom of acquiring knowledge. 

The navigation buttons are capable to take users to any part of the presentation 

from anywhere within the learning package. 
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7.5 Delivery Process 

After all development and testing are completed, it is time to prepare the project for 

delivery. The important part of this process is to determine that all necessary files and 
arrangement of files are present in the packaged project. A completed ir ctor 

presentation must be converted into a file format that can be delivered to other com ut 'rs 
for playback. The method used is to convert the movie into a proj .cror \; hich is a s -11:. 
contained application that can be activated by double-clicking. A proj .cror xnunins ill if 
the data that is necessary to play a movie back on a machine. 

7.6 Summary 

This is the final stage of the software development life-cycle. Testing the, , tern L a non 

tehnical experiment or evaluation done on the final system. It invol es collaboration with 

users to ensure their priorities or known as their requirements are fulfilled before the 

system is delivered to them. Within this stage the system is required to complete four 

type of testing; function testing, performance testing, acceptance testing and delivery 

testing. Function testing is done against the functional requirements and performance 

testing is done against the system's non-functional requirements. Acceptance testing 

includes review from the users on the final system interface designs and functions. 

Lastly, is the delivery testing to determine the system's requirements specifications. 

Result from the tests are analyzed and from there, the system's strengths and limitations 

will be significant. ventually, these facts will help to determine the extent of objective· 

that the system was able to achieve. Overall, most of the system objectives set earlier 

during the system requirements and analysis stage arc successfully established except for 

a few minor system limitations that have the possibilities or undergoing enhancement and 

improvement in the future. 
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Appendices 

Appendix A : User Manual 

How to Play the Movie from the CD-ROM 

1. Insert the CD-ROM in the CD drive. 
2. Open Window Explorer or click on the My Computer icon and locate th 

ROM drive 
3. Double click on the icon labeled Projector. 

How to Use the Multimedia Learnine Packaf!e: Learn to Proeram in 

Main button guides: 

Sound Toggle Button 
( turn sound/narration on 
Anti off) 

About Button 
( go to About page ) 

Exit Button 
( to quit the program ) 

Home Button 
( go to opening 
animation ) 

Back I Previous Button Next/Forward 
Button 

Main Button 
(go to main option screen ) 
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Appendices 

Several Example Pages from the Multimedia Presentation 

lick this N xt/Proviou butt n t 
.,,..._ enter the multim dia learning 

package 

This is the Main Option window, it provides options to access the Introduction Module, 

Lessons Module, Sample Code Module and the Tutorial Module. 

Click on any of this four links to 
access their respective modules 
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This is the Lesson page. All lessons will be explained in this window. One sub-topic 

might have more than one explanation page. Users can browse through the pages forward 
and backward using the Back and Next buttons. There will be page labels at the lov r 

left comer of the explanation section. At the last page of a sub-topic lesson the u r v ill 

be able to see the More Lesson button. 

Main topic title Sub-tonic title 

I 
Links to access the sub 
topics of this subject 

All text explanation will be 
placed here 

,GMyl_ More Lesson button will 
take users to the 
additional lesson pages 

These are Main Topics Easy 
Access buttons that will take 
users to its respective lesson 
pages 

Page labels are placed here 
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This is the Sample Code page, where the line-by-line program execution simulation is 

placed. The line being executed will be highlighted in turquoise. There will be line-by 

line code explanation and output on the right side of the screen. 

e Fune11111enta11: Q:!nwr!ftfJl•st'P!'•KOto 
°'*"'OUM er cuwu •nrktt' ----- r S••rnc• 1,2:: A itw'411H" P(OQt.tm • t 

.tlindt;decltlflo.it> 

voldm1ln() 

{ 
orintf( "Hi-111/l'o/tvilN< ,,..ogram It• bl!'') 
pmtf ( "lonWthtn tlMo -· "); 
prirllf '·~ .... y II'• only-· ''"'·ln\rflfl\AI\ ... '1' 
PM!l<"iW•,wM•-llWn.,.1stl\ltl\11111•; :=i:~;.~:::r~~,; 
l)f"'1 ( '\n'IW1'/>Hc>w .. ~ tM lo<*"'""""' Pf\Ot illA'll/l\n"), 

These buttons will take users to other 
sample codes within its respective 
topics 

U sers can vi w the od 
explanation tr m this 
window 

Users can ob erv the lln 
by-lino output from this 
window 

Sample code and 
executing line is 
highlighted in turquoise 

To repeat the step 
execution from the 
beginning click this 
button 
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Appendices 

