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ABSTRACT 

Most organizations are deploying e-business solutions because of its 

numerous advantages, such as, increased productivity, reduced transactions 

costs, wider coverage and increased speed to market. The present academic 

offices in developing countries still use paper-based approach for most of 

their activities. Data and information are logged into files, folders and 

excel sheets which are printed, bound and saved into drawers that are 

rarely used again for other purposes.  In the universities, a lot of time is 

spent in manual computation of results, production of transcripts and 

reference letters for students. In this research, the issues and challenges of 

deploying e-business technology were reviewed and an e-business 

software, e-Academin for transforming traditional academic administrative 

processes into an online academic administration is developed. The use of 

e-Academin will facilitate a clean desk policy implementation, ensure e-

management computation of examination results, enhance process 

improvement in both record keeping and administration and re-engineer 

the entire business processes in an academic environment. The web-based 

e-Academin was developed using Visual Studio.Net framework and other 

relevant e-business tools. The e-Academin used the department of 

Electrical and Electronic Engineering, Federal University of Technology 

Owerri, as a case study. It can easily be loaded with other departments’ 

data. On testing, user stakeholders found e-Academin to be user friendly. 

Key Words: Academic Administrator; E-business; Information and Communication 
Technology (ICT); Internet; Paper-based Office; Paperless office; Re-engineer; Software 
Development; Web Based; Visual Studio.NET  
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CHAPTER ONE 

INTRODUCTION 

1.1 Background Of The Research  

Everything in business today has an “e” attached, e-banking; e-clothing and e-

travel are just the tips of the ice-berg. “E” opportunities are limitless and many e-

business companies have experienced reduced transaction costs, increased speed to 

market, and improved customer services. 

Humans have always relied on tools to make work easier and more productive. 

Computing began in the ‘50’s when businesses found ways to automate production-line 

activities. Large mainframe computers which were used then, later evolved into PCs as 

a result of the advent of micro-processing chips. The move to client-server network 

applications as well as World Wide Web (www) protocols and formats made the 

Internet a platform for buying, selling and global information sharing. Internet, which is 

the most important tool of e-business started as a government tool. The US Department 

of Defence (DOD) had a need to access information from different locations and route 

information in the event of nuclear attack. To satisfy that need, the Internet was born in 

1969. Scientists and researchers were then able to share academic, scientific, and 

military data with multiple users across the globe. The Internet has the highest adoptive 

rate of any new technology in history (Fisher, 1993). The World Wide Web is 

transforming business at warp speed. With a computer and a modem, the Internet is no 

longer an exclusive tool for the government and educational organizations, but a 

resource for the world. The affordability of PCs contributed to the increasing number of 

Internet users. 

The web is changing every aspect of our lives, but no area is undergoing as 

rapid and significant a change as the way businesses operate. As businesses incorporate 

Internet technology into their core business processes they start to achieve real business 

value. E-business is about using Internet technologies to transform key business 

processes (IBM, 1999). It is about strengthening relationships with stakeholders, 

capitalizing on new business opportunities and increasing efficiency to become more 

profitable. According to Mehta and Morgan (2000), e-business is defined as the 

transformation of key business processes through the use of Internet technologies. In e-

Business, companies use the Web to communicate with their partners, to connect with 

their back-end data-systems, and to transact commerce in such a way that it leverages 
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the strength and reliability of traditional information technology in the Internet 

environment (Kalakota 1996, 1999 and McLaren 1999).  

E-business is increasingly used as the “generic and over-arching term signifying all 

manner of internal and external expirations and processes conducted over networks 

(Oblinger and Katz, 2000). It involves the use of Internet and World Wide Web as the 

infrastructure for organisations doing their business, be it selling books, music or 

software or delivering and supporting education (Turnbull and Gofers, 2005). Why 

should educational institutions adopt e-business strategies? Mitchell (2002) states that 

e-business goals can include; improving efficiencies, reducing costs, increasing speed 

of transactions, expanding markets, enhancing business partnerships and most 

importantly providing additional value for clients. According to Turnbull and Gofers 

(2005), the factors driving the move to e-business in industry and educational 

institutions include:  

 The level of access to and use of the Internet by organisations and individuals 

for an increasing number of activities. 

 The expectation of individuals of easy and quick access to information and 

services (e.g. course information and checking of result online). 

 Continuing funding constraints especially in the education sector.  

 The potential to expand markets. 

 The desire of government and businesses to provide enhanced services. 

 The need to remain competitive in an increasingly competitive environment 

made possible by Internet and World Wide Web (www) technologies. 

 

1.2 Problem Statement 

This century has witnessed a transformation in the way in which higher 

education is delivered and supported (Burbridge and Florjancic, 2001). The driving 

force behind this transformation is the need for universities to deliver higher education 

in a more effective manner, while transacting its processes even more economically. At 

present, most academic offices in developing countries, including Nigeria, still use a 

“paper-based” and segregated management approach for most of their activities and 

there is room to improve the use and sharing of information through an electronic 

solution. Data and information generated through project management, finance 

management, office management, reporting and communications are being logged into 
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files, folders, excel sheets, and then printed, bound and saved into drawers rarely used 

again for other purposes. Academic staff spends much time in computation of results, 

production of transcripts and reference letters for students and searching for records in 

files and file cabinets. The knowledge created in the analysis and insights captured 

from information are not being properly managed and transferred to assist overall work 

plan delivery of the office. The paper-based approach also leads to mistakes in result 

computation, omission of results and delays in approving results. In order to respond to 

the above recurring issues and challenges, there is need to develop an e-Business model 

for academic administration.  

 

1.3 Objectives Of The Study  

The World Wide Web has grown from an experimental tool for sharing 

academic ideas to an established tool for communication and commerce. E-business 

started with e-commerce and it has yielded huge benefits to United States and other 

advanced countries in the past decade.  The on-line strategy has transformed traditional 

business models and given rise to new businesses that get to all nooks and crannies of 

the world. Many companies presently advertise, sell or offer services using the Internet, 

and the introduction of e-business processes into such companies resulted to; improved 

efficiency and effectiveness, reduced cases of delays, improved security of records and 

reduced corruption among others. Our present offices in the Universities still use the 

traditional paper-based and segregated management approach for most of their 

activities and there is room to improve the use and sharing of information through an e-

business solution. Some of the disadvantages of this traditional process include; loss of 

time in result computation and student registration, mistakes in computation and 

omission of results, loss and insecurity of records, among others.  

Introducing e-business into University academic administration will improve 

efficiency and effectiveness, reduce delays, ensure security of records and reduce 

corruption among others. E-business in a University system involves consideration of 

its effects on each of the three fundamental elements of University consisting of the 

faculty body, the student body and the learning/teaching environment. Hence, the main 

objective of this research is to develop e-business solution processes that will: 

 Create a paperless academic office environment, 

 Facilitate a clean desk policy implementation, 
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 Enhance process improvement in both record keeping and administration, 

 Re-engineer the entire business processes in an academic environment, 

 Bring to fore the state of the art application development, deployment and 

management according to software engineering standards. 

 Introduce transparency, accountability and greater productivity in the system. 

 

1.4 Methodology 

This research was carried out in three phases. The first phase involved an in-

depth review of world-wide application of e-business processes in transforming paper-

based offices with their attendant problems to more effective, efficient and paperless or 

less paper offices. The review of literature was followed in phase two by series of visits 

to some Universities in Nigeria to determine the extent to which ICT is being used for 

academic administration and management processes.  The result of the second phase 

and the analysis thereof formed the first step of the software development phase of the 

thesis.  An e-Business suite for Academic administration was then designed, developed 

and tested using Visual studio.Net and other relevant e-business tools. The e-Academin 

software was developed based on the following attributes: 

 A straight forward and more practical than elegant software which is tailored for 

internal use. 

 The implementation is done in modular format with the focus being the most 

pressing issues and additional modules being added as the need arises. 

 The solution mainly catered for the records and administrative needs of the 

department of EEE, Federal University of Technology, Owerri which acted as a 

pilot site for Extension to other departments will be carried out in future 

development.   

 

1.5 Significance Of The Study  

E-business includes any process that a business organization conducts over a 

computer-mediated network. In the emerging global economy, e-business has 

increasingly become a necessary component of business strategy and a strong catalyst 

for economic development. One of the three primary processes enhanced under e-

business is “internal management processes” which include employee services, 

training, internal information sharing, video-conferencing and recruitment. Open and 
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honest communication has been identified as critical for understanding the challenges 

and opportunities within any organization. According to Anyakoha, Uzuegbunam and 

Ezike (2007), effective communication within the University is crucial because it 

enables the various actors within the institution to clarify individual perceptions and 

discern institutional precepts.  

Notwithstanding the enormous benefits derivable from adoption of e-business 

processes in many establishments all over the world, including the banking industry in 

Nigeria, the University system in this country has not fully embraced this technology. 

Our present offices in the universities still use paper-based and segregated management 

approach for most of their activities and there is room to improve the use and sharing of 

information through an e-business solution. The significance of this study lies in the 

following expected contributions to knowledge: 

 Contribution will be made toward solving the problem of dearth of e-business 

processes in our University administrative activities. 

 Clean desk and paperless office environment will be achieved. 

 Improved productivity, performance and reduced delays. 

 Security of records and reduced corruption. 

 Unhindered communication network and information flow. 

 Better results in student advising and computation/checking of results. 

 

1.6 Scope And Outline Of The Thesis 

 The scope of this research is limited to the design, development, and testing of 

an effective e-business system that integrates all aspects of hardware, software and 

people issues in the software life circle and specifically meant for academic activities in 

a University environment and based on visual studio.Net architecture. The thesis is 

organized as follows: In chapter one, titled introduction, a general survey summarized 

most of the work on the study and concludes by positioning the thesis within its field 

and highlighting the contributions already made to knowledge. Chapter two, which is 

titled literature review presents and compares existing knowledge in e-business 

practices worldwide. Chapter three discusses the design, development and testing of the 

e-business software for academic administration purposes. This chapter also describe 

all other methods adopted in the study. Chapter four presents the results and the 
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discussion thereof. Chapter five presents the conclusion and recommendations arising 

from it. Some useful non-original materials are placed in the appendices.  
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                                                        CHAPTER TWO  

 

                                                    LITERATURE REVIEW 

2.1 Overview 

          In the emerging global economy, e-commerce and e-business have increasingly 

become a necessary component of business strategy and a strong catalyst for economic 

development. The integration of information and communications technology (ICT) in 

business has revolutionized relationship within organizations and those between and 

among organizations and individuals (Andam, 2003). While some people use e-

commerce and e-business interchangeably, others have embraced the fact that they are 

distinct concepts. In e-commerce, ICT is used in inter-business or inter-organizational 

transactions and in business-to-consumer transactions. In e-business, on the other hand, 

ICT is used to enhance one’s business and other activities. It includes any process that a 

business organization conducts over a computer-mediated network. A more 

comprehensive definition of e-business is: the transformation of an organization 

processes to deliver additional customer value through the application of technologies, 

philosophies and computing paradigm of the new economy (Andam, 2003). Driven by 

IT innovations and new business paradigms, the transformation of traditional business 

models and business architectures to electronic business is imposing huge challenges 

particularly for large organizations (Winter, 2000). Research about e-business and e-

commerce in developing countries showed that lack of awareness and understanding of 

the value of e-business, lack of ICT knowledge and skills, financial costs, insufficient 

infrastructures and security are the main barriers to increased uptake of information 

technology and e-commerce (Seresht, Fayyazi and Simar, 2008). Generally, “E” 

opportunities are limitless and many e-business companies and establishments have 

experienced reduced transaction costs, increased speed of activities, and improved 

communication and other services. The aim of this chapter is to synthesize, discuss and 

criticize accredited knowledge established from literature according to the guiding 

concepts of this thesis.  

 

2.2 History of E-Business 

         Everything in business today has an “e” attached (Skill-Soft, 2008). E-banking, e-

shopping, e-records, e-travel are just the tip of the iceberg. Most companies and 
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establishments are presently striving to find a place in the world of “e”. The more one 

learns about this new way of doing business, the more one can effectively participate in 

the digital economy. “E” opportunities are limitless and many e-business companies 

have experienced reduced transaction costs, reduced time to market, and improved 

customer service. Generally, the information age is a time of amazing opportunity and a 

time of great change. 

         Humans have always relied on tools to make work easier and more productive. 

Computing took off in the 1950’s when businesses found ways to automate production-

line activities. With the advent of microprocessor chips, large mainframe computers 

evolved into PCs. The move to client-server network applications as well as World 

Wide Web protocols and formats made the Internet a platform for buying, selling, and 

global information sharing. Another historical fact about e-business is the birth of the 

Internet. Internet was started by USA government in 1969 through the Department of 

Defence (DOD) when they had a need to access information from different locations 

and re-route information in the event of a nuclear attack. Scientists and researchers 

were then able to share academic, scientific, and military data with multiple users 

across the globe.  

          Another fact about the history of e-business is that Internet has the highest 

consumer adoptive rate of any new technology (Kalakota, 1999). The World Wide Web 

is transforming business at high speed. With a computer and a modem, the Internet is 

no longer an exclusive tool for the government and educational organizations, but a 

resource for the world. The affordability of PCs contributed to the increasing number of 

Internet users. Internet took five years to capture 50 million users, radio took seven 

times longer, television took four times longer, and cable took two times longer (Fisher, 

1993). 

         The transition from the birth of the Internet to the boom of e-business has been a 

logical, cause-and-effect process. Understanding how e-business has changed through 

the decades will help one to better gauge where business is heading so that one not only 

stays current, but takes the lead. Today, there is more computing power on our desk 

than was used to land man on the moon (Woerndl, 2008). What is your 

establishment/institution doing about it? This study revealed that Internet has forced 

many companies to re-examine how they operate. It is changing the way goods and 

services are purchased and sold by providing some new technologies and processes. 

The dotcom boom contributed a lot in transforming traditional business models to new 
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e-business strategies. A company such as Amazon.com, an on-line bookshop is one 

example of a successful e-business venture. The late 1990s saw a speculative increase 

of investment in the Dot com companies- by most investors in the stock market. This 

situation created a stock market bubble that caused an over valuation of the companies. 

This over valuation subsequently resulted in the burst of the bubble which in turn  

resulted in the worth of shares becoming a small fraction of their boom value. This Dot 

com burst started in the late 2000 through 2001. 

