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Abstract 

for the past few years, the increased numbers of student in education institution 

make it more time consuming to evaluate the student assessments. ln order to reduce 

the teaching staff's workload, they must be either set fewer assessment tasks or 

propose some possible solutions to save time and energy. 

Following from those reasons, Digital Examination Question Paper Maker & 

Analyzer have been developed to achieve these objectives. The system has provided 

the functionalities for lecturers easily organize, mark, and analyze their assessment 

papers. Besides, it's also to serve the purpose of providing a secure online 

examination which allows students sit for the examination by accessing the 

web-based system. The results from student will be further analyzed by ystem and 

displayed in various forms of report. 

The waterfall model with prototyping has been chosen to be the methodology in 

developing the system. Functional and non functional requirements is stated clearly 

early the development process for the purpose to controlling and monitoring in the 

future. System architecture design, system functionality de ign, database de ign and 

user interface design arc used to d v ilop the protot ping before the system is 

complet .d. 

An ·r nil th' tcchnolo 'i ·s have be ·n r ·vi ' cd and analyzed, A P.Net is selected 

in th· s st nu d ·v .loprn .nt because of its powerful feature and complete architecture 

for lcvelopin W ·b sites 
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CHAPTER 1 

INTRODUCTION 

1.1 Project Overview 

Common institutions have experienced a sharp growth in student numbers in recent 

years. Increased numbers of student make it more difficult to assess student 

assessments; if assessments are graded manually, staff must either set fewer 

assessment tasks or resign themselves to a greater marking workload. 

The workload of academic staff is increasing in this country because of the increased 

pressure to achieve quality education. The academic staff is expected to be active 

researchers while being effective lecturers in teaching, research and community 

service. Furthermore, as the student numbers at a specific institution increase, the 

task of evaluating students becomes more and more time consuming. Under such 

circumstances it is expected from lecturers to handle larger groups and in order to 

maintain quality education lecturers must do more in less time. It is thus evident that 

lecturers will look at techniques to equip th emsclvcs better and save time wherever 

pos iblc. In Malaysia, n few other institution have been e perimenting with a 

variety or onlinc assessment techniques to nil int these problems. 

This proj ·ct is taken up with the intention to create a question examination pup ·r 

muk ·r 1111d unulyz ·r whi .h provid · 11 modem t • .hnolo to ens • th· ·talT's burd ·n 
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and save time and energy while maintaining high standards. The tools provide a few 

modules for the lecturers in organizing, marking, and analyzing their exam paper. 

Besides, it's also to serve the purpose of providing a formal web-based examination 

which allows students sit for the digital examination. The examination paper and 

submission system will be web-based using Asp.Net web form and the marking 

workload will drastically reduced by using a semi-automated marking system which 

consist of marking phase follow by a much faster human moderation of the 

automatically generated mark. This also has the addition advantage that the 

submissions will be available in a machine-readable format which is amenable t 

some form of automated marking system. 

On the other hand, the Digital Examination Question Paper Maker and Analyzer will 

provide powerful examination management system that allows administrator to enter 

an unlimited number of course, students, and even lecturers to the database. The 

system will be deployed on internet and a centralized database ystem will be located 

on a LAN, effectively managing thousands of student and te ts. Administrators can 

assign students t .ourscs; students arc allov cd to sit for examination that specified 

in th· courses. In addition, udministrntor also can assign a lecturer with a u er 

11 • .ount to a · · .ss th· web scrv ·r so that they can organize, mark and anal ze a 

sp · .ific cxnminution. The user's logs kept user ucti ities which indicat the tim · f 

user's lo iin into th· syxt .m. 

Univ
ers

iti 
Mala

ya



By using Digital Examination Question Paper Maker and Analyzer system, it would 

certainly increase the effectiveness and quality of an examination management in the 

institutions. 

1.2 Project Objectives 

Digital Examination Questions Paper Maker and Analyzer system is targeted on 

some objectives listed below: 

• nable lecturer easily create the examination papers in digital f rrnat. 

• To help lecturers in marking questions paper. 

• Automatically marking in objectives questions and subjective questions. 

• Support manual marking in subjective questions. 

• Analyze the result of examination and generate reporting solution for 

displaying multiple view on result, chart and rendering result in a web 

application. · 

• Provide a system for students to sit their examinations. 

• Enhance s .curity m cthod into th proc ss of examination system to prevent 

online collusion und pluginrism. 

• To ·stablish pnp irl .ss ' amination system and distribution data entry. 
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1.3 Project scope 

The scope or this project wi II cover more than one education departments in a Local 

Arca Network. It is a system, which may simulate the processes and advantages of 

having DEQPMA. The target users are the lecturers from different departments, 

administrator of the system, and the students who sit for the online examinations. 

The system will divide into three sub-systems: Lecturer, System Administrator, and 

Student. However, the project's priority will be the Lecturer sub-system. Lecturers 

can organize a questions paper, mark, and analyze the result of a specific exam to 

generate reports in text, table, graphs or other formats. Each system is divided into a 

few modules. For Lecturer sub-system, it will cover questions paper maker module 

objective and subjective questions marking module, and etc. The Student sub-system 

on the other hand will cover digital format questions and result checking module. 

The scope for Lecturer sub-system will cover: 

• Assessment Management. Explorer 

• Questions paper mak r 

• Automut m irkin 1 of obj cti e, fill in th' blank, short essay and true/false 

hns ·d qu ·st ions 

• Add-in nrtiliciul intclligcn ·c .lcm int in helping lecturer manual] mnrkin 

th· subj· .tiv · qu ·st ions 

·I 

Univ
ers

iti 
Mala

ya



• Result unulyzcr and r .port solution 

• Searching function to search for student personal information and test 

information 

• Publ ishing of test questions 

• Questions Bank 

The scope for Student sub-system will cover: 

• Questions in various forms (objective, fill in the blank, true/false, subjective 

or short essay) will be prepared for students who sit in a spcci fie 

examination. 

• View Exam Score and Result 

The scope for System Administrator sub-system will cover: 

• Registration of Lecturers and Student. 

• User's login into each sub-system. 

• Activities log of current Lecturers and Stud nt. Univ
ers
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1.4 Expected Outcome 

The expected outcomes of the proposed system arc show as below: 

• The target users of the system are administrator, lecturer student from 

universities and colleges. The system will be user-friendly and easy to 

operate. Once the Digital Examination Maker & Analyzer is developed, 

students are able to take their examination paper within the campus or from 

anywhere as long as the computer is connected to Internet. 

• Standard graphical user interface is provided. 

• Acceptable response time when users use the examination system. 

The proposed system can be easily expanded if additional capabilities and 

functionalities are required. 

1.5 Project Schedule 

Project scheduling· 

Project cheduling is the cursor of the softw tr dcvcl pmcnt activities that must be 

carefully planned out lo achieve a syst matic progress and ensure on-time delivery of 

th, produ ·t. It is important to s h xlules all proje ·t activities as it help the de eloper 

to ontrol th time munn icmcnt and make sure he is in the route of the direction of 

th· project. 
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Project Initiation and Plannim; 

Around two weeks arc needed to define the objectives, scope, project limitation and 

project schedule of the proposed Digital ~xamination Maker & Analyzer in the 

chapter Introduction. 

Literature Review 

It is estimated that three weeks is needed to do research to gather information from 

various sources like reading materials, article from lntemet. This included the time 

needed to analyze on existing examination ystem. 

Methodology 

About two weeks is needed to determine the proper methodology for this system. 

Surveys and interviews with target users will be conducted. Methodology to be used 

for this project will be chosen. 

System Analysis 

About three weeks time is ne ded to cornplet the analy i of the system 

requirements. The data coll ictcd in them thodology will be analyzed to get the user 

r quir im mis. Analysis of th hardwar and software for the ystem will als be 

.onduct xl, 

i 
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System Design 

System design is estimated to take around four weeks time. The design of the module 

for the system is expected to be completed during this period. DFD (data Flow 

Diagram) that shows the relationship between entities will be presented. A 

user-friendly interface will be designed during this period. Viva will be held during 

the period too. 

System Implementation 

Implementation and coding of the system is expected take six weeks time as many 

technical problems will. be faced during the process. It is also t en urc the quality of 

the system. 

System Testing 

Testing of the system will take place upon the completion of the coding. It is 

estimated to take around five weeks time. During the period, unit, module, 

integration and system testing will take place to make ure that the system is 

functional according to the requirements. 

System Evuluuuon 

lmpl nn mtution of th' linul product will be done in around three weeks time. All the 

modules in the proposed system will be evaluated. 
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Docu men tu tion 

Documentation has been carried out durin > the whole system development process. 

Discussion with supervisor is held whenever there arc any problems faced. 

l) 
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1.6 Report Layout 

This project proposal report consists of ci tht chapters. The purpose of this layout is 

to give overview of the major phases involved during development of the project. 

Below is the report layout: 

Chapter 1: Introduction 

This chapter presents the general review and the definition of the proposed Digital 

Examination Maker & Analyzer. The overview, objectives and the limitation of the 

project are given. A brief explanation of the scope of project is also included. 

Chapter 2: Literature Review 

This chapter gives the detail of the literature survey that has been conducted by the 

previous scholars. Information related to the system is obtained from various sources 

such as web articles, text books and journals. A brief introduction of each system is 

given. Besides, the analysis of the similar existing system is also available. 

Chapter 3: Methodology 

In this chapter, th' m lhodology used for the project was introduced. Method or 

approaches used to rather information about th s stem is described. The functional 

und nonfunctional rcquir .mcnts of the proposed system are provided. The 

Compurison between software and hardware rcquir iments are made to ju tif whi h 

sollwur · und hurdwur ·is most suitubl i to d ·v .lop th· s stem. 

II 
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Chapter 4: System Analysis 

It explains the information 1athcring techniques needed to obtain relevant 

information regarding the system. Also included is the research and investigation on 

the system requirements analysis, which consists of functional requirement and 

non-functional requirement, based on similar system available in the market. 

Programming language selection is another main ingredient that should be taken into 

consideration. Another description will be in the system requirement. 

Chapter 5: System Design 

This chapter presents the design of the Digital ~xamination Maker & Analyzer. The 

system architecture, database structure design, data dictionary, interface design 

program design and data flow diagram will be included in this chapter. Detail 

diagram of each module will be described as well. 

Chapter 6: System Implementation 

Chapter 6 focuses on system implementation the proce s of putting the design 

specification in actual operation. This leads t the discussion of system coding 

whereby the coding approach being used i the architecture that con ists of these 

distinct layers: user interface layer, data layer, and transaction layer. It explain the 

various lun iuu res that arc used to con truct the sy tem. 

,_ 
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Chapter 7: System Testing 

This chapter describes the approaches used to debug and test the system. The 

achieved and unachieved objectives of system arc listed. Problems faced and 

solutions taken du.ring the system development are outlined. 

Chapter 8: System Evaluation 

This chapter concludes the experience gained du.ring the system development. The 

strengths, weakness and limitations of the final product are described. Proposal and 

suggestion for future enhancements is forwarded. 
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CHAPTER2 

LITERATURE REVIEW 

2.1 Domain Studies 

This chapter contains all the research has been done on the existing current system 

including reviews on the features, capabilities, and so on. The strengths of existing 

examination paper maker were studied so that it can be adapted into this project. The 

weaknesses on existing current system were identified in order for this project to 

overcome. 

2.1.1 Definition 

Examination, or "assessment," plays a vital role in education today. Exam results are 

often a major force in shaping public perception about the quality of our schools. As 

a primary tool of educators and policy makers, assessment is used for a multitude of 

purposes. Educators use assessment results to help improve teaching and learning 

and to evaluate programs and schools. A e rnent i al used to generate the data 

on which policy decision are made. Bccau e of its important role, educational 

assessment is a foundation activity in every school, every school district and every 

statc--u vital component in innovation, higher standards and educational excellence. 

11 
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Assessment is used to 

• Monitor educational systems for public accountability 

• Help provide information to better identify instructional practices 

• Evaluate the effectiveness of instructional practices 

• Measure student achievement 

• Evaluate students' mastery of skills 

2.1.2 Acronyms and Terminologies 

Web hosted assessment. 

Recent changes in education have resulted in increased demands upon tutors for 

instruction and assessment, including surnmative examination assessment, whilst at 

the same time per-student resources has declined considerably. Increased investment 

in and deployment of information technology by using the web hosted assessment 

may mitigate some of these problems. 

In fixed response systems the user is constrained in the response which they can 

make. This can include th entering of a particular word or phrase into a text entry 

box, the selection of a single response from a drop down list or list box, making 

multiple sclccti ns from u list box or selecting an option (or options) from a list f 

phrases (multipl · ·hoi · .). The major advanta ie of fixed response systems is that 

I. 
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marking of the responses can be automated. 

In free response systems the response from the user is less constrained and can 

include free text responses, construction or completion of designs, diagrams and/or 

program code. The disadvantage of free response systems is that it is very difficult, if 

not impossible, for the marking of the responses to be automated. However, it is 

possible for automation to play a part in the administration of the assessment and of 

the processing of the responses. 

Kinds of Tests 

Educators recognize the value of usmg a variety of tests. A comprehensive 

assessment program may include several different measures, among them the 

following basic types and formats: 

• Standardized achievement tests. These tests are commonly used to provide 

valid, reliable, and unbiased information about students' knowledge in 

various areas. "Standardized" means that the test is always given and scored 

the same way. The same questions arc asked and the same directions are 

riven for each test. Sp ific time limits are set and each student's 

performance may be compared with that of all the other students taking the 

sumc test. Most standardized achievement tests arc norm-referenced. 

multipl ·- .hoi .c t .sts. 

I (1 
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• Norm-referenced tests. Norm-referenced achievement tests measure basic 

concepts and skills commonly taught in schools throughout the country. 

These tests are not designed as precise measures of any given curriculum or 

single instructional program. Results from norm-referenced tests provide 

information that compares students' achievement with that of a 

representative national sample. This gives teachers the opportunity to 

compare their students with other students. 

• Criterion-referenced tests. This type of assessment is designed to compare 

a student's test performance with clearly defined curricular objectives, skill 

levels, or areas of knowledge. Criterion-referenced tests compare the 

performance to a predefined set of objectives-sand demonstrated mastery 

(knowledge) of a specific subject, such as long division. 

• Multiple-choice tests. Many standardized tests give students the 

opportunity to elect responses lo test questions from among a number of 

specific choices. arcfully designed multiple-choice questions can provide 

valid information about students' knowledge and their ability to reason 

I 1icnlly and apply complex thinking processes to solve problem . In most 

instances, multiple-choice tests urc cored by computers and pro ide 

impartial, uccurutc results. 

17 
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• Performance assessments arc types of tests that directly assess pupil 

performance. Students may be asked to write an essay or short response, 

draw a conclusion, respond to a reading passage, or perform a science 

experiment. Teachers or other school personnel observe students' 

performances and rate the outcomes. This kind of assessment is also useful 

in measuring listening skills, writing, and the process of problem solving. 

Performance assessments can also be standardized so that the test is given 

and scored the same way at each administration. 

Four Principles to Consider 

Although educational testing is a complex field, four basic principles provide a 

foundation for further understanding. 

• Standards First, Then Testing. When states and communities reform their 

education systems, a logical sequence of event must be followed. First, the 

goals for each education system must be set. econd, standards must be 

adopted to outline what children hould know and be able to achieve. These 

standards should be written in a way that will help students meet the stated 

ionls. Followin ' the adoption of standards curricula must be set and 

instructional materials selected to help teachers assist their students in 

me itinu the standards. Finally, assessments ar · dev "lop ·d to m .usur · 

II( 
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student progress toward meeting the standards. In other words, assessment 

should follow, not lead, the movement to reform our schools. As we 

continue to find ways to improve education, it is important for educators and 

policy makers to use a sequence that starts with goal setting and ends with 

assessment. Only then can we build and use new tests that accurately 

measure our progress toward meeting standards. 

