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Abstract 

The School Management System (ScMS) is an electronic solution to the current 

manual file system that is practiced in most of the Malaysian schools. ScMS is a 

web-based infonnation system that enables school administrators in particular 

principals, senior assistants and teachers to manage resources, processes and co­

ordinate routine school activities. It helps to cut down on bureaucratic red tape and 

enables the transfer of data at a much faster rate. In the outdated manual file 

system, there is no central repository on student or staff particulars. Retrieving data 

from the manual files is both tedious and cumbersome. Developing a computerized 

infom1ation system helps to reduce teachers' workload by automating most of the 

routine processes. The School Management System can speed-up retrieval of 

student data, staff data, summarize attendance and analyze students' results. It can 

even generate absentee report. In a nutshell, the ScMS when fully utilized would 

not only be a time saving efficient system but also improve productivity and bring 

about far-reaching benefits to the overall administration of schools. In the final 

analysis, greater efficiency in administration would facilitate more effective 

teaching and lea.ming. 
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Chapter 1: Introduction 

The School Management System (ScMS) is a web-based information system 

designed to automate many oft hem anual and routine work that is carried out in 

schools. The new system aids in easy transfer of information and brings more 

efficiency in school administration. Furthennore, it speeds up retrieval of student 

data, staff data, analyze results and even genera.te absentee report. 

1.1 Overview of ScMS 

The School Management System is a web based smart system where information is 

available immediately to all stakeholders with the appropriate security access. 

Administrators in particular principals and senior assistants get the most accurate 

info1111ation to make effective decision. For the teachers, ScMS is a time saving 

device and they can now concentrate much of their valuable time on teaching and 

learning. ScMS makes it possible to generate attendance records, make grade 

analysis, report cards and reports in just a few clicks. 

1.2 Objectives 

• To study the current school administration system and to ascertain its 

suitability in the context of the latest information technology era. 
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• To examine the productivity and efficiency of the staff in carrying out their 

daily tasks using the current system and make predictions and comparison 

on how it could be improved using the proposed computerized school 

management system. 

• To examine how the monthly and end-of-semester assessment are 

recorded in manual documents ( report cards and forms) and t ry to 

automate this process so that administrative work load could be reduced. 

• To automate the present manual system of marking attendance. 

• To recommend a computerized smart school management system(ScMS) 

to the school. 

1.3 Project Scope 

ScMS Application is divided into three main modules, namely Staff Module, 

Student Module and System Module . Each of these modules contain other sub 

modules. The Staff Module consists other sub modules namely staff biodata, staff 

training, assign subject, classroom attendance, assigned co-curriculum and assigned 

classroom. The Student Module comprise student biodata, student activity, student 

subject, parent biodata and student discipline. The System Module consists of other 

sub modules such as grade type, discipline category, co-curriculum, course list, staff 

category and subject list. These three Modules help to automate many of the 

functions or work carried out by these departments. A few other functions such as 

book aid scheme, collection of miscellaneous fees, preparing lesson plans and 
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timetabling are not included in ScMS and therefore beyond the scope of this project. 

A manual display of timetables is attempted. Users in particular teachers, school 

administrators and parents are given different passwords to gain access to the system. 

The project scope gives emphasis to the following: 

• Development of an Attendance Module that allows teachers to check, 

summarize and analyze attendance records for a day, month or a 

semester. 

• Development of an Assessment Module which enables class teachers to 

record, grade, rank , analyze marks and display marks of different 

subjects 

• Development of a Discipline Module which enables the Senior Assistant 

to record, review and monitor students with discipline problems. 

• Development of a Co-curriculum Module which allows school 

administrators to monitor not only the co-curricular activities but also to 

view members' list and find out the position held by a particular student. 

• Development of a Training Module which allows administrators to seek 

information on the qualification, courses attended, present salary and 

other personal details of a particular teacher or staff It would enable 

administrators to identify suitable teachers for a particular course or a 

particular post. 
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1.4 Project Limitation 

The flow of documents and information in a school i s rather large. It would t alee 

more than a year to fully automate the administrative processes and procedures 

that are at work in a school. The ScMS system produced covers only three main 

modules namely Staff Module, Student Module and System Module, 

1.5 Expected Outcome 

The expected outcomes for ScMS includes the following: 

• Able to change the password from time to time to increase security 

• Input and update the monthly test and exam result into the database 

• Send exan1 results to the user/parents with matching student ID numbers 

• Generate daily, monthly and yearly attendance reports 

• User-friendly graphical user interface that is easy-to-use 

• New students and teachers would be able to register and insert their personal 

particulars. 

• The school administrator is able to identify teachers who had undergone training 

on a particular field or who need further training. 
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1.6 Project Schedule 

In planning for the ScMS, a project schedule was designed for the development of 

the system. This is important so that the system can be implemented according to 

the time given. The project schedule is the operating timetable of the project. It 

serves as the .fundamental basis for monitoring and controlling project activity. In a 

project environment, paper scheduling function is important because projects lack 

the continuity of day-to-day operations and often present much more complex 

problem of coordination. [Meredith & Mantel, 1995] 

The proposed project will be carried out in two stages where each stage has to be 

completed within a period of three and a half months. The work involved in the first 

stage is the project planning, research, analysis and design. The next stage involves 

the actual development of the system, testing and system implementation. 

Figure l .1 in the next page shows the project schedule. The p reject was scheduled 

using Gantt Chart. Gantt Chart is chosen because it can be prepared to help schedule 

tasks. They show when tasks should begin and end , what tasks can be run 

concurrently and what tasks must proceed serially. 
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Figure 1.1 : Project Schedule 
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1.7 Report Organization 

Chapter l gives a brief overview regarding ScMS. There are certain purposes, 

objectives and scope that must be fulfilled while developing this system in order for the 

system to meet the requirements of the user and administrators. Finally, the project 

schedule serves as a guideline of various activities that will be carried out in order to 

complete this project. 

The literature review in Chapter 2 makes a study of the current school administration 

in the country. It traces the problems and difficulties faced by teachers and 

administrators in managing a school. The administrative burd~n of teachers in 

particular has affected the teaching and learning process. The review also takes a look 

at a few smart school systems that have been developed in many parts of Europe and 

The United States of America. 

Chapter 3 looks at methodologies that help to speed up and simplify the information 

development process. The Waterfall Model with prototyping is discussed at length. It 

also deals with techniques that are used to define requirements. In particular it shows 

how relevant infonnation regarding the system is gathered. 

Chapter 4 explains and gives an analysis of both the functional and non-functional 

requirements of the system. 
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Chapter5 looks at the system design where it documents the process of program 

design, input form design, graphical user interface design and database design. 

Chapter 6 deals with the hardware configuration as well as explains about the system 

implementation. It refers to transferring previously planned module and algorithm 

into instruction at can be run using ORACLE tools. 

Chapter 7 makes sure the system is functioning according to the specified 

requirements and specification. 

Chapter 8 evaluates the end results, problems and solutions, system constraints and 

future enhancements, suggestions and the summary of the whole project. 
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Chapter 2 : Literature Review 

2.1 Analysis Studies 
2.2 Review on Latest Technologies 
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Chapter 2 :Literature Review 

The aim of review is to make a study of previous research effort within the country 

as well as outside the country on smart way of managing the school administration 

by computerizing the management process. The Ministry of Education within the 

last 2 years has vigorously and enthusiastically embarked on two projects. One is to 

produce courseware to aid in smart school teaching and learning. The other is to 

develop an efficient computerized management system. In fact, the Smart School 

Project which incorporates an efficient school management system is one of the 

targeted seven multimedia applications for rapid development of Malaysia's 

Multimedia Supercorridor. Both of these projects have been tendered to private 

companies such as Telecom and lesser krtown companies. In early 2003 about thirty 

selected schools were trying out a smart school system built by a foreign company 

on a trial basis. The system on trial had many drawbacks. Firstly. it had many foreign 

elements and was not customized to the Malaysian environment. Secondly, the cost 

is exorbitant. It would cost the Ministry of Education millions of ringgit if the 

Government decides to purchase this system. There is therefore an urgent need to 

quickly develop a smart school system which would not only be cost effective but 

also suit to the Malaysian curriculum. The proposed ScMS if implemented would be 

able to replace the outmoded manual school administration system. A sophisticated 

cornputer information system would be able to revolutionize our education system. 
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2.1 Analysis Studies 

To analyze the present system we need to take a look at how a school is managed . 

The management team in school is made up of the Principal, Senior Assistants, Head 

of Depa11ment, Teachers and Office Staff to a lesser extent. According to Ronald F. 

Campbell, "Administration has as its central function the enhancement of 

teaching and learning". There have been frequent complaints that principals, 

senior assistants and in particular teachers have been bogged down by administrative 

duties. It seems then the present administrative tools which are based on the file 

processing system are grossly inadequate to meet the needs of the 'knowledge-based' 

environment. School supervision and management not only involves curricular 

activities like teaching but it also includes co-curricular activities. These activities 

have to be monitored on a day-to-day basis and their progress documented. The 

success of a school largely depends upon the ability of the principal in organizing and 

administering the school. Using the traditional file processing system definitely slows 

down the administration of an institution. In fact, the school principal holds the 

primary key. Outstanding performance of a school very much depends on the 

school principal or headmaster. 

2.1.1 Current Process Flow (Manual System) 

There is no one particular school system that is practised in the country. Generally the 
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teachers as well as the principals have to keep record of pupils. Pupils' records are 

kept in registers, report cards, card 001 /002 (pupil record cards) and record books. 

Teachers' record on the other hand is kept in separate files. Infonnation is not kept 

in a central database. Analysis of data pertaining to ranking in class, standard, grade, 

total scores, attendance etc are still done manually. There is repetition of tasks (data 

duplication).Valuable time is spent in record keeping rather than in teaching. 

Retrieval of data is tedious and time consuming. 

2.1.J.1 Teacher Records 

In the current manual system, teacher records are kept in separate files and locked in 

cabinets in the main school office. If the Principal needs to look at the record of a 

particular teacher, then he needs to physically take out the files from the cabinets 

where it is kept. Th.is involves time and delay in retrieving teacher infonnation. 

Fm1hem1ore, keeping records of teacher files both present and past occupy valuable 

space. Such record keeping hampers the decision making process. The Ministry of 

Education, State Education Department and the District Education Offices time and 

again ask the teachers to fill up their personal and academic details. The overworked 

teachers have to comply by filling up these forms many times. Again valuable teacher 

time is used to do such routine jobs. If a central database system could be established, 

then teacher details could be sem by just a click of a mouse. 

2.1.l.2 Student l~ecord 
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Student records and reports reflect a similar scenario. Class name lists, exam results, 

report of pupils who face disciplinary action, lists of eligible students for book aid 

scheme, list of students who did not pay miscellaneous fees and various other reports 

have to be typed and copies made so that these name lists or reports could be sent to 

various departments which require them. If an error or an update had to be done, then 

the required data have to be retyped once more. Time is also spent on sending the 

reports to their place of destination or to the post office to post the reports. Such a 

practice is surely a waste of time as many man-hours are lost. 

2.1.1.3 Exam Results 

Presently, exam results are received by the State Education Offices and distributed to 

the various schools. This means all school principals have to come to the State 

capital to collect their results. This entails time and money. It also means schools in 

remote areas might face a delay in obtaining their results. Such delays in announcing 

national examination results should be avoided by all means in this computer era. 

" As the nation enters the twenty first century, schools would need a method for 

structuring information, promoting and preserving organizational learning and 

developing the staff as knowledge workers so that knowledge is both used and 

continues to be created". 