 

2.3 The State-Of-The-Art of E-Business 

         E-business is altering almost every aspect of how business is done –from the 

sourcing of raw materials and components, through production cycles and supply chain 

management to marketing. While electronic commerce or e-commerce refers to 

business transactions that happen online, that is, selling on the Internet, electronic 

business or e-business refers to more than just selling online (Graham, 2008). E-

business is about utilizing Internet, Intranet and Extranet technologies, such as e-mail, 

e-learning, e-commerce, e-library, e-administration, e-examination, e-government, and 

online banking solutions, and all kinds of IT technologies that can be used to create 

business value. Today, companies large and small are using the web to communicate 

with their partners, to connect with their back-end data-systems and to transact 

commerce (Mitchell, 2002). According to Andam (2003), although there are many 

overlaps, there are three main areas where e-business is making a difference: 

 Business-to-business (B-2-B)-buying from or supplying other businesses with 

services or products. 

 Business-to-consumer (B-2-C) –consumers buying products or services direct 

from companies. 

 Internal systems-the way internal operations, communications and processes are 

carried out. 

Each of these areas offers actual and potential benefits for establishments/companies. 

          The three kinds of networks that are driving e-business models are Internets, 

Extranets and the Intranet, and the three networks function in a similar fashion; the 

main difference among them is access (Winter, 2000). They are all designed to improve 

workflow and communication or speed up business transactions. The integration of 

information and communication technology (ICT) in business activities has 
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revolutionized relationships within organizations and those between and among 

organizations and individuals (Oblinger and Katz, 2000). According to Turnbull and 

Gofers (2005), e-business involves use of the Internet and the World Wide Web as the 

infrastructure for organizations doing their business, be it selling books, music or 

software or delivering and supporting education. 

        What does e-business have to offer education? Why should educational 

institutions adopt e-business strategies? Mitchell(2002) states that e-business goals can 

include; “improving efficiencies, reducing costs, increasing speed of transactions, 

expanding markets, enhancing business partnerships and most importantly providing 

additional value for clients.” According to him, there are a number of factors driving 

the move to e-business in industry and educational institutions, and these factors 

include: the level of access to and use of the internet by organizations and individuals 

for an increasing number of activities, the expectation of individuals of easy and quick 

access to information and services, the desire of government and organizations to 

provide enhanced services, etc. Students and business clients increasingly expect that 

Internet and worldwide web technologies are used for administrative and educational 

functions. In fact, some developed countries have used e-business processes to 

transform their traditional paper based office environments to paperless or less office 

environments. 

  

2.3.1 Understanding the Context of E-business 

        The revolution in information technology has exploded into the new knowledge 

economy and new information technologies are changing the ground rules for 

information flow in societies. The importance of using new technologies to provide 

information access is of great significance in the global economy (Thomson, 2005). In 

general, information technology is the focal point of electronics, data processing and 

telecommunication, and this convergence has two aspects: 

- The elimination of distances through providing linkage among separate 

computers in the World Wide Web. 

- The computerization of systems and telecommunication which result in new 

capacities to transfer sounds and images. 

The Web is changing every aspect of our lives, but no area is undergoing as 

rapid and significant a change as the way businesses operate. As businesses incorporate 

Internet technology into their core business processes, they start to achieve real 



21 
 

business value. Today, large and small companies are using the Web to communicate 

with their partners, to connect with their back-end data-systems, and to transact 

commerce. The next generation of business has arrived and it is called e-Business. E-

business is about using Internet technologies to transform key business processes (IBM, 

1999). It is about strengthening relationships with stakeholders, capitalizing on new 

business opportunities and increasing efficiency to become more profitable. E-business 

success will be much higher for those organizations that consume their time and 

resources to address the area of e-management. For companies to migrate to e-

Business, it requires a clear vision of what needs to be done and an equally clear picture 

of how to make that vision a reality. Successful e-business systems will derive from 

good design practices, which, will in most likelihood, culminate in systems having 

desirable properties such as (Harkey 1999; IBM 1999): 

 Application simplicity and reusability, 

 Leveraging current developer skills, data and information, 

 Robust security with good performance, 

 Applications and systems manageability,  

 Deployment flexibility and scalable systems. 

According to Oblinger and Katz (2000), e-business is increasingly used as the “generic 

and over-arching term signifying all manner of internal and external operations and 

processes conducted over networks”. Mitchell (2002) is of the view that e-business 

involves “re-designing business processes and the use of information and networking 

technologies”. Generally, it is stated that e-business refers to the application of a variety 

of information technologies to the delivery of an organization’s mission. Appendix D 

contains discursion on Understanding E-Business Terminology.  

 

2.3.2 Role of ICT in E-Business Networks 

        According to Andam (2003), the integration of information and communications 

technology (ICT) in business has revolutionized relationships within organizations and 

those between and among organizations and individuals. Specifically, the use of ICT in 

business has enhanced productivity, encouraged greater customer participation, and 

enabled mass customization, besides reducing costs.  Information and communication 

technology (ICT) connectivity (PCs and Internet) is now very widespread in businesses 

of all sizes. As is the case with all technologies, small establishments/businesses are 
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slower than large ones in adopting new ICTs. Generally, ICT offers benefits for a wide 

range of business processes. At institutional level, ICT and its applications can make 

communication within the institution faster and make the management of the 

institution’s resources more efficient. Seamless transfer of information through shared 

electronic files and networked computers increases the efficiency of business processes 

such as documentation, data processing and other back-office functions. 

          Study has shown that ICT boosts efficiency, ICT enhances competitiveness, ICT 

speeds up innovation, ICT provides cost-efficiency and greater transparency. In fact, e-

Business can be defined as ICT-driven, knowledge-intensive business. ICT application 

is helping in building social awareness, mobilizing resources and networking 

opportunities. In e-business, ICT is used to enhance one’s business because e-business 

includes any process that a business organization conducts over a computer-mediated 

network. The development of ICT is a key factor in the growth of e-business (Skill-

Soft, 2008). 

 

2.4 E-Business Analysis and E-Business Model 

2.4.1 E-Business Analysis  

          In e-business, establishments use the Web to communicate with their partners, to 

connect with their back-end data-systems, and to transact business in such a way that it 

leverages the strength and reliability of traditional information technology in the 

Internet environment (Kalakota 1996, 1999; McLaren 1999). Introducing successful e-

business solutions is complicated. It involves many different disciplines, both in 

business sciences as well as engineering, which have to co-operate closely. The tools 

business analysts and engineers use are completely different, and one could even state 

that they speak different languages. In fact, it is almost working from two different 

paradigms.  

        To prosper and thrive online, any organization must first develop a plan for 

success, complete with goals and integrated strategies designed to drive traffic and 

convert visitors into valuable prospects and customers. For any e-business process to 

excel, it must develop through e-business strategies that involve: comprehensive plans 

with effective tactics and real-time analysis designed to maximize each client’s online 

presence. An e-business infrastructure is comprised of a large number of business 

processes that are exposed through web services (Graham, 2008). To manage such an 

infrastructure in the University system, it is necessary for Academics and 
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Administrators in the system to be able to observe their e-business operations in greater 

detail. In particular, a framework and a tool is required that allows business users to 

define qualitative and quantitative metrics, depending on their own (business or IT) 

goals. According to McGann and Lyytinen (2002), the building of an e-business 

analysis framework (EAF) begins with the recognition of the primary entities present in 

the e-business network. Recognition of these entities and vital relationships between 

them enable the construction of an appropriate model for business transactions to take 

place. For establishments to migrate to e-business, it requires a clear vision of what 

needs to be done and an equally clear picture of how to make that vision a reality 

(Mehta and Morgan, 2001). Successful e-business systems will derive from good 

design practices, which, in most likelihood, culminate in systems having desirable 

properties such as (Harkey, Ken and Tim, 1999; IBM, 1999): 

 Application simplicity and reusability, 

 Leveraging current developer skills, data and information, 

 Robust security with good performance,  

 Applications and systems manageability,  

 Deployment flexibility and scalable systems. 

      Why should educational institutions adopt e-business strategies? In answer to this 

question, Mitchell (2002) stated that e-business goals can include “improving 

efficiencies, reducing costs, increasing speed of transactions, expanding markets, 

enhancing business partnerships and most importantly providing additional value for 

clients”. There are a number of factors driving the move to e-business in industry and 

educational institutions and these factors include: 

 The level of access to and use of the Internet by organizations and individuals 

for an increasing number of activities,  

 The expectation of individuals of easy and quick access to information and 

services (example, course information and checking of results online), 

 The creation of a paperless office environment that will enhance operation 

efficiency and secure data from unauthorized usage, 

 Continuing funding constraints especially in the education sector, 

 The potential to expand markets, 

 The desire of government and business to provide enhanced services, 
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 The need to remain competitive in an increasingly competitive environment 

made possible by Internet and World  Wide Web (WWW) technologies.  

In the absence of an organizational environment able to optimize communications, this 

trend may become chaotic as shown on figure 2.1, resulting from paper-based and 

segregated management approach to the organization’s activities. Information systems 

in such organizations involve complex interactions of hardware, software, data and 

people as shown in the figure. 

             Over the years, it has been found that one of the reasons why software projects 

fail is because developers consider computer hardware and software and leave out 

people issues. This is because it is much easier to deal with hardware and software. 

However, information systems are beneficial when people use it and it increases their 

productivity. Bearing in mind the complexity and critical nature of information 

systems, it can no longer be left to programmers and computer scientists alone. The 

recent widespread availability of e-mail, the  

 

 

 

 

 

 

 

 

 

 

 

              

 

                         Fig 2.1: Interacting components of a chaotic e-Business system. 

Internet, word processing, files transfer, and Internet systems means that paperless 

office environment is beginning to become achievable for those organizations that wish 

to pursue it. In a truly paperless office, document storage is in computer rather than in 

filling cabinets and written communication is not circulated in hard copy but e-mailed. 

 

2.4.2 E-Business Models 
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          A business model is nothing else than the architecture of a firm and its network 

of partners for creating, marketing  and delivering value and relationship capital to one 

or several segments of customers in order to generate profitable and sustainable 

revenue streams. Implementing a successful e-Business solution requires careful 

planning, both from strategic and technological perspectives (Mehta and Morgan 2001). 

It requires that due considerations be given to the design of e-business solution. Just as 

there are different business models for non-electronic business, there is also more than 

one model for electronic business. In general, a business model is an organization’s 

approach to doing business. According to McGann and Lyytinen (2002), an e-business 

model is defined as the integration of business rules (e.g. revenue models, etc), a viable 

trading mechanism (auction, exchange, online retail, etc) into a business approach that 

leverages the open network (Internet) as its medium of transaction. Activity Models 

(also called Business Process Models) describe the functions associated with the 

enterprise’s business activities, the data and/or information exchanged between 

activities (internal exchanges), and the data and/or information exchanged with other 

activities that are outside the scope of the model (external exchanges). Models are 

hierarchical in nature and they capture the activities performed in a business process, 

and the ICOMs (inputs, controls, outputs, and mechanisms/resources used) of those 

activities. Osterwalder and Pigneur (2002) are of the opinion that the understanding and 

use of e-business models is essential in an increasingly dynamic and uncertain business 

environment for the following reasons: 

 The process of modelling social systems or ontology, such as an e-business 

model, helps in identifying and understanding the relevant elements in a 

specific domain and the relationships between them (Ushold and King, 1995; 

Morecroft, 1994).  

 The use of formalized e-business models helps managers to easily communicate 

and share their understanding of an e-business among other stakeholders 

(Fensel, 2001). 

 Mapping and using e-business models as a foundation for discussion facilitates 

change. Business model designers can easily modify certain elements of an 

existing e-business model (Peterovic, Kittl, and Teksten, 2001). 
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 A formalized e-business model can help in identifying the relevant measures to 

follow in an e-business, similarly to the Balance Scorecard Approach (Norton 

and Kaplan, 1992). 

 E-Business models can help managers simulate e-businesses and learn about 

them. This is a way of doing risk free experiments, without endangering an 

organization (Sternman, 2000).  

       What really is a business model? As explained by Peterovic, Kittl and Teksten 

(2001), a business model is not a description of a complex social system itself with all 

its actors, relations and processes. Instead it describes the logic of a “business system” 

for creating value that lies behind the actual processes. Therefore we understand a 

business model as the conceptual and architectural implementation of a business 

strategy and the foundation for implementation of business processes. In every 

situation, one is required to propose an e-business model that highlights the relevant e-

business elements that firms/institutions have to think of, in order to operate 

successfully in the Internet era. Ontology is nothing else than a rigorously defined 

framework that provides a shared and common understanding of a domain that can be 

communicated between people and heterogeneous and widely spread application 

systems (Fensel, 2001). This formal approach is necessary in order to achieve the 

business model advantages described above. 

         Several other authors show that with the success of Information and 

Communication Technologies (ICTs), particularly the Internet, organizational 

transformations are taking place in industries, institutions and companies (Tapscott, 

2000; Timmers, 1998; Martinez, 2000). Dubosson-Torbay (2001) proposed an e-

business model approach that can help a firm to structure its organization in a way to 

become more efficient, more flexible and responsive to customer demand, to forecast 

possible future scenarios and therefore to stay competitive in the Internet era. E-

business modelling has similar goals to enterprise modelling in general. Modelling 

helps establishments to develop business visions and strategies, redesign and align 

business operations, share knowledge about the business and its vision and ensure the 

acceptance of business decisions through committing stakeholders to the decisions 

made (Persson and Stirna, 2001).          

 

2.5 Software Engineering  
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2.5.1 History of Software Engineering 

            Software engineering is concerned with developing and maintaining software 

systems that behave reliably and efficiently, are affordable to develop and maintain, 

and satisfy all the requirements that customers have defined for them. It is an approach 

to developing software that attempts to treat software engineering (SE) as a formal 

process more like traditional engineering than the craft that many programmers believe 

it is. Software engineering (SE) is the application of a systematic, disciplined, 

quantifiable approach to the development, operation, and maintenance of software, and 

the study of these approaches; that is, the application of engineering to software (Abran 

and Moore, 2004). Students can find software engineering in two contexts: computer 

science (CS) programs offering one or more software engineering courses as elements 

of the CS curriculum, and in separate software engineering (SE) programs. Both 

computer science (CS) and software engineering (SE) curricula typically require a 

foundation in programming fundamentals and basic computer science theory. They 

diverge in their focus beyond these core elements. The term software engineering first 

appeared in the 1968 NATO Software Engineering Conference and was meant to 

provoke thought regarding the then “software crisis” (Naur and Randell, 1968; Randell, 

2001). Since then, it has continued as a profession and field of study dedicated to 

creating software that is of higher quality, more affordable, maintainable, and quicker 

to build. Since the field is still relatively young compared to its sister fields of 

engineering, there is still much debate around what software engineering actually is, 

and if it conforms to the classical definition of engineering. It has grown organically 

out of the limitations of viewing software as just programming. Software development 

is a much used term in industry which is more generic and does not necessarily 

subsume the engineering paradigm. When the first modern digital computers appeared 

in 1941(Pressman, 2005), the instructions to make it operate were wired into the 

machine. However, practitioners quickly realized that this design was not flexible and 

came up with the “stored program architecture” or Von Neumann architecture. Thus the 

first division between hardware and software began with abstraction being used to deal 

with the complexity of computing. 