• Tests Measure Educational Progress--They Don't Create It. The purpose 

of testing is to deliver accurate and reliable information, not to drive 

educational reform. Some politicians and policy makers have ugge ted that 

new tests alone will create higher levels of educational achievement. What 

they are really looking for is better results. It is important for school 

administrators and policy makers to understand that a new assessment 

system cannot cure ailing education systems. Tests do not create better 

students; good teachers and good schools do! The problems facing our 

nation's schools are serious. There is no single cause, and therefore no 

simple cure for these problems. There are no shortcuts to improving student 

achievement and creating a world-class workforce. We continue our search 

for ways to improve student achievement, not rush into thinking that a new 

testing system will create better schools. 

(I) 
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• No Single Test Docs Evcrything--Thc Importance of Multiple Measures. 

No single test can do it ull. A diagnostic test to determine the emission level 

of an automobile engine will not tell you that the tires need air. A different 

procedure is needed to provide that information. The same goes for tests in 

education. No single test can ascertain whether all educational goals are 

being met. A variety of tests, or "multiple measures," is necessary to tell 

educators what students know and can do. And just as different tests provide 

different information, no one test can tell us all we need to know about one 

student's progress. This "multiple-measures approach" to assessment is the 

keystone to valid, reliable, fair information about student achievement. Any 

one type of test, whether norm-referenced, multiple-choice or performance 

assessment is only one part of a balanced approach to assessment. 

• The Importance of Valid, Fair, and Reliable Assessments. All tests and 

test types, whether standardized, multiple-choice, or performance 

assessment, should be held to the same high technical standards for 

producing accurate information. No test should be elected and administered 

without first determining how its results will be used and its appropriateness 

to the subject mutter. Furthermore, no test should be used without reviewing 

its technical strengths, including fairness, validity, and reliability. All 

assessments should be designed, piloted, and published using national! 

accepted technical standards such as those developed b the Am .ricun 

.0 
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Psychological Association, the American Educational Research Association, 

and the Notional ouncil on Measurement in .:.ducation. In recent years, 

many new assessments and test formats have been developed. These tests, 

too, must be held to the same high standards. Invalidated tests, especially 

those with high-stakes outcomes, should not be administered (Michael H. 

Kean, 2003). 

2.1.3 Existing System Review 

There are a lot of digital examination paper maker either appear in the market or 

Internet that are using by educational organization to conduct the online assessment. 

There are a few current digital examination paper makers that have some parts and 

concepts that similar to this project system. 

Case Study 1 
Online Evaluation System (OES) 

Online Evaluation System has been developed as a product by MIND for online 

examination and opinion polls. Online ~xamination System has been designed to 

provide a cost effective solution to organizations for conducting exams and opinion 

polls. 
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Figure 2.1: Online Evaluation System 

Its key features are: 

Question Bank 

• Questions with varying complexity can be included in different exams from 

a question bank and assigned to user as per the level. 

• User defined exams and polls. 

• Questions from various topics can be included .. 

Control over time 

• Does not allow user to aive exam aft r the defined time limit. 

• topwntch i displayed so that user can manage the time during the 

examination. 
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Security 

• Robust security system takes care that no unauthorized user can have access. 

• User can only sec his own result but an Administrator can see the result of 

all candidates. 

Other features 

• Report Cards are generated so that user can immediately view the result. 

• Results of opinion poll can be analyzed. 

• Navigation is user friendly with user having options to m vc back and forth 

while taking the exam. 

Benefits 

• Saving of resources both manpower and time 

• Better organization and control 

• Better security options. 

• Faster cycle time in selection process in case it i used for recruitment 

• It can be deployed on web and used by organizations conducting online 

courses. 

Summary: 

• The sys: im only allows on' administrator to manage the result. lt isn't 

suitable for using in the .ampus because them is ulwu s mor · than one 
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lecturer who will be using the system on their own purpose either provide 

the test or examination for the students. 

(http://www.mind-infotcch.com/case studies/oes.htm) 

Case Study 2 

Questionmark Perception 

Questionmark Perception is packaged as Perception for Windows and Perception 

for Web. Perception for Windows is used to create, deliver and report on 

assessments using the Windows PC platform. Perception for Web our most popular 

package, is used to administer assessments using the Internet or Intranets. 

'!I OUO*tlonraarlt Po1CGl)lion Entmpiiso llfanaoor M1crosoll lnteinc1 EHl)lorllf ftl!IEi 
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Figure 2.2: Questionnrnrk Perception 
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Question types 

• Perception's authoring wizards makes it easy to create many types of 

questions including multiple choices, multiple response, essay question, 

word response, numenc, matching/ranking (selection question), hot spot, 

drag and drop, matrix, IT simulations, and explanation screens. If you like, 

you can use can use sound, video, Java and Macromedia Flash in creating 

Perception questions. 

Reports 

• When a participant finishes answering the questions, the answers arc stored 

and immediately processed. All answers are stored in the Perception answer 

database and then report directly from the database using a browser or 

Windows PC. Perception for Web offers nine pre-defined report styles also 

define able reports. 
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Figure 2.3: Score View Report 

Questionmark Perception offers: 

• Secure or open environment for your assessments 

• Easy-lo-use assessment authoring tool 

• Question banking organized by learning objective 

• lnl iractivc delivery on lntrancts, the Internet and using Windows P s 

• Shuffle choices, with easy selection and randomization of questions 

• Iustunr fecdbuck to participants ut item, topi . and/or usscssm .nt I· ·Is 
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• Feedback can include hypcrlinks to learning materials and web applications 

• Adaptive branching bused on how questions arc answered 

• Online viewing of results, reports and item analysis 

• Nine report styles that you can customize 

• Export answers for custom reporting 

• Storage of answers, scores, and results in MS Access or SQL (Microsoft or 

Oracle) databases 

• A spell checker 

Summary 

• The Questionmark Perception faces the same problem that as the system do 

not concern to the role of the lecturer. 

• Absence of the Control over time feature which does not allow user to give 

exam after the defined time limit. 

(http://\V\V\v.guestionmark.conV) 

Case study 3 

TcstMatc larity (Test results reporting system) 

An innovative database software system that offers complete data storage.and custom 

r .portin ' to meet local or state reporting requirements. Manage test data more 

cflcctiv .ly and create reports that can enhance the overall understanding of test 

result». 

Univ
ers

iti 
Mala

ya



TestMate Clarity lets you access test results and create custom reports using all 

standard norm-referenced and aptitude score types. You can restructure any test 

information to meet local reporting needs any time during the school year. 

TestMate Clarity allows you to: 

• Generate any of the most frequently needed reports with a click of a button; 

• Modify the standard TestMate Clarity report templates to meet your specific 

reporting requirements; 

• Track special groups of students, such as GAT ~ or itlc I students by using 

special codes; and 

• Use Multiple Measures to create reports that compare one test with another 

(either the same test taken at different times by a group of students, or 

different tests taken by an individual student). 

Benefit 

• Quickly accessing and using school and di trict data 

• Analyzing results and reporting on specific test subpopulations 

• renting reports with exactly the data you need 

• Rcceivin • full support of single-site and district-wide installation 
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Summary 

• Testlvlatc Clarity is a compliment system of an online assessment. It does 

not support for other online assessment system except the its complimentary 

package. The user who wants to utilize this system must purchase the online 

assessment system from the same software vendor. 

(http://www.ctb.com//testmate overview.jsp) 

Case study 4 

TerraNova, The Second Edition (CAT/6) 

TerraNova is a comprehensive, modular assessment series, offering multiple 

measures of both English- and Spanish-language student achievements. TerraNova 

assessments changed the way teachers and students respond to standardized tests. 

TerraNova CAT offers the same innovative approach to design, content, and 

results-oriented scoring. Terrablova CAT has a graphics-rich format that reflects 

educational material and encourages students to do their best. 

TerraNova CAT decision-making assets include: 

• omprchensivc score reports with easy-to-understand graphics=including 

customized reports directly aligned with your curriculum or standards. 

• Reports and data on 'D-ROM for easy archiving, data retrieval, and report 

output. 
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• Observations and General Interpretations of test results in reports presenting 

comprehensive data. 

• New information packages and options to meet specific decision-making 

needs. 

Benefit 

• Addressing different test purposes with different components, and obtaining 

comparable results. 

• Promoting top performance with engaging content and format 

• Assessing important learning goals while addressing ID A, Title I, and 

other special program needs 

• Receiving clear, comprehensive, instructionally-relevant results 

Summary 

• The system only marking the objective question. It is not a good 

measurement for the student educational progress by only provide the 

objective question. 

(http://w\V\ .ctb.com/TcrraNova/tn intro.jsp) 
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2. l .4 Proposed System 

The digital examination paper maker is software that used to it is used to create, 

deliver and report on assessments using the Internet or Intranets. The system 

integrates information from the running assessments into a master database at 

headquarters office. System synchronized and perform frequently update of the 

database through the Internet connection. Straight forward software architecture 

allows us to easily expand from single to multiple locations. 

The administrator manages the user record and defines the role for each user. In 

example each lecturer will be given the privilege to access their student s 

examination result in order to do marking, analyzing and reporting. At the same time 

the student will not be able to do this except for sitting the exam. 

Each exam has its own code, fixed time, total number of questions and pass marks. 

The examination paper is automatically generated by the application and taking 

questions input form the lecturer. The question paper is objective based with multiple 

answers and subjective based. The student has the option to navigate through all of 

the questions of his choice. In case the allotted time elapses, the message will be 

displayed to intimate the student that the exam was terminated. 

The system will automatically mark the objective question and subjective que 'lion. 

Thcr . is also option for the lecturer to mark the subjective question manually. 

.\I 
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The system will analyse the collected data. Powerful report generator offers flexible access to all 

data collected. Reports and graphs previewed on screen or printed with just a few clicks. 

2.2 Technology Review 

2.2.1 Development Models 

Methodology 

A methodology is a collection of procedures, techniques, tools and documentation 

aids which helps system developers in their task of implementing a new information 

system. It consists of a set of phases, which consist of a set of sub phases. This guide 

the developers to the choice of techniques at various stages in the project and helps 

them to plan, manage, control and evaluate info systems project. 

There are many types of development model in the software engineering. Waterfall 

model, V -shape model, and prototyping model are three basic models which can be 

used in small project. Incremental model and spiral model are usually used in the 

large project. When the large project is divided into well-defined small project (or 

phase or stage or iteration), a small project can use waterfall, V-shape, or prototyping 

I 

model. Which model is chosen for development depends on the organization. 
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Waterfall Model is well-defined development process in which one phase has to be 

finished before the next phase. The model is very simple to use. The model can be 

used if the requirement is well understood and defined. 

SYSlFM 
UI l:rRll lG 1---L--~ 

Figure 2.4: Waterfall Model 

Waterfall model is used if the problem is very well understood. Usually, designers 

use the waterfall model to develop a simple system because it is hard to change if the 

model is used. If customers come by and ask for changing requirements, designers 

will have to start from the scratch because there is no fast way to design the system 

with the new requirement. Also there is a big problem for testing later if there is a 

change in requirement. The testers do not have well-define set of test cases, so the 

test is easy to fail. In brief, waterfall model is used if designers have a well-defined 

list of user requirements. 
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Waterfall Model with Prototyping is the technique which helps to control the 

trashing by including prototyping that enhance understanding. A prototype is a 

partially developed product that enables customer and developer to examine some 

aspect of the proposed system and decide if it is suitable or. appropriate for the 

finished product (Ng Koon Wah, 2002). 

V-Sbaped Model is similar to waterfall model. The difference is that each test phase 

matches each development phase: requirements with system testing, high-level 

design with integration testing, and detailed design with unit testing. 

Requirements 
Definition 

Systems Engineering 
Domain Systems Goals 

Design Software 
Architecture 

Ongoing 
Systems Evaluation 

\ Systems Use \ 

Systems 
Specification 

\Systems Testing\ 

Software Integration 
& Testing 

\ Systems Design \ 

'ot\w.1r11 1':11 •hu'l'l"iu 
I) umnln 

Figure 2.5: V-Sha1led Model 

V-shupc model is an improved version of waterfall model. V-shape model does not 

run into the problem that the software is impossible to be tested because s stem test. 
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integration test, and unit test arc planed ahead. For example, when we plan the 

requirement, we also plan for system testing. ' hcrefore, when the system is built, 

we have a whole set of test cases for system testing. By that way, the system does 

not meet user requirements. 

Prototyping Model is the technique which helps designers and users to clarify the 

requirement of the system. A throw-away prototype is developed by designers and is 

evaluated by users. From feedback of users, designers will understand the system 

better and improve the prototype. 

Figure 2.6: Prototyping Model 

The Prototype model is a good model for the project which has unambiguous user 

requirement. The model will helps users to understand what they actually want. A 

throw-away prototype is developed so that users can realize what the system like. 

I lumun computer interface (11 .l) is u biu problem in rcquircm ·nt ·n iin ·crin, 
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because 1 ICI depends on different user groups. Different user groups have different 

need or desire for the interface; therefore, designers have to build the prototype so 

that users can see and feel it. 

The prototype model is also good for deploying the new technology. Before the 

technology is used, users are interested in know whether the technology works or not. 

Therefore, the prototype is a neat way to demonstrate the idea to users or customers. 

Incremental Model The designers develop the software in a number of stages and 

are able to deliver the product early. At each phase the designers have a goal to 

deliver certain features to customers. Incremental model is good for fast delivering 

product to the marker place. 

----- 1111•"M11l11ll1•1~l"'J'•'l'11'11m 

h' 'l1..-,1111\ 
•:t;ll I. 

li'i~urc 2.7: lncrcmentul Model 
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Incremental model has many advantages over the other techniques. One of 

advantages is that the system can be developed at several stages. Each stage has its 

own requirement; usually it has certain features or core of the system. Each stage can 

use V-shape, prototype or waterfall model to develop the requirement for this stage. 

Regardless what kind of model is used in each stage, the product with certain 

features must be done at the end of the stage. Incremental model satisfies the 

requirement of fast delivery to the market place, so business people are interested in 

this model. 

Spiral Model is an iterative approach. The model carefully takes risks into 

account. The designers develop a small part of the project and evaluate the risks. If 

the risk is low, designers keep developing more features. For each iteration, there 

are six steps: 

• Determine objectives, alternative .. and constraints. 

• ldenti fy and resolve risks. 

• Fvnlu uc alternatives. 

• Develop deliverables and verify that they are correct. 

• Plan the next iteration. 

• 'ommit lo un upprouch for the next iteration. 
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Figure 2.8: Spiral Model 

Spiral model is heavily involved in risks management. If you have a project with a 

very high risk, you should use spiral model. Every iteration, you have a chance to 

evaluate the risks and to forecast whether the project keeps going or stops. For each 

iteration, similar to incremental model stage, de signer can use V- hapc, prototype, or 

waterfall. piral model is usually used in the large project such as financial system, 

wireless cellular communication management system, network management system. 
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2.2.2 System Architectures 

lient-server architectures exist to provide organizations flexible and robust 

infrastructures that, depending on how they are designed, can cater to specific 

business needs. A client-server environment very simply involves a client computer 

that calls for information from a base or server that has the ability to process the 

request and send back a response. This response will be either positive or negative 

and often a positive response can have multiple variations. Client software needs to 

be able to present these responses in the appropriate fashion to present to the user 

(John Urbanowicz 2001 ). 

Many aspects of a business including its size, its focus and the tasks required of it, 

can help determine the ideal client/sever architecture to implement. Below are 

descriptions and key advantages and disadvantages of different client/server 

environments, as well as an analysis of the debated strategies used in a 

client-server/Web-server environment. 