2. 1.2 Similar System available in the Internet 

The onset of Information Technology has penetrated every aspect of our life and the 

way we run our schools is no exception. A number of smart systems have been 
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developed in many parts of the world in recent years. We need to look at some of 

these systems. PowerSchool Student Information System from Apple is a leading 

web-based student information system in1plemented in some of the schools in U.S.A 

and Canada. PowerSchool purports to give administrators and teachers the ability to 

easily and cost-effectively manage student records and further give parents real-time 

access to track their children's progress. PowerSchool's capabilities include the 

basics such as transcripts, report cards, attendance, discipline as well as specialized 

capabilities including parental access to real time grades on the internet. This means 

that not only administrators but also parents, teachers and students have access to 

real-time data. PowerSchool allows parents to know how their children are doing on a 

continual basis by using the internet or PowerSchool's automated telephone system. 

':)App lo t>awcrSchool lrom App lo M1c1osolt lntNnet I xplorcr r.i. ]~ Jrx, 

Knowh'<IQf' Is Pow•rSchool 

PowerSchool 

~ 
Powersehool, a w•b·besed student 

HR lnrormation system lrom APPie, slmpl~1es ../ Ye<. l'ln lnt f' r .. >1•'d 
F~li'"l data-driven deos1on making by providing "'Pow•tSd1oul 
r. J la rwal-time information to all stakeholders -
L ;;f over the Internet. Administrators get the 

most accurate Information to make more 
effective decisions. Teachers oain timesavino P-• kt..ol 1n - ..__ 

• ,, 

,. 

•dmtn•1tr•tlve tool•, D•rents o•in Immediate •cc:ess to tt\e1r • P••u•t;bp•t lOfrpdyg•• 
:..-._,:---...:·''""'a~:t•c.., .. ~.-.:~-·-·-...... ..~ -~--~ .. - :::--~-i* -~--- ~=·~·-~·~· ~~~-~.=--lrt...J_l...._ _ __ L 

Figure 2.1: PowerSchool Homepage 
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-Di School Mdnot,omcnl Sy<lcm \ludcnl ddm11111lr.otlon dol•h••c far I onguor,c Schools Micro<ofl lnlcrnol f •rlorar r- rr'!' 1rx I 
Flt £dt Y1oW FMrt• Tools ..._, 

o- · o [!] ~ : p s...,. -hf- II!',..,.... e . . ,.., ~ . 

m==­
~ 
~ 
m:mml9 
EilN I %¢1111> -cm.m.---'Mffii i.mn • 

School Mnnngt'mt'nt Systt'an lOOO 

Overview 

3Cllool M .,.... .. n13y"-l000 u • rtltkorul \tuobu• 11111 .. .,......,.. .. eo«ll 
°" fll>dH>l hobnp. CO\lnlU lhty lolct. >g•a<•tt lhtl wpply 11\tm ond host 
(taloU 11\11 &C<-dtlt \ht& Tb& tppliulion .. <tp&bl4 O(r-.ng ll)YOICOS. 
01W1tolrwla c\ut lull lnd pnmdu flU..Uoal W01111.ilon °" • ,.,.,, otlluu 
which un bt dl.tplaytd u • n\ab•r of repotW4 

User Interface 

Bu•d on Ml M1cro1oft OuUoak look and I••\ &ht ry•l•m't m.._ f'wm 4'1plty1 • 
~., orchorcu in •J;flbvlottltd do-111• 1•1\h>tllt tldt or111 ...... " Th• b.tlbM 
•how• eholcu 1uch .. Studeolt, 11woic:t,. cltH•"- tn~uUt" Altnh t\t 
S•ltcllng •lly on• orlhtH <hoacu Wiii dltplty. ~·t or all Utt •ltm•nll "11h>n lb&l 
choi<t Th• uur '"'Y lhtn ChOOlt dJ!' ... nl VitWf For Ill• dlsphytd bit r •• 
HM'lplt. 101\ by futftMM, tort by Y.WOke d.tt flc , By tth<Utlg &ny ofU" 
tltmtnlt in lh• h~ Utt datollo f0< lh11 p"1&<\llor tltmtnl Wiii b• 4itpl•y•d "'• 
1tp111l• WV1dow. UHrt "111 lhtn be •bit to ptrfon11 l'u!lhtr ptoceoting nltYM\I lo 
th•l •l•m•nt toi utmpl•, •dd 1t...uS.fll1 lo c,tu.1~•· tftt.l.nd agmu 

·~ ., 

" ill Go lri's .. 

• 1 ......... 

Figure 2.2 : School Management System 2000 

The United Kingdom too has come out with its own computerized management 

system. It is called School Management System 2000 and it is a relational database 

that maintains records on student bookings, courses they take, agencies that supply 

them and host families that accommodate them. Other interesting features include 

Enquiry Tracker, Classing Module, Teachers, Booking fonn and numerous wizard. 

Windsor 2003 is another smart school management system. Windsor 2003 boasts of 

a major breakthrough in the way schools are administered. Its eye-catching features 

include Visual Attendance for teachers, Visual Student Profile, eMail-out and student 

picture ID cards. 
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Figure 2.3 : Windsor 2003 

2.1.3 Conclusion 

The management systems in foreign countries are quite different in relation to system 

requirements and needs. Them ultiracial society and the M inistry of Education in 

Malaysia are unique and therefore the proposed ScMS would adhere strictly to the 

needs of the Malaysian society. 

Providing efficient and prompt services to all the stakeholders(teachers, students, 

principals and administrative staff) are essential to the nation's growth. ScMS will 

bring the 'state-of-art' information system to the education field in Malaysia. 
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2.2 Review of Latest Technologies 

A number of new developments have taken place in computer technology that have 

helped not only to build better operating systems but also better and efficient 

databases. 

2.2.1 Client-Server Architecture 

The client/server architectural model is a distributed system model which shows 

how data and processing are distributed across a range of processes. The major 

components of this model are: 

• A set of stand-alone servers which offer services to other sub-systems. 

• A set of clients that call on the services offered by servers. 

• A network which allows the clients to access these services 

Clients may have to know the names of the available servers and the services that 

they provide. However, servers need not know either the identity of clients or how 

many clients there are. Clients access the services provided by the server through 

remote procedure ealls. 

The client-server approach can be used to implement a repository-based system 

where the repository is provided as a system server. Sub-system accessing the 

repository are clients. Normally, however, each system manages its own data. Servers 

and clients exchange data for processing. This can res ult in performance problems 
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when large amounts of data are exchanged. However, as faster networks are 

developed, this problem is becoming less significant. 

The most important advantage of the client-server model is that it is a distributed 

architecture. Effective use can be made of networked systems with many distributed 

processors. It is easy to add a new server and integrate it with the rest of the system. 

2.2.1 .1 Advantages of Client Server 

Client/server is an open system. It offers organizations the ability to distribute processing 

and data across networks using powerful graphical workstations, servers and mainframes, 

the client/server enables right rightsizing, the selection and location of computing 

resource according to the needs of the individuals and work groups. One of the prime 

benefits of a client/server system is a lower cost. Another is increased productivity from 

the individual to the corporation that results from better access to information and the 

distribution resources th.rough the corporation. Additional benefits of client/server 

include: 

• Interoperability - key components (client/server/network) work together 

• Scalability- any of the elements may be replaced when the need to either 

grow or reduce processing for that element dictates without major impact 

on the other elements. 

• Adaptability - new technology may be incorporated into the system. 

• Cost effectiveness - using less expensive MIPs that are available on each 

platform insures affordability 

• Data Integrity- entity, domain and referential integrity are maintained on 
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the database server. 

• Performance - performance may be optimized by hardware and process 

• Security - data security is centralized on the server 

2.2.1.2 Disadvantages of Client Server 

Although client/server computing provides innovative solutions for a number of 

businesses, it may not be the right solution for all the flexibility of client/server system 

and the complexity of networking require careful strategic planning up front. 

Other disadvantages are: 

• The hardware, software and communication technology is neither mature 

nor entirely stable, nor easy to assemble. 

• Because client/server is not well understood it is frequently sold inappropriately 

or oversold to management and unsatisfied expectations result 

• Support cost can run three times the prices of the system hardware and software 

• Redesign and reprogramming are not trivial exercises. 

• Backup and recovery in a client/server environment can be expensive 

• The more the distributed the system, the greater its vulnerability 

• Client/server is an evolving technology and as such there is no standardization 

In theory, client server looks great; it allows an organization to rapidly create graphical 

applications that reflect changing business needs. Underneath the surface, however are 

unexpected costs that can make client/server systems more expensive to operate than 

centralized host-based systems are. 
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2.2.2 Web Server 

2.2.2.1 Apache Web Server 

Apache server is a powerful yet flexible web server. It is compliant with 

HTTP/1.1 and implements the latest protocols including HTTP/1.1 (RFC 2616). Apache 

Web Server is highly configurable as it is open source code and extensible with third­

party modules and can be customized by writing 'modules' using the Apache module 

APL Moreover, it provides full source and comes with an unrestrictive license. 

Apache web server runs on Windows N T/9x, N etware 5 .x, 0 S/2 and most versions if 

UNlX as well as several other operating systems. The web server is actively being 

developed and encourages user feedback through new ideas, bug reports and patches. The 

features of Apache Web Server include DBM databases for authentication, customizable 

responses to errors and problem, multiple Directory lndex directives and unlimited 

flexible URL rewriting and aliasing. It is compatible with Windows 2000, NT, Linux, 

Netware 5.0 ( with Service Pack 5), 5.1 (with Service Pack), UNIX, BSD, HP MPE/iX 

6.0 or higher and TPF version 4.1 PUT09. 

However there are limitations in Apache Web Server. To corporate web server 

customers, the fact that Apache is free can be a drawback signifying a Jack of the explicit 

or implied accountabil ity they get with vendor products. Its flexibility also can be a 

double edge sword. Apache is easy to setup, but for those who try to extend it had better 

know what they are doing. Where there is not a lot of expertise available, customers may 

also prefer to see features that come together and have been tested together rather than 
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search them out from multiple sources on the Internet. The lack of software support for 

Apache has been confined to online resources. 

2.2.2.2 Internet Information Server (US) v5.0 

Internet Information Service 5.0 (US) is the Windows 2000 Web Service that makes it 

easy to publish information on the internet for the I ntemet. It is completely integrated 

with Windows NT Directory Services and includes Crystal reports, a visual reporting 

tool. Internet Information Server 5.0 has many new features to enables user to create a 

scalable and flexible web application. It allows administrators to configure servers, sites, 

vii1ual directories, subdirectories and files individually. It also includes crash protection 

that a Jlows users to run multiple applications reliably. Moreover, IIS includes tools to 

analyze and manage web server content and suppo1ts multiple web sited on one IP 

address. 

2.2.2.3 Netscape Enterprise Server 

The Netscape Enterprise Server software runs on a representative collection of operating 

systems: AlX, Digital Unix, HP _UX, Irix, Solaris and Windows NT. It provides a 

powerful development environment that support development of web- based application 

that can be run on the Internet, an intranet or an extranet. Netscape Enterprise Server's 

content management allows user to create their own Netshares, personal home directories 
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using an interesting method that provides services including link management, web 

publishing, agent services and access and version control. 

Like most other server programs, Netscape Enterprise Server supports dynamic 

application development including CGI and Netscape's own version of application 

program interface: Netscape Server API (NSAPI). Netscape Enterprise Server suppo1ts 

the Java Servlct API for Server-side applications. A Netscape product called liveware 

runtime environment is included in Netscape Enterprise Server and allow user to write 

server-side scripts that among other things, provide connectivity to databases, including 

Oracle, Sybase and Infomix. It's ODBC conformance means that Netscape Enterprise 

Server provides connectivity to other database sources as well. 