         Programming languages started to appear in the 1950s and this was also another 

major step in abstraction. Major languages such as FORTRAN, ALGOL, and COBOL 

were released in the late 1950s to deal with scientific, algorithmic and business 

problems respectively. E. W. Dijkstra wrote his Seminal paper, “Go To Statement 
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considered Harmful” (Dijkstra, 1968) in 1968 and David Parnas introduced the key 

concept of modularity and information hinding in 1972 (Parnas, 1972) to help 

programmers deal with the ever increasing complexity of software systems. A software 

system for managing the hardware called an operating system was also introduced, 

most notably by UNIX in 1969. In 1967, the Simula Language introduced the object-

oriented programming paradigm. These advances in software were met with more 

advances in computer hardware. The microcomputer was introduced in the mid 1970s, 

thereby making it economical for hobbyists to obtain a computer and write software for 

it. This in turn led to the now famous Personal Computer or PC and Microsoft 

Windows. In the mid 1980s, the software Development Life Cycle or SDLC was also 

starting to appear as a consensus for centralized construction of software. The late 

1970s and early 1980s saw the introduction of several new Simula-inspired object-

oriented programming languages, including C++, Small talk, and Objective C. Open-

source software started to appear in the early 1990s in the form of Linux and other 

software introducing the “bazaar” or decentralized style of constructing software 

(Raymond, 2000). Then the Internet and World Wide Web hit in the mid 90s changing 

the engineering of software once again. Distributed systems gained sway as a way to 

design systems and the Java programming language was introduced as another step in 

abstraction having its own virtual machine. Programmers collaborated and wrote the 

Agile Manifesto that favoured more light weight processes to create cheaper and 

timelier software. It is important to note that the current definition of software 

engineering (SE) is still being debated by practitioners today as they struggle to come 

up with ways of producing software that is cheaper, bigger and quicker.  

          To gain an understanding of software and ultimately an understanding of 

software engineering, it is important to examine the characteristics of software that 

makes it different from other things that human beings build. In general, software 

engineering has changed the way businesses are conducted around the world and 

software itself is a logical rather than a physical system element. Software has 

characteristics that are considerably different from those of hardware (Pressman, 2005): 

 Software is developed or engineered; it is not manufactured in the classical 

sense. Although some similarities exist between software development and 

hardware manufacturing, the two activities are fundamentally different. In both 

activities, high quality is achieved through good design, but the manufacturing 

phase for hardware can introduce quality problems that are nonexistent (or 
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easily corrected) for software. Both activities are dependent on people, but the 

relationship between people applied and work accomplished is entirely 

different. Also, both activities require the construction of a product, but the 

approaches are different.  

 Software doesn’t “wear out”. A relationship, often called the “bathtub curve”, 

indicates that hardware exhibits relatively high failure rates early in its life 

(these failures are often attributable to design or manufacturing defects). 

Defects are then corrected, and failure rate drops to a steady-state level 

(hopefully, quite low) for some service life. As time passes, however, the failure 

rate rises again as hardware components suffer from the cumulative effects of 

dust, vibration, abuse, temperature extremes, and many other environmental 

maladies. Stated simply, the hardware begins to wear out. Software is not 

susceptible to the environmental maladies that cause hardware to wear out. 

Undiscovered defects will cause high failure rates early in the life of a program. 

However, these are corrected (hopefully, without introducing other errors), and 

the curve flattens to a constant failure rate.  The implication is clear, software 

does not wear out, but it does deteriorate.  

 Although the industry is moving toward component based construction, most 

software continues to be custom built. In the hardware world, component reuse 

is a natural part of the engineering process but in the software world, it has only 

begun to be achieved on a broad scale. A software component should be 

designed and implemented so that it can be reused in many different programs. 

The data structures and processing detail required to build the interface are 

contained within a library of reusable components for interface construction. 

Today, broad categories of computer software can be identified as contained in 

Appendix E. 

 

2.5.2 Software Life Cycle Processes  

         In 1987 the international Organization for Standardization (ISO) and the 

International Electro technical Commission (IEC) established a Joint Technical 

Committee (JTC1) on Information Technology (IT). The scope of the JTC1 is 

“Standardization in the field of information technology system (including 

microprocessor systems) and equipments”. In June 1989, the JTC1 initiated the 
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development of an International Standard, ISO/IEC 12207(1995), on software life cycle 

processes to fill a critical need. Since the cottage industry era of the late 1970’s 

software development has established itself as an integral part of many scientific and 

business disciplines. However, environments for developing and managing software 

have been proliferating for lack of a uniform framework for managing and engineering 

software. The International Standard fills that critical need by establishing a common 

framework that can be used by software practitioners to manage and engineer software.  

          Developing applications for e-business raises hosts of new challenges, not just 

for developers, but for IT managers as well. The subject of Software Engineering (SE) 

does not only deal with Software development but it is also about developing good 

software by using knowledge of available theories with the help of various defined 

methods and effective use of available tools. The ISO/IEC standard establishes a top-

level architecture of the life cycle of software. The life cycle begins with an idea or a 

need that can be satisfied wholly or partly by software and ends with the retirement of 

the software. The architecture is built with a set of processes and interrelationship 

among these processes. A software development process or just software process is a 

structure imposed on the development of a software product. The software development 

life cycle is a step-by step process involved in the development of a software product. It 

is also denoted as Software Development process in certain parts of the world. 

Decades–long goal has been to find repeatable and predictable processes that improve 

productivity and quality. Some try to systematize or formalize the seemingly unruly 

task of writing software. Others apply project management techniques to writing 

software. 

          There are various software development approaches defined and designed which 

are used/employed during development process of software and these approaches are 

also referred to as “Software Development Process Models”. Each process model 

follows a particular life cycle in order to ensure success in the process of software 

development. A software life cycle model depicts the significant phases or activities of 

a software project from conception until the product is retired. It specifies the 

relationship between project phases, including transition criteria, feedback mechanisms, 

milestones, baselines, reviews, and deliverables. A typical life cycle model addresses 

the following phases of a software project: requirements phase, design phase, 

implementation, integration and testing, operations and maintenance phases. One of the 

most commonly used processes in software development is “The waterfall model” 
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shown in figure 2.2. In general, every software development methodology has more or 

less its own approach to software development. There is a set of more general 

approaches, which are developed into several specific methodologies. These 

approaches are (Pressman, 2005): 

 Waterfall: Linear framework type;  

 Prototyping : iterative framework type; 

 Incremental: combination of linear and iterative framework type; 

 Spiral: combination of linear and iterative framework type; 

 Rapid Application Development (RAD): iterative framework type. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2: The activities of the software development process represented in the         

waterfall model. 

         The waterfall model is a sequential development process, in which development 

is seen as flowing steadily downwards (like a waterfall) through the phases of 

requirements analysis, design, implementation, testing (validation), integration, and 

maintenance. The first formal description of the waterfall model is often cited to be an 

article published by Winston W. Royce in 1970, although Royce did not use the term 
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“waterfall” in this article (Pressman, 2005).The basic principles of the waterfall model 

are: 

- Project is divided into sequential phases, with some overlap and splash back 

acceptable between phases 

- Emphasis is on planning, time schedules, target dates, budgets and 

implementation of an entire system at one time. 

- Tight control is maintained over the life of the project through the use of 

extensive written documentation, as well as through formal reviews and 

approval/signoff by the user and information technology management occurring 

at the end of most phases before beginning the next phase. 

       The stages of “The Waterfall Model” are: 

Requirement Analysis and Definition: Software requirement analysis is also known 

as feasibility study. In this requirement analysis phase, the development team visits the 

customer and studies their system requirement. All possible requirements of the system 

to be developed are captured in this phase. Requirements are set of functionalities and 

constraints that the end-user (who will be using the system) expects from the system. 

Customers typically have an abstract idea of what they want as an end result, but not 

what software should do. Incomplete, ambiguous, or even contradictory requirements 

are recognized by skilled and experienced software engineers at this stage. A 

requirement specification document is created which serves the purpose of guideline 

for the next phase of the model. 

System and Software Design: Before starting the actual coding, it is highly important 

to understand what we are going to create and what it should look like. The requirement 

specifications from the first phase are studied in this phase and system design is 

prepared. A good way to determine whether the specifications are sufficiently precise is 

to have a third party review the documents making sure that the requirements and use 

cases are logically sound. System design helps in specifying hardware and system 

requirements and also helps in defining overall system architecture. The system design 

specifications serve as input for the next phase of the model.  

Implementation and Unit Testing: Implementation is the part of the process where 

software engineers actually program the code for the project. On receiving system 

design documents, the work is divided in modules/units and actual coding is started. 

The system is first developed in small programs called units, which are integrated in the 

next phase. Each unit is developed and tested for its functionality and this is referred to 
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as unit testing. Software testing is an integral and important part of the software 

development process. This part of the process ensures that bugs are recognized as early 

as possible. Unit testing mainly verifies if the modules/units meet their specifications.  

Integration and System Testing: As specified above, the system is first divided into 

units/modules which are developed and tested for their functionalities. These units are 

integrated into a complete system during integration phase and tested to check if all 

modules/ units coordinate between each other and the system as a whole behave as per 

the specifications. After successfully testing the software, it is delivered to the 

customer. 

Operation and Maintenance: This phase of “The Waterfall Model” is virtually never 

ending phase (very long). Generally, problem with the system developed (which are not 

found during the development life cycle) come up after its practical use starts, so the 

issues related to the system are solved after deployment of the system. Not all the 

problems come in picture directly but they arise from time to time and needs to be 

solved hence this process is referred to as maintenance. People are often resistant to 

change and avoid venturing into an unfamiliar area, so as part of the deployment phase, 

it is very important to have training classes for new clients of your software. 

Maintenance and enhancing software to cope with newly discovered problems or new 

requirements can take far more time than the initial development of the software. 

Prototyping: Iterative Framework Type Development Approach: 

      Software prototyping is the framework of activities during software development of 

creating prototypes, which are incomplete versions of the software program being 

developed. 

The basic principles of prototyping are: 

 Not a standalone, complete development methodology, but rather an approach 

to handling selected portions of a large, more traditional development 

methodology (that is, incremental, Spiral, or Rapid Application Development 

(RAD)). 

 Attempts to reduce inherent project risk by breaking a project into smaller 

segments and providing more ease-of-change during the development process. 

 User is involved throughout the process, which increases the likelihood of user 

acceptance of the final implementation. 
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 Small–Scale mock–ups of the system are developed following an iterative 

modification process until the prototype evolves to meet the user’s 

requirements. 

 While most prototypes are developed with the expectation that they will be 

discarded, it is possible in some cases to evolve from prototype to working 

system. 

 A basic understanding of the foundation business problem is necessary to avoid 

solving the wrong problem. 

Incremental Development Model Approach: 

         Various methods are acceptable for combining linear and iterative systems 

development methodologies, with the primary objective of each being to reduce 

inherent project risk by breaking a project into smaller segments and providing more 

ease-of-change during the development process. The basic principles of incremental 

development are: 

 A series of mini-waterfalls are performed, where all phases of the waterfall 

development model are completed for a small part of the systems, before 

proceeding to the next incremental, or  

 Overall requirements are defined before proceeding to evolutionary mini – water 

fall development of individual increments of the system, or 

 The initial software concept, requirements analysis, and design of architecture 

and system core are defined using the waterfall approach, followed by iterative 

prototype which culminates in installation of the final prototype (that is 

working system). 

Spiral Development Model Approach: 

          The spiral model is a software development process combining elements of both 

design and prototyping- in- stages, in an effort to combine advantages of top-down and 

bottom-up concepts. The basic principles of spiral development are: 

 Focus is on risk assessment and on minimizing project risk by breaking 

into smaller segment and providing more ease–to change during the 

development process, as well as providing the opportunity to evaluate 

risks and weight consideration of project continuation through the life 

cycle. 
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 Each cycle involves a progression through the same sequence of steps, 

for each portion of the product and for each of its levels of elaboration, 

from an overall concept- of -operation document down to the coding of 

each individual program. 

 Each trip around the spiral traverses four basic quadrants: (1) determine 

objectives, alternatives, and constraints of the iteration, (2) evaluate 

alternatives, identify and resolve risks: (3) develop and verify 

deliverables from the iteration; and (4) plan the next iteration.  

 Begin each cycle with an identification of stakeholders and their win 

conditions, and end each cycle with review and commitment. 

Rapid Application Development (RAD) Model Approach: 

       The Rapid Application Development (RAD) is a software development 

methodology, which involves iterative development and the construction of prototypes. 

Rapid application development is a term originally used to describe a software 

development process introduced by James Martin in 1991. The basic principles of RAD 

are: 

 Key objective is for fast development and delivery of a high quality 

system at a relatively low investment cost. 

 Attempts to reduce inherent project risks by breaking a project into 

smaller segments and providing more ease–of–change during the 

development process. 

 Aims to produce high quality system quickly, primarily through the use 

of iterative prototyping (at any stage of development), active user 

involvement, and computerized development tools. These tools may 

include Graphical user interface (GUI) builders, computer aided 

software engineering (CASE) tools, database management systems 

(DBMS), fourth–generation programming languages, code generators, 

and object–oriented techniques. 

  Key emphasis is on fulfilling the business need, while technological or 

engineering excellence is of lesser importance. 

 Project control involves prioritizing development and defining delivery 

deadlines or “time boxes”. If the project starts to slip, emphasis is on 
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reducing requirements to fit the time box, not in increasing the 

deadline. 

 Generally includes joint application development (JAD), where users are 

intensely involved in system design, either through consensus building 

in structured workshops, or through electronically facilitated 

interaction. 

 Active user involvement is imperative. 

 Iteratively produces production software, as opposed to a throwaway 

prototype. 

 Produces documentation necessary to facilitate future development and 

maintenance. 

 Standard systems analysis and design techniques can be fitted into this 

framework. 