• Host-client. In a typical 1 losl-cli~nl applicution, often referred to as 

"m iinfrum ·" ur .hitc .tur ·. most us -rs find themselves on a "dumb" terminal 

whil · strupp ·d to 11 host ·omputcr. This architecture although effective. often 

i. · p .nsivc, dilf .ull to maintain und docs not easily support graphical user 

int ·rli1 • ·s. Fl .xibility 1111d ·h1111 • is not 1111 option without ·,I .nxiv • ·ost 

·011sid ·mtions or .nr .Iul pl111111in '· 
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Pro: easy client installation, reliable 

on: xpcnsivc, high maintenance, older technology 

• Basic client-server. Basic client-server architecture allows a client to send a 

request to a server through a query, thereby reducing network traffic. The 

server then queues and processes the request by interpreting; analyzing and 

"serving up" the information back to the client. The client application then 

has the ability to present this information to the user via a graphical user 

interface or if it is preferred, through a host terminal. This process allows for 

a multi-user environment using a shared data source. 

Pro: Ideal for small businesses, shared data environment 

Con: Software deployment, software control, poor performance 

• Client-server 2-tier. The 2-tier architecture generally describes a 

client-server environment with additional processing b sing provided by a 

data ase-rnanagement scrv 'r. The main ndvantag · of this t-up i that 

heavy proc ·ss1111 on the client side is minimized and therefor , less 

.li mt-side soil war· is r .quired. In this case, since many changes are made 

)11 th· s ·r ·r its ·If'. costly deployment costs can be avoided, especially in a 

I 1rgcr or iunizution. 
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Pro: Ideal for large business, inexpensive workstation software 

on: · xpcnsive server 

• Client-server multitier. With the multitier architecture, often called the 

3-tier architecture, processing can be centralized in at the middle tier. In 

larger enterprise level environments, many database servers may be storing 

information for a variety of application and business requirements. ln these 

environments, the middle tier will easily support each different database 

server by u ing shared and reusable rules and models. These rules can be 

changed from a central location, providing standardization and organization 

for the corporation. 

Pro: Performance balancing, rules sharing, organization 

Con: Software costs, multiple vendors, complicated infrastructure 

• Client-server multiticr distributed. A variety of other configurations exist 

that also qualify as clicnt-scrv ·r. Th· distribut ·d scr er architecture can be 

used to provide localized processing of data based on information sent from 

11 · mtru! pro .cssin • server. This allows the local server to process data, 

· rnt .nt 111d m ·ss 1 ze us u subset of the entire enterprise while consolidating 

th· int ·rn ·ti< 11s with th' central system. 
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Pro: Performance balancing, lower datu transmission, good for multifaceted 

businesses 

Con: xpensive, additional servers, data integrity, complex infrastructure 

• Client-server/Web-server. The Internet has provided another definition of 

client-server architecture. A Web server can be viewed as a second-tier, 

middle-tier, or other tier. As a request comes from the browser (client) the 

Web server has the ability to forward the request to a database server. At this 

point, the Web server actually behaves as a client. Another form of Web 

serving occurs when the Web server sends a tiny application to the client 

that can be run on the browser. This offers additional control and flexibility. 

Content management is mostly associated with Web servers and is an 

integral part of providing Web sites with video, pictures and other media 

content. 

Pro: Easiest client deployment, good for e-busincsscs 

Con: xpensive, multiple vendors, cquipm mt 
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2.2.3 Application Platforms 

Windows 2000 Professional 

Pros 

• Stable and reliable 

• IEEE 1394 (Fire Wire), USB, and AGP support 

• Enhanced features for notebooks, including ACPI support and hot-swapping 

of PC Cards 

• Runs vast selection of Windows software 

• Strong security and corporate-management capabilities 

Coos 

• Hardware and software compatibility problems, especially with gaming and 

multimedia devices. 

• Can be a treacherous upgrade from Windows 95/98 (See first con) 

• Fairly hefty hardware requirements 

• Expensive 

Windows 98 

Pros 

• Ex · .llcnt supp irt for hardware and software 

• F ., ·r hurdwur · r .quir ·111 ·nts thun Windows 2000 
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Cons 

• Despite better stability than Windows 95, still crashes too often 

Win NT4 

Pros 

• Stable and established 

• Fewer hardware requirements than Windows 2000 

Cons 

• Poor mobile-computing support 

• acks USS and AGP support 

• Expensive 

Mac0S9 

Pros 

• Most intuitive interface 

• Supports Band I :'-EE I 94 (Fircwir ·) 

• Runs on ol-lookin 1 syst ms ·'mon, those tran lucent cases are pretty 

.ool 
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Cons 

• Poor multitasking capabilities 

• More crash-prone than Windows NT Windows 2000, and Linux 

• Fewer available software titles than Windows variants 

Linux 

Pros 

• Free -- or very inexpensive 

• Extremely stable and reliable 

• Fast with minimal hardware requirements 

• Much free software available 

• Open-source development allows for fast improvements/refinements 

Cons 

• Hardware configuration can be tricky 

• UI is too difficult for mass consumption 

• Limited commercial software options 

• Requires more technical expertise than Windows or Mac S 

·'· 
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Windows XP 

Pros 

• Reliability 

• Straightforwardness. If you do encounter a snag, Microsoft serves up 

apologetic "We are sorry for the inconvenience" notices, instead of fatal 

errors and "blue screens of death." 

• Good looks, user-friendly GUI 

• User accounts. You can set up a separate password-protected account for 

each member of your household with different access levels. 

• Network friendliness, simple wizards for setting up a home network 

• A control panel under control 

• smart folder 

Cons 

• Activation headaches.30 days to activate XP via the Net or over the phone 

before the OS stops working. 

• Some software and hardware won't operate under XP (Edward . Baig. 200 I). 

2.2.4 Web ervers 

W ·b s ·r ·r soil war· is th· appli iation th 11 runs on your computer and makes Web 

pup s . tor xl 011 our iomput ·1· uvuiluble to Internet users. It also co-ordinates such 

thin 'Suss· .ur • ·- .omm ·re· trunsnctions and xtr .amiru; uudio 1111d video. W ·b server 

Univ
ers

iti 
Mala

ya



software can also be integrated with databases to make information stored in your 

database available to Internet users. 

Usually, Web hosts use either Linux or Microsoft Windows NT Server, but some may 

let you choose. Selecting a server is more crucial when you are purchasing a machine 

that will be maintained by your own Web developers, most likely for a collocation 

setup or if you are going to maintain the website yourself(Navneet Kaushal, 1999). 

Web servers generally fall into one of two categories: 

• Linux-based and 

• Microsoft Windows NT. 

Linux a clone of Unix, the older and more popular of the two systems, has a strong 

reputation for reliability and power. 

On the other hand, many new to the Web find it difficult to undcrst ind and navigate. 

NT is regarded as easier to u ·e than Linux for data-driven Web sites; it al o supports 

the user-friendly Web pn c d 'Si 111 tools in Microsoft's FrontPag software. 
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Apache 

Apache lends itself particularly well to projects that arc heavily Java based. It offers 

superior handling of the Java Database onncctivity (JOB ) application program 

interface (a program which allows Java-based services to access information stored 

in SQL-compliant databases). 

Apache, like Linux, is a piece of open-source software. It's maintained by a group of 

programmers who create the software for the thrill of it - not for any expected 

financial gain. Apache was born in early 1995, as free Web server software based 

around NCSA httpd 1.3 which was the most popular Web server of the day and a 

bunch of software patches. ince then, it has been completely re-written, and has 

become the mo t popular WWW server on the Internet. 

Apache pros: 

• Open source updates. it's constantly being updated and you can add 

functionality as it becomes available. 

• Free. The software is free. It's hard to beat that price. 

• Multi-platform support. Apache can be used on systems that have 

80x86- cries (i.e. Intel) processors running either Linux or NT a an OS. or 

n other cornput ·rs runninu n nix-type OS on 11 dilf rent processor, 

• Popular. Ap11 .h · is th· most-us ed W ·h s .rvcr software package in the world. 

As s11 .h, it': unlik .ly thut Iurth ·r development of th· software will ever 

.euse. 
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Apache cons: 

• No upport. Apache's developers do not provide any type of support for 

their product. There arc third-party companies that provide Apache support, 

but you have to pay for it. 

• Runs best on Linux. Given two machines with the same hardware and 

different operating systems (Linux and NT,) 

• Apache runs faster on the Linux machine. This means that if you decide to 

go with Apache, you should also use Linux to get maximum performance. If 

you've decided to use NT, it makes more sense to use the Web server 

Microsoft includes with that OS. 

Microsoft Internet Information Server (HS) 

Essentially, IIS is the server software of choice if you want to run an ASP-based site. 

IIS is Microsoft's main business offering in the Web server software market. Billed as 

more of an extension of the operating system, it is included on the "Windows NT 

Option Pack" CD that comes bundled with NT 4.0. As u Windows-based application, 

it offers the rune case of use us rnuny other Windows applications, including 

"Wizards" that assist with setup und muint nunc of th soflwar . 1t should be easy 

for unyon · fiunili ir with th' NT S to s ·t up. 

llS r ·nlly shin •s wh •n it com ·s to the hundlin ' of' Activ · S .rvcr Pu es (A P .), pa res 
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that are generated by the Web server software using Active X scripting - usually 

Visual Ba ic cript or Java cript code. llS offers superior ASP-based interface to 

ODB sources like Access and SQL-Scrvcr. 

IIS Pros: 

• Microsoft product. Since IIS is a Microsoft product, it not only has the same 

heavy backing as other Microsoft products, but is integrated seamlessly into 

the OS itself. 

• Comes free with NT. If you do decide that NT is the best OS to use, JIS i 

included in the box. 

• Limits bandwidth. Unlike other server software, US has the ability to limit 

how much bandwidth your web pages have available. 

• Crash protection. If one application running on the server crashes, the Web 

server and other applications continue to run, and the failed application 

restarts the next time a user requests it. 

IIS Cons: 

• Limited to NT-ba ed ysterns. JI rs not uvailuble for us· on non-NT 

systems. 

• xl source. As with NT, th· sourc ··cod to llS is Mi rosoft's proprietary 

iulormution. This ulso rn .uns thut there aren't mnny third-party developers 

worki11g on improving th· cor · software. 

. () 
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2.2.5 Programming Languages 

Table 2.1 ornparison between ASP, .ISP, GI and 'oldFusion 

Scripting 
Pros Cons 

Language 

ASP • ASP is integrated into Microsoft •ASP requires to adopt 

(Active Web Servers and as a Microsoft as the platform 

Server Pages) consequence is widely used. and web server. 

• ASP is easy to learn. 

•More efficient than CGI because 

it runs as a service and can take 

advantage of mu lti threaded 

architectures. 

• It is an open, compile-free 

application environment in 

which can combine HTML, 

scripts and reusable Active X 

server components to create 

dynamic and powerful 

web-based business solutions. 

• Enables server-side scripting for 

Internet Information crvcr Ilf S) 

with native support for both 

VB cript and Juvu cript. 
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JSP •The portability of code between •This tcchn logy is just 

(Java Server di ffcrcnt servers. introduced and lack f 

Pages) • It is similar to ASP. reference. 

•It needs a skillful 

knowledge in Java 

programming. 

CGI • Consistence with Unix practices. • It was inefficient to boost. 

(Common • CGI processes run in separate • Each time some one hit 

Gateway address spaces separated from CGI script, a new process 

Interface) the server. was created on the server. 

• lf the script was written 

in a interpreted language 

like Perl, the server had 

to startup another Perl 

interpreter, taking up 

processing time and 

memory. 

• Could not program in any 

of the nifty development 

interface . Univ
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ColdFusion 

ASP.NET 

• Because it work directly with the • I lave to buy and install 

web server, oldf'usion is 'luster the .oldl'usion software 

than server side includes. (or convince the internet 

• Because oldFusion commands service provider to do it). 

are just like HTML tags, • ColdFusion is not 

anybody can create ColdFusion available for all server 

pages with just a text editor. platforms (for example, 

support for Linux will be 

available only with the 

upcoming release). 

ASP.NET i1-1 th · lw.•tin' ·n ironm ·nt thut mublcs developers to use the .NET 

( http://php.weblogs.com/asp, Results March 4, 2002) 

Figure 2.9: ASP.NET Architecture 

Fr un work to tor 1 •t Web-bused upplications. l lowcvcr, /\SP.N T i more than just a 

runtim · host: it i. 11 ·ompl ·t • 11r .hitcctur · for d ·v .lopin 1 W .b sites and 
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Internet-distributed objects using managed code. 

A key feature of A P.NET is the separation of code into a separate tile from the 

HTML page that calls it. This 'code behind' concept helps clarify the roles of 

designers and developers, and neatly accommodates another important .NET 

technology, namely xML Web Services. From the coder's point of view, this makes 

it a lot easier to discern the logic behind a Web Form or Web Service. 

Pros 

• Data access. windowing, connecting to the lnternet, and much of the 

functionality of the Win32 API is now accessible through a very simple 

object model. 

• The VB language has been hugely upgraded, so it now includes classes and 

most of the features previously accessible in C++. 

• A new language, C#, has been introduced, which combines the efficiency of 

C++ with some of the ease of development of VB. 

• Memory management for .NET applications is much more ophisticated, 

meaning that a badly behaved .NET ·omponent is cxtrcm I unlikely to 

·rush oth ·r .ornp m mts running in th· sum· pro cs .. 

• ASP.NET. th· r .plu .cmcnt for ASP. offers compiled ' cb page (making 

pro· ·:sin • )t' w ih r .qucsts much more efficient and includes a large 
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number of pre-written components thut can generate commonly used HTML 

form and user-interface items for you (the so-culled server controlsy. 

• The main programming languages have been moved far closer together, so 

code written in VB, C++ and C# can be intermixed. Freely step between the 

languages in the debugger. 

• Components are wrapped up in a new unit called an assembly, which is 

highly self-describing, making installation and use of components very easy. 

Java 2 Platform, Enterprise Edition (J2EE) 

The Java 2 Platform, ~nterpri e Edition (J2EE) was designed to simplify complex 

problems with the development, deployment, and management of multi-tier 

enterprise solutions. J2EE is an industry standard, and is the result of a large industry 

initiative led by Sun Microsystems. 

The J2EE architecture is based on the Java programming language. What's exciting 

about Java is that it enables organizations to write their code once, and deploy that 

code onto any platform. J2E is an application or Java . .12 ~ · component arc 

transformed into bytecode and executed by a .IRI· nt runtim . Even th containers are 

typically written in Juvn . 

.I EE hos hist iri .nlly b · ·11 an architecture for buildinu server-side deployments in the 

Juvu pro rn111111i11 Inn uu ·. It .un be us ·d to build traditional web sites. software 
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components, or packaged applications..12Eb hus recently been extended to include 

support for building XM -bascd web services us well. These web services can 

interoperate with other web services that may or may not have been written to the 

J2EE standard. 

2.2.6 Authoring Tools 

FrontPage 2002 

FrontPage 2002 is part of the Microsoft Office XP family. It runs on the Windows 

95/98/Nl /2000/XP operating system, and is one of the simplest and least complex 

HTML editors available in the market today. Microsoft FrontPage is aimed at 

making basic Web document publishing and site management easy for business 

professionals and end users who are not full-time Web publishing professionals. 

Using the same visual interface as Windows, FrontPage like Internet Assistants 

allows users to create multimedia Web sites with just a few mouse click . FrontPage 

enables non-expert user to create and maintain sophisticated, interactive site from 

their desktop with a powerful yet simple "web top publishing" s stem (Robert 

Dominy, 2002 . 
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Pros 

• ome with Microsoft Script Editor, a richly featured source editor and 

debugger 

• Excellent site management and deployment tools 

• With server extensions provides a number of advanced web application 

features 

• Ability to add scripting features like rollovers without having to write script 

Cons 

• The cript ditor i somewhat hidden, so many users may never even know 

it is there 

• Like other Office XP products, requires product activation 

Dreamweaver 4 

Dreamweaver 4 is a professional visual editor for creating and managing Websites 

and pages. With Dreamweaver, it's easy to create and edit cro s-platforrn, 

cross-browser pages. 