2.2.3 Operating System 

2.2.3.1 Unix 

Unix is an increasingly popular operating system and it is traditionally used on 

minicomputers and workstations in the academic community. Unix is now available on 

personal computer and the business community has started to choose Unix for its 

openness. 

Unix can run on multiple platforms and the minimum requirements are vary depending 

on platfom1 chosen. There are several advantages about Unix that enables it to become 

one of the popular operating system among large organization. These include 
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• High per formance - Unix is the choice for high performance network 

applications. It will outperform other operating system when running on 

equivalent hardware. Yahoo, USWest and Xooms.com use Unix as their main 

server's operating system because of its ability to handle network traffic with high 

performance. 

• High r eliability - Unix is extremely robust because the new file system optimizes 

disk input and o~tput for high perfonnance. It also ensures reliability for 

transaction-based application such as databases. 

• Good development environment - Unix includes an extensive collection of 

development tools such as CIC++, Java, HTTP, Perl and Python. All of these are 

free, come in full source code and are included in the installation. 

Although Unix can be considered one of the popular operating system but it also has a 

few disadvantages such as 

• Expensive - Unix is very expensive compared to other operating system. All 

Unix machines are also very expensive because it is specially designed only for 

Unix. 

• User friendliness - The interface in Unix is based on command-line interface 

(CLI) and it requires user to type specific command in order to execute any 

applications or instructions. Many users are not familiar with CL!, so it is quite 

difficult for them to use Unix. Although Unix had developed a few Graphical 

User Interface (GUI) but it is still not as complete and friendly as the Windows 

Desktop. 
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• Installation problems - Many users will face problem during installation 

because the installation process needs the concept of disk partitioning and 

mounting of the systems, which are relatively an advanced concept for new user. 

The users also have to know the details of the graphics adapter card and monitor 

in order to provide the information the installation project requires. 

• Difficult to configure and maintain - Unix is difficult to configure and maintain 

because it requires the users to type a set of specific commands for configuration 

and maintenance. The configuration is not guided with any Wizard or GUI 

interface 

2.2.3.2 \Vindows 2000 

Windows 2000 is the latest commercial version of Microsoft evolving Windows 

operating system (although a new version, Windows XP is now available). Previously 

called Window NT 5.0, Microsoft emphasizes that Windows 2000 is evolutionary and 

"Built on technology". Windows 2000 is designed to appeal to small business and 

professional users as well as to the more technical and larger business market for which 

the NT was designed. For many Windows 95 and Windows 98 users, Windows 2000 may 

be regarded as a step to take when purchasing their next computer. 

The Windows 2000 product lines consist of four products: 

• Windows Professional, aimed at individuals and businesses of all sizes. It 

includes security and mobile use enhancements. It is the most economical choice 
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• Window 2000 Server, aimed at small-to-medium size businesses. It can function 

as a Web Server and/or a workgroup (or branch office) server. It can be part of a 

two-ways ymmetric multiprocessing system. N t 4 .0 servers can be upgraded to 

this server. 

• Windows 2000 Advanced Server, aimed at being network operating system 

and/or an application, including these involving large databases. This server 

facilitates clustering and load balancing. NT 4.0 servers with up to eight-way 

SMP can upgrade to this product. 

• Windows 2000 Datacenter Server designed for large data warehouses, online 

transaction processing (OLTP), Econometric analysis and other applications 

requiring high speed computation and large databases. The Datacenter Server 

supports up to 16-way SMP and up to 64 gigabytes of physical memory. 

Windows 2 000 is reported to be more stable (less a pt to crash) than Windows 9 8/NT 

systems. A significant new feature is Microsoft's Active Directory, which among other 

capabilities, enables a company to set up virtual private networks to encrypt data locally 

or on the network and to give users access to shared files in a consistent way from any 

computer network. 

Notable features of the Windows 2000 products are: 

• A fully customizable acbninistrative console that can be based on tasks rather than 

files, applications or users. 
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• A new file directory approach called Active Directory that lets the administrator 

and other users view every file and application in the network from a simple 

point-of-view. 

• Dynamic Domain Name Server (DNS), which replicates changes in the network 

using the Active Directory Service (WINS) whenever a client is reconfigured. 

• The ability to create, extend or mirror a disk volume without having to shut down 

the system and to back up data to a variety of magnetic and optical storage media. 

• Ad istributcd file system ( DFS) that I ets users ee a distributed set of files in a 

single files tructure across departments, divisions or an entire enterprise. Close 

integration with and support for Microsoft's Message Queue Server, Microsoft 

Transaction Seiver and Internet Information Server (IIS). 

2.2.3.3 Linux 

Linux is a Unix like operating system that was designed to provide personal computer 

users a free or very low cost operating system compare to traditional and usually more 

expensive Unix system. 

Linux is a remarkably complete operating system, including a graphical user interface, on 

X Windows System, TCP/IP, the Emacs editor and other components usually found in a 

comprehensive Unix system. Unlike Windows and other proprietary systems, Linux is 

publicly open and extensible by contributors. Because it conforms to the portable 
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operating system Interface standard user and programming interfaces, developers can 

write programs that can be ported to other operating system. 

2.2.4 Database Server 

A database is a collection of data that is organized so that it's contents can be easily 

accessed, managed and updated. The most prevalent type of database is the relational 

database, a tabular database in which data is defined so that it can be reorganized and 

accessed in a nwnber of different ways. A distributed database is one that can be 

dispersed or replicated among different points in a network. An object onented 

programming database is one that is congruent with the data defined in object classes and 

subclasses. 

2.2.4.1 Database Management System (DBMS) 

A Database Management System (DBMS) is a progran1 that lets one or more computer 

users create and access data in a database. DBMS also ensures the integrity and security 

of the data. The most typical DBMS is a relational database management system 

(RDBMS). A standard user and program interface is the Structured Query Language 

(SQL). 

A DSMS can be thought of as a file manager that manages data in database rather than 

files in file systems. A DBMS is usually an inherent part of a database product. Microsoft 

26 

Univ
ers

ity
 of

 M
ala

ya



Access is a popular example of a single or small-group user DBMS. Microsoft's SQL 

Server is an example of a DBMS that serves database request from multiple (client) 

users. 

2.2.4.2 Oracle 

Oracle platform is available for multiple operating systems and research proved that 

Oracle runs great on Unix. Oracle is more standards-based as well with a set of neat 

features. Oracle databases are as powerful as the users want them to be. Oracle is able to 

efficiently utilize hardware platform and manage multiple high-speed processors, 

clustered servers, high bandwidth connectivity and fault tolerant storage technology. Java 

application can nm perfectly with combination of Oracle database. 

Oracle also provides the users with more power and flexibility with the database to meet 

the user requirements. Oracle is able to handle a rapidly expanding amount of users and 

data gracefully. 

One of the disadvantages is oracle has weird concept and names as well. As a results, 

users have to undergo specialized training or knowledge to be more familiar with oracle 

database management; even the experts of DBMS, like Microsoft SQL Server and 

Microsoft Access. Oracle needs a costly start-up solution of database management. 

Besides, total ownership is high for Oracle. 
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2.2.4.3 MySQL 

MySQL is an open source relational database management system (RDBMS) that uses 

Structured Query Language (SQL), the most popular language for adding, accessing and 

processing data in a database. MySQL is noted mainly for its speed, reliability and 

flexibility. It works best when managing the content and not executing transactions. 

The MySQL relational database system is fully multi-threaded using kernel threads, 

provides application interfaces (API) for C, C++, Java, Perl and PHP allow for many 

column types and offer full operator and function support in the SELECT and WHERE 

parts of queries. 

2.2.4.4 Microsoft SQL Server 2000 

As database grows and become more complex, there is some point when a Microsoft 

Access database should be upsized to a Microsoft SQL Server database. This is to 

optimize database and application perfo1mance, scalability, security, reliability and 

availability. The following reviews on different areas in SQL server. 

• High performance and scalability - SQL server can support very large database 

up to on terabytes in contrast to only 2 gigabytes for Access. SQL server is well 

integrated with Microsoft NT thus make it works efficiently on the platform. 

Besides SQL Server 2000 can run in the stand-alone laptop computer running 

Windows 95/98. 
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• Increased availability - dynamic backup can be carried out while the database is 

being used. Users do not need to exit from the database to do backup. Hence the 

database can be available at all times. 

• Improved security - SQL server integrates with Windows NT that user only needs 

single log-on to the network and database. A user cannot use SQL Server without 

accessing to the network first. This results in better security and eases the 

administrator. 

• Immediate recoverability - When a system suddenly breaks down, S QL server 

database can have automatic recovery mechanism that recovers the database to 

the last state of consistency without administrator intervention. 

• Reliable distributed data and transactions - SQL servers supports atomic 

transactions without transactions logging. This guarantees that all changes 

performed within a transaction are either committed or rolled back. 

• Server-based processing - SQL server is designed as a client/server database 

residing on a server. It reduces network traffic by processing database queries first 

before sending them to clients. Processing is always done on the server-stored 

procedures and triggers are also supported to be processed on the server. 

2.2.5 Database Access Technology 

2.2.5.1 OLE DB 
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OLE DB is Microsoft's strategy low-level application program interface (API) for 

access to different data sources. OLE DB includes not only the Structured Query 

Language (SQL) capabilities of the Microsoft-sponsored standard data interface Open 

Database Connectivity (ODBC) but also includes access to data other than SQL data. 

As a design from Microsoft's Component Object Model (COM), OLE DB is a set of 

methods (in earlier days, these might have been called routines) for reading and writing 

data. The objects in OLE DB consist mainly of a data source object, a session object, a 

command object, and a row set object. An application using OLE DB would use this 

request sequence. 

• Initialize OLE 

• Connect to a data source 

• Issue a command 

• Process the results 

• Release the data source object and uninitialize OLE 

OLE DB once stood for "Object L ink Embedding" and "DB" database. However, 

Microsoft no longer ascribes these meanings to the letters "OLE" and "DB" 

2.2.5.2 ODBC (Open Database Connectivity) 

Open Database Connectivity (ODBC) is an open standard application-programming 

interface (API) for accessing a database. By using ODBC statements in a program, you 

can access files in a number of different databases, including Access, dBase, DB2, Excel, 
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and Text. In addition to the ODBC software, a separate module or driver is needed for 

each database to be accessed. The main proponent and supplier of ODBC programming 

support is Microsoft. 

ODBC is based on and closely aligned with The Open Group Standard Structured Query 

language (SQL) Call-level Interface. It allows programs to use SQL request that will 

access databases without having to know the proprietary interfaces to the databases. 

ODBC handles the S QL request and converts it into a request the individual database 

system understands. 

ODDC was created by SQL Access Group and first released m September 1992. 

Although Microsoft Windows was the first to provide an ODBC product, versions now 

exist for UNIS, OS/2, and Macintosh platform as well. 

In the never distributed object architecture called Common Object Request Broker 

Architecture (COR.BA), the Persistent Object Service (POS) is a superset of both the 

Call-level Interface and ODBC. When writing programs in the Java language and using 

the Java Database Connectivity (JDBC) application program interface, you can use a 

product that includes a JDBC-ODBC "bridge" program to reach ODBC-accessible 

database. 

2.2.5.3 ADO.NET 
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From an architect's perspective ADO.NET represents the abstract design concepts used 

to build the data access classes within the .NET Framework. There were several main 

design goals driving ADO.NET: 

• Explicit and factored object model. ADO .. NET is designed to be a simple to use 

object model in which the developer has complete control over how to control 

data source connectivity, command execution, and data manipulation. 

• Disconnected data cache model. N-tier programming and XML Web service 

architecture require that applications can participate in a disconnected, loosely 

coupled manner. ADO. NET provides a comprehensive caching data model for 

marshalling data between applications or services and then to optimistically 

update the original data sources or source. 