 

2.6 Web Application Development, Technologies and Design 

2.6.1 Web Application Development 

            In software engineering, a web application or web app is an application that is 

accessed via a web browser over a network such as the Internet or an intranet. It is also 

a computer software application that is coded in a browser–supported language (such as 

HTML, Java Script, Java, etc.) and reliant on a common web browser to render the 

application executable. In the early days of the web, web sites consisted of static pages, 

which severely limited interaction with the user. In the 1990’s, this limitation was 

removed when web servers were modified to allow communication with server-side 

custom scripts. No longer were applications just static brochure-ware, edited only by 

those who knew the arcane mysteries of HTML; with this single change, normal users 

could interact with the application for the first time. Without interactivity, there would 

be no e-business (such as Amazon), no web e-mail (Hot- mail or Gmail), no Internet 

banking, no blogs, no online share trading, and no web forums or communities like 

Orkut or Friendster. Web application is popular due to the ubiquity of web browsers, 

and the convenience of using a web browser as a client, sometimes called a thin client. 

The ability to update and maintain web applications without distributing and installing 

software on potentially thousands of client computers is a key reason for their 
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popularity, as in the inherent support for cross-platform compatibility. Generally, there 

are three main types of web applications: 

 Customer-Facing applications are known as e-commerce or B2C (Business to 

Customer) sites and use the Internet. These typically present a customer with 

choices of products or services to buy using a shopping cart and payment method 

(E.g. are travel –reservations). 

 Employee–Facing applications use the intranet in a company/institution/ 

establishment. One example is a company’s accounting application, e-

administration application, e-recording application, etc. These applications 

previously operated on an internal client-server network, but they are now web-

enabled to make them easier to use and deploy. 

 Customer-Supplier Facing applications are known as B2B (Business to Business) 

sites and use the extranet, (an extension of an intranet that allows outside companies 

to work in a password-protected space). B2B sites provide a secure means for 

sharing selected information.  

It is important to note that not all applications fit the above categories. For example 

Yahoo! Email is not any of the above. However, the above categories are representative 

of the main types of applications.  

         Web applications are built using a 3-tier architecture in which the client, server 

and database constitute the main elements. This is sometimes called an n-tier 

architecture because there can be multiple levels of servers. This architecture is distinct 

from prior mainframe (1-tier) and client-server (2-tier) architectures. The basic 

structure of 3-tier architecture is as shown in figure 2.3. 

 

 

 

 

 

 

 

                         Figure 2.3: Three–tier web application architecture.  
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Web application development is the process and practice of developing web 

applications. Web application development is performed by specialized programmers, 

who are familiar with the coding necessary for creation of Web pages, including 

HTML, XML, Flash, Perl, CSS, PHP, JSP, ASP.Net; VB.Net, and others. Each of these 

has a specific function and creates varied results. The web application model, like many 

software development models, is constructed upon 3 tiers: User Services, Business 

Services and Data Services. This model breaks an application into a network of 

consumers and suppliers of services. The user service tier creates a visual gateway for 

the consumer to interact with the application. This can range from basic HTML and 

DHTML to complex COM components and Java applets. The user services then grab 

business logic and procedures from the Business Services. This tier can range from 

Web Scripting in ASP/PHP/JSP to server side programming such as TCL, CORBA and 

PERL, that allows the user to perform complex actions through a web interface. The 

final tier is the Data Service layer. Data services store, retrieve and update information 

at a high level. Databases, file systems, and writeable media are all examples of Data 

Storage and retrieval devices. However, for Web application, databases are most 

practical. Databases allow developers to store, retrieve, add to, and update categorical 

information in a systematic and organized fashion. The web application development 

process has four phases:  

1. Envisioning the nature and direction of the project,  

2. Devising the plan,  

3. Development,  

4. Testing, support and stability. 

 
Envisioning the Nature and Direction of the Project:  

In this phase, the management and developers assigned to the project come 

together and establish the goals that the solution must achieve. This includes 

recognizing the limitations that are placed on the project, scheduling, and versioning of 

the application. By the end of this phase, there should be clear documentation on what 

the application will achieve. 

Devising the plan: 

In this phase, you and your team must determine the “how” of the application. 

What scripting language is most appropriate, which features must be included, and how 

long will it take? These are some of the questions that must be answered through this 
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planning phase. The main tangents at this point are the project plan and functional 

specification. The project plan determines a timeframe of events and tasks, while the 

functional specification outlines in detail how the application will function and flow.  

 

 

Development: 

Once the project plan and functional specification are ready, a baseline is set for 

the development work to begin. The programmer/s or web developer/s begins coding, 

testing and publishing data. This phase establishes the data variables, entities and 

coding procedures that will be used throughout the remainder of the project. A 

milestone document is prepared by the development team, which is then handed to 

management for review. 

Testing, Support and Stability:  

The stability phase of the application project mainly focuses on testing and the 

removal of bugs, discrepancies and network issues that may otherwise cause the 

application to fail. It is here that policies and procedures are established for a successful 

support system. 

 

 
2.6.2 Web Application Technologies  

Initially, it was quite difficult to write sophisticated applications. The first 

generation web applications were primitive, usually little more than form submissions 

and search applications. Even these basic applications took quite a great deal of skill to 

craft. Over time, the arcane knowledge required to write applications has been reduced. 

Today, it is relatively easy to write sophisticated applications with modern platforms 

and simpler languages, like PHP or VB.NET. 

        Originally, the Internet was designed to serve static pages. A rudimentary 

technology based on CGI was developed to allow information to be passed back to a 

web server. In fact, Common Gateway Interface (CGI) as a first generation web 

technology reigned supreme from approximately 1993 through to the late 1990’s when 

scripting languages took over in a big way. During the last ten years and more, more 

than four main technologies have emerged to replace CGI and the basic CGI 

technology has been further refined, using Perl as the primary programming language. 
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Table 2.1 shows some available web technology stacks. The table only presents the 

main combinations but leaves out the variations in the stacks. 

 

 

 

 

                                Table 2.1 Some available web technologies. 

Stack Sponsor OS Server DB Language 

CGI Open source L/U Apache Varies Perl 

ColdFusion Macromedia W/L/U ColdFusion Varies CFML 

LAMP Open source L/W/U Apache MySQL PHP 

Java/ J2EE Sun, IBM L/U J2EE Varies Java 

.NET Microsoft W ASP.NET SQL 

Server  

V Basic  

C# 

 

These technologies are quite different, which means that someone who is 

familiar with one approach would have a high learning curve to use a different one. 

Once an application is developed using one technology, it is difficult and expensive to 

convert it to a different one. As a result, many web application developers have a strong 

interest in promoting the technology they are familiar with. When choosing a 

technology for the web application, one typically chooses a whole stack. Trying to use 

one piece from one stack (e.g. Java/J2EE) and another from a second (e.g. .NET) is 

possible, but difficult. The foregoing represents a more detailed explanation of each of 

the technology stacks:  

- CGI/Perl: Common Gateway Interface (CGI) is the granddaddy of interfaces 

for passing data from a submitted web page to a web server. Practical Extraction 

and Report Language (PERL) is an open-source language optimized for writing 

server- side applications. Perl is an object oriented language with the most 

powerful text processing capabilities and is the best choice when you want to 

work with file handling and regular expressions. Together, CGI and PERL 

make it easy to connect to a variety of databases. Apache tends to be the web 

server used because it runs on all major operating systems and is highly reliable. 

Other open-source languages such as C and Python can also be used.  
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- Macromedia: Macromedia sells a collection of products that make it easy to 

build small and medium-sized web applications. The primary tools provided by 

Macromedia are ColdFusion, which is an engine that lets one program in 

ColdFusion Mark-up Language (CFML) and Dreamweaver, which is a 

development tool for making web applications.  

- Java/J2EE: This is a robust, well-developed method for creating medium to 

large web applications. It has support from a number of large industry players. 

There is a large body of Java programmers available to write the code. This 

technology stack works with a variety of databases and is particularly well-

tuned to mainstream commercial databases like Oracle and DB2. IBM has 

developed a development environment called Eclipse that is making it easier to 

write applications, but in general, Java is associated with powerful applications 

built by capable programmers. 

- LAMP (Linux, Apache, My SQL, PHP): This is relatively new technology 

stack for building web applications that has been adopted for many small and 

medium-size web tasks because: (a) the entire technology stack is available 

through open-source, (b) it works well; (c) it is easy to learn; (d) it allows one to 

build a web application quickly; and (e) there are many open source code 

samples that can be bolted together to make a full solution. LAMP relies on 

CGI for data exchange between the server and browser, but the CGI commands 

are hidden from the developer. 

- Microsoft.NET: Microsoft is using their .Net strategy to take over the server 

market the way in which Windows, Office, and Internet Explorer have taken 

over the desktop. The stack comprises a web server (ASP.NET) and two 

programming languages (Visual Basic.NET and C#.NET) that compete against 

PHP and Java respectively. They also have a database (SQL Server). ASP.NET 

allows you to use a full featured programming language such as VB.NET to 

build web applications easily. ASP.NET provides an application framework that 

allows you to build robust, scalable, efficient web applications. It is a powerful 

.NET based environment for developing interactive, dynamic web pages.  

When Microsoft updated their ASP technology to ASP.NET which mimics the 

J2EE framework in many ways, they offered several improvements on the development 

process. For example, .NET: 
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 Makes it easy for entry level programmers and web designers to whip up smaller 

applications, 

 Allows large distributed applications,  

 Offers good session and authorization controls. 

 Allows programmers to use their favourite language, which is compiled to native 

code for excellent performance (near C++ Speeds), along with buffer overflow and 

resource garbage collection. 

 Permits transparent communication with remote and external components. 

 Is strongly typed to prevent many common security and programming issues before 

the program even runs. 

The choice of J2EE or ASP.NET frameworks is largely dependent upon platform, with 

little reason to choose one over the other. 

 

2.6.3 Web Application Design  

          Web design is the skill of creating presentations of content (usually hypertext or 

hypermedia) that is delivered to an end user through the World Wide Web (www), by 

way of a Web browser or other Web-enabled software like Internet television clients, 

micro blogging clients and RSS readers. The process of designing Web pages, Web 

sites, Web applications or multimedia for the Web may utilize multiple disciplines, 

such as animation, authoring, communication design, corporate identity, graphic 

design, human-computer interaction, information architecture, interaction design, 

marking, photography, search engine optimization and typography.  

          Web pages and Web sites can be static pages, or can be programmed to be 

dynamic pages that automatically adapt content or visual appearance depending on a 

variety of factors, such as input from the end-user, input from the Web-master or 

changes in the computing environment (such as the site’s associated database having 

been modified). Proposing web design is a complex, but essential ongoing activity. 

Before creating and uploading a website, it is important to take the time to plan exactly 

what is needed in the website. Thoroughly considering the audience or target market, as 

well as defining the purpose and deciding what content will be developed, are 

extremely important. Every website is an information display container, just as a book; 

and every web page is like the page in a book. However, Web design uses a framework 

based on digital code and display technology to construct and maintain an environment 
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to distribute information in multiple formats. Web design is undoubtedly the most 

sophisticated and increasingly complex method to support communication in today’s 

world. As one of the first steps in the planning process, it is essential to define the 

purpose of the website. A purpose statement should show focus based on what the 

website will accomplish and what the users will get from it. A clearly defined purpose 

will help the rest of the planning process as the audience is identified and the content of 

the site is developed. Setting short and long term goals for the website will help make 

the purpose clear and plan for the future when expansion, modification, and 

improvement will take place. Goal setting practices and measurable objectives should 

be identified to track the progress of the site and determine success. Defining the 

audience is a key step in the website planning process. The audience is the group of 

people who are expected to visit your website. A clearly defined purpose or goal of the 

site as well as an understanding of what visitors want to do or feel when they come to 

your site will help to identify the target audience. Upon considering who is most likely 

to need or use the content, a list of characteristics common to the users is made, such 

as:  

 Audience characteristics, 

 Information preferences,  

 Computer specifications, and  

 Web Experience.  

Content evaluation and organization requires that the purpose of the website be 

clearly defined. Collecting a list of the necessary content and organizing it according to 

the audience’s needs is a key step in website planning. Planning for the site’s content 

ensures that the wants or needs of the target audience and the purpose of the site will be 

fulfilled.  

In general, the basic aspects of design for a typical website are:- 

 The Content: - The substance and information on the site should be relevant to the 

site and should target the area of the public that the website is concerned with. 

 The Usability: -The site should be user friendly, with the interface and navigation 

simple and reliable. 

 The Appearance: - The graphics and text should include a single style that flows 

throughout, to show consistency. The style should be professional, appealing and 

relevant. 
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 The Visibility: - The site must also be easy to find via most, if not all, major search 

engines and advertisement media. 

          A web site typically consists of text and images. The first page of a web site is 

known as the Home page or Index. Some web sites use what is commonly called a 

splash page. Splash pages might include a welcome message, language or region 

selection, or disclaimer. Each web page within a website is an HTML file which has its 

own URL. After each web page is created, they are typically linked together using a 

navigation menu composed of hyperlinks. Once a web site is complete, it must be 

published or uploaded in order to be viewable to the public over the Internet and this 

may be done using an FTP client. Once published, the web master may use a variety of 

techniques to increase the traffic, or hits, that the web site receives. This may include 

submitting the web site to a search engine such as Google, Bing or Yahoo, exchanging 

links with other web sites, creating affiliations with similar web sites etc. According to 

Nielson’s Alertbox (2009), the top ten mistakes in web design are as follows: 

 Bad Search: - Search is the user’s lifeline when navigation fails. Even though 

advanced search can sometimes help, simple search usually works best, and 

search should be presented as a simple box, since that’s what users are looking 

for. 

 PDF Files For Online Reading: - Users hate coming across a PDF file while 

browsing, because it breaks their flow. PDF is an undifferentiated blob of 

content that’s hard to navigate and it is bad for online reading.  

 Not Changing the Colour of Visited Links: - Knowing which pages they have 

already visited frees users from unintentionally revisiting the same pages over 

and over again. 

 Non-Scan able Text:- To draw users into the text and support scan ability, use 

well-documented tricks: 

*Sub heads; *Bulleted list; *Highlighted keywords; *Short paragraphs; 

*The inverted pyramid; *A simple writing style; and  

*De –fluffed language devoid of marketese. 

 Fixed Font Size: - Respect the user’s preferences and let them resize text as 

needed. Also, specify font sizes in relative terms-not as an absolute number of 

pixels.  
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 Page Titles with Low Search Engine Visibility: - Search is the most important 

way users discover websites. Search is also one of the most important ways 

users find their way around individual websites. The humble page title is your 

main tool to attract new visitors from search listings and to help your existing 

users to locate the specific pages that they need. 