Dr· unw ·11 ·r provid ·s udvnn 'l'd d 'Hign nnd layout tools. as well us making it easy 

to llH • I nurui · I ITML lcutur ·s such us animated layers and behavior· without 

writing u tin. or .od ·. Brows ·r tar din} chc 'kH your work for potential problems on 

7 
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all popular platforms and browsers. Mucromcdiu's Round-trip I ITML technology 

imports HTML d cumcnts without reformatting the code. 

Dreamweaver is folly customizable. You can create your own objects and commands, 

modify menus and keyboard shortcuts, and even write JavaScript code to extend 

Dreamweaver with new behaviors and property inspectors. 

Pros 

• Dreamweaver does have a Clean Up HTML command for files created in 

other program , such as FrontPagc. 

• Firework is a web-graphics software. Flash is Web-animation software. 

Both are from Macromedia 

• It generates very clean HTML that is easy to customize. 

• It has useful interface items. Enable view in full design, full code, or half 

design and half code. 

• Dreamweaver comes with a complete I !TM L debug icr. 

• It has unique built-in Web objects in cludinc n rollov r-button interface and a 

tabulur-dntu table builder. 

• 11i11111tion ·11p11hilit is built in. 

• I Js ·r ·u11 down loud extensions. 
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Cons 

• No back-end programming available for form submission. 

Microsoft Visual Studio .NET 

Visual Studio .NET is the tool for rapidly building enterprise-scale ASP Web 

applications and high performance desktop applications. Visual Studio includes 

component-based development tools, such as Visual C#, Visual Basic, and Visual 

C++, as well as a number of additional technologies to simplify team-based design, 

development, and deployment of your solutions. 

Visual Studio supports the .NET Framework, which provides a common language 

runtime and unified programming classes; ASP.NET uses these components to create 

ASP Web applications and XML Web services (Azwina, 2003). 

An itemized list of the technical components making up the .NET platform: 

• C# a "new" language for writin class 'S and ornponcnts. that integral s 

elements of -1 , and Juvu, and adds additional features, like metadata 

t 1 is, r .lutcd to comp ncnt dcvel ipmcnt. 

• I\ "common hm~uu~ · runtime", which runs bytccodcs in an Internal 

L11n 1111 • (IL format. 'ode and objects written in one language can, 

. 'I 
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ostensibly, be compiled into the IL runtime, once un IL compiler rs 

developed for the language. 

• A set of base components, accessible from the common language runtime, 

that provides various functions (networking, containers, etc.). 

• ASP+, a new version of ASP that supports compilation of ASPs into the 

common language runtime (and therefore writing ASP scripts using any 

language with an IL binding). 

• Win Forms and Web Forms, new UI component frameworks accessible 

from Visual Studio. 

• ADO+, a new generation of ADO data access components that use XML 

and SOAP for data interchange. 

Pros 

• It offers multiple language support. 

• It has a rich set of libraries, a la JVM. 

• It's open-standard friendly (e.g., HTTP and XML) -- it may even become a 

standard itself. 

• Its code is compiled natively, regardless of lnngua re or deployment (Web or 

desktop . 

OflN 

• It's ·t nnoth ·r pl tforrn lo consider, which •cncrnlly means rewriting und 

I .urninu n ·w tri .ks. 
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• Microsoft tends to have good ideas, but mediocre implementation. 

• urrently, it's only available on Windows. 

• Microsoft claims It JL, and CLR/CLS will be submitted lo E MA, but 

there's still no clear view on what wi11 be standardized from the platform. 

2.2.7 Database Management Systems 

Microsoft SQL Server 2000 (RDBMS) 

Microsoft SQL Server 2000 is a modern, full-featured SQL database designed for 

small or midsizc organizations. Its complete set of tools, high-end engine features, 

and robust analysis capabilities provide most of what other corporations could offer 

only in their Enterprise Edition databases, all at a reasonable price. In addition, SQL 

Server 2000 is amazingly easy to use, yet still powerful enough to crank through 

hundreds of complex transactions per second without choking. Customer needs and 

requirements have driven significant product innovations in ease of use. reliability 

and scalability and data warehousing. SQL Server 2000 run on Windows NT 4.0 r 

Windows 2000. 

Mon en •i11 • s<.:ttings in SQL S ·r ·r 2000 urc self-tuning. D velopcrs need not 

ns, i ~11 rm mor to tit· d11t11 ·11 .h · ir stor • procedure cache s .parately. QL Server 

ti 111111\i .ull bulunces m .mory between the two. 'QL Server expands or contracts the 

llll\011nt or Ill .mor it iH 118tllg 18 H whol ·. It .nn 1111tom 1ti .nll mnkc rooui i11 memo: 

ttl 
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for other applications when they arc running, expand ugain to fill extra memory 

when the applications are closed down. 

Automatic memory tuning is not especially important on a dedicated database server 

machine. But on a server that has to run other applications like a mail server and Web 

server at the same time 'as a database, dynamic memory sizing makes a huge different 

to system usability. SQL server's unmatched auto-tuning features also mean that it is 

extremely suitable for organizations that do not have database administrators on staff. 

With SQL Server 2000, a part time or beginner administrator is all it takes to manage 

the database effectively. QL erver is a client/server relational database 

management system (RDBMS) that is highly integrated with the Windows NT 

operating system. By using SQL Server, modem application can be developed that 

separate the client application and the database service. SQL Server Transact-SQL 

supports the ANSI-92 standard and provides extensions to the SQL language. 

Oracle 9i 

Oracle is the world's lending v indor of dauibes ~ software. rn I 's ability to have all 

datu and documents st r ·d in u small numb ·r of. high-pcrforrnan databases benefits 

custom ·rs b · nurnliziruz 1111 th .ir dutu, mnking information management and access 

'llsi ir, 111 ir • r .li rhl · 1111<1 I ·ss e p insiv •. The 1rot111d-hrcaking capabilities of Oracle 

'>i's Int ·rn ·t Fil· Sy. l im IFS provides 11 sin I·, easy to us· data muna ·111c11t 
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interface for all data types, thus minimizing customer's reliance on a proprietary 

operating ystem. racle is an open solution and it supports all kind of platform. 

Oracle uses a Java-based utility that provides everything needs to get a pre-tuned and 

pre-configured Oracle 9i database up and running. Oracle Enterprise Manager 

provides a single integrated management console for central administration of 

multiple servers. It also contains some advance functionality for tuning and 

diagnosing the database, and managing complex change in the database environment. 

Oracle's advanced security features allow for enforced granular privileges advanced 

auditing, enhanced acce s control, ecurc distributed processing and replication and 

the ability to use additional external authentication mechanisms. 

MySQL 

MySQL is a true multi-user, multi-threaded SQL database server. SQL is the most 

popular and standardized database language in the world. My Q is a client/server 

implementation that consists of a server daemon mysqld and man lifTcrcnt client 

programs and libraries. 

Tho m 1i11 onls of' MyS L ir • sp · xl, robustness nnd case of use. My QL was 

origin11ll d .v ·lop ·d b · ·1111.1 • we n .cdcd a SQL server that could bundle very large 

d11111h11s ·, 1111 ord ·r of' 11w uiitud · f 1st ·r 1'11111 wh 11 nny dutubns · .ndor .ould oflcr to 

Univ
ers

iti 
Mala

ya



us on inexpensive hardware. We have now been using MyS L since 1996 in an 

environment with more than 40 databases containing I 0,000 tables, of' which more 

than 500 have more than 7 million rows. This is about 100 gigabytes of 

mission-critical data. 

The base upon which MySQL is built is a set of routines that have been used in a 

highly demanding production environment for many years. Although MySQL is still 

under development, it already offers a rich and highly useful function set. 

Microsoft SQL Server versus Oracle 9i 

The SQL Server 2000 advantages: 

• SQL Server 2000 is cheaper to buy than Oracle 9i Database. 

• SQL Server 2000 holds the top TPC-C performance and price/performance 

results. 

• SQL Server 2000 is generally accepted as easier to install, use and manage. 

The rn ·I · 9i [ utubus · udv mtu cs: 

• Orn ·I· )i I 11t11b11s i supports nil known platforms, not only the 

Windows-bused plutforms. 
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• PL/ QL is more powerful language than T-S L. 

• More fine-tuning to the configuration can be <lone via start-up parameters 

(Alexander higrik, 2003). 

Conclusion 

It is not true that SQL Server 2000 is better than Oracle 9i or vice versa. Both 

products can be used to build stable and efficient system and the stability and 

effectiveness of your applications and databases depend rather on the experience of 

the database developers and database administrator than on the database's provider. 

But SQL erver 2000 has some advantages in comparison with Oracle 9i and vice 

versa. 
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CHAPTER 3 

METHODOLOGY 

3.1 Software Development Life Cycle (SDLC) 

A model of the process of systems development is used by organizations to describe 

their approach to producing computer systems, also known as the System Life Cycle. 

Software development life cycles are abstract model that define the activities, 

ordering of activities and information flow associated with the development of 

software. 

A system life cycle divided the life of an information system into two stages, system 

development and system operation and support - first you build it; then you use it. 

A system development methodology is a very formal and precise system 

development process that defines a set of activities, methods, best practices, 

deliverables, and automated tools that system developers and project managers used 

to develop and maintain information systems and software. 

3.1.l oftware Process Model 

A soflwur • pro ·ss m HI ·I is an nbstru repr ·s ntntion of a oflware process. In 

·ontrnst to soflw ir • life .yclc models, software process models often represent a 

n ·tw< rk .d s iqucnc · of ictiviti ·s. obj ·cts, transform uions, and events that embody 
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strategies for accomplishing software evolution. Such models can be used to develop 

more precise and formalized descriptions or software life cycle activities. 

3.2 Methodology Consideration 

A methodology is a collection of procedures, techniques, tools and documentation 

aids which helps system developers to speed up and simplify the software 

development process. This guides the developers to the choice of techniques at 

various stages in the project and helps them to plan, manage, control and evaluate 

info systems project. 

The main objectives of following a methodology is to make the development cycle as 

efficient as possible, to complete development within lowest possible cost keeping 

the highest quality, and to achieve the fastest tum-around. Another important 

objective is to make future maintenance easier and faster. 

There is no one piece approach to develop a system. ~·very dcvcl pmcnt method has 

its strength and drawback. lt depends on circumstances applied and people who 

involve in the ti .veloprncnt uctiviti 'S. 

() 
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3.2.1 Requirements for Development Methodology 

A good methodology that able to provide the effective ways of system development 

is best defined before the project starts and then becomes the framework to 

development staff. 

• A Methodology must offer a step-by-step approach to the desired situation - 

and each step should offer some success and benefit. 

• Methodologies have to be robust. They had to take into account bad or 

incomplete specifications, changing requirements, slipping schedules and 

unexpected pr blems. 

• A Methodology has to take into account the sociological aspects of software 

development, for example of team dynamics, corporate and departmental 

politics, career ambitions, motivation, promotion and the desire for personal 

growth, job security and empowerment. 

• Methodologies must clearly outline the underlying prerequisites, 

assumptions and believes. They must also show their constraints and 

boundaries. 

• A Methodology must make sense to nil stakeholders. 
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3.2.2 Conclusion On Development Methodology 

The methodology used in the development of Digital Examination Paper Maker & 

Analyzer is the Waterfall model with prototyping. As the name implies, the stages of 

development of Waterfall model cascades from one phase to another. Each stage of a 

development is required to be completed before proceeding to the next phase. The 

Waterfall model offers the benefit of a structured development, in addition to good 

visibility and proper docwnentation for each development stage. 

Waterfall approach difficult to define all requirements at the beginning of a project 

but changes during pr duct development arc inevitable, costly, time consuming and a 

source of disagreement between the developer and the client. Another drawback of 

Waterfall model is usability problems aren't revealed until after product release, 

when changes are very costly. 

But experience has proven that these negative aspects can be overcome by: 

• Using prototyping to avoid major changes during product dcvcl pment 

• Applying usability testing to anticipate unforeseen user requirements 

With prototypin ind usuhility t stin 1, we cun improve the cost efficiency of the 

d iv .lopmcut work flow, by ullowinu cli ·111 111d user r .prcs intutivcs to b • in olved in 

th' pro· 'SS, dis .ov r int .rf 1 • • problems nt un curly stu ·, and thus avoid major 
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overheads on reworks down the line. Design prototyping helps developer assess 

alternate design strategies and decide which the best for a particular project is. 

Major problems in the requirements are addressed and fixed well before the 

requirements are officially validated during system testing. Validation ensures that 

the system has implemented all of the requirements, so that each function can be 

traced back to a particular requirement in the specification. Verification ensures that 

each function works correctly. Validation makes sure that the developer is building 

the right product according to the specification, and verification checks the quality of 

the implementation. 
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The stages of the Waterfall Model with prototyping: 

1. Requirements analysis and definition. 

This stage could be called the conception of a software product and might be seen as 

the very beginning of the life cycle. It is the requirements gathering stage and 

includes meetings and/or consultations with the user (system developers and the 

supervisor) to determine requirements, constraints and the goals of the software. This 

stage is often precluded by a feasibility study or a feasibility study is included in this 

stage. 

To developing the D. ~ QPMA the requirements gathered would include the 

interaction b tween subsystem, system functionality, information retrieval, behaviour, 

performance, interface and constraints of the system. The requirements including 

functional and non-functional are documented and reviewed. 

Requirements prototyping activities are amended to ensure that the requirements are 

feasible and practical, if not revisions are made at the requirements state. 

2. System and program design. 

Jn this stn · th· est iblish ·d r ·quir em .nts, flowing from th· requirements analysis 

and d ifinitinn. urc identified us software or hardware requirement . The software 

rcquir »ncnts ur • th ·n trunslut id in such 11 way thut they can be r .adily transf rmcd 

into .ompu: ·r pro irnrns. 
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For this project, system design focuses on distinct attributes of the modules in 

DEQPMA pr gram. The main page appearance and the organization of subsystem 

were designed in this stage. The overall system architecture, content design, interface 

representation, data structure, conceptual design and technical of DEQPMA are also 

required in this stage: In addition, the project system design also includes 

transforming the requirements into a representation that can be assessed for quality 

before the code generation (implementation stage) begins. 

Design prototyping activitie help me to assess alternative design strategies and 

decide which is be t for the DEQPMA. 

3. Implementation and unit testing. 

This is the stage where the computer programs are created. Each program is called a 

unit, and unit testing is the verification that every unit meets its specification. 

During this stage, set of programs or program units section in I E PMA module. 

like User Login ection, .hangc Password cction, Examination Paper Maker and 

Result Murker will b · crcut · in the system bus d ·on the proje t syst m design. After 

cod• hns b · ·n , .ucrutcd. unit testinu is p irformcd to verify that each unit meets its 

Np' •i Ii ·11t ion. 
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4. System testing. 

All the units arc combined and now the whole is tested. When the combined 

programs arc succcssf ully tested the soil ware product is finished. 

This stage tests the complete of DEQPMA system. All the program units will be 

combining together (integrated) and tested as a complete system to verify that each 

function works correctly and as need. Then validation is made to ensure that the 

system has implemented all of the requirements, so that each system function can be 

traced back to a particular requirement in the specification. 

5. Accepta11ce testing 

ach requirements specified by the end user will be checked to make sure the 

developed system is the right product according to the user specification. The system 

is delivered to the user after the testing process. 

6. Operation and maintenance. 

Maintenance takes place after the ystern is put into practical use. This stage is part 

of the life cycle of a software product, und not or the strict de loprucnt, although 

unprov ·111 .nts and fi ·s iun still b • .onsidcrcd ns·"dcv elopmcru". 

Muint mun · · in ol ·s .orr ··tin • ·rrors that have 1011c undct .ctcd bclor · ( in earlier 

st11 ·s of' the life · clc ), improvin r thc sy11t 'Ill impl .mcutation, uddine pcrlonuuncc 
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or functional enhancements or making changes due to uccornrnodatc changes in the 

software external environment for overall DEQPMA. 

3.2.3 Justification Of Methodology 

The reasons for choosing Waterfall model as the development methodology are: 

The implementation of waterfall model is simple. Its simplicity means that the 

development methodology is simple and easier to understand. During development 

process, we can have a better understanding and guideline on what we shall do. 