• XML support. XML is the key to building interoperable applications and more 

robust data processing models. XML suppo1t has been built directly into the NET 

Framework, ADO.NET leverages this implementation by providing a seamless 

interaction with XML in a relational manner or in a native XML manner. 

• Leverage existing ADO knowledge. Although the ADO.NET object model is 

different from the existing ADO model,, the basic constructs are the same. The 

ADO.NET object model consists of provider, connection and command objects. 

Thus current ADO developers should be able to efficiently migrate to ADO.NET 

From a developers perspective ADO.NET represents the concrete implementation of 

classes inside the .NET Framework used for data access. 
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2.2.5.4 Java Database Connectivity (JDBC) 

Java database connectivity (JDBC) is an application programs interface (API) 

specification-connecting programs written in java to the data in popular database. The 

application program interface lets you encode access request statements in Structured 

Query Language (SQL) that are then passed to the program that manages the database. 

lt returns the result through a similar interface. 

JDBC is very similar to the SQL Access Group's Open Database Connectivity (ODBC) 

and with a small bridge program, you can use the JDBC interface to access the 

databases through the ODBC interface. 

2.2.6 Programming Language 

2.2.6.l C++ 

C, the predecessor to C++, has become one of the most popular programming 

languages. Originally designed for the system programming, C enables programmers to 

write efficient code and provide a close access to the machine C compilers found on 

practically every UNIX system are now available with most operating system. 
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C++ represents a significant extension of C abilities. We might then consider C to be a 

subset of C++. C++ supports essentially every desirable behavior and most of the 

undesirable ones of its predecessor, but provides general language improvements as well 

as adding Object Oriented Programming capabilities. User can simply create structured 

code that uses only C++ non-Object Oriented Programming features. 

C++ have many features of the C language, such as efficiency, closeness to the machine, 

and a variety of bu ill in types. A number of new features were added to C++ to make the 

language even more robust, many of which are not used by novice programmers. Most of 

these features can be summarized by two important design goals: strong compiler type 

checking and a user-extensible language. 

C++ also enables programmers to incorporate new types into the language, through the 

use of classes. A class is a user-defined type. The compi ler can treat new types as if they 

are one of the built-in types. This is a very powerful feature. In addition, the class 

provides the mechanism for data abstraction and encapsulation, which is the key to object 

oriented programming. 

2.2.6.2 VB.Net 

To rapidly built enterprise Web applications, developers must rely on business logic that 

is scalable, robust, and reusable. Over the past several years, object-oriented 

programming has emerged as the primary methodology for building systems that meet 
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these requirements. Using object-oriented programming languages helps make large­

scale systems easier to understand, simpler to debug, and faster to update. 

To enable Visual Basic developers to benefit from object-oriented design and to 

simplify the development of enterprise Web applications, full object-oriented language 

features, including implementation inheritance will be supported in the next version of 

Visual Basic - Visual Basic.NET. With these new language features, Visual Basic 

.NET will deliver all the power required to quickly and effectively develop enterprise­

critical applications while maintaining the instant accessibility that has made it the 

world's most popular development tool. 

Visual Basic .NET will provide a first class object-oriented programming language 

with new features such as implementation inheritance, overloading, and parameterized 

constructors. Additionally, developers will be able to create highly scalable code with 

explicit free threading and highly maintainable code with the addition of modeinized 

language constructs like structured exception handling. 

Visual Basic will provide all the language characteristics that developers need to create 

robust, scalable distributed Web applications with the following new features: 

New object-oriented programming features 

• Inheritance 
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• Overloading 

• Parameterized Constructors 

Additional modernized language features 

• Free Threading 

• Structured Exception Handling 

• Strict Type Checking 

• Shared Members 

• Initializers 

Visual Basic is now a first class object-oriented progran1ming language. Using Visual 

Basic .NET, developers will be able to create highly scalable code with explicit Free 

Threading. The code they write will be highly maintainable with the addition of 

modernized language constructs like Structured Exception Handling. Visual Basic will 

provide all the language characteristics that developers need to create robust, scalable 

distributed Web applications. 

2.2.6.3 Java 

Java is a programming language designed for use in the distributed environment of the 

Internet. It was designed to have the "look and feel" of the C++ language, but it is 

simpler than C++ and enforces on object oriented programming model. Java can be 

used to crate complete applications that may run on a single computer or to be 
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distributed module or applet for use as part of a web page. Applets make it possible for 

a web page user to interact with the page. 

The major characteristics of Java are: 

• The programs created are portable in the network. The source program is 

compiled into what Java calls byte code, which can be run anywhere in a network 

or a server or client that has Java Virtual Machine. The java Virtual Machine 

interprets the byte code into code that will run on real computer hardware. This 

means that individual computer platfonn differences such as instructions lengths 

can be recognized and accommodated locally just as the page is being executed. 

Platfom1-specific versions of program are no longer needed. 

• The code is robust, here meaning that unlike program written in C++ and perhaps 

some other language, Java objects can contain no references to data extended to 

themselves or other known objects. This ensures that an instruction cannot contain 

the address of data storage in another application or in the operation system itself, 

either of which would cause the program and perhaps the operating system itself 

to terminate or "crash". The Java Virtual machine makes a number of checks one 

each object to ensure integrity 

• Java is object oriented, which means that among other characteristics on object 

can take advantage of being part of a class of objects and inherit code that is 

common to the class. Objects ate thought of as "nouns" that a user might relate to 

than the traditional procedure "verbs". A method can be thought of as one of the 

objects capabilities or behaviors 
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• In addition to being executed at the client rather than the Server, a Java applet has 

other characteristics designed to make it run fast. 

• Relative to C++, Java is easier to leam 

2.2.7 Web Development Tools (Authoring Tools) 

2.2.7.1 Visual In terdev 

Visual 1nterdev is Microsoft's development tool for building a dynamic, data-driven 

Web site. Whereas Microsoft's Front Page is an HTML editor aimed at letting non -

programmers build the pages for a web site. Visual Interdev provides the tools for 

programmer to build a Web site. (Front Page and lnterdev are said to interoperable). 

Visual Interdev offers a user interface similar to those for Visual Basic, Visual J++ 

and Visual Studio. Using Visual Interdev, one can assemble pages that use Microsoft's 

ActiveX technologies including Active Server Pages (ASP) technologies. The 

developer can build and insert ActiveX control or Java applet. Visual Interdev 

includes a HTML editor and support for dynamic HTML. The web site can be 

integrated with server programs written in any language and access to almost any 

database using Microsoft's Universal D ata Access including A ctiveX Data O bjects, 

Open Database Connectivity and OLE Database. 

2.2.7.2. Microsoft Front Page 
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Microsoft Front Page adds value to creating Web application by adding the visual 

components that us missing from Visual Interdev. Microsoft Front Page enables users 

to quickly generate HTML and save a lot of time and frustration spent on getting 

complicated HTML page layout properly adjusted. After the page is created, users can 

edit the HTML source code to create the dynamic content on the page while relying on 

the HTML tags to quickly generate the look and feel of the page. 

2.2.7.3 Visual Studio .NET Professional 

Visual Studio .NET enables developers to build the next generation of Internet 

applications today. Providing the most modern and feature-rich development 

environment, Visual Studio .Net provides developers with the tools for integrating 

solution across operating systems and languages. With Visual Studio .NET , developers 

can easily convert existing business logic into reusable XML Web Services, 
. 

encapsulating processes and making them available to applications on any platform. 

Developers can easily incorporate any number of Web Services that are cataloged and 

available in many independent UDDI directories, providing a strong foundation of 

services and business logic for their applications. 

Using XML, an industry standard technology ford escribing data, Visual Studio . NET 

developers can build high-performance data-driven applications. Developers can use 

built-in ADO.NET tools that target a variety of databases, including SQL Server, Oracle, 

or any othet XML source. With intrinsic support for XML, ADO.NET enables 
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developers too share data across disparate computing platforms. Additionally, Visual 

Studio .NET includes the Microsoft Data Engine (MSDE), a I 00% SQL Server­

compatible database that provides programmers with a viable development database and 

natively supports XML for maximum interoperability. 

Visual Studio .NET allows programmers to create and deploy critical server-based 

business logic. Historically, server-based programming has been tedious to code, pone to 

error, and difficult to test. With Visual Studio .Net, developers can visually compose 

middle-tier Components Designer (VCD). The VCD enables developers to drag and non­

visual objects such as message queues, timers, and event logs, to a design surface, 

automatically discovering all necessary server-based resources and configuring required 

components. Finally, producing Web applications requiring critical changes can be 

altered using the new Dynamic Properties feature, letting developers simply update XML 

tiles without requfring a full recompilation of the application. 

Visual Studio .NET makes it simple to create solutions that span any device. With it's 

powerful WYSIWYG designer for Web pages, HTML IntelliSense, and Style Sheet 

Editor, Visual Studio .NET helps developers feel comfortable authoring complex Web 

solutions while leveraging Visual XML designers and XML IntelliSense for drag and 

drop creation and manipulation of data. With automatically generated client-side 

validation code, Web developers can rest assured that their applications works in 

Internet Explorer and Netscape, reducing the amount of JavaScript code necessary to 

write. 
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Windows developers will find the new Window forms to be intuitive and efficient as they 

construct code using any .NET language, including Visual Basic .NET or Visual C# 

.NET. With Visual Inheritance, developers can greatly simplify the creation of Window 

applications by centralizing in parent forms the common logic and user interface for their 

entire solution. Using control anchoring and docking, programmers can provide resizable 

forms automatically without code, while the in-place menu editor enables developers to 

visually author menus directly from within the Forms Designer. 

Visual Studio .NET continues to set the benchmark for developer productivity. With 

the single unified Integrated Development Environment (IDE) for all languages, 

including Visual Basic .NET, Visual C++ .NET, and Visual C# .NET development 

organizations can take advantage of a common toolbox, debugger, and task window, 

greatly reducing developer learning curve and ensuring that they can always choose 

the language most appropriate for their task and expertise. With IntelliSense statement 

completion and automatic syntax error checking, Visual Studio .NET informs 

developers when code is incorrect and provides immediate insight into class 

hierarchies and APis. Using the Solution Explorer, developers can easily reuse code 

across projects and even build multi-language solutions that most effectively meet 

their business needs. And, thanks to the fully extensible IDE, developers can enjoy the 

benefits of a vibrant third party add-in and component vendor community that helps 

them further customizes and extends the environment to suit their needs. 

With application wizards, projects templates, and example source code developers can 

rapidly create Windows, Web, and device applications with minimal up-front 

investment. Dynamic Help and the Microsoft Developer Network (MSDN) provide 
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assistance based on the current task and programming language, ensuring that 

developer are never at a loss for information on the net .NET platform or their 

language of choice. Visual Studio Macros, like VBA macros in Office, enable 

automation of routine tasks within the IDE further enhancing the overall productivity 

of Visual Studio developers. 

Finally, developers cab choose from a set of modernized languages that gives them the 

most appropriate means to solve their business problems. Visual Basic .NET includes 

the familiar syntax. Visual Basic developers are accustomed to plus optional Object 

Oriented Programming features including inheritance and other optional power 

features including structured exception handling and free-threading. 
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Chapter 3: Methodology 

3.1 Methodology Characteristics 

Many system development methodologies have been developed over the years. A 

system development methodology does not just provide a set of modeling 

techniques, it also defines the stages of as ystem development project, specifies 

the task to be carried out and the output expected from each stage, provides 

guidelines for project management and control. 