 Anything That Looks Like Advertisement:-  It is best to avoid any designs 

that look like Advertisements. 

 Violating Design Conventions: - Consistency is one of the most powerful 

usability principles: When things always behave the same, users don’t have to 

worry about what will happen. Instead, they know what will happen based on 

earlier experience. 

 Opening New Browser Window: Users often don’t notice that a new window 

has opened, especially if they are using a small monitor where the windows are 

maximized to fill up the screen. So a user who tries to return to the origin will 

be confused by greyed out back button. 

 Not Answering User’s Questions: Users are highly goal-driven on the Web. 

They visit sites because there’s something they want to accomplish. The 

ultimate failure of a website is to fail to provide the information users are 

looking for. 

 

2.7 Database Management and Design 

2.7.1 Database Overview 

        A database is an integrated collection of logically related records or files which 

consolidates records into a common pool of data records that provides data for many 

applications. A database is a collection of related data or facts. According to Wikipedia 

(the free encyclopaedia), database is a collection of information that is organized so that 

it can easily be accessed, managed, and updated. By definition, a database is a 

structured object. It can be a pile of papers, but most likely in the modern world it 

exists on a computer system. The structured object consists of data and metadata, being 

the structured part. Data in a database is the actual stored descriptive information, such 

as all the names and particulars of the students. Metadata describes the structure applied 

by the database to the students’ data, that is, metadata is information that describes data 

in a database. In other words, the metadata is a student’s table definition. The student’s 
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table definition contains the fields for the names and registration numbers, the lengths 

of each of those fields, and datatypes. A datatype restricts values in a field, such as 

allowing only a date, or a number. In fact, metadata applies structure and organization 

to a raw data. Figure 2.4 shows a general overview of a database. A database is often 

represented graphically by a cylindrical disk as shown on the left of the diagram. The 

database contains both metadata and raw data, and the database itself is stored and 

executed on a database server computer. 

 

 

  Database Server Computer 

 

 

 

 

 

 

 

 

 

 

                             Figure 2.4: Schematic Overview of database. 

 

In figure 2.4, the database server computer is connected across a network to 

end-users running reports, and online browser users browsing your web site (among 

many other application types). The data in a database is generally organized according 

to a database model. The model that is most commonly used today is the relational 

model. However, other models such as the hierarchical model and the network model 

use a more explicit representation of relationships. 

Types of Databases: A lot of the sites that we visit on the web today are generated by 

a script of some description, and a great deal of them will use a database in one form or 

another. Like it or loathe it, building pages dynamically from database is a technique 

that is here to stay (http://www.theonestopwebsiteshop.com/webdesign/database-type.htm). 

Most databases are operational databases, meaning that data going into the database is 
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used in real time to support the ongoing activities of the business. In general, databases 

are grouped into the following types: 

Operational database: These databases store detailed data needed to support the 

operations of the entire organization. They are also called subject-area database 

(SADB), transaction databases, and production databases. Examples of operational 

databases include; Customer database; Personal database and Inventory database. 

Analytical database: These database store data and information extracted from 

selected operational and external databases. They consist of summarized data and 

information most needed by an organizations manager and other end user. They may 

also be called multidimensional database or management database. 

Data Warehouse:  A data warehouse stores data from current and previous years that 

has been extracted from the various operational databases of an organization. It is the 

central source of data that has been screened, edited, standardized and integrated so that 

it can be used by managers and other end user professionals throughout an 

organization. 

Distributed Database: They are databases of local work groups and departments at 

regional offices, manufacturing plants and other work sites. These databases can 

include segments of both common operational and user databases, as well as data 

generated and used only at a user’s own site.  

End-User database: These databases consist of a variety of files developed by end-

users at their workstations. Examples of these are collection of document in 

spreadsheets, word processing and even downloaded files. 

External database: These are databases where access to external, privately owned 

online databases or data banks is available for a fee to end users and organizations from 

commercial services. Access to a wealth of information from external database is 

available for a fee from commercial online services and with or without charge from 

many sources in the Internet. 

Hyper media databases on the web: These are set of interconnected multimedia 

pages at a Web-site. It consists of home page and other hyperlinked pages of 

multimedia or mixed media such as text, graphic, photographic images, video clips, 

audio etc. 

Navigational database: Navigational databases are characterized by the fact that 

objects in it are found primarily by following references from other objects. 

Traditionally navigational interfaces are procedural, though one could characterize 
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some modern systems like X Path as being simultaneously navigational and 

declarative.  

 In-memory databases: In-memory databases are database management systems 

that primarily rely on main memory for computer data storage. It is contrasted with 

database management systems which employ a disk storage mechanism. Main 

memory databases are faster than disk-optimized databases since the internal 

optimization algorithms are simpler and execute fewer CPU instructions. Accessing 

data in memory provides faster and more predictable performance than disk. 

 Document-oriented databases: These are computer programs designed for 

document-oriented applications. These systems may be implemented as a layer 

above a relational database or an object database. As opposed to relational 

databases, document based databases do not store data in tables with uniform sized 

fields for each record. Instead, each record is stored as a document that has certain 

characteristics. 

 Real-time databases: This is a processing system designed to handle workloads 

whose state is constantly changing. This differs from traditional databases 

containing persistent data, mostly unaffected by time. For example, a stock market 

changes very rapidly and is dynamic. Real-time processing means that a transaction 

is processed fast enough for the result to come back and be acted on right away. 

 

2.7.2. Database Management System (DBMS) 

          DBMS is a software program that typically operates on a database server or 

mainframe system to manage structured data, accept queries from users, and respond to 

those queries. Database Management System software enables users to define, create, 

maintain and control access to the database. There are many functions that a Database 

Management System (DBMS) serves which are key components to the operation of 

database management. When deciding to implement a DBMS in your business, you 

must first and foremost decide what type of DBMS you want. A typical DBMS has the 

following features: 

 Provides a way to structure data as records, tables, or objects. 

 Accepts data input from operators and stores that data for later retrieval. 

 Provides query languages for searching, sorting, reporting, and other “decision 

support” activities that help users correlate and make sense of collected data. 
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 Provides multiuser access to data, along with security features that prevent some 

users from viewing and/or changing certain types of information. 

 Provides data integrity features that prevent more than one user from accessing and 

changing the same information simultaneously. 

 Provides a data dictionary (Metadata) that describes the structure of the database, 

related files, and record information.  

Most DBMS systems are client/server based and operate over networks. The 

DBMS typically runs on a powerful server or cluster of servers, in a storage area 

network (SAN) environment or mainframe with a high-performance channel to a large 

data store. DBMS accepts request from clients that may require sorting and extracting 

data. Once the server has processed the request, it returns the information to the client. 

In a DBMS, the software to manage the database sits between application and data as 

shown on figure 2.5: 

 

 

 

 

 

 

 

 

 

 

 

 

                                          Figure 2.5: Schematic diagram of a DBMS. 

If the database is destroyed or damaged in any way, the DBMS must be able to 

recover the correct state of the database, and this process is called Recovery. The 

easiest way to do this is to make regular backups of information. 

Database Management System (DBMS) Architecture: 

Database management systems have evolved fairly slowly over the last 30 

years. As stated earlier, most DBMS systems are client/server based and operate over 
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networks. The most common language for accessing most database systems is 

structured Query Language (SQL). In general, the following people work with DBMS: 

 Database Administrators, that is, people who manage the DBMS. 

 Database Designers, that is, people who design and build the database. 

 Application Developers, that is, people who write software to access the data. 

 End–user, that is, people who use the software. 

Database Management Systems (DBMS/DBS) are forerunner of conventional 

File Processing Systems. Generally, a Database Management System consists of: A 

Database and a set of software modules to manipulate database. Figure 2.6 shows a 

simplified database Management system. 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

                      Figure 2.6: A simplified database management system. 

 

A database model or database schema is the structure or format of a database, 

described in a formal language supported by the database management system. 

Schemas are generally stored in a data dictionary. Although a schema is defined in text 

Applied programmers/Queries 

Software to process transactions  

Software to access stored data 

Database software 

Stored Database definition  
(Meta-Data) 

Stored Database  

User/programmers  

DATABASE SYSTEM  



51 
 

database language, the term is often used to refer to a graphical depiction of the 

database structure (Pressman, 2005). A database model is a theory or specification 

describing how a database is structured and used. Several such models have been 

suggested and common models include:  

 Flat model  

 Hierarchical model 

 Network model  

 Relational model  

 Entity-relationship model  

 Object-relational model  

 Object model 

A data model is not just a way of structuring data; it also defines a set of 

operations that can be performed on the data. The relational models, for example, 

define operations such as select, project, and join. Various techniques are used to model 

data structure and most of these database systems are built around one particular data 

model, although it is increasingly common for products to offer support for more than 

one model. 

Flat Model (Flat File Database and Spreadsheet): 

         The Flat (or table) model consists of a single, two-dimensional array of data 

elements, where all members of a given column are assumed to be similar values, and 

all members of a row are assumed to be related to one another. For instance, columns 

for names and password might be used as a part of a system security database. Each 

row would have the specific password associated with an individual user. Columns of 

the table often have a type associated with them, defining them as character data, data 

or time information, integers, or floating point numbers. The flat-file style of database 

are ideal for small amounts of data that needs to be human readable or edited by hand. 

This model (figure 2.7) may not strictly qualify as a data model, as defined earlier. 
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                                           Figure 2.7: Flat File Model 

Hierarchical model: The hierarchical database model is an inverted tree-like structure. 

In a hierarchical model, data is organized into a tree-like structure, implying a single 

upward link in each record to describe the nesting, and a sort field to keep records in a 

particular order in each same level list. Hierarchical database technology was the first 

major data model to be largely accepted. A hierarchical database model operates on the 

principle that a record will contain groups of similar objects and these groups are 

organized into a cascading hierarchy. Hierarchical databases organize data under the 

premise of a basic parent/child relationship. Each parent can have many children, but 

each child can only have one parent. Each child table has a single parent table, and each 

parent table can have multiple child tables. Child tables are completely dependent on 

parent tables; therefore, a child can exist only if its parent table does. It follows that any 

entries in child tables can only exist where corresponding parent entries exist in parent 

tables. The result of this structure is that the hierarchical database model supports one-

to-many relationships, also known as 1: N mapping. Figure 2.8 shows an example of 

hierarchical database model. Every task is part of a project, which is part of a manager, 

which is part of a division or department, which is part of a company. 

 

 

 

 

 

 

 

 

                                  Figure 2.8: A sample of hierarchical database. 

The figures show that there is a one–to–many relationship between companies 

and departments because there are many departments in every company. The 

disadvantage of the hierarchical database model is that any access must originate at the 
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root node, which in the case of figure 2.8, is the company. You cannot search for an 

employee without first finding the company, the department, the employee’s manager, 

and finally the employee. Hierarchical structures were widely used in the early 

mainframe database management systems, such as the information management system 

(IMS) by IBM. Parents and children in the hierarchical model are tied together by links 

called “pointers”. A parent will have a list of pointers to each of their children. If any of 

the one-to-many relationships are compromised, for example, an employee having 

more than one manager, the database structure switches from hierarchical to a network. 

Network Model: The network database model is essentially a refinement of the 

hierarchical database model. The network model allows child tables to have more than 

one parent, thus creating a network-like table structure. Multiple parent tables for each 

child allows for many-to-many relationships, in addition to one-to-many relationships. 

Hence, in a network model of a database it is possible for a record to have multiple 

parents, making the system more flexible compared to the strict single-parent model of 

the hierarchical database. The network model organizes data using two fundamental 

constructs, called records and sets. Records contain fields (which may be organized 

hierarchically, as in the programming language COBOL). Sets define one-to-many 

relationships between records: one owner, many members. Even though the network 

database model enjoyed popularity for a short while, it never really lifted of the ground 

in terms of staging a revolution. It is now rarely used because of the availability of 

more competitive models that boast the higher flexibility demanded in today’s ever 

advancing age. In an example network database model shown in figure 2.9, there is a 

many–to–many relationship between employees and tasks. In other words, an employee 

can be assigned many tasks, and a task can be assigned to many different employees. 

Thus, many employees have many tasks, and vice versa. 
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                                           Figure 2.9: The network database model. 

          Figure 2.9 shows how the managers can be part of both departments and 

companies. In other words, the network model in figure 2.9 is taking into account that 

not only does each department within a company have a manager, but also that each 

company has an overall manager (in real life, a chief executive officer, or CEO). Figure 

2.9 also shows the addition of table types where employees can be defined as being of 

different types (such as full-time, part-time, or contract employee). Most importantly to 

note from figure 2.9 is the new assignment table allowing for the assignment of tasks to 

employees. The creation of the Assignment table is a direct result of the addition of the 

multiple-parent capability between the hierarchical and network models. The 

relationship between the employee and task tables is a many-to-many relationship, 

where each employee can be assigned multiple tasks and each task can be assigned to 

multiple employees. The assignment table resolves the dilemma of the many-to-many 

relationship by allowing a unique definition for the combination of employee and task. 

Without that unique definition, finding a single assignment would be impossible. 

Finally, the operations of the network model are navigational in style: a program 

maintains a current position, and navigates from one record to another by following the 

relationships in which the record participates. 

Relational Model: Relational databases are common alternative to the hierarchical 

databases. Many information systems are too complicated to be modelled as 

hierarchical databases and in such cases, relational data models may be more practical. 

The relational model was introduced by E.F. Codd of IBM in 1970 as a way to make 

database management systems more independent of any particular application. It is a 

mathematical model defined in terms of predicate logic and set theory. Relational 

databases (RDBMS) are entirely unique when compared to the aforementioned models 

as the design of the records is organized around a set of tables (with unique identifiers) 

to represent both the data and their relationships. The fields to be used for matching are 

often indexed in order to speed up the process and the data can be retrieved and 

manipulated in number of ways without the need to reorganize the original database 

tables. While the concepts behind hierarchical and network database models are older 

than that of the relational model, the latter was in fact the first one to be formally 

defined. The relational database model improves on the restriction of a hierarchical 

structure, not completely abandoning the hierarchy of data, as shown in figure 2.10. 

Any table can be accessed directly without having to access all parent objects. The trick 
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is to know what to look for if you want to find the address of a specific employee, you 

have to know which employee to look for, or you can simply examine all employees. 