With the adoption of the waterfall model, I just need to concentrate on one stage at 

one time and do not need to think of the next stage before the current stage is 

completed. Therefore allowing me to have more focus and attention on what I am 

currently doing instead of over burdening myself with the upcoming stage. 

Cost and time restrictions are often an important issue in the software de clopmcnt 

process. The Waterfall model itself can be used for sing!' projects that ar cost or 

lime restricted be· ius · of th· cusy wuy to mana 'C.: it. This methodolog ts more 

nnphusiz ·on plunniug st 1 re. lt allows .stirnution of the completion f each stage so 

th \I thc : st nu ·1111 h · d iv slop ·d within th· time frame. 
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Simplicity is also important when we arc to explain our development progress to the 

user especially tho e who arc not familiar with software development cycle. The user 

will have a better understanding on what is going on of the progress of the project 

development. If I am to adopt a more complex methodology, user may find it 

difficult to understand what I am trying to tell them. 

Besides using the Waterfall model, I also adopt the prototyping into the previous 

approach to overcome its major drawbacks. Prototyping can save me both time and 

money because it's a fast and inexpensive way to concretize, what a requirement 

specification fails to do. ince prototypes can visualize the product's workings to the 

user, r can deal with the shortcomings, misconceptions and disagreements that tend 

to appear as the product takes form. 

3.3 Information Gathering Methods 

Information gathering is required to know what is needed in a system. Method of 

gathering information regarding a system is necessary in order to establish 

understundinu of the state und future rcquir cru nt on th· system tud and provide 

the roundwork for th · sys: irn d ·si m, 

'I h •r • nrc u · srtuin numb ·r or methods thut ure .omrnonly used tn 
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gathering-information such as collecting written data like documents or reports, 

doing research interviewing, using questionnaires, observation and sampling. 

The main data sources for system analysis were written documents, reference books, 

observation, questionnaires and other sources from the Internet. 

I. Internet Surfing 

Surfing through the Internet is an efficient fact-finding technique. Through the 

Internet, existing similar system could easily found which giving ideas for the 

features that will be developed. Besides, l also get a lot of information on 

distributed system, development tools and technologies, programming 

languages, database, project methodology, and also client-server computing 

knowledge. The result from this research has been elaborated in detail in 

Chapter 2. 

ll. Books and References 

Book and references are u ed to get the information that needed to de clop the 

system. This including informati n from information system references, 

d ·v .lopm ·nt tools refer .nccs, programmin 1 ref r nc '. and databa e 

r ·f ·r ·11c ·s. 

FS TM'.• docum ·nts room hus u lot of s .nior'» thesis thnt .un b i us u iuid 'line 
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for to write the thesis report. The format type or the report, organization of the 

heading and the content of the report can be referring from senior's thesis. 

Ill. Observation and Inf or ma/ Interview 

Observation allowed analysts to gain information they cannot obtain by any 

other fact-finding method. By observing some of the current system, the 

carried-out processes of system can be clearly understood. The symptoms and 

problems that always occur also can be identified and defined by observing the 

current actual examination system. As a user, the need for a better service when 

using the digital examination paper maker & analyzer also can be identified 

through personal observation. 

IV. Discussion With Supervisor 

A discussion with supervisor has been practiced from time to time in order to 

get help and advices during the development of the project. 

3.4 Conclusion On Tools and Technology 

Aller ull the t _. .hnolo ics huv · b icn r ·vi ·w ·d nnd: analyzed, the most suitable and 

nppropriat tools for cl .vclopin 1 th· sys: ·m ur • identified und s ·l ·cted. The tools to 

h's I• ·t ·d in .ludc th· d ·v .lopment software as well us the entire platform on which 

th. d •v rlopm 'Ill or th. proje ·t is o icurr xl, 
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Selected Web Architecture 

For this project, D ~ PMA is designed to be 3-ticr architecture. The 3-tier 

architecture is more suitable apply in the development of the system to perform its 

business functionality. 

Advantages of Three-Tier Architecture 

• processing can be centralized in at the middle tier. 

• Performance balancing, rule sharing, organization. 

• allows for the parallel development of individual tiers by application 

specialists. 

• Provides for more flexible resource allocation. 

• Modularly designed middle-tier code modules can be reused by several 

applications. Reusable logic reduces subsequent development efforts. 

minimizes the maintenance work load, and decreases migration costs when 

switching client applications. 

S .lecr ·d Platform 

R ·vi ·w hos be 'II don. in purpose or choosinu II suitable pint form/operating system 

for this proj · ·t. Afl •r 1111 th· .onsidcrution. I huv · d ··id ·d to .hoo» ·Windows XP us 
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my system platform, as it is the most suitable operating system that arc able lo 

support all the development tools I choose to bring this project into success. 

Besides that, Windows XP provide graphical user interface for user friendliness 

whereby user just interacts with icons instead of typing command which is common 

in DOS and UNIX based operating system. 

Advantages of Windows XP Server: 

• An enhancement of Windows NT family (including Windows 2000). 

• Built-in application such as Microsoft Internet Information Server 5.1 (IIS) 

and Internet Explorer 6.0 browser 

• It is suitable for enterprise or organizational level. 

• Showing high performance, reliable, secure and easy-to-manage 

characteristics for information sharing and running applications. 

Selected Web Server 

I hav • d · .ided to us· Microsoft Internet Informutinn Server (llS) as the tem 

w ·b-H ·rv ·r. b · · nisc it .un b · fully supported by Windows XP and provide powerful 

. · .urity, udrninistrntion and dev ·loprncnt functionality. It is also one f th best web 

s ·rv 'rH on th· murk ·t and ii i 11 hi •h- ·11d ·nt ·rpris ·-1 ·v ·I s irv ·r. llS i · .onsid ·r ·cl b 
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experts to be just as powerful as and much easier to set up and maintain than many of 

its UNfX-based competitors. 

Advantages of lIS: 

• Offers a superb platform for building sophisticated Internet applications. 

• Easy to install and uninstall 

• Accessible since all kinds of browsers can work with it. 

• Allows for hosting multiple sites. 

• Provides capabilities for secure transactions with the SSL (Secure Sockets 

Layer) support and for authentication. 

• Windows-based Web authoring and development tools are supported. 

• Integration with existing industry-standard database and other 

ODBC-compliant databases. 

Selected Database Server 

Microsoft SQL Server 2000 w rks well with databases of any size. lt contain all 

the user-friendly features, works more efficiently und has the ability of handling 

hundr ·ds of trunsu ·lions simultunc rusly without affcctin • P rformancc. Therefore, 

8( L 8 rv ·r 000 will b · .hoscn to net is the database munngcmcnt soflwar · for the 

dcv ·lop111 ·nt of' DE<)PMA. 
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Advantages of SQL ervcr 2000: 

• lt is able to handle larger amount of data during transaction and it is able to 

support more than 5 simultaneous users. 

• Most viable solution to accommodate the vast storage requirements. 

• Through tight integration with IIS, SQL Server can be queried and updated 

via Web browsers. 

• Scalability and high performance 

Selected Programming Language 

With ASP.net the pages are compiled common language code executing on the 

server. This allows for advantages and forces some changes in the traditional ASP 

programming. 

Advantages of ASP.NET 

• It has a rich set or libraries 

• h's p .n-standurd Iri ·11 lly 

• Its .odc is .ompilcd nativ ·ly 

• P ·rforn11111 · • - 8 tim •s foster 

• Prudu .tivity - On· third th· .od · 

Ill 
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Selected Development Tools 

The Microsoft Visual Studio.NET provides the programming environment for 

building, deploying, and running Web-based applications, smart client applications, 

and XML Web services. The Microsoft Visual Studio.NET delivers business value 

with faster time to market, improved systems flexibility, and reduced costs. 

Advantages of .Net Framework: 

• Improved Reliability - Advanced ways of monitoring the health of running 

applications, and isolating applications. 

• Increased Performance - Advanced compilation and caching techniques and 

results a significant increase in speed. 

• Developer Productivity - The intuitiveness of the programming model, the 

amount of code already provided in the class libraries, and the amount of 

work handled behind the scenes has enabled developers to reap huge 

productivity gains. 

• Powerful, Granular Security - The .NET Framework runtime en ironment 

.ombincs ull .vid .ncc with administrator-set. 

• lnte~mllm1 with /~. isling S stems - Application. connc t with e .isting 

H st ·111. md p 1 .ku red upplicutions-rcgurdlcss of their underlying platform. 
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• Ease of Deployment - simply by copying the applicution directory to the 

target machine-no registration is required. 

• Mobility Support - provides one unified programming model for developing 

smart client and Web applications for both personal computers (PCs) and 

mobile devices. 

• Native XML Web Service Support - XML Web services can be used to 

integrate applications running on different platforms, or to offer software as 

a service. 

• Support for over 20 Programming Languages - enabling the right 

programming language election for the task at hand. 

• Flexible Data Access - Using ADO.NET technology to data access frees up 

database connections and results in significantly greater scalability. 
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CHAPTER4 

SYSTEM ANALYSIS 

Introduction to System Analysis 

System analysis includes defining problems, gathering information, developing 

alternative solutions and choosing the best solution to develop a system. A system is 

a collection of objects and activities plus a description of the relationship that ties the 

objects and activities together. 

A requirement is a feature f the sy tern or a description of something the system is 

capable at doing in order to fulfill the system purpose. 

A software requirement definition is an abstract description of the services, which the 

system should, provide the constraints under which the system must operate. There 

are two types of requirement to be analyzed - functional requirements and 

non-functional requirements. Univ
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4.1 System Requirement Analysis 

4.1.1 Functional requirements 

Functional requirement is a statement of service or function that a system should 

provided, description of how the system react to particular input and how the system 

should behave in particular situation. 

The DEQPMA is an integration system that consist of there sub-system. These are 

Administrator sub-system, Lecturer sub-system and Student sub-system. Each 

sub-system has its own modules. There are components recognized as the main 

functional requirements (module) for the DEQPMA system. These components arc 

Administration Module, Online Examination Module, Assessment Management 

Module, Assessment Paper Maker, Marking Module, and Analyzer & Report 

Generating Module. These Modules are divided into smaller sub-modules for further 

elaborations. 

II. 
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Digital Exuminntiun 
Question Paper 

Maker and Analyzer 
System 

Administrator Lecturers Students 

[ Marking Organizing 
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Lecturers and 

Student and Log 
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Bank 
Publishing 

Exam!fest 

Questions 

Questions 
Paper Maker 

Figure 4.1: Subsystems and Modules for the Project 

Note: Tht• hl~hll~ht4.•cl module. I. under my WXl•:SJIHI project, nnd other modules will be 

dcvclopccl hy my purtuer, 
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Lecturer Subsystem 

The lecturer is the main user for the Digital Lxuminution Question Paper Maker and 

Analyzer System. They will be the working from the system's backend. The lecturers 

will also act as system administrator of the system examination in such a way that 

they shall control the content of the system output, which will displayed to the 

students after they inserted information into the system database through this system. 

The lecturers will be able to do various of tasks such as organizing questions papers, 

marking the existing examination or test sat by the students, analyzing the result of 

the particular exam or test and generate report, Organizing Question Bank, 

Management Explorer, and searching for particular existing questions and result 

report. The modules that are include in this subsystem involve: 

Questions Paper Maker Module 

This function is to facilitate lecturers who want to orgamzmg a test or final 

examination in a subject. The lecturer can use this function to prepare test I 

examination questions. The lecturers can use the friendly user web based interfaces 

to organize a test or examination questions in easy way. Various typ 'S of questions 

are available as test or examination questi ns, ranging from true/false quc tion , 

objective-based questions. subjc .tiv »bused qu ·st ions. und fill in the blank. Besides 

thnt th· I· .tur ·r· 1,;11n r ·vi ·w th· qu ·st ions ·r ·nt 'd from tim to tim a· reference. 

'l'hus, th· I· ·tu ·r nlso ·11n d .letc, modify the content or un exiting question by 

r•pla .e thc ' istinu qu ·stion. 
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The requirement of this of this function urn: 

• The lecturer shall decide which types of question (subjective, objective etc.) 

should include in the test or exam. 

• The lecturer shall be able to view and edit the question from time to time 

according to their current needs. 

• The system shall provide user interface for lecturer organizing a test I exam 

questions paper. 

• Only the lecturer are given access to the modification of the examination 

question paper maker. 

• The lecturer shall be able to modify, delete any question at any time when 

necessary. 

• The lecturer shall be given an option whether to upload graphic as 

supplemental to the test or exam question. 

• The system shall be able to validate all important particular key m by 

lecturer such as question and answer require by a question. 

• The lecturer shall bl: given an option to add questions from question bank 

for u subj ' ·t. 
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Questions Marking Module 

This function will act as a virtual examiner' in which it search for the test, define 

the type of the test, get the correct answer provided by the lecturers when setting the 

question and then make comparison with the student answers. After that the system 

will compute student's final scores for that particular part of the examination. The 

function will guide the lecturer marking the other part of the exam and finally return 

the student's final marks in the particular examination. The ability of this function to 

mark the exams is not only restricted to objective-based questions but it also support 

partly automate marking the subjective-based questions. While the exams are in the 

process to be examined, thi function shall automatically put every submitted exam 

in the 'hold' statu . Once the cores have been computed and verify by the lecturer, 

only then the results shall be released. The lecturer acting as the course administrator 

who can review the students' scores and result. Therefore, the requirements for this 

function are: 

• The function shall be able to mark fill in the blank, true/false and objective 

based questions by comparing the students' answer with the answ ers 

submitted by the lecturers. 

• Th· function sh 11! b · able to h ilp lcctur ·r manually rnarking th subje ti e 

b11s ·d q11 ·stions b usinu mid-in nrtif int int llig incc cl ·mcnts. 

• Th· 1'1111 .tiun sh \II l · uble to compute the scores bused on the I icturcr 's 

r .quir .m ·nts. 
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• The lecturers shall be able to modify the marking schemes and the grading 

formulas. 

Questions Publishing Module 

This function will activate the publishing of test I examination questions on the date 

selected by the lecturer. In the event where these test I examination questions have 

been complete made, the lecturer can decide the date and time in which he/she wants 

those questions to be publish and available to the students. Besides that, the lecturer 

also can reschedule the examination date if required. This function acting as a 

scheduler will automatically publish these examination based on the dated selected. 

Therefore, the requirements of this function are: 

• This lecturer shall be given an option to insert the test/examination date and 

time 

• The function shall be able to stop the system from accepting student ' 

answers that are submitted after the exam I test time. l lowcvcr, the lecturer 

shall be given the full authority to control the exam It st. dat and time. 

Question" llnnk Module 

Thit-1 li111 .riun will provid · s •v irul options for I .cturcrs to vi .w thee isling questions 

or II purti .ul 1r subjc ·t. This function uctin llS u questions storn . where all questions 
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made by the lecturers will automatically store in the system. The lecturer will be able 

to view all the existing questions only when he/she submit enough required 

information to the server. The information required include the subject name, code, 

view questions type, sorting method and others. Tn addition, the requirements for this 

function are: 

• The layout of the questions bank should resemble an electronic form, which 

is submitted by the lecturer upon completion. 

• The lecturer shall be able to select the type of questions to be viewed. 

• The function shall be able to show the existing questions for a particular 

subject and sorting by name, date modified, marks provided in which 

selected by the lecturer. 

Analyzer & Report Generating Module 

• This sub-module is for collecting the statistic from the examination result. 

The statistic may include the passing rate, the average marks. the 

distribution of grades and others. 

• It provides reports and information on stud ents and assess mcnts, The 

information is stor .d in a L dutubas and the \cctur rs m manipulate 

r ·~mlts to produ · · d .tuilcd unulysis. 
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• These reports can be viewed in different formats. Lecturers can acces 

different forms of report such as line graph, histogram and tables just by 

clicking on the appropriate buttons. 

Assessment Management Module 

• The main interface to help lecturers in organizing the test. 