Good methodology characteristics are 

• Easy to use for an average analyst or programmer 

• Covers all aspects of system development 

• Relevant to the type of application being developed 

3.1.l Software Process Model at ScMS 

There are a number of different software process models used in software 

development. The software process model used in ScMS is called the Waterfall 

Model with Prototypi11g (Figure 3.1). This model consists of six stages that are 

depicted as cascading from one stage to another. Each stage ought to be 

completed before the start of the next stage. The six stages in building ScMS are 

requirements analysis, system and program design, Coding, Unit and Integration 

Testing, System testing and finally Operation and Maintenance. During the 

System Testing stage, the system has to be validated and verified to ensure if the 

system meets the requirements set earlier in the formal specifications. 
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Prototyping is a sub-process and a prototype is a working model of the actual system. 

During the early design stage a prototype would be built. The prototype would give 

the stakeholders a rough idea of the actual system. 

Requirement 
Analysis 

Waterfall Model with Prototyping 
Figure 3.1 

System & 
Program Design 

Prototyping 

Coding 

Unit Integration 
& Testing 

Validate 
& 

Verify 

System 
Testing 

Operation & 
Maintenance 
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3.1.2 T he Development Cycle 

The development cycle goes through six development activities. The six stages are 

as follows: 

• Requirements analysis and definition. During this stage, the system's 

services, constraints and goals are established by consultation with system 

users. They are then defined in detail and serve as a system specification 

• System and software design. This stage establishes an overall system 

archHecture. Software design involves identifying and describing the 

fundamental software system abstractions and their relationship. 

• Coding . During this stage coding is done for all the programs that are used 

in the system. 

• Implementation and unit testing. During this stage, the software design is 

realized as a set of programs or program units. Unit testing involves verifying 

that each unit meets its specification. A prototype (software) of the actual 

system is almost ready and testing is done to check for errors. 

• Integration and system testing. The individual program units or programs are 

integrated and tested :.ls a complete system to ensure that the software 

requests have been met. After testing, the software system is delivered to the 

custorner. 
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• Operation and maintenance. Nomrnlly this is the longest life cycle phase. The 

system is installed and into practical use. Maintenance involves correcting 

errors which are not discovered stages of the life cycle, improving the 

implementation of system units and enhancing the system's services as new 

requirements are discovered. 

3.2 T echniques Used to Define Requirements 

In d etennining the requirements for S cMS, a few t ech.niques had been used. These 

include brainstorming, discussion, observation, interviews and questionnaires. 

3.2.1 Brainstorming 

Before the project can even begin, a brainstorming session with my project supervisor 

was held. The pw-pose of this session was to first understand and grab the overall 

concept behind the project at hand. The session was also used to define the project and 

draft out a few functions that the ScMS should have. This was a good way of 

planning for the next move. 

3.2.2 Discussion 

A number of discussions with a few teachers of Sekolah Menengah Taman 

Cannought, Cheras were held to define the system requirements. Besides helping me 
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A number of discussions with a few teachers of Sekolah Menengah Taman 

Cannought, Cheras were held to define the system requirements. Besides helping 

me to understand how the ScMS is going to work, the discussions had guided me 

to design pa11s where I can draft out the system interfaces more clearly. 

3.2.3 Observation 

A few visits were made to the school concerned to make personal observation on 

the existing system and the document flow that occu rs within the sc hoot. This 

helped to draft out the context diagram of the organization. 

3.2.4 Interviews 

A total of six interviews were held with a number of staff members which 

included the Principal, Senior Assistant I, Senior Assistant II , Senior Assistant 

Ill and a senior teacher. These interviews were particularly important to collect 

valuable information, which enabled me to set the system requirements more 

clearly. 

3.2.5 Questionnaires 

A total of 80 sets of questionnaires were given out in to two selected schools in 

Hulu Langat District. The questionnaires were distributed to the teachers in 
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early November and the completed ones were collected on 15/ 12/2002. The 

completed questionnaires revealed valuable information that enabled me to 

pinpoint the system requirements more clearly. A sample questionnaire 

together with sample responses from five respondents are included in Appendix 

D. Out of the 80 respondents, more than 60 said that a bout 30 minutes were 

used daily to do routine administrative work. 65 respondents said that in a year 

they had to fill up personal and academic details four times in a year. As regards 

processing of exam marks 90% of the respondents affirmed that they calculated 

their marks using a calculator. All the respondents agreed that a computerized 

information system would help to speed up their administrative tasks and the 

saved time could be used to teach students and improve their academic 

performance . 90% of the respondents agreed an electronic information system 

would not only be of great help to the school administrators but also enable 

them to administer a school more efficiently. 
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Chapter 4 : System Requirements Analysis 

System requirements analysis enables the system engineer to specify software 

elements and establish design constraints that software must meet. A complete 

understanding of software requirements is essential to the success of a software 

development effort, no matter how well designed or well coded. A poorly analyzed 

and specified program will disappoint the user and bring sadness to the software 

developer. Requirements elicitation is an important part of this process of 

requirements analysis. Requirement identifies the "what" of the system and the design 

identifies the "how" of the system. Requirement analysis covers two main categories 

namely 

• Functional Requirements 

• Non-Functional Requirements 

4.1 Functional Requirements 

According to Ian Sommerville functional requirement is a statement of the service or 

functions that a system should provide, how the system reacts to particular inputs and 

how the system should behave in particular situations. The functional requirements for 

ScMs consist of three parts: Staff Module, Student Module and System Module. For 

the Staff Module, the functional requirements consist of other sub-modules such as 

staff biodata, staff training, classroom attendance, assigned subject, assigned co­

curriculum and assigned classroom. For Student Module, the functional requirement 
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consists of other sub-modules such as student biodata, student subject, parent biodata 

and student discipline. For the System Module, the functional requirement consists 

of other sub-modules such as grade type, discipline category, co-curriculum, course 

list, staff category and subject list. An authentication module controls the access to the 

three main modules namely the Staff Module, Student Module and the System 

Module. Key functions of the ScMS can be shown through the different modules 

listed below. 

4.1.1 Authentication 

A user would be created when Oracle Tools are used. This means login User ID and 

password are already built in when Oracle program is used. User needs to key in a 

valid user name and password to be able to use the system. 

4.1.2 Attendance Module 

This module allows teachers to generate attendance report automatically. It enables 

the administration to monitor attendance and prepare warning letters. 

4.1.3 Assessment Module 

Marks scored in monthly and term tests are recorded m appropriate student files 

including report cards. 

Results are analyzed, graded, ranked and performance reports generated 

automatically. Students can view their results. 

4.1.4 Discipline Module 

The history of student discipline problems can be viewed and disciplinary action 

undertaken is recorded systematically. Warning letters are generated and sent to 

parents or guardians. 
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4.1.S Co-curriculum Module 

Sports, Games and other co-curricular activities are recorded systematically by Senior 

Assistant III and he can track automatically on the effectiveness of these activities. 

4.1.6 Staff Training Module 

Staff details including academic qualifications and courses attended are recorded. The 

administration can ascertain the suitability of a teacher for a particular course. He can 

also know the expertise of each teacher. 

4.2 Non-Functional Requirements Analysis 

Non-FunctionaJ specification are the constraints under which a system must operate 

and the standards which must be met by the delivered system (Ian Sommerville, 

1995]. The SsMS must ensure certain web application qualities like user-friendliness, 

correctness, functionality, reliability, efficiency as we! I as maintainability. 

4.2.1 User-Friendliness 

User interface design creates an effective communication medium between a human 

and a computer. Thus, it is essential to ensure that the interfaces fulfill user­

friendliness requirements and do not cause any irritation to the users. Mande's three 

golden rules ought to be followed. They are 

• Place the user in control 

• Reduce the user's memory load 
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• Make the interface consistent 

4.2.2 Correctness 

A program or system must operate correctly or i t provides little value to its users. 

Correctness is the degree to which the software performs its required function. 

Several testing would be carried out to ensure the application created is of the highest 

quality. 

4.2.3 Functionality 

Functionalities such as searching and retrieving capability from existing databases are 

incorporated into the application. 

4.2.4 Reliability 

Reliability is closely related to link processing, error recovery and user input 

validation and recovery. This quality is of paramount importance as it gives 

confidence to the users of the ScMS. 

4.2.5 Efficiency 

Efficiency is the ability of a process procedure to be called or accessed unlimitedly to 

produce similar outcomes at an acceptable speed. Quick response time perfonnance 

and faster page generation speed give Scams greater efficiency. 

4.2.6 Maintainability 

According to Pressman maintainability is the ease with which a program can be 

corrected if an error is encountered, adapted if its environment changes or enhanced if 

the customer desires a change in requirements. As the system to be developed is built 

using Oracle Tools, it is believed that system faults can be detected and fixed quickly. 
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4.3 Platform, Database and Tools 

4.3.1 Development Platform 

To develop the ScMS, the Oracle Internet Platform is chosen because it has notable 

advantages. The Oracle 9i Database and Oracle 9i Application Server is driven by 

Oracle's ability to deliver a complete integrated internet software solution that lowers 

the total cost of computing. Using Oracle 9i technology provide customer's with the 

world's most comprehensive, scalable and reliable platform upon which to develop 

and deliver mission-critical e-business applications. Furthennore, using key database 

features such as Oracle 9i Real Application Clusters, companies can easily support 

increasingly large numbers of users on relatively inexpensive systems and 

significantly lower the cost per user as they grow. 

Oracle 9i Database also offers unique features such as self-tuning and self 

management, a virtually zero data-loss solution and the industry's most validated 

security features. The Oracle 9i Application Server offers the industry's fastest, most 

complete and integrated J2EE-certified application server. Oracle 9i Application 

Clusters has revolutionized the fast growing application server market by being the 

first to integrate all the technology required to build and deploy e -business portals, 

transactional applications and web services in a single product. 

In this platform Oracle 9i database is used to manage data, Oracle 9i Developer 

suite(Oracle 9iDS) is used to bui ld applications and Oracle 9i Application 
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Server(Oracle 9iAS) is used to run the application. In fact the Oracle Internet Platform 

is a complete solution for building any type of application and deploying it to the web. 

4.3.2 The O racle Web Application Server(iAS) 

Internet Application Server enables users using Web browsers to access HTML pages 

and data from Oracle databases. Cartridge or plug-ins are provided to execute PIJSQL 

code, Java and other programming language code. The way the web server works can 

be shown in the figure below. 

Server .. 

Oracle Oracle 
WEB - Web.._.... PUSQL ... Oracle 

BROSER -
Internet Listener Cartridge Database 
HTIP 

Figure 4.1: The way the web server sends and receives data 

The Oracle 9i Application server is a scalable, secure middle tier application server 

and Form Services are an integral part of the 9i Application Server bundle, which 

provides the technology to fully realize the benefits of Internet computing. The Oracle 

9i AS Fonn Services component of Oracle 9iAS handles all processing that is specific 

to Oracle 9i Forms application such as running the business logic defined in the 

Oracle 9i Forms application and providing the connection to the Oracle database. A 

Java applet provides the client user interface. The role of the Oracle Application 

Server can be made clearer by looking at the Oracle 9iAS Forms Services 
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Architecture. Figure 4.2 in the next page shows the three tiers that make up the 

Oracle 9iAS Forms Services architecture: 

• The client tier contains the Web browser where the application is 

displayed. 

• The middle tier is the application server where application logic and 

server software are used. 

• The database tier is the database server where enterprise data is stored. 

Before the Fon11s can be run, OC4J(Servlet Engine) must be initialized. It is 

only then the applets are loaded on to the canvas. This is also called as the 

Forms Listener Servlet. Oracle Forms are built from relational tables which 

are created using PUSQL .To build tables a user has to follow a particular 

procedure to create a user ID and password. If a user wishes to gain access 

to his tables in the database, he must firstly log in his user ID and password. 

This is a security feature of Oracle 9i. 