You don’t have to search the entire hierarchy, from company downward, to find a 

single employee. Another benefit of the rational database model is that any tables can 

be linked together, regardless of their hierarchical position. The products that are 

generally referred to as relational databases in fact implement a model that is only an 

approximation to the mathematical model defined by Codd. Three key terms are used 

extensively in relational database models: Relations, Attributes, and Domains. A 

relation is a table with columns and rows. The named columns of the relation are called 

attributes, and the domain is the set of values the attributes are allowed to take. In fact, 

the basic data structure of the relational model is the table, where information about a 

particular entity (say, an employee) is represented in rows (also called tuples) and 

columns.  
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                                 Figure 2.10: The relational database model (RDBMS). 

Thus, the “relation” in “relational database” refers to the various tables in the 

database; a relation is a set of tuples. The columns enumerate the various attributes of 

the entity (the employee’s name, address or phone number, for example), and a row is 

an actual instance of the entity (a specific employee) that is represented by the relation. 

As a result, each tuple of the employee table represents various attributes of a single 

employee. All relations (and, thus, tables) in a relational database have to adhere to 

some basic rules to qualify as relations. First, the ordering of columns is immaterial in a 

table. Second, there can’t be identical tuples or rows in a table. And third, each tuple 

will contain a single value for each of its attributes. 

Dimensional Model: The dimensional model is a specialized adaptation of the 

relational model used to represent data in data warehouses in a way that data can be 

easily summarized using OLAP queries. In the dimensional model, a database consists 

of a single large table of facts that are described using dimensions and measures. A 

dimension provides the context of a fact (such as who participated, when and where it 

happened, and its type) and is used in queries to group related facts together. 

Dimensions tend to be discrete and are often hierarchical; for example, the location 

might include the building, state, and country. A measure is a quantity describing the 

fact, such as revenue. It is important that measures can be meaningfully aggregated for 

example; the revenue from different locations can be added together. The dimensional 

model is often implemented on top of the relational model using a star schema, 

consisting of one table containing the facts and surrounding tables containing the 

dimensions. Particularly complicated dimensions might be represented using multiple 

tables, resulting in a snowflake schema. A data warehouse can contain multiple start 

schema that share dimension tables, allowing them to be used together. Coming up with 

a standard set of dimensions is an important part of dimensional modelling. 

Object Oriented DBMS (OODBMS): Object orientation for a database means the 

capability of storing and retrieving objects in addition to mere data. As their name 

suggests-database management system were designed to look after data-numbers, 

words, etc. Objects are complex and not well handled by standard Relational DBMS. 

Object Oriented DBMS have been emerging over the last few years and established 

products like Oracle and with their Oracle8 have announced object capability. The first 
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system to announce the use of an object oriented DBMS is Taos from Data Research 

Associates. An Object database model provides a three-dimensional structure to data 

where any item in a database can be retrieved from any point very rapidly. Whereas the 

relational database model lends itself to retrieval of groups in two dimensions, the 

object database model is efficient for finding a unique item. Consequently, the object 

database model performs poorly when retrieving more than a single item, at which the 

relational database model is proficient. Figure 2.11 shows an example of object 

database model structure equivalent of the rational database model structure shown in 

figure 2.10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                              Figure 2.11: Object-Oriented Database Model. 

 

In recent years, the object-oriented paradigm has been applied to database 

technology, creating a new programming model known as object database. These 

databases attempt to bring the database world and the application programming world 

closer together, in particular by ensuring that the database uses the same type of system 

as the application program. This aims to avoid the overhead (sometime referred to as 

the impedance mismatch) of converting information between its representation in the 

database (for example as rows in table) at its representation in the application program 
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(typically as objects). Object databases suffered because of a lack of standardization: 

although standards were defined by ODMG, they were never implemented well enough 

to ensure interoperability between products. Another benefit of the object database 

model is its inherent ability to manage and cater for extremely complex applications 

and database models. 

Object-Relational Database Model: The object database model is somewhat spherical 

in nature, allowing access to unique elements anywhere within a database structure, 

with extremely high performance. The object database model performs extremely 

poorly when retrieving more than a single data item. The relational database model, on 

the hand, contains records of data in tables across two dimensions. The relational 

database model is best suited for retrieval of groups of data, but can also be used to 

access unique data items fairly efficiently. The object-relational database model was 

created in answer to conflicting capabilities of relational and object database model. 

 

2.7.3  Database Design  

          Database design is the process of producing a detailed data model of a database. 

This logical data model contains all the needed logical and physical design choices and 

physical storage parameters needed to generate a design in a Data Definition Language 

which can then be used to create a database. A properly designed database provides you 

with access to up-to- date, accurate information. Because a correct design is essential to 

achieving your goals in working with a database, investing the time required to learn 

the principles of good design makes sense. In the end you are much more likely to end 

up with a database that meets your needs and can easily accommodate change. The 

term database design can be used to describe many different parts of the design of an 

overall database system. Database design is the process of organizing data subjects 

(customers, employees, vendors, etc.) and activities (orders, payments, purchases, etc) 

into related record types. Overall system design decisions are performed by data 

administrators and system analysts. Detailed database design is performed by database 

administrators.  

            Principally and most correctly, database design can be thought of as the logical 

design of the base data structures used to store the data. In the relational model these 

are the table and views and in an object database the entities and relationships map 

directly to object classes and named relationships. However, the term database design 

could also be used to apply to the overall process of designing, not just the base data 
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structures, but also the form and queries used as part of the overall database application 

within the database management system (DBMS). Certain principles guide the database 

design process. A good database design is one that: 

 Divides your information into subject-base tables to reduce redundant data. 

 Provides Access with the information it requires to join the information in the 

tables together as needed. 

 Helps support and ensure the accuracy and integrity of your information. 

 Accommodates your data processing and reporting needs. 

 Database Design Process: - The process of doing database design generally consists 

of a number of steps which will be carried out by the database designer. Database 

design must yield a database that: 

 Does not fall prey to uncontrolled data duplication, thus preventing data 

anomalies and the attendant lack of data integrity. 

 Is efficient in its provision of data access. 

 Serves the needs of the information system. 

The last point deserves emphasis because even the best-designed database lacks value 

if it fails to meet information system objectives. Database design process consists of 

the following six steps: 

 Requirement Analysis. 

 Conceptual database design. 

 Choice of the Database Management System (DBMS). 

 Data model mapping. 

 Physical design. 

 Implementation. 

These steps are not necessarily strictly sequential. In some instances, feedback loops 

exist, that is, may need to revisit earlier stages during a later stage. 

(1)  Requirement Collection and Analysis: The purpose of this step is to document 

the data requirements that will be applied to the database, including queries and 

update. The specification will then be used as the basis for the design of the 

database. Typical  activities in this step include: 

 Identification of application areas and user groups. 
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 Analysis of current operating environment and the planned use of the 

information, e.g. information flow, types of transactions, frequency of 

transaction types. 

 Analysis of existing documentation of application areas, e.g. policy documents, 

forms, reports, organization charts. 

 Responses to user questionnaires are analyzed. 

In summary, step one starts from a description of the requirements which is; 

poorly structured, heterogeneous, and informal and then use a technique to transform 

that into a specification of the database requirements which is; formal, homogeneous, 

consistent and complete. 

(2) Conceptual Database Design: This step involves two parallel activities: Schema 

design and transaction design. The schema design aspect examines the data 

requirements of the database resulting from step one and produces a conceptual 

schema in a DBMS- independent high data model. The transaction design 

examines the database applications whose requirements were analyzed in step one 

and produces high level specifications for these transactions. 

Conceptual Schema Design: 

 The purpose of the conceptual schema Design is to produce a conceptual 

schema of the database which is to be expressed using concepts of the high level 

data model but; 

- Not including implementation details (has to be understood by non technical 

users). 

- Detailed in terms of the “objects” of the domain the database will represent. 

 The conceptual schema design should be independent of the DBMS to be used 

(no relational DB-oriented notions!). 

 The conceptual schema design cannot be used directly to implement the 

database and the design is made in terms of a semantic or conceptual data 

model. 

 The goal is to achieve understanding of database structure, semantics, inter 

relationships and constraints. 

 Need to be expressed in a  ”language” which offers: 

- Expressiveness: that is, able to distinguish between different types of data, 

relationships and constraints. 
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- Simplicity: that is, easy for non specialist to understand and use concepts. 

- Minimalistic: that is, small number of basic concepts that are distinct and do 

not overlap. 

- Diagrammatic Representation: for ease of presentation; it should therefore be 

easy to interpret. 

- Formality: must represent a formal, unambiguous specification of the data. 

 Some of these requirements sometime conflict. 

 Most popular data model used is the Entity – Relationship (ER) model. 

Transaction Design: 

 The purpose of the transaction design is to produce a design of the transactions, 

that  will run on the database to accomplish the following activities: 

- Retrieval: that is, retrieve data for display or part of a report. 

- Update: that is, enter new data or amend existing data. 

- Mixed: more complex applications may do both retrieval and update. 

 Why do we need transaction design? 

- Need to be sure to include in the conceptual schema all information required by 

transactions. 

- Relative importance and frequency of use of transactions will influence physical 

database design. 

- The software needs to be designed as well as the data! 

(3) Choice Of Database Management System(DBMS): The purpose of this step 

three is to establish which is the best framework for implementing  the produced 

schema; that is: 

- Type of DBMS (relational, network, object-oriented ...). 

- User and programmer interfaces. 

- Types of query languages. 

The choice of DBMS will be based on the following factors: 

 Choice made on the basis of technical factors: 

- The DBMS has to support the required tasks. 

 Choice made on the basis of economic  factors: 

- Software acquisition / maintenance, hardware acquisition, 

creation/conversion, training of staff. 

 Choice made on the basis of organizational factor: 
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- Platforms supported availability of vendor services. 

(4)  Data Model Mapping (Logical Design): The purpose of step four is to transform 

the generic, DBMS independent conceptual schema in the data model of the 

chosen DBMS (data model mapping). 

Step four is accomplished in the following two stages:  

- System independent mapping: no consideration of any specific 

characteristics that may apply to the specific DBMS package. 

- Tailoring to DBMS: different DBMSs may implement the same data 

model in slightly different ways. 

The result of Logical Design step is a set of DDL statements in the language of the 

chosen DBMS. Some CASE tools generate DDL statements from a conceptual design. 

(5)  Physical Design: The purpose of the physical design step is to choose the specific 

storage structures and access parts for the database files. 

- Attention here is performances. 

Some relevant criteria for physical Design are: 

- Response time: May want to minimize database access time for data 

items referenced by frequently used transactions. 

- Space utilization: less frequently used data and queries may be 

achieved. 

- Transaction throughput: average number of transactions that can be 

processed per minute 

(6)  Implementation: The purpose of the implementation step include: 

- To create the database. 

- To compile and execute DDL statements  

- To populate the database either manually/automatically (may need to 

convert data from previous format). 

- The operational phase may begin. 

In summary, there are two basic approaches to database design; top-down and bottom-

up. The top – down design begins by indentifying the different entity types and 

definition of each entity’s attributes. In other words top-down design;  

 Starts by defining the require data sets and then 

 Define the data element for each of those data sets.  

The bottom – up design;  
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 First defines the  required attributes and then  

 Groups the attributes to form entities. 

         Although the two methodologies tend to be complementary, database designers 

who deal with small databases with relatively few entities, attributes and transactions 

tend to emphasize the bottom–up approach. Database designers who deal with large, 

complex database usually find that a primarily top–down design approach is more 

appropriate. In spite of the frequent arguments concerning the best design approach, 

perhaps the top–down versus bottom–up distinction is quite artificial. 

Note: even if a generally top–down approach is selected, the normalization process that 

revises existing table structure is (inevitably) a bottom–up technique. E- R models 

(entity – relationship model) constitute a top – down process even if the selection of 

attributes and entities may be described as bottom – up. Since both the E – R models 

and normalization techniques form the basis for most designs; the top-down versus 

bottom-up debate may be based on a distinction without a difference. 

Entity–Relationship Model: as stated earlier the most popular data model used in 

conceptual schema design of most databases is the entity–relationship (ER) model. This 

model was originally proposed in 1976 by Peter Chen on the ACM transactions on 

Database System Journal. It was proposed as a means to unify network and relationship 

DB models. It is important to note that conceptual design using the ER model are called 

ER schemas. The ER model generally describes data in terms of three primitive 

notions: Entities, Attributes and Relationships. 

 An entity is a “thing” which can be distinctly identified,  

- Example, a physical thing: a person, a car, etc 

- Example, an abstract thing; a university course, a job, an event.  

 An attribute is a property of an entity, 

- Example, a person has an age, a car has a colour.  

 A relationship is an association among entities,  

- Example, “a person owns a car” is an association between the entities 

person and car.  

Entities are the “objects” the database has to store information about. Finally, the 

following tips can help to ensure that database can be easily exported and manipulated 

with minimum difficulty:- 
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 Develop a prototype; significant time can be saved by creating the structure in 

a simple desktop database (such as micro access) before finalizing the design in 

one of the enterprise databases. 

 Split database structure into multiple tables: unlike paper based structure, 

databases do not require the storage of all fields in a single table. For large data 

bases it is useful to split essential information into multiple tables. 

 Use understandable field names: the developer should avoid field names that 

are not instantly recognizable. 

 Avoid illegal file names: it is considered good practice to avoid exotic 

characters in file or field names. You should also avoid spaces in field and table 

names. 

 Ensure consistency: Remain consistent with data entry. If including title (Mr., 

Miss, etc.) include it for all records. 

 Avoid blank fields: blank fields can cause problems when interpreting the data 

at a later date. If information is unavailable it is better to provide a standard 

response (example, unknown). 

 Use standard descriptors for date and time: Date and time can be easily 

confused when exporting database fields in a text file. A date that reads 

12/04/2003’ can have two meanings, referring to April 12th or December 4th, 

2003. 

 Use currency fields if appropriate: Currency data types are designed for 

modern decimal currencies and can cause problem when handling old style 

currency systems. 

 Avoid proprietary extension: Care should be taken when using proprietary 

extensions, as their use will tie your database to a particular software package.  

 Avoid the use of field dividers: Commas, quotations marks and semi–colons 

are all used as methods of separating fields when databases are exported to a 

plain text file and subsequently re–imported into another database.   

Although no list of mistakes is ever going to be exhaustive, the following list of ten 

common database design mistakes should be noted: 

- Poor design / planning, 

- Ignoring normalization, 

- Poor naming standards, 
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-  Lack of documentation, 

- One table to hold all domain values, 

- Using identity / guide columns as your only key, 

- Not using SQL facilities to protect data integrity, 

- Not using stored procedures to access  data, 

- Trying to build generic objects, 

- Lack of testing. 