• Displaying the test that conducted by the user and its relevant information. 

• Edit and delete the test. 

Searching Module 

• This function provides the querying function for the reservation system. 

• User are allowed to search for the test /examination information such as date 

and time of a particular exam I test, existing questions, results of an exam 

and others. 

Student Subsystem 

The student will be the front end user of the system. They shall b given a ccss to the 

onlinc exuminution. their p .rsonal results us well tis th' ov rail results of other 

stud ·nts. I low· ·r. th ·y or· r .stri ·t ·d from editing and deleting the data in the 

syst »u. Th· sub. . I nu will di idcd into scv irul modules, they ar ·: 

t). 
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Authentication Module 

• This module will check the validity of users before they could login into the 

sub-sy tern to sit f r the online examination. 

• This module will only check for the user allowed to sit for that particular 

examination at that particular time. 

• The users may be requested to input their personal information such as user 

id, password and other information for identification and authentication 

check. 

Online Examination Module 

• This module is the core function of the environment to conduct the 

examination for students. 

• Students view and answer the questions and in a web-browser. 

• Students will be tested on true-false questions, multiple-choice questions 

and short essay questions. 

• Should the connection to the server be lost during on-line exam . by 

pressing the refresh button in the Web-browser or by logging back on, the 

student returns to the last question they were working on. 

Tim r 

Thi. module will in .lude u tiru ·r to tra ·k th· ti111 · .lupscd whit· th· .xarnination take 

pl 1 • '. All ·r th· · uminntion has •11d xl, ull ' ·I ictronic answer sh· ·t' ' ill t · sent to 
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the server for processing. 

Online result becking 

After the electronic answer sheets' are processed, this sub-module will pass the 

results back to the appropriate computer. Students can check their examination result 

after their answer sheet being marked. 

Administrator Subsystem 

The administrator is actually the person who responsible to manage the lecturers, 

administrator and students' regi tration and log in process in the Digital Examination 

Question Paper Maker and Analyzer System. Among three types of users of the 

system, only administrator can add other administrator into the system. Besides that, 

administrator too can view the current lecturers' activities which is not available to a 

lecturer login. The modules categorized in this subsystem are: 

Registration and Log In Module 

This function is where the system shall process all the re iistratiou inf rmati n 

inserted by the admini .trator, Administrator, lecturers. and students will ha c a 

differ ·nt lo 1 in pn' · resp· .ti ·ly. In other words, udn inistrator c 111 add I dcl an 

I· .tur ·r from 11 • • ·ssi111 th· s st .m und h ·I sh· can r istri t th· authority of a tudent 

to the s st nu. In uldition, only in udrninistrutor cun modify the uuthority of any user 

to us· thi. syst 'Ill. This is important to pr .vent th· stud ·nts from ultcrin 1 th· 

Univ
ers

iti 
Mala

ya



system's content. The requirements or this function are: 

• The function shall provide different login page to administrator, students, 

and lecturers. 

• The system shall be able to differentiate between a user, a lecturer, and a 

administrator when they log in as users. 

• The administrator shall be given an option to insert students' registration 

information to the database. 

• The administrator shall be able to add I delete lecturers from accessing the 

system, and add I delete tudents' authority to sit for a particular exam I test. 

• The system shall be able to authenticate each user correctly. 

4.1.2 Non-functional Requirements 

Non-functional requirement will define the constraints imposed upon the 

e-Stationery Reporting System. It will place restrictions on the freedom of design. 

Besides, it also lists the product and standard process which must be follow d. 

Non-functional requirement have to be defined as it will clearly affect the operations 

or the system 

l '). 
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Learning curve 

It is better to have a system which is easy to use. The time required for training the 

system users to be proficient in the usage of the system should not exceed two 

working days. It should be easy for the user to understand the web site so that the 

services provided can be fully utilized. 

Usability and user friendliness 

An appropriate user interface and adequate documentation will enable usability of 

the system. The system provides usability by designing user-friendly interface, an 

easy to use and easy to understand user manual for customers. The system minimizes 

text-based commands to perform various tasks but instead maximizes the use of 

hypertext linkage to launch commands. Some messages are displayed as guidance 

during the operation of the system. Furthermore, it provides a better visualization to 

users and reduces the risk of making mistakes when using the system. 

Functionalities 

The functionalities stressed here are the earching and retrieving capability, which is 

very important in any web application that deals with data rctri val from existing 

datubu ·e. B .sidcs, navi tution und hr rwsing f atur s us well us application 

domuin-r .lut ·d f mtur ·swill l · tuk .n into 11 • .ount. 
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Reliability 

Reliability extend to which a system can be expected to perform its intended 

function with required precision and accuracy. Thus, the system should be reliable in 

performing its daily functions and operations correctly. 

Robustness 

Robustness refers to the ability of the system to continue in operation despite facing 

unexpected problems. e-Stationery Reporting system is able to process unanticipated 

errors by having validation for the input field on the client side before it is sent to the 

server and saved in database. F r example, a user may accidentally key in alphabet 

instead of numeric for date. Thus, the system can validate this input before sending 

to the server. When error is detected, the system will prompt an error message and 

the cursor will focus on the filed where the error had occurred. 

Correctness 

Correctness is to extend to which the program satisfies its specification and fulfills 

the customer's needs. The final e-stationery Reporting ystem must meet the 

objectives specifications and requirements slut. id curlier. Th . ystem ' ill be built 

accord in ' to the r .quiremcnts ind spcci fi .ut ions. 

M1ainh1innhility 

This 11ppli .ntion is d •si 111 xl so thut th· ·ffort r .quir xl to muiutuiu. lo .ut · und fix an 
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error in the program is as minimum as possible. Adequate comment is required to 

ensure that the application is easy to maintain. 

Security 

The security feature enables the system to meet the security requirements for storage, 

communication and displaying of data. Company records are confidential and need 

to be protected against viewing by unauthorized personnel. Besides, the system must 

prevent the data from being modified by unauthorized personnel. The authentication 

module plays a major role in ensuring the security of the system. 

On time 

The system should be developed according to the schedule so that the final product 

can be delivered before the deadline. All the requirements and system analysis should 

be completed in time. 

•)ll 
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4.2 Development Requirements 

4.2.1 Server Side Requirements 

The server side hardware requirement as follows: 

Table 4.1: The hardware requirement for server side 

Hardware Requirement 

Processor 

Memory (RAM) 

Hard Disk pace 

Other 

Pentium 4 2.0 Ghz or higher and other equipment 
processors. 

Minimum of 256 MB 
(512 MB or more recommended) 

Minimum of l OGB 

Network Interface Card and other standard computer 
peripherals. 

The server side software requirement as follows: 

Table 4.2: The software requirement for server side 

Software Requirement 

Operating System Microsoft Windows XP Professional 

Web Server Microsoft. 11 server . I 

Web Dutubas · Microsoft SQL server 2000 

W ·h Authorin i Tools Microsol Visual Studio.Nl-T, Macrorncdia Drearnwcaver 
M , I\ lob · Photoshop 7.0 

Browser Micros: I Internet Explorer 6.0 --~~~~~~~~~-' 
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4.2.2 Client Side Requirement 

The client side hardware requirement as fol lows: 

Table 4.3: The hardware requirement for client side 

Hardware Requirement 

Processor 266MHz or higher Pentium compatible processors. 

Memory (RAM) 

Hard Disk Space 

Other 

Minimum of 64 MB 
(128 MB or more recommended) 

Minimum of2GB 

Network Interface Card and other standard computer 
peripherals. 

The client side software requirement as follows: 

Table 4.4: The software requirement for client side 

Software Requirement 

Operating System Microsoft Windows XP Professional 

Browser Microsoft lntemet Explorer 6.0 

mo 
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CHAPTERS 

SYSTEM DESIGN 

Introduction of System Design 

Design is the creative process of transforming the problems into and constraints into 

a solution and the description of solution. System design is the essential nucleus of 

the software development process and is applied regardless of the development 

model or standard that is need. The common steps included analyzing, designing, 

coding and testing the system to ensure that it conforms to the software specification 

and requirements. ach activity transforms into a manner that ultimately results in 

validated computer software. 

System design is a process through which requirements are translated into a model or 

representation of software that can be accessed for quality before coding begins 

(Whitten, Bently & Dittman, 2000). 

System design is an iterative proces s, which developers need to move buck and forth 

among the specific activities, which arc under. tnndin 1 the requirements, propo ing 

possibl · solution, t istin 1 asp .ct of solution und docurn ruing the design. Therefore, 

th· protot pin mo I ·I that .hos ·n is suitable for th' proposed system. 

I() I 
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5.1 Architecture Design 

There are some factors have to be considered before choosing the type of architecture, 

such as the complexity of application, the level of integration and interfacing 

required, the number of user, user's geographical dispersion, the nature of software 

and overall transaction needs of application. Otherwise, response time, development 

time and future flexibility and maintenance of the application would be affected 

(Gallanghur, 1995). In our case, the three-tier architecture will be adapted for the 

proposed system. 

The first tier, which is the client tier will be all application needed is resided. The 

browser will be the application in the client tiers. Browser like Internet Explorer and 

Netscape Navigator are used to display the user interface (web pages) to the user of 

the system. 

The second tier is the middle tier where the application server of the system, Internet 

Information Service (US) resided. In this tier, the application server process the 

request form the client tier and then return required result in the web pages format. lt 

will process any data requested by linkinu it to the datab isc server. 

Th· third Ii ·r ·onsist: of th· Microsoft SQL Scrv ·r 2000 us the database server. 

Mi ·roson SOL s ·r ·r m 1int 1ins the data r .pository of the syst .m. Every query 

requ ·st xl from th· uppli xuiou will b • uuth .nticat .d first uud r ·suit will puss bu .k to 
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the middle tier. 

Client Tier Middle Tier Third Tier 

~ 

u Q = 
HTTP = = 

- ~ - ~ .... ... ~ ~ 

'------- v 
Client running Web server Microsoft SQL 
web browser running Server 2000 

(IE) process HS maintaining the 
data records 

Figure 5.1 The Illustration of the System Architecture Design 

5.2 Data base Design 

Database design is concerned with identifying the business entities relevant to the 

application, and hoe they are related to each other. It is also concern d with 

identifying the attributes needed for each of the entity ( allapan, _QQO . Norrnall . 

the Entity Relationship Diagram is used to present th' information graphical! . 
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5.2.1 Entity Relationship Model 

The database used in D PMA is a relational database model. The Microsoft L 

Sever 2000 is selected to develop the database for this system because of its powerful 

database application. 

Administrator 

Lecturer_ Log 
Subject 

Test 

Question 

Administrator 

Student_ Question _Paper 

St1nl 111 I cuucr 

Student_Log 

Student 

S111cknt_llcs11t1 

11·1~ur • 5.2 Enrity-Rc! ulonship Diugrarn of the Proposed ystcm 
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5.2.2 Data dictionary 

A data dictionary is a collection of description of the <lain objects or items in a data 

model for the benefit of programmers and others who need to refer to them. When 

developing programs that use the data model, a data dictionary can be consulted to 

understand where a data item fits in the structure, what value it may contain, and 

basically what the data item mean in real- world terms. The structure of tables will be 

explained below. 

Table 5.1: Administrator table definition 

Field Name Data Type Length Description 
name nvarchar 40 Administrator's name 
user id nvarchar 40 Identity of the administrator 
password nvarchar 20 Administrator's password 

This table stores the administrator detail. 

Table 5.2: Student table definition 

Field Name Data Type Length Description 
name nvarchar 40 Student's name 
user id nvarchar 40 Name to identify the student 
password nvarchar 20 Student's password 
faculty nvarchar 40 tudcnt's faculty 
department nvarchar 40 tudcnt's dcpartrn nt 
session nvarchur 9 urrcnt session of student 
semester numeric c urrcnt . .mcster of student 
total_ subject numeric 9 Totul subject taken by student 
_subj ·ct_ id numeric () ID of subject 

'l'hiH tuhl · stor ·s all th· stud •nt dctuil. 
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Table 5.3: Lecturer table definition 
Field Name Data Type Length Description 

name nvarchar 40 Lecturer's name - 
user id nvarchar 40 Name to identify the lecturer 
password nvarchur 20 Lecturer's password 
faculty nvarchar 40 Lecturer's faculty 
department nvarchar 40 Lecturer's department 
session nvarchar 9 Current session of lecturer 
semester numeric 9 Current semester of lecturer 
total_ subject numenc 9 Total subject taken by lecturer 
subject id numenc 9 ID of subject 

This table stores all the lecturer detail. 

Table 5.4: Subject table definition 

Field Name Data Type Lenzth Description 
subject name nvarchar 40 Name of subject 
subject id numeric 9 ID of subject 
session nvarchar 9 Session of subject 
semester numeric 9 Semester of subject 

This table stores all the subject detail. 

Table 5.5: Lecturer_ Log table definition 

Field Name Data Type Length Description 
user id varchar 40 ID of lecturer 
date time date time 8 Date and time that user login 

This table stores lecturer's activities. 

Tnblc 5.6: Student Log table definition '---~.--~~~~~~~~~~~~ 

Fi ·hi Nnmc Datn. Len rth . Dcscri tion 
user id 40 ID of user student 
d11t tiru • d111 itim · 8 Dute und time thut user login 

This luhl r srorc: stud ·11t'. 11 ·tiviti ·s .. 
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Table 5. 7: Test table definition - 
Field Name Data Type Length J)cNcription - ,_ - 

test_name nvarchar 40 Name of subject 
test id numeric 9 ID of subject 
subject_id numeric 9 ID of subject 
date datctimc 8 Date oftest 
from time datetime 8 Start time of test 
to time datetime 8 End time of test 
venue nvarchar 40 Venue of test 
status nvarchar 20 Status of test (published or 

marked) 

This table stores all the test detail. 

.. 
Field Name Data Type Length Description 

question nvarchar lOOO question 
_9uestion id numeric 9 ID of question 
answer nvarchar 1000 Answer of question 
score numenc 9 Score of answer 

_test id numenc 9 ID oftest 

Table 5 8· Question table definition 

This table stores all the question detail. 

Table 5.9: Test_ Question table definition 

- 
,___Field Name Data Type Length Description 
test id numenc 9 ID oftest 
~question id numenc 9 ID of question 

This table indicates which question had been included in a l.C!:>L 

Tublc 5. J 0: Question _Hunk ht hie definition 

Fi Id Name l>ntu 'l pc 
qu '!itio11 n 11r .hur 
11ucsHon hi 1111111 ·n · - 1111NW •r 11 ur .hur 

L•n gth Description 
question 
ll of question - 
Answer of question 

1000 
<) 

1000 

Thi1-1tnhle1-11or ·s 1111 th· qu ·stio11 h1111k d .iuil. 
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Table 5.11: Studcnt_ Qucstion_Papcr table definition 

Field Name Data Type Length Description 
student_id numeric 9 ID of student 
question id numeric 9 ID of question 
test id numenc 9 ID of test 
answer nvarchar 1000 Answer from student 
score numenc 9 Student's score of the answer 

This table stores the detail of the student's question paper. 

Table 5.12: Student Result table definition 

Field Name Data Type Length Description 
student id numenc 9 ID of student 
test id numenc 9 ID of test 
mark numeric 9 Total mark of the particular test 
grade char I Student's grade of test 

This table stores all the detail of student's result. 

5.3 System Functionality Design 

System functionality design enables the team members of the proposed system to 

utilize the collected information concerning the requirements of the users, so that the 

data flow of the system could be visualized. 

5.3.1 Data Flow Diagram 

I\ dut 1bns · dcsi in ·r >fl m .lassif ·s th· syst .m requirements by using graphic tool 

su ·h \H d uu llow diu muu I( describe the system for user acceptance. A data flow 

din irum (DFI i. u 1rnphi · r ·pr ·s .ntution of datu movement, processes. and files 

•tor xl d11t11 used i11 support of' 1111 informutiun syst ·m (Awnd & (iott .rcr, I 99 ... 'I h · 
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DFD approach uses four symbols to illustrate the system processes in a logical way. 