55 

Univ
ers

ity
 of

 M
ala

ya



ClientTler~ ~1~-Q 

Web Browser 

-11· Forms Listener -§33 , Servlet 

~'---' Forms Runtime 
Process 

Application Server 

s.,,,., 

_, 
Database Tier_ ·~ 

~ 1 

Database Server 

Figure 4.2 Oracle 9iAS Forms Services Architecture 

The Fonns runtime process plays two roles: when it communicates with the client 

browser, it acts as a server by managing requests from client browsers and it sends 

1netadata to the client to describe the user interface; when it is communicating with the 

database server, it acts as a client by querying the database server for requested data. 

4.3.3 Database 

Oracle 9i Database 
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The Oracle 9i Database is chosen to build the ScMS because it is the latest generation 

of the world ' s most popular RDBMS(Relational Database Management System). 

Among the numerous capabilities are unlimited scalability and industry-leading 

reliability with Oracle 9i Real Application Clusters. Oracle 9i Application Server is 

the best application server for the Oracle 9i Database and applications built with 

Oracle development tools. By leveraging a common technology stack, Oracle 9i 

Application Server can transparently scale an Oracle database by caching data and 

application logic on the middle tier. 

4.3.4 Development Language 

Structured Q uery Language 

Besides using Java to produce applets during Forms runtime, SQL (Structured 

Query Language) and Oracle PUSQL language are used as development language. 

SQL is an ANSI Standard language for accessing database; SQL is used by the system 

to access, define and manipulate data in a database system like Oracle or Access. SQL 

is the preferred development tool as it can perform many functions. SQL can execute 

queries, retrieve data, insert, delete or update records in a database. 

The Oracle PL/SQL language is also used as a development language to build 

ScMS. PUSQL is Oracle's procedural language extension to SQL. The PLJSQL 

language includes object oriented programming techniques such as encapsulation, 

function overloading and information hiding. PLJSQL is commonly used to write data­

ccntric programs to manipulate data in the Oracle database. PLJSQL is used to code 

procedures and triggers. 
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4.4 Hardware Requirement 

The table 4.1 below shows the summary of the hardware and software requirements 

that have been considered for this project. 

Table 4.1 : Hardware and Software Requirements 

-
Server Side Client Side 

-
Hardware • Intel Pentium 3 • Pentium 3 with 500 

processor with 450 MHz 
Requirements MHz at minimum level 

• Hard disk space 

• Hard disk space with 60 with 20 GB 

GB 
• 128MB RAM of 

• 512MB RAM of memory 

memory 
• Network connection 

through existing 

network 

configuration on 

modem 

Software • Microsoft Windows • Microsoft 

2000 Advanced S erver WindowsXP 
Req u i rem en ts 

as the operating system 
• Oracle 9iDS 

• Oracle database 9i 
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Chapter 5: System Design 

System design is a multi-step process in which representations of the data structure, 

Program structure, interface characteristics and procedural details are shown. 

5.1 Architecture Design 

Client-server architecture is generally divided into three distinct tiers - client, server 

and database. Components are built into each tier to fulfill its role and then tie together 

to form a final solution. In client/server database such as Oracle, split the DBMS and 

the applications accessing the DBMS into a "process" running on the server. 

5.1.t Client-Server Architecture 

In a client-server database, the client application sends data request across the 

network. When the server receives a request, the server DBMS process retrieves the 

data from the database, performs the requested functions on the data(sorting, filtering, 

etc) and sends only the final query result(not the entire database) back via the network 

to the client. A client/server database is not affected when a client workstation fails. 

The failed client's in-progress transactions are lost but the failure of as ingle client 

does not affect other users. 

Client/server databases are preferred for database applications that retrieves and 

manipulate small amounts of data from databases containing large numbers of records 
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because they minimize network traffic and improve response time. A client/server 

database environment is shown below. 

Data request 
Data input/update 

Database Server 
(DBMS process) 

'Listens' for data request, new data, and 
updates 

Filters requested data from the 
database and sends it to client 

, , 
' '• 

' 

Network 

' ... , -···--"'··· Data request 
Data input/update 

User 1: Client workstation 
{Client DB applicatioon) 

User 2: Client Workstation 
(Client DB application) 
1. Sends data request 

2. Receives filtered dats 1. Sends data request 
2. Receives filtered data 

Figure 5.1 : Client -Server Database 

The School Management System (ScMS) that is being designed makes use of Oracle 

9iAS Forms Services Architecture which uses a three-tier architecture to deploy 

database applications. The three tiers that make up the Oracle Forms Services 

architecture includes: 
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• The client tier which contains the Web browser where the application is 

displayed. 

• The middle tier is the application server where the application logic and 

server software is stored. 

• The database tier is the database server where enterprise data is stored. 

Oracle 9iAS Forms Services uses the Forms Listener Servlet (a Java Servlet) to start 

and communicate with the Fonns runtime process. The Forms runtime is what 

executes the code contained in a particular Oracle 9i Fonns application. The Forms 

Listener Servlet manages the creation of a Forms runtime process for each client and 

manages the network communications between the client and its associated Fonns 

runtime process. The figure below illustrates how the client sends HTTP requests and 

receives HTTP responses from the Forms Server process. The HTTP Listener acts as 

the network endpoint for the client, keeping the other server machines and ports from 

being exposed at the firewall. Figure 5.2 in the next page shows the system 

architecture using the Forms Listener Servlet. 
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~ 

HTIP OC4J 
Listener (Servlet engine) 

Forms Listener 

D Servlet 

-
1- ~ a·1 

IBM Compatible ... Forms Runtime Q) 
c: Process 

o-i 
.... 
Q) ... 

I c: - I 

\erver 
II 

Bu Clientsid~ side 
Firewall Firewall 

HTTP/HTTPS 

Figure 5.2 Architecture using the Forms Listener Servlet 

S.2 System Functionality Design 

5.2.l Context Dh\gram 

The context diagra1n in Figure 5.3 gives an overview of an organizational system that 

shows the system boundaries, external entities that interact with the system and 

the major infom1ation flows between the entities and the system. The interaction of the 

various entities that pr~vide information to the ScMS is shown diagrammatically in 

the context diagrai11. The external entities consists of State Education Office, 

State/Federal Inspectorate, Parent-Teacher Association, Parents, Students, 

Kemcnterian Pendidikan Malaysia, New students, Curriculum Development Centre 
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and Pusat Kegiatan Guru. Almost everyday there is document flow between the 

ScMS system and these external entities. 

State 
Education 

Office 

School 
Management 

System 
(ScMS) 

Figure 5.3 Context Diagram 
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5.2.2 Data Flow Diagram 

Data Flow Diagrams are used not only to graphically depict the system's inputs, 

Processes and outputs but also to describe the current physical system and the 

Proposed ScMS. The symbols used follow the notations used in SSADM Version 4: A 

User's Guide by Malcolm Eva -1991(Page 77). The four elements namely process, 

data store, data flow and external entity together with their meaning and structure are 

given in the table below. 

Table 1 (0 FD Sym bofs) 

-
Sym bots Attribute 

~ 

Location or 
Rel role 

~-=- I ... 

Descri ption 
Process 

Ref. 

--~ 
~+-Name 

External Entity 

Ref. Ne me 

I 
t 

I ~ Data Store 

Oata Flow 

~ 

Figure 5.4 DFD Symbols 
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5.2.2. l Current Physical DF D(Figure 5.5) 

In the current physical DFD, the processes are shown. In fact it gives an overview 

the system's inputs, processes and outputs and shows the flow of data from the 

CURRENT PHYSICAL DFD 

E 

Posting 
St.afT of 

requirements teOd'leB 

Umeta 

Alie moon 
Supet11lsor 

Prepare 
Timetable 

Tlmetable 
Aflemooo Session) 

M 7 Class Reconl 

1 Senior Ass1l I 

Prepare 
timetable 

8 Teacher 
(Oass) 

3 Senior Assl II 

Monitor 
Discipline 

M1 Tlmetable 

Staff Records 

9 Teacher 
(Subject) 

M8 Grade 
Record 

Figure 5.5 Current Physical DFD 
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source entities to the processes. Data that comes into a process is transfonned in some 

way. Each process only shows the input it receives, the output it sends and the 

function it perfo1ms. For example in process 2 a teacher sends completed SPBT fonns 

to Senior Assistant II. He in tum with the help of a committee decides the eligibility of 

a student. When the data flows out of process 2, the data is already transfonned. 

Selection has now been done and only the list of eligible students is forwarded to the 

State Education Department. The data stores however are still manual at this stage. 

5.2.2.2 Proposed DFD 

A. careful study of the document flow diagram and the current physical D FD show 

tremendous amount of dat~ flows into the system, processed and is output in a number 

of ways. To build a full school management system would take long. 

SCMs would narrow the scope and focus attention on developing infonnation systems 

that include attendance, assessment, co-curriculum, discipline and staff training. In the 

proposed system, filling the registration forms would do registration of pupils and 

teachers systematically first and then the infom1ation is entered into automated record 

files. Structured Query language (SQL) would be used in accessing and managing the 

relational database management system in ScMS. Teachers and administrators would 

be given individual user ID and password. In this way unauthorized personnel would 

be denied access to classified infonnation. The proposed system (logical DFD) is 

shown in Figure ~.6 in the next page. 
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5.2.2.3 Leveling 
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5.3 Database Design 

Database design is concerned with identifying the business entities relevant to the 

application and how they are related to one another. Database design is concerned 

With identifying the attributes needed for each of the entities 

5.3.1 ERD Diagram 

The Entity Relationship Diagram(ERD) is used to present the identified entities in 

database design in a graphical manner. The ERD represents an ER Data Model. The 

entities in the ERD are then converted to a set of tables and their relationship (one-to­

one, one-to-many etc ) are established. If the tables are not in normal form, they are 

normalized so that they are free from insertion, deletion and update anomalies. In the 

case of ScMS all together 18 tables were created and represented graphically in the ERD 

diagram which is shown in Figure 5.12 in the next page. 

5.3.2 Data Dictionary 

The data dictionary is a repository of all elements in a system and depicts the logical 

characteristics of the current systems data stores. Data dictionaries identifies processes 

Where the data are used and where immediate access to information is needed. The data 

dictionary tables for the ScMS is depicted in nineteen tables from page 75 to page 82. 
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The data dictionary tables in ScMS are shown below: 

1'abte Name : CLASSROOM 

Table 5.1: CLASSROOM 
....__ 

No Attribute Data Type Key Size Description /Category ,.__ 

1 Class_Id Number PK 3 --
2 Class_Name Varchar2 15 --
3 Staff Id Number 4 

...__ 

l'abte Name : PARENT 
Table 5.2: PARENT 

........_ 

No Attribute Data Type Key Size Description /Category -1 Parent Id Number PK 5 Parent unique Id --
2 Parent Name Varchar2 20 ---
3 Occupation Varchar2 20 --
4 Salary Number 6,2 --
5 Number_Studying Number 1 Refers to the no of studying 

in the school 
.....__ 

l'abte Name: STAFF CATEGORY 

Table 5.3: STAFF CATEGORY 
,..__ 

No Attribute Data Type Key Size Description /Category --1 Category_ Code Varchar2 PK 6 Staff unique code --
2 Description -- Varchar2 20 Description of scale 

3 Previous_ Category Varchar2 5 Previous working category .....__ 
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Table Name: ST AF!i~ 