Appendix B: Sample Codes in Lingo Scripting 

Bl: Script for Rollover Button 

global gWhichCast 

property myName 

on bcginSprite me 
put (char 1 to 4 of(the name of member (the member of sprite the urrcntxprit Num 

into myName 
end 

on mouseDown me 
repeat while the mouseDown 
if ro110ver(the currentSpriteNum) then 
set the member of sprite the currentSpriteNum to myName&"3" 

else 
set the member of sprite the currentSpriteNum to myName&" I" 

end if 
updatestage 

end repeat 
end 

on mouseWithin me 
set the member of sprite the currentSpriteNum to member 

( (my Name& "2 "),gWhichCast) 
end 

on mousel.Ip me 
set the member of sprite the currentSpriteNum to my Name&" 1" 
puppetSound 3, "button" 
updatestagc 
if rollOver(the currentSpriteNum) =False then 
abort 
dontPassEvent 

end if 
end 

on mouseLeave me 
set the member of sprite the currentSpriteNum to my Name&" I" 

end 
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B2: Script to Create the Sound Toggle Button 

property spriteNum, mySprite 
property pPlayMem -- Play button member 
property pPlayDownMem -- optional down state 
property pStopMem -- Stop button member 
property pStopDownMem -- optional down state 
property pMusicMem -- sound or music to play 
property pSoundChannel -- sound channel 
property pPlayState -- toggle flag 

on beginSprite me 
set mySprite = sprite(spriteNum) 
set pPlayState - sound8usy(pSoundChanncl) 
mSwapMyMem 
end 

on mouseDown me 
i f pPlayState then 
set the member of sprite mySprite = pPlayDownMem 

else 
set the member of sprite mySprite = pStopDownMem 

end if 
end 

on mouseUp me 
set pPlayState NOT pPlayStatc 
if pPJayState = 1 then 
-- start playing 
puppetSound(pSoundChannel,pMusicMem) 

else 
-- stop playing 
puppetSound(pSoundChannel ,pPlayState) 

end if 
mSwapMyMem 

end 

on mouseLeave me 
mSwapMyMem 

end 

on mouseUpOutSide me 
mSwapMyMcm 

end 
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on prepareFrame me 

-- swap members only if the sound has changed states 
-- ie: The music stopped 
if pPlayState <> soundBusy(pSoundChannel) then 
set pPlayStatc = soundBusy(pSoundChannel) 
mSwapMyMem 

end if 
end 

on mSwapMyMem me 
if pPlayState then 
-- music playing. Set member to stop member 
set the member of sprite mySprite p topMcm 

else 
-- music stopped. Set member to play member 
set the member or mySprilc - pPlayMem 
end if 

end 

on getPropertyDescriptionList me 
if the currentSpriteN um -'- 0 then exit 
set myMem =the member of sprite (the currentSpriteNum) 
set theNum =(the memberNum ofmyMem) l I 
set theLib =the castLibNum or member myMem 
set defPlayDown =member theNum of castLib thel.ib 
set theN um = theN um 1 I 
set detStopMem = member theNum of castl.ib thel.ib 
set theNum = theNum + I 
set dcfStopDown - member thcNum of castLib thcl.ib 
set pl.ist = L:J 

addProp(pl ,i st,lf pPlayMcm,[\ 
ftcomment:"Play button:",\ 
#format:#bitmap,\ 
#default:myMem J) 

addProp(pList,#pPlayOownMcm,[\ 
#comment:"Play button down:",\ 
#format:#bitmap,\ 
f/-default:detPlayDown]) 

addProp(pList,#pStopMem,[\ 
#comment:"Stop button:",\ 
ftformat:ffbitmap,\ 
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#default:member(defStopMem)]) 

addProp(pList,#pStopDownMem,[\ 
#comment:"Stop button down:",', 
#format:Ubitmap,\ 
#default:member( defStopDown) J) 

addProp(pList,fl.pM usicMcm ,[\ 
#comment:"Sound to play:",\ 
#form at:#sound, \ 
#default: 1 J) 

addProp(pLi st,1/. pSou ndChannc I, f\ 
#comment:"Sound Channel:",\ 
#format:#i nteger, \ 
#default: l ,\ 
ffrange:[ffmin: 1,ffmax:8]]) 

return pList 
end 
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