Table 5.13 Description of the Convention Used in Data Flow Diagram 

Symbol 

D 

f I 

Meaning 

Entity 

Flow of data 

Process 

I II I stor 

Description 
To describe an external entity that 
supplies data to the system or 
receive output from the system. 
The system boundary separates the 
system from the external entities. An 
external entity may be a source or 
sink. 

To represent the path that the data 
taken in moving from one system 
component to another. 
Tho arrow shows the direction of the 
flow, with the arrowhead pointing to 
the data's destination. 
Each data flow is label with the 
detai I of the data. 

A process accepts input data and 
transforms the data to output data. 
The symbol consist of two sections: 
l. The top section is the unique 

identifier indicating its level, 
and 

2. The lower section contains the 
description of the pro ess. 

To represent a situation ,. hen the 
system must retain data because one 
or. rnor process es need to use the 
stored data 11t 11 later time. 
The symbol con isl of two sections: 
I. The top section is the unique 

identifier i11dic11ti111 its level, 
nnd 
The lower section contain the 
description of the pro css. ---- 
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Process 1.0 -Admlnlstratcr Log In A A User 

1.1 

-
--a..i Verify admln Administrator uaemame log In status 

,._invalid password I 
usemame 

verify user 

1.2 

Direct admin 
to control 
center and 
select option 

--menu optlon-------...i 

admln lnformatlon--{Dl Admln Fiie 

Figure 5.4: Child Diagram of Administrator Login Process 
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Process 2.0 ~ Add I Delete System Usors 

----------...r-------,1------------faculty 
t----------department 

namo 1----------phoneNo 
user 10---------1 Administrator emall 
total subject user ID 

semester-----.....,L...---.----l 

type of user 

141---ad=ent su~=~~~::d ~f.,._ __ ad~::.:rer __ ........ 

delete 

2.2 

Insert new 
student 

infonnation 

student 
Information 02 Student File 

student list 
layout 

, r 

2.6 

Edit student 
infonnation 

'' 
2.3 \----dlsatisfled student updated 

t--------1 Information data 

View the 
layout 

Unsatisfied student 
information 

2.1 

Insert new 
lecturer 

infonnation 

2.4 

lecturer list 

Lecturer File 03 , _ _.____ lecturer r 
Information f 

View the 
layout 

dlsatlsfled lecturer 2.5 
Information -----i- _ __::::__-1 

pdated 
data 

, r 

2.7 

Edit lecturer 
information 

u 

Unsatisfied lecturer 
information 

2.9 
.,__ __ z._s __ __.--,'::sie:'nt --.i 02 \ Student File 

Delete 
student 

Figure 5.5: Child Diagram of Add/delete System User Process 

I I dolotod 
Lecturer Fiio 03 .._locturor 

Delete 
locturer 
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Process 3.0 - View Users Log Activities 

~ 
r 

3.1 'I Administrator 
- Type ofuaer 

Select type ~ activities 

of user 

Student'• 
actlvltlea log 

Student 
1ctlvltlea----..J­ 
optlon 

activities 

Lecturer 
activities option 

3.3 

View 
student's 
activities 

Studenfa log 
lnfonnatlon 

3.2 

View 
lecturer's 
activities 

Student log D4 

Lecturer's __J 
---activities log 

Lecturer --1 I log 06 Lecturer log 
Information '-· _.. _ 

Figure 5.6: Child Diagram of View User's Activities Process 

Process 4.0 - Add I Delete Subject 

Subj 

Administrator 

s 

I ' l 

4.1 
ectname----l~-------1 

code----..i 
aeulon--..a...a 
emest&r---a.H 

Add 
subject 

View 
subj.c:t SubjKl 
option list 

t----4_.2 __ ~..,.--------Upd1ted 
1ubjtot 

View 
1ubjoct 

New 
subject 

Information 
06 Subject file 

1..,..1-------------Subtoct lnfonnallon--- ... 

1----------81le tod eubloct----------lM 

0.lmd 
aubJect 

4.3 

Delete 
subject 

I i~ur · 5.7: .hlld DI •f,trum of Add/Delete Subject Process 
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Process 5.0 • Lecturer Log In As A Usor 

Lecturer 

11.1 

Lecturer --i l Information 03 Lecturer Fiie 
..,....__ lnv1lld password I 

usemame 

Verify 
lecturer log 
in status 

verify lecturer 

5.2 

-menu optlon----------t 
Direct lecturer 
to control 
center and 
select option 

Figure 5.8: Child Diagram of Lecturer Log ln Process 
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Process 6.0 ~ Create, Edit, Doloto Questions Papor 

Questions 
Paper Maker 

Option 

l '"' Information 

6.1 

Create test 
questions 

Test File \ oa \ Test date 
and time 

Lecturer 

Questions 
Paper 

6.6 

View the 
questions 
bank layout 

8.4 

Edited 
data Edit 

questions 

Dissatisfied 
question 
layout 

6.3 

Unsatisfied 
questions~ 
layout 

View the 
questions 

paper layout 

j l 

Add queatlona 
option 

Qu Htlons and 
1. Qu9'tlona 

Answers , 
6.2 

Bnnk layout ......__.. option 
Queallona 
Bank Layout Insert test 

Option questions and 
SloredQuea Ilona-+- answers 

6.7 

' Questions _J 07 \a stions File 
and answers l ue _ 

Questions 
----l~~-r~Q~u~e~s~tl~o~n~s~~ 

Questions from answers 09 '-------Qusetions bank __ ...;,....;,. -1 Bank File ~~------~ 

Get questions 
from 

questions 
bank 

and 

Questions and Answers 

07 Questions File 

Deleted 
questions 

6.5 

Delete 
questions 

Add 
questions to 
questions 

bank 

Figure 5.9: Child Diagram of Organizing Question Paper Process 
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Process 7.0 - Add Questions to Questions Bank 

Questions 
Bank Fiio 

Edltod 
09 ~quettlona 

7.4 
Test 

Questions 
Edit 

questions on 
Questions 

Bank 
-Edit option---•.\ ----- 

Lecturer 

Dlsaatlaflod layout 

7.1 7.2 

Quoatlons 
~bank layout 

option 

Add test 
questions and 

answers 

View the 
questions 
Bank layout 

Unsatlsflod quoatlons layout Quoatlona and 
answers 

Questions 
Bank Fiie 

Delete option----.1---7:_::.3:__-1 
Delete 

questions 
on Question 

bank 

01 Questions Fiie 09 
Deleted 

questions 

Figure 5.10: Child Diagram of Add Questions to Questions Bank Process 

Process 8.0 - Publish Questions Paper 

Date, time, 
subject 
venue 

Lecturer 

8.1 

Create test 
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10.0 
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xamlnotlon 
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Student 

Process 9.0 - Student Log In As User 

9.1 

Verify 
student log 
In status 

Student ---\ 02 \ Student File 
Information 

.._. invalld paasworo I 
usomama 

verify student 

9.2 

Direct 
student to 

select option 
--menu optlon--------1 

Figure 5.12: Child Diagram of Student Log In Process 

Process 10.0 - Student Sit For An Examination 

Student 

Published 
Question 
Paper 10.1 

Exam 
availability 
checking --1 \ _... Exam 08 Test Filo 

---.....-- date, time .__. _ 

-Exam option 

Eom layout 

10.2 

0Studen1:a· .._.Vlow, an wor, 
antwerw and submit 

OX m 
qu tlon 

Studonta' .... 010 antV(Onl 
Student Question 

P per File 
quHllon•--------• 

Figur 5.13: 'hild Din~rnm of Online Examination Process 
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5.4 User Interface Design 

5.4.1 Adopted Principles 

The interface is the ystcrn for most users. H stands as the representation of the 

sy tern no matter how well or poorly it is designed. An Interface is specifically 

intended to allow the user to access the internal components of the system in a 

relatively easy fashion. The easier it is for a user to access the system the better the 

interface. The objectives of designing user interface are: 

• Effectiveness as achieved through the design of interfaces that is congruent 

with their individual needs. 

• · fficiency as demonstrated through interfaces that both increase the speed of 

data entry and reduce errors. 

• User consideration as demonstrated in the design of suitable interface and by 

providing appropriate feedback to users. 

• Productivity as measured by ergonomically sound principles of design for 

user interfaces and workspace. 

Standard 1 ITM L documents needed by a variety of web browser nr rendered in a 

·ommon way regardless of the browser and th· platform they nrc on. Users can 

.onc ·11trnll; 011 th .ir work 1111 r ·tri .vc th. information from these application instead 

or worr in1 ubout thv d ·t 1il or mnkinu th. upplicntion run. 
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5.4.2 User Interface For DEQPMA 

Lecturer Log- In 
Enter your username and password to sign in 

Sa arch 

us etnerne r 

Password1 I 
D Remember my 10 on this computer 

~ 

Eorg1t p111word 

Figure 5.14: Interface of Login Screen 
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~ ~( ~ E_~f~ 

Info 
CUft'ltnt Data: 

Test Hame Date Time Venue Status 

6/0/2003 

lo<;ill"!d As: 
Htttwork Programming 7-0-2003 0:30 e.m BP Marked (iliJ { Deltte J Prof•ssor C.Brown 

eu,.,,,.t Users Online: 
10 

Software En9ineerin9 12-0-2003 12:00 p.m Lab 1 Not marked §) ( Delete I 

Submenu 
Database §) I D•l•tt I 1'1·10-2003 1:00p.m Lab 4 Published 

Create Questions 
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Figure 5.15: Interface of Assessment Management Explorer 
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cu ...... t u ...... Online: 
18 

l. Which ts the newest operating System? 
Info 
Cuft"tent Date 1 
6/8/2003 

Logged A.: 
EnQ Ch•nQ K•lt 

0 Mac OS 10 

0 Windows XP 

(J Windows 98 

0 Windo~s Server 2003 

Submit Examination 

Submenu 
2. Giye 5 advantages of online: examination compared to the normal examination. 

Figure 5.16: Interface of Student's Examination 

5.5 Output Design 

The design of output serves the purpose of providing the information that the user 

needs, based on criteria selected by the users. The Digital Examination Pn1 ·r Maker 

& Analyzer provides the functions of gencratin analysis r ports and the summary 

Ii 'ting for the r ic rd. The r ip rts arc designed in such a way that it can b print d out 

uccordin • to th· r rmut n .cd xl b the us .r, Following is the de" igns of the expected 

Ol1t ()Ill. 
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Figure 5.19: Report in Lines 

Result of Software Engineering session 2003/04 

MATRIK NUMBER SCORE GRADE 

WEK010001 80 A 
WEK010002 90 A 
WEK010003 75 A 
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CHAPTERS 

System Implementation 

Introduction of System Implementation 

System implementation is the continuous stage to the previous system design. It is 

the delivery of system requirements and system design into production (meaning a 

day-to-day operational system). The implementation will focus on the process of 

developing the programs. Programs design and implementation are needed for a 

numbers of reasons in a system. It will determine the data transfer correctly and to 

make sure that the system will work accordingly to the user's expectation. 

Writing program code is one of the big steps in system implementation. It transforms 

the idea from the system design to program code. At the same time, it will implement 

the idea to the workspace and platform in order to produce what we call the pilot 

version or prototype of a product. 

The development phase can be categorized into system design system de clopmcnt 

and program documentation process. DEQPMA is dev loped ,, ithin separate 

modul ·s and later into irutcd int n fully functional system once ever module ha 

be ·n t ·~t ·d to b · Ire · fr »n .rror. 
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System Design 

Microsoft Vision 2000, · xcel and Word arc used to prepare the diagram includes the 

data flow diagram (0, 0), raphs, and (lows charts in documentation. Many changes 

have been made to the initial system design during the implementation in order to 

match the actual needs and requirements. Some considerations and adjustments were 

added because we found that a number of early proposed techniques were not 

suitable or need lot of time to implement. 

System Development 

Table 6.1: Basic Tools for System Development 

Operating System Microsoft Windows XP Professional 
Web Server Internet Information Server (US) 6.0 
Database Management System Microsoft SQL Server 2000 
Integrated Development Microsoft Visual Studio .Net 
Environment 
Web Authoring Tools Macromedia Dreamweaver MX 
Web Browser Internet Explorer 6.5 
Image Editing Tool Adobe Photoshop 6.0 
References Microsoft Developer Network, MSDN 

Library 

The riches of programming languages are an important factor to produce a high 

quality system. T develop the pr posed system, a web-based GU\ ( raphical U er 

lntcrf ice pro zrummin tool from scrat .h was needed. Therefore, Visual 

Studio .NET w 1s us xl. /\II th· source .odes ur k ·pt in files in n virtual directory 

whi ·h ·r ·nt ·I 11si11 Visual Studio .NET. 
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Program Documentation 

Program documentation is a set of written description that explains to a reader what 

the program d and h w they do it. 

6.1 Program Implementation 

6.1.1 Coding Approach 

Coding is an iterative process whereby it is done until the programmer obtains the 

desired output. There are two types of coding approach; one is top-down and the 

other one is bottom-up. 

The top-down approach shows the higher-level modules to be coded first before the 

lower-level modules. The codes in the lower modules contain only an entry and an 

exit. A module with such characteristics called a shell. The higher-level modules will 

reference the lower one if they are coded and available. This approach will ensure 

that most of the important modules will be developed and tested first. It also give a 

preliminary version of the system soon. 

The bottom-up codinu is bused c n codinc som omplctc low r-1 el modules and 

leuvinu th· hi ih ·r-1 ·v ·I modul ·s m ·r ·ly 11s sk ·I ·tons that 11r' used to call the lower 

modul ·s. wh ·r ·11. th· top-down upproach is the reverse. 
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For this Digital Examination Question Paper Maker & Analyzer, coding is done with 

the bottom-up approach. The advantages of this approach ore: testing can be carried 

out on some of the function as soon as it is completed, and critical functions can be 

coded first to test their efficiency. 

6.1.2 Coding Style 

Coding style is an important attribute of source code and it determines the 

intelligibility of a program. Several elements is being implemented in the coding of 

system to ensure the ystern consistency, maintainability and readability. 

The elements of style included in the proposed system's internal (source code level) 

documentation are the methods for data declaration and approach to statement 

construction. The following lists some of the style used using the proposed system 

coding. 

• Selection of meaningful identifiers (variables and labels) name to incrcas the 

coding readability. 

• Description and uppropriut · c mrncnts written· in source cod to increase the 

muinluinuhilit und ·onsist mcy, 

• Ind mtion of .od ·s incr .us .s th· r ·11dubility of' sour .c code. 
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6.1.3 Programming Language 

Most of the codes in DEQPMJ\ arc I ITML tags, ASP.NET web controls and Visual 

Basic. 

The application logic of ASP.NET pages in this system is written using the Visual 

Basic. It is the default language for ASP.NET pages (most popular programming 

language in the world). Anyway, we can create the ASP.NET pages by using any 

language that supports the .NET Common Language Runtime. This includes C#, 

]script.NET, and the Managed Extensions to C++. 

All the most common HTML tags can be represented equally well with a web control 

in ASP.NET pages. Web control is a more rationalized version of standard HTML 

tags. The web control can be divided into different groups. The first group consists of 

web controls that correspond to existing HTML controls. They include TextBox, 

DropDownList, ListBox and etc. The second group contains controls used for 

validation. They do not correspond to any existing HTML tags. They include 

CompareValidator, Range Validator, ustornvalidator and etc. 1 he third 'roup of 

controls displays the data. For e ample, the Duin lrid ·ontrol is used to displa data 

from a datubus · table. 