Table 5.4: STAFF 

,.___ 

No ...__ Attribute Data Type Key Size Description /Category 

I Staff Id Number PK 4 Staff unique ld -
2 Staff Name Varchar2 20 -
3 Category_ Code Varchar2 5 -
4 Date_of_Birth Date 6 -
5 Parent_ Age Number 2 

i--

6 Address Varchar2 35 - -
i Town Varchar2 15 ..___ 

8 Postcode Varchar2 5 
r---

9 State Varchar2 10 
r-_ 

10 Qualification - Varchar2 20 

11 Present_ Salary Number 6,2 .__ 

12 Position Char 10 Some teachers hold 
administrative jobs 

---
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'I'ablc Name: STUDENT 

Table 5.5 : STUDENT 

-
No Attribute Data Type 

----
Key Size Description /Category 

l Student Id Number PK 10 Student unique Id 
r---_ 

2 Student Name Varchar2 20 ...__ 

3 Date of Birth Date 8 
r-.. 

4 Address Varchar2 35 ,..___ 

5 Town Varchar2 15 
I'--_ 

6 Postcode Varchar2 5 
!---_ 

7 - State Varchar2 10 

8 Parent_ id Number 5 
---

9 Special_fee Varchar2 5 

'fable Name : ASSIGNEDCO 

Table 5.6 : ASSIGNEDCO 

,...__ 

No Attribute Data Type Key Size Description /Category -l 

----
Activity_ld Varchar2 PK 20 

2 Staff Id -- Number FK 4 

3 Cocode Varchar2 FK 2 -
4 Date_Start Date 6 -
5 Date End Date 6 ...__ 
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'I'abte Name : COCURRICULUM 

Table 5.7: COCURRICULUM --No Attribute Data Type Key Size Description /Category 
r--_ 

I Coco de Varchar2 PK 2 --
2 Co_Type Varchar2 2 

....._ 

3 Co curriculumName Varchar2 20 
....._ 

·rabte Name : CPART 

Table 5.8 : CPART 

--~ Attribute Data Type Key Size Description 
J_ Student Id Varchar2 FK 10 
2 Staff in Charge Varchar2 20 -.l__ Date Start Date 
~ Date End Date 
5 Position Varchar2 15 Combo box -

l'able Name: DISCIPLINE_ CATEGORY 

Table 5.9: DISCIPLINE CATEGORY 
,.__ 

No Attribute Data Type Key Size Description /Category --l Dicipline_Code Varchar2 PK 3 DS 1 - Smoking 
DS2 - Stealing 
DS3 - Vandalism 

- DS4 - Bullying 

2 - Description Varchar 2 30 

3 Penalty Varchar2 40 ...___ 

78 

Univ
ers

ity
 of

 M
ala

ya



Table Name: GRADE_TYPE 

Table 5.10: GRADE TYPE 

--No Attribute Data Type Key Size Descr iption /Category 
,._ 

1 Grade Varchar2 PK 2 --
2 Gr_Description Varchar2 20 

,..___ 

3 Minimum_Point Number (5,2) 
.....__ 

4 Maximum_Point .__ Number (5,2) 

l 'able Nnme: STAFF_SUBJECT 

Table 5.11 : STAFF SUBJECT 
.....__ 

No Attribute Data Type Key Size Description /Category ,__ 
l StaffSubject_Id Varchar2 PK 8 

...._ 

2 Staff Id Number FK 4 
,__ 

3 .__ SubjectCode Varchar2 FK 4 

1'itble Name: SUBSTUDENT 

Table 5.12 SUBSTUDENT --No ....... Attribute Data Type Key Size Description /Category 

l SubStudent_Id Varchar2 PK 8 
.__ 

2 Student Id Number FK 4 
,..._ 

3 .__ SubjectCode Varchar2 FK 4 
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Table Name : ATTENDANCE 

Table 5.13: ATTENDANCE 
,....___ 

No - Attribute Data Type Key Size Description /Category 

1 Student Id Varchar2 FK 10 

-
2 Class Id Number FK 3 --
3 Date Attended Date Gives the date of attendance --
4 Attended Varchar2 Yes or No will represents 

the presence and absence of 
a student 

...__ 

l'abte Name: COURSE 

Table 5.14: COURSE 
.....__ 

No Attribute Data Type - Key Size Description /Category 

1 Course Id Number PK 2 --
2 - Course_ Desc Char 60 

Table Name : DISCIPLINE 

Table 5.15: DISCIPLINE 
,....__ 

No Attribute Data Type Key Size Description /Category ,.__ 

1 Case Id Varchar2 PK 3 --
2 

r----
Student_ Id Varchar2 FK 10 

3 Oicipline _Code Varchar2 FK 3 -
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Table Name: STAFF EDU 

Table 5.16: STAFF EDU 
....._ 

No ....._ Attribute Data Type Key Size Description /Category 

l Staff Id Number FK 4 
,__ 

2 Course Id Number FK 2 -
1'nbtc Name: SUBJECT 

Table 5.17: SUBJECT 
,__ 

No ,_ Attribute Data Type Key Size Description /Category 

l Subject_ Code Varchar2 PK 4 
t---.. 

2 Subject_ Name Char 28 .....__ 

'f abtc Name : TIMETABLE 

Table 5.18: TIMETABLE 

-~ 
No Attribute Data Type Key Size Description -J Class Id Number FK 3 -2 StaffSubjcct_ld Varchar2 FK 8 

,.__ 
3 Time_start Varchar2 8 

,__ 
4 Time end Varchar2 8 

r-.. 

5 Day Varchar2 10 
.....__ 
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Table Name: RANKING 

Table 5.19: RANKING 

-
No Attribute Data Type Key Size Description 

-
l Student Id Varchar2 F K 10 

-
2 Total Marks Number (8,2) 

3 RANKING Number 2 

-
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5.4 User Interface Design 

User Interface Design is one of the main parts of system design. A good interface 

design will help user to understand the system fast. The objective of user interface 

design is to provide the best way for user to interact with the computer system. 

Computer users are not interested in the technology behind the system. Therefore, a 

good and user friendly user interface design will certainly play a big role in making 

the system a success. 

The interface is usually defined in broad terms during system specification and is 

designed in detail during the system design. System specification defines how 

interfaces fit into the new process and the kinds of input and output t~ey should 

Provide. The detailed design describes the actual screen layouts that make up these 

tnputs and outputs. 

Figure 5.13 shows the main page of ScMS. User needs to log in before he enters the 

system .. After having logged in the user is at liberty to choose one of the sub menus 

given namely STAFF, STUDENT or SYSTEM menu. If the user clicks at STAFF 

(see Figure 5.14), then it wil1 show another page with many other options such as 

Staff Biodata, Staff Training, Assign Subject, View Student Co-curriculum, 

Classroom Attendance. Assign Co-curriculum and Assign Classroom. The STUDENT 

menu(Figure 5.15) shows details on Student Biodata, Register Co-curriculum, Subject 

Registration, Discipline Cases, Parent Biodata. The SYSTEM menu(Figure 5.16) 

shows information on Grade Type, Discipline Category, Co-curriculum, Classroom, 

Course List, Staff Category, and Subject List. The ScMS is also a versatile system 

as it can generate reports. Please refer to Appendix C for sample reports. 
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Figure 5.13 Main Menu 
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Figure 5.16 System Menu 

User interfaces for other important sub-modules are shown in the figures below. 
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Figure 5.26 Student Subject Registration 
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Chapter 6 : System Implementation 

6. I Development Environment 

The implementation phase takes place after the system design phase. System 

implementation is a process that converts the system requirements and design into 

program codes. This phase at times involve some modifications to previous design. 

The development environment has certain impact on the development of a system. 

System development consists of hardware and soft configurations. Using the suitable 

hardware and software is an important factor in detennining the success of the 

project. 

6. 1.I Hardware Configuration 

The following hardware specifications have been used to develop the system. 

• AMD Athlon processor 

• 256 MB SD RAM 

• 20 GB Hard Disk 

• 14" 256-colour monitor capable of 1024 x 768 resolution 

• 1.44 MB Floppy Drive 

• 40 x CD-ROM Drive 

• Other standard computer peripherals 
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6.1.2 Software Configuration 

The software specifications used in the development of this project are illustrated in 

Table 6.1 

Table 6.1 Software Configuration 

-
- Software Usage Description 
Microsoft Windows System Development Server 
2000 Server 
Windows XP - Client System Development Operating System for 
~ client side 
~Microsoft Word System Development Documentation 
Oracle 9iDatabase Database Build the database to 

store and manipulate 
data. 

Fom1 Builder Interface Design Uses the tools and 
graphics to design the 
forms. 

Oracle9i Application Application Server to It enables you to 
Server deliver Web content deliver more than 10 
~ essay. 

6.2 System Development 

ScMS is developed firstly by creating 19 tables. These tables are created by using 

PUSQL Language. This application is part of Oracle 9iDeveloper Suite (9JDS). The 

relational tables are the foundation of the Oracle database and the tables here are 

manipulated by the RDBMS using the DDL (data definition language) and DML(data 

manipulation language). The Data Definition Language allows the database designer 
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to define all the data that will be stored in the database. The data includes not only 

data on school information but also rules and constraints such as types of relationship 

between entities, validation and integrity rules. The D DL is able to able to capture 

infonnation about the data stored in the database. The DBMS stores all the data in the 

data dictionary or repository. The DBMS automatically applies rules and constraints 

when users access the database for information. The Data Manipulation Language 

allows users to manipulate information contained in the database. It allows to read, 

Update and delete information Users can do this by using Structured Query 

Language(SQL). SQL provides a set of powerful, easy-to-use commands to retrieve 

infomrntion from the Oracle database. 

6.2.1 Architecture Implementation 

In describing the architecture implementation there is a need to mention the various 

components of Oracle 9iAS J2EE and Web Cache so that one can understand how 

the system as a whole works. The components include the following: 

• Oracle 9i AS Web Cache: For both static and dynamic requests, this 

component can cache the results, thus reducing the workload of the Web server 

machine behind it. 

• Oracle HTTP Server: This is the Oracle 9iAS component that services HTTP 

requests. It responds to requests forwarded to it by Oracle 9iAS Web Cache. 

The Oracle HTTP server sub-system is comprised of a Web server (based on 
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Apache), a Perl execution environment, a PL/SQL and a OC4J routing 

system. 

• Oracle 9iAS containers for J2EE(OC4J): This is the J2EE compliant container 

in Oracle 9iAS. It provides clustering capabilities for the J2EE component -

scrvlets, Java Server Pages(JSP) and Enterprise Java Beans(EJB). It also 

contains other mechanics such as Java object cache which provides caching 

capabilities. 

• 

• 

Infrastructure Repository: This is a database or file based repository . 

Clustering Infrastructure Components: These include Oracle Process 

Manager and Notification Services, mod_oc4j and Distributed Configuration 

Manager. 

The components deployed in a clustered scenario is shown in the next page. 

95 

Univ
ers

ity
 of

 M
ala

ya



• 

. .. . -. . - f ••• .. ••I 
I 

I Internet 
I Dislrblded 

0~1'9t\S 
Wdl Coct»s 

I HDI 

Load Balancer 

Orsclo9/ Appl cation Seiver Clusters 

Or~OiAS Oroo~ HTIP OC-4J 
W«J Cacl'e SelY81 

Process 

I I 

I I 

I I 

I I 

I I 

I I 
I I 

I 1 

I I 
I I 

I I 

I I 
I I 

I I 

I I 

I I 

I I 

I I 
I I 

I I -,1 = 11 
I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 
I I ... I I 

I I E; I I 

a I ~- I I 

I I I I 

1' - 11 -I I I I 

11 - ti 

OracleSi Real 
Ap~lcatk>n 

ust&r 

Database 

Database 

I I I I 

~ . ... - - • • • ., 1. - - •••••• - • - •• - • - ........ "' t ...... - .... J 

Figure 6.1 Clustered Components 

Basically the architecture implementation shows the Form services through the client 

browser request for information from the Web server by way of the J2EE servlet 
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(OC4J). The client requests are then sent to the Oracle database to be processed. Once 

this is done, the required infonnation is relayed back through the same process to the 

client browser. 