 

2.8    Internet and Web Security 

When a computer connects to a network and begins communicating with others, 

it is taking a risk (http://en.Wikipedia.org). Internet security involves the protection of a 

computer’s Internet account and files from intrusion of an unknown user (Fisher, 

1993). Basic security measures involve protection by well selected Passwords, change 

of file permission and back-Up of computer’s data. Security concerns are peripheral to 

normal business working, but they serve to highlight just how important it is that 

business users feel confident when using IT systems. Security will always be high on 

the IT agenda because cyber criminals know that a successful attack is very profitable. 

This means that they will always strive to find new ways to circumvent IT security and 

users will consequently need to be continually vigilant. Whenever decision needs to be 

made about how to enhance a system, security will need to be uppermost among its 

requirements. In general Internet security professionals should be fluent in the 

following four major aspects: 

 Penetration testing,  

 Intrusion detection,  

 Incidence response, and  

 Legal /Audit compliance. 

Anti–Virus: Some apparently useful programs also contain features with hidden 

malicious intent. Such programs are known as malware, viruses, trojans, worms, 

spyware and bots. 

 Malware is the most general name for any malicious software designed for 

example to infiltrate, spy on or damage a computer or other programmable 

device or systems of sufficient complexity, such as a home or office computer 

systems, networks, mobile phone, PDA, automated device or robot. 
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 Viruses are program which are able to replicate their structure or effect by 

integrating themselves or references to themselves, etc into existing files or 

structures on a penetrated computer. They usually also have a malicious or 

humorous payload designed to threaten or modify the actions or data of the host 

device or system without consent. For example by deleting, corrupting or 

otherwise hiding information from its owner. 

 Trojans – Trojan Horses are programs which may pretend to do one thing, but 

in reality steal information, alter it or cause other problems on such systems as 

computer or programmable device / system. Trojans can be hard to detect. 

 Spyware include programs that surreptitiously monitor keystrokes, or other 

activity on computer systems and report that information to others without 

consent. 

 Worms are programs which are able to replicate themselves over a (possibly 

extensive) computer network, and also perform malicious acts that may 

ultimately affect a whole society / economy. 

 Bots are programs which take over and use the resources of computer systems 

over a network without consent, and communicate those results to others who 

may control the Bots. 

The above concepts overlaps and they can obviously be combined. Antivirus 

programs and Internet security programs are useful in protecting a computer or 

programmable device / system from malware. Such programs are used to detect and 

usually eliminate viruses. Anti – virus software can be purchased or downloaded via the 

Internet. Care should be taken in selecting anti-virus software, as some program are not  

as effective as others in finding and eliminating viruses or malware. Also, when 

downloading anti-virus software from the Internet, one should be cautious as some 

websites say they are providing protection from viruses with their software, but are 

really trying to install malware on your computer by disguising it as something else.  

        In general, the information a network hosts and exchanges is said to be secure if 

neither of the following is lacking: 

 Information confidentiality,  

 Information integrity, and 

 Information availability. 
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Information confidentiality ensures that the information on a network should be 

accessed only by those who have the right to access it. Information integrity ensures 

that information on a network is modified or updated only by those with proper 

authorization to that effect. Information availability ensures that information on a 

network can be accessed at any time it is required. In view of these three attributes, we 

can define Internet security as a state of affairs in which the confidentiality, integrity 

and availability of information and resources on the Internet can always be guaranteed. 

Web – based application and services have changed the landscape of 

information delivery and exchange in today’s corporate, government, and educational 

areas. Ease of access, increased availability of information, and the richness of web 

services have universally increased productivity and operational efficiencies. These 

increases have led to heavier reliance on web–based services and greater integration of 

Internet information system and data repositories with web–facing applications. While 

motivations of attackers against  victims, corporate and organizational assets  remain 

the same ( financial, IP, identity theft, services disruption, or denial of service, for 

example), web application enable a whole new class of vulnerabilities and exploit 

techniques such as SQL injection, cross–site scripting (XSS), and cross–site request 

forgery, to name a few. When you hear talk about application security, there is a 

tendency to immediately think about attackers defacing web sites, stealing credit card 

numbers, and bombarding web sites with denial or service attacks. You might also 

think about viruses, Trojan horse, and worms. These are the types of problems that 

receive the most press because they represent some of the most significant threats faced 

by today’s web applications. It is necessary to note that these are only some of the 

problems and other significant problems are frequently overlooked. Internal threats 

posed by rogue administrators, disgruntled employees, and the casual user who 

mistakenly stumbles across sensitive data pose significant risk. The biggest problem of 

all may be ignorance. Ultimately, the solution to web application security is more than 

technology and it is an ongoing process involving people and practices. Although 

Firewalls are great at blocking ports, we also have to consider a scenario where a rogue 

administrator has direct access to your application. Firewalls are actually an integral 

part of your security, but they are not a complete solution by themselves.     

Also Secure Sockets Layer (SSL) is great at encrypting traffic over the network, 

but it does not validate your application’s input or protect you from a poorly configured 

server. Security is fundamentally about protecting assets and assets may be tangible 
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items, such as a web page or your customer database, or they may be less tangible. 

Security is a path and not a destination. As you analyze your infrastructure and 

applications, you identify potential threats understand that each threat presents a degree 

of risk. Security is about risk management and implementing effective 

countermeasures. In general, web security relies on the following elements: 

 Authentication: It is the process of uniquely identifying the clients of your 

applications and services. In security parlance, authenticated clients are referred 

to as “principals”. 

 Authorization: It is the process that governs the resources and operations that 

the authenticated client is permitted to access. Resources include files, 

databases, tables, rows, and so on, together with system–level resources such as 

registry keys and configuration data. Operations include performing transaction 

such as purchasing a product, transferring money from one account to another, 

or increasing a customer’s   credit rating. 

 Auditing: Effective auditing and logging is the key to non-repudiation. On the 

other hand, non-repudiation guarantees that a user cannot deny performing an 

operation or initiating a transaction. For example, in an e-commerce system, 

non-repudiation mechanisms are required to ensure that a consumer cannot deny 

ordering some copies of a particular book or article. 

 Confidentially: This is also referred to as privacy and it is the process of 

making sure that data remains private and confidential, and that it cannot be 

viewed by unauthorized users or eavesdroppers who monitor the flow of traffic 

across a network. Encryption is frequently used to enforce confidentiality. 

Access control list (ACLS) is another means of enforcing confidentiality. 

 Integrity: Integrity is the guarantee that data is protected from accidental or 

deliberate (malicious) modification. Like privacy, integrity is a key concern, 

particularly for data passed across networks. Integrity for data in transit is 

typically provided by using hacking techniques and message authentication 

codes. 

 Availability: From a security perspective, availability means that systems 

remain available for legitimate users. The goal for many attackers with denial of 

service attacks is to crash an application or to make sure that it is sufficiently 

overwhelmed so that other users cannot access the application. 
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Threats, Vulnerabilities and Attacks: 

            According to Meier et.al (2009), a threat is a potential occurrence, malicious or 

otherwise, that could harm an asset. In other words, a threat is any bad thing that can 

happen to your assets. To them also vulnerability is a weakness that makes a threat 

possible. This may be because of poor design, configuration mistakes, or inappropriate 

and insecure coding techniques. Weak input validation is an example of an application 

layer vulnerability, which can result in input attacks. Also according to Meier et.al 

(2009), an attack is an action that exploits vulnerability or enacts a threat. Examples of 

attacks include sending malicious input to an application or flooding a network in an 

attempt to deny service. In summary, a threat is a potential event that can adversely 

affect an asset, whereas a successful attack exploits vulnerabilities in your system. 

Building A Secure Web Application: It is not possible to design and build secure web 

applications until you know your threats. Hence, threat modelling is an increasingly 

important discipline and one that is recommended to form part of your application’s 

design phase. The purpose of threat modelling is to analyze your application’s 

architecture and design and identify potentially vulnerable areas that may allow a user, 

perhaps mistakenly, or an attacker with malicious intent, to compromise your system’s 

security. Having known your threats, design with security in mind by applying 

timeworn and proven security principles. As developers, we must follow secure coding 

techniques to develop secure, robust and hack-resilient solution. The design and 

development of application layer software must be supported by a secure network, host, 

and application configuration on the servers where the application software is to be 

deployed. 

In order to secure your Network, Host and Application, we note that: 

“vulnerability in a network will allow a malicious user to exploit a host or an 

application. A vulnerability in an application that will allow a malicious user to exploit 

a network or a host” (- Carlos Lyons, Corporate Security, Microsoft). To build secure 

Web applications, a holistic approach to application Security is required and security 

must be applied at all three layers a secure Web application relies upon a secure 

network infrastructure. The network infrastructure consists of routers, firewalls, and 

switches. The role of the secure network is not only to protect itself from TCP/IP based 

attacks, but also to implement countermeasures such as secure administrative interfaces 

and strong password. The secure network is also responsible for ensuring the integrity 

of the traffic that it is forwarding. If you know at the network layer about ports, 
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protocols, or communication that may be harmful, counter those potential threats at that 

layer. When you secure a host, whether it is your Web server, application server, or 

database server, this guide breaks down the various secure configurations setting into 

separate categories. With this approach, you can focus on a specific category and 

review security, or apply security setting that relate to that specific category. When you 

install new software on your server with this approach, you can evaluate the impact on 

your security settings. Recommendation on security is usually based on security 

principles that have proven themselves over time. Security, like many aspects of 

software engineering, lends itself to a principle–based approach, where core principles 

can be applied regardless of implementation technology or application scenario. The 

major security principles in use are: Compartmentalize; Use least privilege; Apply 

defence in depth; do not trust user input; check at the gate; fail securely; secure the 

weakest link; create secure defaults; and reduce your attack surface (Pressman, 2005). 

In summary, it is important to note that an ever–increasing number of attacks target 

your application. They pass straight through your environment’s front door using 

HTTP. The conventional fortress model and the reliance on firewall and host defences 

are not sufficient when used in isolation. Securing your application involves applying 

security at three layers: the network layer, host layer, and the application layer. A 

secure network and host platform infrastructure is a must. Additionally, your 

applications must be designed and built using secure design and development 

guidelines following timeworn security principles. 

 

2.9 Review of Related Work 

              The aim of this section is to discuss accredited knowledge established from 

literature based on the guiding concepts of this thesis. In a University environment, we 

need to know who the teachers are, what the courses are, who is teaching what, who 

our students are, and who the staff advisers are. We are communicating inter and intra 

departments, we are communicating via Internet. According to Oprean, Moisil and 

Candea (2001), in the absence of an organizational environment able to optimize 

communications, this tends to become chaotic as shown in figure 2.1. In order to solve 

this problem, they looked at the solutions adopted by business organizations and chose 

one of them to be the back bone of a new communication model (figure 2.12). 
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                            Figure 2.12: Communication model in e-UNIV. 

The main concept of eUNIV by Oprean et. al (2001), is the project. A project is 

defined as a set of activities and tasks oriented toward a goal. Resources are allocated to 

each project and some projects can share the same resources. The eUNIV model is 

client-server architecture, Lotus Notes Domino application (figure 2.13). While the 

Domino server is running under UNIX, the client platform is Windows 2000. A 

department of the University was used as a pilot site and the logical model is object 

oriented and project driven. 

 

 

 

 

 

 

 

 

 

 

 

                                           Figure 2.13: eUNIV architecture.  
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eUNIV is a software application for re-engineering an educational organization 

based on a business solution-eyeKNOW, which was developed for knowledge 

management in an enterprise. The functionality of eyeKNOW has been extended to fit 

the requirements of an academic environment.  

            Armenski and Gusev (2006), in their work titled “Towards Paperless Office”, 

noted that during everyday working activities workers retrieve information, act on it 

and archive it. In their view, this process, with manual searching, faxing, photocopying 

and hand distribution, is costly and time consuming. They noted that information 

technology could be used to re-engineer traditional processes in order to achieve cost 

saving, improve customer service, and bring about needed flexibility to all aspects of 

business operations in today’s highly competitive global market place. In their work, 

they introduced a new web based application designed to achieve maximum efficiency 

in management of company business processes. They combined information and 

communication capabilities of the Internet and local intranet to achieve better process 

automation and to improve the capabilities of the workflow. Their work was 

specifically developed for company business activities. According to Zhai (2008), there 

are some things money cannot buy: 

 Paper creates bottlenecks because a paper document can only be worked on by 

one person at a time, unless it is copied which can lead to versioning issues. 

 The time consuming process of locating and retrieving paper documents can 

delay the response to customer requirements and slow down decision making. 

 Productivity suffers when employees spend too much time searching for 

misfiled documents. 

 Lost documents heighten compliance and litigation risks and costs. 

 Disaster recovery is difficult, if not impossible, due to the potential absence of 

duplicates. 

Knowledge Lake is the market leader in document imaging and capture for Microsoft 

Share Point – Based Enterprise Content Management (ECM) solutions. It gives users 

the power to capture large quantities of mission–critical documents and transform them 

into easily consumable business information. 

          Future filing (www.futurefiling.com) (2009) is of the view that a paperless office 

has many advantages. Outside of the obvious one of freeing up critical office space, a 

paperless office has the unique advantage of providing a seamless ability to 
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communicate to your personnel computer regardless of the physical distance that may 

separate them. In addition, a strong paperless office system provides data security, data 

disaster recovery, automatic document indexing/batching and auditing tracking. 

Ultimately, future filing is a paperless document management system designed to 

increase business efficiency by: 

 Strengthening your organization of documentation, 

 Improving communications internally and externally, 

 Providing high security for your valuable data, 

 Giving you the option of accessing your data remotely. 

Generally, future filing transforms your operations into paperless office with the ability 

to increase your efficiency. 

Ibrahim and Jihad (2006) carried out a study aimed at providing a novel software 

tool that can be used for online examination and tutorial application of the syllabus of 

an economic course. Their software was structured from two major modules: the first 

one is an online website to review and make self-test from all the material of the course 

and the second part is an online examination using a large database bank of questions 

through which the level of students can be evaluated. The developed software offered 

the following features: 

 Instructors could add any further questions to the bank, 

 Maximize the size of the bank of questions, 

 Different examinations for each student with randomly selected questions from 

the bank, 

 Different reports for the instructors, students, classes, etc. can be obtained, 

 Several students can take their examinations simultaneously. 

The software was designed to work based on client/server architecture. 

Toyota Motor Corporation is one of the world’s largest auto markets. The quality 

and reliability of Toyota vehicles are the gold standard of the industry, even among its 

lower–priced models. Toyota motor Europe and other Toyota divisions around the 

world use information systems to support their business processes. It uses a vehicle 

order management system based on oracle e-business suit software to reduce the time it 

takes between placing a customer order and delivering the vehicle to the customer. The 

software integrates easily with the company’s existing system and also with those of 
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Toyota’s independent dealership and national marketing and sales companies, which 

run their own separate information systems based on a variety of technologies. 