Th· source .od · for /\SP.NET pa res is er iuted into a text file, und the .NET 

Irum work hundl .s ull th. hurd work or .ouv •rti11 it into .ornpil .d .od ·. 
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<SCRIPT Runar==Server"> 

Dim conljcqpmu As 'qi 'onncction 
Dim dad'Scarch As qlDataAd11ptcr 

Dim dstScarch As DataSet 

Sub Page_Load 

End Sub 

Sub BindDataGrid 
conDeqpma =New Sq!Connection( "Server=Jocalhost;UlD=exam;PWD=password;Database=DEQPMA2") 

strSearch = "SELECTTest.test_name, Test.test jd, Test.(date], Test.from time, Test.to jime, Test.venue," & _ 

"Test.status, Subject.subject_name, Subject.[session]. Subject.semester FROM 

Lecturer_Subject" & _ 

"INNER JOIN ubject ON LccturcrSubjcct.subject jd ... Subjcct.subjcct jd INNER JOIN " 

& 

"Test ON Subjcct.subjcct jd = Test.subject jd " & _ 
"WI IERE Lecturer_Subject.lccturer_id ="' & strLecturerlD & "'" & _ 

"AND Test.test_name LIKE'%" & txtSearchPhrase.Text & "%"' 

conDeqpmaOpen() 
dadSearch =New SqlDataAdapter( strSearch, conDeqprna) 

dstSearch =New DataSet 

dadSearch.Fill( dstSearch ) 

dgrdTest.DataSource = dstSearch 

dgrdTest.DataBind() 

conDeqpmaCloseQ 
End Sub 

</SCRIP"! 

Figure 6.1: A sample of application lo~ic of Vis uni Busic 
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<form Runat="Scrvcr" ID="Form I"> 

usp:datugrid id "dgrdSuhjcct" Runut "Server" 

<I lcuderStylc Fore .olo "White" BuckColor "Orungc'' /l lcndcrStylc • 

'clectcdltcrnStyle Back 'olo "NuvajoWhitc" /SclcctcdltcmStylc 

'olu11111s 

asp.Template 'olurnn I tcadcr'tcxr=Subjcct'' 

<lternTcmplnt 

<asp:LinkButton 'Runat="Server" /> 

</Item Template> 

</asp:TemplateColumn> 

<asp:BoundColumn DataField="subject_ code" HeaderText="Subject 

Code"></asp:BoundColumn> 

</Columns> 

</asp:datagrid> 

</asp:datagrid> 

</form> 

Figure 6.2: A sample code of web control 

6.2 Database Implementation 

The database of DEQPMA is stored inside a database server with MS SQL Server 

2000 is installed. Any database transaction will be directly communicated to database 

server. 

Jn ASP .N T framework includes a rich set of classes and controls for ' orking ' ith 

dutubus • dutn in ASP .NET p111 ·~. Th· S L classes communicate with MS SQL 

S ·r ·r dir ··ti on th· I· ·I Jf th· Tubular dutu Stream (Tl ) protocol. TD 1 a 

low-I ·v ·I propri ·tnry proto .ol used by S I, server to handle client and server 

·o111m1111i ·11tion. 
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To access the database, a database connection needs to be created first. I\ few Ii ne 

of code are in erted into each A P .NET page. 

Yc a Import Namcspac -"Systcm.DataSqlClicnt" %> 

<Script Runat="Server"> 

Sub Page_Load 

Dim conPubs As SqlConnection 

conPubs =New SqlConnection( "Server=localhost;uid=sa;pwd=secret;database=pubs") 

conPubs. Open() 

End Sub 

</Script> 

onncction Opened! 

Figure 6.3: Code for Database connection 
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CHAPTER 7 

System Testing 

Introduction to System Testing 

Testing is an important phase in developed an operational system. All of the 

individual event or modules of system, either newly written or modified, must be 

tested thoroughly. Testing of a system does not come at the end of system 

implementation but is a carry-out process during the development phases. 

The purpose of testing is to check whether the system is working according to the 

design and requirements. Besides, the system-testing phase also ensures that the 

system is bug free and performs as expected. During the testing procedures, the fault 

will be discovered and to be corrected soon. Many types of tests were performed to 

ensure that the errors were detected and corrected. This increased the reliability and 

integrity of the system and consequently assured the quality of system. 
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7.1 Types of Testing 

There are four major stages of testing will he done in DE PM/\. 

• Unit Testing 

• Module Testing 

• Integration Testing 

• System testing 

7.1.1 Unit Testing 

Unit testing is a test performed on all individual events and components to ensure 

their functionality. It verifies that the components functions properly with the types 

of input expected from studying the component's design. Each program component 

is tested individually, isolated from the other components in the system. In other 

words, it is the testing of an isolated subset of program. The unit testing involves: 

• Test the interfaces to ensure the input/output of data flows correctly into and 

out of the program unit. 

• Test the boundary condition to ensure that the boundary vnlucs that input into 

the component is operate corrc .tly. 

• 'Io n111k • sur · Ihnt 1111 th· ind ·p ·ml ·nt paths in 11 control structure ore tested at 

I •11st on· tim '. 

• T ·st th· .rror hundlinu 
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Table 7.1: Unit Testing of Lecturer System 

Test Procedure utput I Error Analysis of Test result 
Key in the correct user Redirect to the first Authentication of user is 
name and password page of system succcssfu I. 
Forget to fill in the A warning message Error handling is working. 
password when clicking was pop up 
the login button 
Click the link button to Student list was The link or path is working. 
view the student list in displayed 
each subject 
Test the date with A warning message Boundary values that input 
boundary values and null pops up to indicate the into the component is operate 
value when edit a test. range of valid value. correctly. 

7.1.2 Module Testing 

Module testing is the test whereby all the events and modules that have been coded 

and stub tested are tested as an integrated unit (module). A module consists of a 

collection of dependant components to perform a task or function. Different possible 

test cases are applied to the module and the test results will be verified. Unusual 

output of results will be analyzed. They will help in debugging of error in order to 

produce the desire output. 
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Table 7.2: Modules Testing of Lecturer Suh-System 

Module Test Procedure Output I Error Analysis of Test 
result 

cur h a subject by The subject which 
giving the name of matches to the subject 

Searching subject. name was displayed. Module of Searching 
Incomplete name of The subjects which functions properly. 
subject was given. match to the 

incomplete subject 
name were displayed. 

Search a subject that No result was 
doesn't in charged by displayed. 
the current user. 
Click to view the Details of the students 
student list in each were displayed. 
subject. 

Test Click to view a Details of the test were Module ofTcst 
Explorer particular test. displayed. Explorer functions 

Modify the detail of The test was update properly. 
te t by key in different successfully. 
values and click update 
button. 
Cancel the modifying of No changes applied to 
data. the test. 
Delete a particular test. The test was deleted. 
Check result of List of students' results 
particular test. was displayed. 

Report Analysis of students' Module of Report 
and results was produced. and Analysis 
Analysis Pie chart of analysis of functions properly. 

students' grade was 
generated. 
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Table 7.3: Modules Testing of Student Sub-System 

Module Test Pr cedure Output I I :rror Analysis of Test 
(Student) result 

Follow the link to the Question paper 
available test. displayed 
Fill in the answers for Data submit 

Sitting for each question. Then successfully. Module of Sitting for 
Test submit the question Test functions 

paper. properly. 
Continuously update Data was update 
the answers by clicking successfully. 
the submit button. 
Try to submit the Question paper cannot 
question paper after the be submitted. 
end time. 
Select a subject to view Tests in the category of 

Test its tests. the subject displayed. Module Test 
information Select a test to view the Result of student was information 

result. displayed (if question functions properly. 
the test is marked). 

7.1.3 Integration testing 

The integration testing is performed after module testing. Once the individual 

components and modules are functioning correctly, the modules were then combined 

into a working system. The integration testing was used for construct in' th· · stem's 

program structure and at the same time to dote ·t and climinat • errors asso iated with 

integration. Just because a single module works properly doesn't mean that it works 

prop ·rly with oth ·r modul .s. S iv ·rul ind pendent or dependant modules integrated 

in 1 · n1s • Nome unpr ·di ·tnbl • ·rr mi. Th ·r •fore, inte irution testing is a systematic 

upprou .h for C{ ndu .tin • tests to uncover the errors associated with different 

·0111pon ·ntH 1111d modul ·th u .onstru .tin th· upplicution. 
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Table 7.4: Integration Testing of Student System 

Step Test Procedure Output I Error J\nulysi. of Test 
result 

I Login as a lecturer Redirect to the first Authentication of 
page of system user is successful. 

2 Create a new test. Confirmation of new Create test 
test was created. successfully. 

3 Go to Test Explorer to view The new test was Viewing test is 
the test information. shown in Test Explorer. working. 

4 Published the test. This will The test status is shown Publishing test is 
allow the student for sitting as 'Published'. working. 
the test. 

5 Another user login as Redirect to the first Authentication of 
student. page of system user is successful. 

6 Sit for published test. The published test was Sitting for Test 
displayed as the student functions properly. 
was allowed to sit for 
the test. 

7 Changed the test statu to The test status is shown Modifying of test 
'Unpublished'. as 'Unpublished'. status is working. 

8 Another user login as Redirect to the first Authentication of 
student. page of system user is successful. 

9 Search for published test. No test was displayed. Sitting for Test 
functions properly. 

10 Logout Page was redirected to All session is closed 
the login page. successfully. 

7.1.4 System Testing 

The correctness of entire system mu t be validated after nil th· modul cs hav ~ been 

integrated as a complete application. n the singe, the system te ting will be 

P xforrn xl. S stern tcstin 1 is ultimate testing procedure. lt studies all the concerns 

ir-is11 • nnd l .huvior« th 11 ·111\ only h · .xposed by testing the entire integrate ystem or 

major purl or it. Thi. process is entirely different from previous testing but it is 

b 1scd on th· r ·.ult of th· previous t ·st.. The major diff ·r ·n · · .ompur ·d to modul · 
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and integration test is it needs to consider with the entire environment of system such 

as hardware, software and databases. 

The testing process is also concerned with validating the system meets its functional 

and non-functional requirements of the system which defined in chapter 4, System 

Analysis. The following testing description has been carried out on the DEQPMA system. 

Functional Testing 

Functional testing is based on the system functional requirements. In other word, a 

functional testing is u ed t check whether the integrated system performs it 

functions as specified in the requirements. The testing is carried out for three 

sub-systems. The three sub-systems are tested individually to determine it is 

functional. Example is check whether it can be generating report and analysis in 

DEQPMA system. 

Performance Testing 

Performance testing addre e the nonfunctional requirements of the system. That 

mean once the function arc convinced work as specified, the performance test 

compur .s the int· rat ·d .ornponcnts with the nonfunctional system r quirerncnts. 

I \K 

Univ
ers

iti 
Mala

ya



Security Testing 

This test wa performed to ensure that the application fulfills the security 

requirements. uch as verify the protection mechanism in the system against 

improper penetration and unauthorized access. Example is the authentication of user. 

Each role of user (lecturer, student, adrnin) can only access to the system which their 

role are permitted. 

Timing Testing 

This test was performed to evaluate the requirements dealing with the response time 

for user and time to perform a function. The page generation time of the developed 

system is good because ASP .NET is a speed-optimized technology. The problems 

occurred when there are a lot of users make the connections to the database at the 

same time. The performance of database server is an important factor for the load. 

Recovery Testing 

This test was carried out to address the response to the loss of the data. power. 

devices or services. This test was done, where some of the critical services like 

Internet Information Server (II ) and I, Server were stopped, und the system 

r · .overs pre pcrly after r .booting the cornput •r. 
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CHAPTER 8 

System Evaluation 

Introduction to System Evaluation 

In the system evaluation phase, the system's effectiveness and efficiency was 

evaluated. Besides, this chapter includes the evaluation to analyze the system and 

identifies its strengths and limitations. Various problems encountered and the 

solutions for the system are also explained. Possible enhancements to the system are 

being explored as suggestion to further improve the system. 

8.1 Problems Encountered & Solutions 

Unable to decide on the development tools 

Deciding on the right and most suitable hardware and software was indeed a very big 

dilemma. The operating system and programming tool that was chosen during the 

system analysis phase in the previous semester was Microsoft Windows XP 

Professional and Visual Studio .NET respectively. This was because they ire newer 

technologies with better features and they were more flexible especially to d clop a 

w b-bascd uppllcution lik . thc DEQPMA. 
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Inadequate experience in database design 

Due to insufficient knowledge and experience 111 creating u 'OOd database, the 

database design had gone through a lot of changes before the final product was 

completed. 

User able to access the system without login 

If the users know the correct the path the page, they can simply type the URL and 

bypass the login page to access the system. This problem was overcome by applying 

the session control on each consequence page after login. By doing this, the users 

can't access the page even they know its path. 

8.2 System Strengths 

Simple and user friendly interface with a consistent looks and feel 

The system provides a very simple and consistent interface to the user. The user can 

easily familiarize themselves with the application within minutes. The interface 

provides the bright links and buttons to indicate the availability of linking pages. 

Besides, the drop down menu will give the hints to the user about its fcatur s. 

U: er nnd pn. word v.alhlntion 

'l'hiN, y. t ·111 is upusswor l-prote .tcd upplicution for th· users. Thcr .fore th· s • .urity 

J' .utur • .nsur ·s thut unauthorized users ure pr ihibitcd from usin the system. 
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Easy information retrieval 

This system provides step-by-step information vicwmg 111 tabular format and 

displaying the analysis in a chart. User can search for the needed information with no 

difficulty. 

Reliable system with effective error recovery 

To avoid error, this system is developed with error handling. Error message will be 

displayed when system encounters invalid input and it will not terminate suddenly. 

For instance, if the user inserts a wrong username and password, the system notifies 

the user with an alert message. 

8.3 System Limitation 

Non-portability 

The DEQPMA system is platform dependant. It means this system can only run on 

Windows operating system and only can display properly by using the web browser - 

Internet Explorer. 1n other operating system such as Linux, UNlX and Mac S, it 

doesn t operate at all. 
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8.4 Future Enhancements 

Report Generation 

Due to the time constraints. there is only one type of report generated. More types of 

report with various types of charts will be added in the future system. 

More Functions 

More functions could be added to make this application a better examination system. 

For example, a function to export the data to other format such as pdf and excel. 

User Manual 

The manual that linked to each pages would benefit the new user. It would help them 

to learn the functions of each component. 

Encryption of Password 

The current user password is stored in the database as plaintext. Encryption to the 

password by using encryption algorithm will reduce the risk of exposure of pas word 

to third party. 

Notice for Time in u Test 

There will b · 1 notice In th· user who siuinu 11 t .st. 'I'hcr . should b • n mes age that 

told th' ti.' ·r it is limos! 111 the cud of u test and they should submit their question 

pup ·r. 

l·U 

Univ
ers

iti 
Mala

ya



8.5 Knowledge and Experienced Gained 

This entire project had provided a great deal for knowledge and experience to me. 

This project gave me great opportunity to apply the knowledge learned from books. 

The various techniques, paradigms and software development approaches in system 

analysis and design were well read. The programming tools and application such as 

Visual Studio .NET, SQL Server 2000, Adobe Photoshop and also Macromedia 

Dreamweaver were also learned in detail. Therefore accomplishing this project had 

given me an excellent privilege and opportunity to widen my knowledge in the 

respective field. During the entire system development phase, the sense of 

responsibility to complete a task on time and the attitude to give the best developed 

in me. 

Besides, in the midst completing this system, I also manage to identify my 

weaknesses in web-based application development technologies and improve myself 

in whatever that was lacking to accomplish the desired system successfully. 
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8.6 Conclusion 

The Digital Examination Question Paper Maker & Analyzer is an examination 

system targeted to be utilized in intranct of university. Development of the whole 

system is not an easy task because it involves various objectives and new 

technologies. It can be considered as a contemporary effort to build a new kind of 

examination. Overall, this project has fulfilled the objectives and requirements as 

determined during the analysis phase. 

In the development process, invaluable insight has been gained from using the 

programming language and development tools. The schedule of development is very 

important to ensure the job finished on time. Besides, the application of software 

engineering principles throughout this project has served to further enhance the 

system. The valuable experience will be very useful in future system development. 

Although it is not a complex system, the successful development of DEQPMA is the 

first step towards more comprehensive and innovative system in future. The 

problems and experiences gained definitely provide the foundation of my future 

endeavor. 
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