6.2.2 Database Implementation 

Pl/SQL is used to create the 19 tables used in this system. The tables are then stored in 

the central database. Please refer to Appendix A for the 19 tables created . The Oracle 

9i Database makes use of the Relational Database Management System to manipulate 

the data through update, modify, drop, alter, join tables and carry out other important 

processes through SQL statements. Oracle Report Builder is used to present the 

analyzed data in the fonn of reports. The Oracle 9i Application Server is used to 

connect to the Oracle 9i Database and other applications built with Oracle 

development tools. 

6.2.3 Program Implementation 

ScMS is a windows application that involves a lot of data input process by users that 

involves the database .. To carry this out fonn design must be carried out. Oracle 

Form Builder is used. to design the various fonns used in the school management 

system. Some of the designed forms are either in tabular fonn or in form design. After 

having input data into the designed fonns coding would have to be done using 

PUSQL Editor. A number of triggers were also created to facilitate procedures like 
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save, clear, exit, query etc. Part of the coding used in this system is printed in the 

appendix for easy reference. PLJSQL Plus is further used by the system developer to 

design complex program codes to carry out attendance analysis and marks analysis. 

A list of values (LOY) was used a number oftimes to help in input of data. 
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Chapter 7: System Testing 

7. t Purpose of Testing 

The primary purpose oft esting is to ensure the resulting component of program as 

Well as the program as a whole fulfills the requirements specification and to eliminate 

errors in the program, Thus, a systematic test procedure is required to ensure the 

system is tested thoroughly and completely. Generally there are 4 basic concepts 

related to software testing. 

• Error detection 

• Error removal 

• Error tracking 

• Regression testing. 

The ScMS follows the classical strategy for testing software, beginning with unit or 

component testing and working towards integration and system testing as a whole. The 

figure in the next page shows the testing process starts from component testing, 

integration testing and finally user testing. However, the back arrow shows that the 

reverse testing will take place as defects or errors are discovered. Programming and 

coding adjustments are required to rectify the error. 

7.2 Types of Testing 

ScMS is considered as a fairly large system because it consists of many sub-systems. 

Therefore the entire system should not be tested as a single unit The Staff Menu or 
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module consists of 7 other sub modules. Similarly, the Student Menu and System 

Menu consists of many other sub modules. Each main module will handle a few sub 

modules. The testing process will proceed in stages when testing is carried out 

incrementally in line with the system implementation. 

L 

Unit Testing 

L Module Testing 

L l sub-oystem Testing 

l 
L [:rail system 

Testing 

ri 

Component 
Testing 

Integration 
Testing 

L Acceptance 
Testing 

User Testing 

J 

Figure 7.1 The Process of System Testing 
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The most commonly used types of testing are : 

(i) Unit Testing 

(ii) Module testing 

(iii) Integration testing 

(iv) System testing 

7.2.1 Unit Testing 

This is a small unit testing where testing is done on individual components of the 

system. At the form level a feedback message will show whether the form is built 

successfully and it will also indicate if the applet if loaded. Input validation is also 

done to find out the validity of the entered data. 

7.2.2 Module Testing 

A module is a collection of dependent components. The main objective of module 

testing is to test the interfacing and integration between the modules that form the 

system. The modules are tested with some dummy data. If an error occurs> the error 

to that unit is checked and then modified. Sometimes coding would have to be 

modified so that one form within a module can call another that is relevant. 
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7.2.3 Integration Testing 

This phase involves testing collection of modules which have been integrated into sub­

systems. Sub-systems may be independently designed and implemented. Sub­

systems interface mismatch is often detected and rectified during this stage . 

lntegration testing is based on a written system specification. This can be a detailed 

system requirements of the system. A separate individual or a team should be 

responsible for integration testing. Two types of integration testing that are widely 

used are bottom-up integration and top-down integration. ScMS makes use of top­

down testing as the scale of ScMS is not extremely large. Top-level component has to 

be programmed and tested at the first level. Only then, the sub-components are 

implemented and tested at the next lower level modules .. Special attention is given to 

the master-detail relationship at this stage. This relationship must be created and 

followed so that the components can linked appropriately in all the sub-modules. 

7.2.4 System Testing 

When the unit testing and the integration testing have been completed, the whole 

system would be tested to ensure the software product does not fail. System testing 

can be broken down into two types namely security testing and performance testing. 

7.2.4.1 Security Testing 
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Security attempts to verify the protection mechanism built into the system. It 

attempts to protect the system from unauthorized users and hackers. During security 

testing, the tester plays the role of an individual who tries to hack into the system. In 

ScMS , the user is given a password. In fact the user is created by going through a 

strict procedure. The database cannot be entered until and unless one has the 

appropriate userID and password. 

7.2.4.2 Performance Testing 

Performance testing is designed to test the run-time performance of software within 

the context of an integrated system. Hardware resources appear to be more 

important at this stage and it is often necessary to measure the hardware utilization 

such as processor cycles. The table below compares two computers that have been 

used in the performance testing of ScMS. 

Table 7 .1 Performance Testing Table 

Computer A Computer B 

Intel Pentium II processor AMD Athlon 1600 

processor( Compaq 921 AP 

Presario) 

128 MB RAM 384MBRAM 

Intel Motherboard Compaq motherboard 
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The results shows that the system can perform fairly well but there is a big 

di fforence in terms of speed execution. Data entry, data retrieval and loading are 

much faster using Computer B with a higher capacity RAM. and a much faster 

processor. 

7.2.S User Acceptance Testing 

When a system has been built, there typically is a final phase of 'user acceptance' 

testing. This is to ensure that the product complies with functional and quality 

requirements including usability. It is often prudent to have the client test the 

application before it is released to the target audience. At the acceptance stage 

however, it is difficult and costly to make major changes. But it is essential to 

identify any critical problems and assess their likely impact on the product success. 

Late evaluation may also help identify quick wins , that is a minor change may make 

a big difference to the quality of use. 

7.2.5.1 Test Case 

A test case is a set of input data and expected results that test the system with the 

purpose of causing failure and detecting faults. If there is a shortcoming or fault, then 

the source codes are reviewed and rectified. In the case of ScMS a number of 

teachers including the principal and three Senior Assistants were given the 
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opportunity to test the system and their results were recorded and evaluated. The test 

procedure and the corresponding results are tabulated below. 

Table 7.2 Test Case 

No Test Expected Result Fail/Pass Remarks 
~ Condition 

l. Connecting User able to open Pass 

to the svstem the system 

2. User able to User logs-in Pass If user fails 

log into the without any he or she is 
system using difficulty given 3 tries. 

allocated 
password 

3. User able to User able to surf Pass 
view mam the different 
student and options. 
system menu 

4. Teacher able Teacher updates Pass 
to upload student file 
information 

5. Teacher Teacher prints Pass 
downloads student list 
information 

6 User able to Able to obtain Pass Query codes 
find specific information will have to 
info by be 
executing programmed 
querv. 

7 User able to Summary of Pass Elaborate 
obtain attendance could coding is 
summary be obtained necessary 
attendance by through mouse 
day, month click. 
and semester 
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-8 Teacher able Analysis of Pass 
to analyze marks done with 

- test marks ease 
9 Principal able Done with just a Pass 

to sort mouse click 
teachers 
according to 

~ salarv 
10 Teacher uses User makes use Pass 

Report of simple 
Builder to command 
make buttons to make 
summary reports. 
reoorts 
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Chapter 8: System Evaluation and Conclusion 

8.1 Problems Encountered and its Solutions 
8.2 Evaluation by End Users 
8.3 System Strength 
8.4 System Constraints and Future Enhancement 
8.5 K.nowledge and Experience Gained 
8.6 Conclusion 
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Chapter 8 : System Evaluation and Conclusion 

8.1 Problems E ncountered and its Solution 

A number of problems were encountered while making the system and its 

subsystems. During the creation oft he S QL tables, it was found that some tables 

could not be created. This was so because the master table had to be created before 

the detail is created. This error was rectified when the relationship was established 

and measures were taken to avoid such a pitfall in later creation of tables. Secondly 

the input of data into tables was found to be a laborious task. This task was made 

simple by creating many LOV's (List of Values). In this way, input of value became 

a e asier task. Thirdly, a technical problem a rose. The loading of applets into the 

forms was rather slow. The 256 RAM capacity was inadequate and another 128 MB 

was added. This tremendously increased the speed of loading the applets. Problems 

were also encountered in arriving at a suitable coding program for analyzing marks 

of the tudents and making analysis of the attendance. Many trial and error sessions 

were done before a suitable solution was found. 

.. 
8.2 Evaluation by End users 

End users in particular teachers and school administrators found the system 

extremely useful to them as the system was able to speed up the recording and 

retrieving of information. It eliminated much of the tedious chores of a teacher 

and shortened the time span of processing marks and attendance. One notable 
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weakness is that the system was not able to automatically sort data regarding 

timetabling. Infonnation regarding school book aid, library records and hostel 

infonnation was again not included in the system. On the part of the system 

developer it was beyond the scope to build a system covering all aspects of the 

school. 

8.3 System Strength 

The advantages of the system are listed below: 

8.3.1 User friendliness 

The system interface design is attractive, user friendly and easily understood by end 

users. It tells the users how to work with the system. Users have the control of the 

system function flow by just clicking on the appropriate buttons. Users are able to 

views the system even from remote areas. This means teachers can work on the 

system from the comforts of their home. 

8.3.2 Password protection 

The ScMS is a password-protected site. Giving authorized ID and password prohibit 

unauthorized personnel from accessing information from the system. With password 

restrictions people find it rather difficult to hack into the system. 
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8.3.3 System Transparency 

This refers to the condition where the users do not need to know where the database 

reside, how the system structure is, its database management system and anything 

related to building the system. Users are just required to know how to communicate 

with the user interface. 

8.3.4 Validation of Input Data 

The system is precise on computations and control. Client side validation technique 

is used to implement validated data. Only valid data entry is accepted. If there is an 

error , an error message will prompt the user about the error 

8.4 System Constraints and Future Enhancement 

As mentioned earlier, ScMS is only a part of the entire school administration system. 

Parts which were left out are the Book Aid Scheme, library records, hostel records 

and timetabling. If these four areas could be incorporated into the system then 

ScMS would be fully complete. The four areas mentioned above were also left out 

because of time constraint. The eight months allocated to do this project was 

inadequate to complete a school management system incorporating all the major 

features in a typical school. 
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8.5 Knowledge and Experience Gained 

Some oft he knowledge and experience that I gained from the development of 

ScMS are documented below. 

8.5.1 Time Management 

A project would not bes uccessful without proper and effective time management 

skills. During the development of ScMS, there were other constraints such as 

studying for other subjects and doing other assignments. It was a struggle and I had 

to manage my time in such a way that I could comfortably manage and complete 

all my tasks within the specified time. This project has aided me to realize the 

importance of time management. 

8.5.2 Documentation 

Project documentation also serves as a learning experience and the requirement for 

docwnentation has to follow the standard procedure that is specified . The entire 

project had to be documented in a professional manner and an appropriate 

nwnbering system implemented. In this way documentation became systematic and 

can be used as a reference by end users. 
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8.5.3 Skills Improvement 

Valuable knowledge was gained in Oracle coding principles, database design and 

analyzing user needs. Automatic generation of attendance and marks analysis 

became difficult tasks at first but after many triai coding runs the problem was 

resolved. 

8.6 Conclusion 

In conclusion, ScMS has achieved its objective m building a window-based 

application by fulfilling all the functional and non-functional requirements. 

However, there is still room for improvement in ScMS . Other features such as Book 

Aid Scheme, Hostel Administration and Timetabling in the school administration 

ought be included so that the system would be able to serve everyone's needs. 
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