As part of its ongoing effort to monitor quality, efficiency and costs, Toyota 

management saw there was an opportunity to use information system (e-business 

processes) to improve their business performance. It is necessary to note that 

technology alone would not have provided a solution. Toyota has to carefully revise its 

business processes to support a build-to-order production model that bases vehicle 

production on actual customer’s orders rather than “best guesses of customer demand”. 

Once that was accomplished, oracle e-business software was useful for coordinating the 

flow of information among disparate internal production, ordering, and invoicing 

systems within the company and with systems of retailers and suppliers. 

United Parcel Service (UPS) is the world’s largest air and ground package-

distribution Company. The firm has been able to maintain leadership in small package 

delivery service despite stiff competition from Fed Ex and Airborne Express by 

investing heavily in advanced information technology. Using a hand held computer 

called Delivery Information Acquisition Device (DIAD), a UPS driver can 

automatically capture customers’ signatures along with pickup, delivery, and time–card 

information. The driver then places the DIAD into the UPS truck’s vehicle adapter, an 

information-transmitting device that is connected to the cellular telephone network. 

Package tracking information is then transmitted to UPS’s computer network for 

storage and processing by UPS’s main computers in different city locations in USA. 

From there, the information can be accessed worldwide to provide proof of delivery to 

customers or to respond to customer queries. Through its automated package tracking 

system, UPS can monitor packages throughout the delivery process. At various points 

along the route from sender to receiver, bar code devices scan shipping information on 

the package label; the information is then fed into the central computer. Customer 

service representatives can check the status of any package from desktop computers 

linked to the central computers and are able to respond immediately to inquiry from 

customers. In fact UPS’s adoption of e–business in its activities has helped it reinvent 

itself and keep growing. UPS implemented a suite of custom-built software that uses 

operations research and mapping technology to optimize the way packages are loaded 

and delivered. UPS customers can also access information on their parcels from the 

company’s web site using their own computer or wireless devices, such as pagers and 

cell phones. 



75 
 

At the University of Nigeria, Nsukka (UNN), providing accommodation for 

students is one of the major functions of the student affairs unit. The university has 

recently adopted e-business in the payment for and allocation of accommodation to 

students. Students are now offered accommodation on the basis of first come first 

served through online. This adoption of e-business by the University has resulted to 

increased revenue, prompt hostel allocation immediately after payment and control of 

corruption. 

Winter (2000) in his work on the topic; Working for E-Business: The Business 

Engineering Approach noted that the transformation of traditional business models and 

business architecture to electronic business is imposing huge challenges particularly for 

large organizations like Universities. He was of the opinion that “Exploiting IT 

Innovations” means to create electronic exchanges that allows one to execute 

traditional transactions cheaper, faster, more transparent, and independent from certain 

domiciles. 

According to e-Business Guide (2001) (www.natwest.com/besinessedge), there 

is much confusion in the terminology about doing business electronically. ‘E-business’ 

rather than ‘e-Commerce’ is used in this report because it gives better sense that this is 

a ‘whole business’ issue. It is not just about marketing your business over the Internet 

or selling on the web; it is a fundamental shift in the way that business is done. 

Although there are many overlaps, there are three main areas where e-business is 

making a difference: 

 Business-to-Business (often termed B-2-B), buying from or supplying other 

businesses with services or products. 

 Business-to-Consumer (often termed B-2-C), consumers buying products or 

services direct from companies. 

 Internal systems – the way internal operations, communications and processes 

are carried out. 

E-Business Guide is of the view that each of these areas offers actual and potential 

benefits for firms or establishments. Hossein, et al (2008) in their research titled; E-

management: Barriers and Challenges in Iran, noted that e-business success will be 

much higher from those organizations that consume their time and resources to address 

the area of E-management. In their research they found out that among 25 factors, 

classified in 6 main factors: managerial, humanistic, cultural-social, organizational-
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structural, technical-technological and environmental factors, main factors that are 

preventing the implementation of e-management in Iran are cultural, environmental and 

organizational factors. They also found out that most corporations are embarking on e-

business initiatives to help them compete effectively in their existing or new market 

places. Many companies face extinction if they cannot transform themselves into an e-

business. 

Research about e-business and e-commerce in developing countries showed that 

lack of ICT knowledge and stills, financial costs, insufficient infrastructures and 

security are the main barriers for increased uptake of information technology and e-

commerce (Ruth and Andam, 2003). Turnbull and Gofers (2003) in their study titled; e-

Business and Education: An Evolutionary Journey noted that there are a number of 

factors driving the move to e-business in industry and educational institutions. The 

factors, according to them, include: 

 The level of access to and use of the Internet by organizations and individuals 

for an increasing number of activities. 

 The expectation of individuals of easy and quick access to information and 

services (example, course information and checking of results online). 

 The potential to expand markets. 

 The desire of government and businesses to provide enhanced services. 

 The need to remain competitive in an increasingly competitive environment 

made possible by Internet and www technologies. 

Mehta and Morgan (2002) in their study titled; A Proposed CIS Curriculum to 

Support Implementation Framework for e-Business Solutions, found out that 

implementing a successful e-business solution requires careful planning, both from 

strategies and technological perspectives. Their paper first discussed issues pertaining 

to the design and implementation of e-business solutions with the objective of 

suggesting a possible framework. They are of the opinion that for any establishment to 

migrate to e–Business it requires a clear vision of what needs to be done and equally 

clear picture of how to make that vision a reality. Opream, et al (2003) in their study 

presented the first version and early evaluation results of the first version and early 

evaluation results of eUNIV; a re-engineering project for education. They presented 

software application eUNIV for re-engineering an educational organization. eUNIV is a 

client-server architecture aimed at transferring e-business solution to the University 
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environment. In their study, eUniv was evaluated in a department of the faculty of 

engineering which acted as a pilot site. The eUNIV system enables not only a better 

management of all kinds of documents and projects, but an environment that allows 

educational staff to adapt to a new style of work; to share resources, projects, to 

cooperate without frontiers, in an organized and structured way. 

Zobakas, et. al (2006) in their study titled: The Reengineering of Computerized 

Activities into E-Business Activities, noted that the method of reengineering of the 

computerized activities is designed for transforming the computerized activities of the 

old IS which is usually treated as value chain into the activities of the e-business IS. 

According to the specification of the reengineering method, the typical e-business 

activity “E-order” can be used to speed up the development process of the e-business 

IS. 

      Lee, et. al (2003) in their study titled: Searching for Academic and Organizational 

Model of e-Universities, employed a comprehensive cross analysis of a diverse set of 

information including literature review, analysis of e-universities, survey of expert 

opinions, benchmark analysis of e-learning enterprises, and survey of e-universities. 

Eaton (2001) in his own study stated that digital distance universities (e-universities) 

face challenges in various aspects of academic administration and organization model 

compared to traditional offline universities. 
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CHAPTER THREE 

                                           MATERIALS AND METHOD  

 

3.1 Research Methodology 

While chapter two discussed and criticized accredited e-business knowledge 

established from literature, the present chapter presents detailed iterative processes 

involved in the development of an academic administrator e-business suite, starting 

from requirements definition through functional design, system design and program 

design to integration and testing of the software. Software development has its own life 

cycle (SDLC) that constrains the design effort by determining what methods can be 

used and how they can be used. This research adopted the Waterfall development 

model which involved a phased progression of activities, marked by feedback loops, 

leading to the release of the software product. Notwithstanding any disadvantages 

associated with the Waterfall model, the model was justified for use based on the 

following reasons: 

 It is the simplest software process model in terms of complexity and ease of 

implementation. 

 It is extremely easy to understand. 

 It employs a systematic, orthodox method of project development and delivery. 

 Although it tends to consume a lot more time compared to other software 

development models, Waterfall model is able to pinpoint definite starting and 

ending points for a given project. 

The inputs to the software design process are the software requirements which 

involved gathering information about what was needed and defining, in the clearest 

possible terms, the problem that the product is expected to solve. This first phase of the 

design process was accomplished through visits to some institutions of higher learning 

and interviews with stakeholders in academic institutions. Those interviewed included; 

directors of ICT centres and some of their staff, academic staff advisers, deans of 

Schools/Faculties, and students. The interview extracted information on the following: 

existence and work of ICT centres; use of e-Business software for academic 

administration; effort towards less paper office; method of Students’ registration; 

method of result collation and computation; and need for e-business administration. 
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The result is shown on table 3.1. Appendix F shows the list of Universities in Nigeria 

on which those visited are ticked.  

 The functional design phase converted the software requirements specification, 

which tells what the software must do, into a functional design specification, describing 

how to do it. The system design phase converted the user-oriented functional design 

into technical, computer-oriented, detailed system design specifications. Individual 

software modules, processes and data structures were defined in the functional design 

phase. The program design phase produced the actual working software modules 

specified in the system design phase. Program specifications from the system design 

phase were used to design and code the individual program modules. Effort was made 

to ensure that each module conformed to the design documents produced in the earlier 

phases and be thoroughly tested in readiness for integration and testing.  

 

3.2 Requirement Gathering and Analysis  

Developing an Internet related administrative/management plan or an e-business 

plan is most effectively and simply achieved when e-business aspects are integrated 

into your overall business plan. The waterfall model is probably the oldest and the most 

widely used paradigm for software engineering. Over the years, there are a number of 

other software process models which have been designed and implemented as listed 

earlier, but what is true is that a lot of them are based on the fundamental principle of 

the waterfall model. As stated earlier, the waterfall model shown in figure 3.1 was 

adopted in this thesis.  

 

 

 

 

 

 

 

 

 

 

 

 



81 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                              Fig. 3.1: Waterfall software development model. 

The requirement analysis was carried out by visiting some higher institutions. 

The results of the interviews and other investigations resulting from the visits are 

contained on Table 3.1. Institutions visited included seven Federal Universities (A, B, 

C, H, I, J, K), six state Universities (D, E, F, L, M, N), one Private University (O) and 

one Federal Polytechnic (G) as contained on Appendix F.  In the process of 

requirement gathering and analysis, the existing conditions were investigated using oral 

interview method, observation and evaluation of existing records obtained from the 

higher institutions visited. Appendix H shows some of the questions posed to the 

stakeholders during the visits to the institutions. After thorough investigation, data were 

gathered as presented on table 3.1, which justified the need for the development of an 

e-business system. 
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Table 3.1: Results of Interviews and Investigations.  

Institution Any ICT 
centre 

Any e-business 
software for 
academic 
administration  

Any effort 
towards 
paperless 
office 

Method of 
student 
registration 

Method of result 
computation 

Need for 
E-business 
solution 

Availability 
of ICT staff 

Web site use 

A Yes None None Online Excel template by 
some depts. and 
manual by others 

Yes Yes Information, 
registration & post 
UME 

B Yes None None Online Excel template by 
some depts. 

Yes Yes Information 
registration & post 
UME 

C Yes None None Online Excel template by most 
depts. 

Yes Yes Information, 
registration & post 
UME 

D Yes None None Online Manual  Yes Yes Information, 
registration & post 
UME 

E Yes None None Online Excel template by 
some depts. 

Yes Yes Information, 
registration & post 
UME 

F Yes None None Manual Excel template by 
some depts. 

Yes Yes Information & 
post UME 

G Yes None None Manual Excel template by 
some depts. 

Yes Yes Information & 
post JAMBPOLY 
exams. 

H Yes  None None Online Excel template by 
some depts. 

Yes Yes Information, 
registration & post 
UME 

I Yes None None Online Excel template by 
some depts. 

Yes Yes Information, 
registration & post 
UME 

J  Yes  None None Online Excel template by 
some depts. 

Yes Yes Information, 
registration & post 
UME 71 
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Table 3.1 Cont’d 

K Yes  None None Online Excel template by 
some depts. 

Yes Yes Information, 
registration & post 
UME 

L Yes None None Online Excel template by 
some depts. 

Yes Yes Information, 
registration & post 
UME 

M Yes  None None Online Excel template by 
some depts. 

Yes Yes Information, 
registration & post 
UME 

N Yes None None Online Excel template by 
some depts. 

Yes Yes Information, 
registration & post 
UME 

O Yes None None Online 
 

Excel template by 
some depts. 

Yes Yes Information, 
registration & post 
UME 
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 3.3 Analysis and Discussion 

Analysis involved a detailed study of the current system, which led to the fact that our 

academic offices still use paper-based and segregated management approach for most of their 

activities and there is need to improve the use and sharing of information through an 

electronic solution. Generated data are still being logged into files, folders, excel sheets and 

then printed, bound and saved into drawers which are rarely used again for other purposes. 

Apart from the primary sources of data mentioned earlier, secondary information were also 

obtained from magazines, journals, Internet and library sources as contained in the literature.  

Although most of the institutions claim online registration of students, analysis of the 

existing system showed that most student registration processes and result processing are 

manually carried out. This situation makes the present system tedious and time consuming 

because the students are compelled to visit many registration offices with one form or another 

to sign. In this manual system, the registration forms are documented in a file cabinet such 

that when any information is needed, a search operation is conducted on the file cabinets to 

locate a particular student’s registration form. Also, result computation and documentation 

are carried out manually and this situation sometimes leads to avoidable errors. The 

weaknesses of the existing paper-based and segregated management system are summarized 

as follows:  

 Delay in processing registrations.  

 Frequent absence of staff at their duty posts. 

 Loss of vital documents filed in cabinets.  

 Delay in processing examination results. 

 Illegal removal of documents by fraudulent staff (insecurity).  

 Delay in retrieving student’s particulars and results.  

 Corruption involving both staff and students.  

 Office environment crowded with papers, files and file cabinets. 

Based on the result of the requirements study and analysis thereof, an e-business 

solution aimed at computerizing the manual academic activities was proposed. The new 

system will maintain a database management information system for easy storage and 

retrieval of information. It will allow academic staff and staff advisers with appropriate 

password to add, delete, modify, save, and search for records in the database. The proposed 

user-friendly system will also be used for students’ registrations, payment of fees, course 

registrations, and processing of results via the Internet.  



85 
 

3.4 Design Process 

The software design phase generally falls between requirements definition and 

integration. The main inputs to the software design process were the software 

requirements as shown in figure 3.2. In this study, the design process involved an iterative 

series of progressively more detailed phases that eventually produced coded software 

modules ready for integration. The design process was broken into three activities or 

iterations consisting of functional design, system design and program design as indicated 

in figure 3.2. Functional design and system design are also called preliminary design and 

detailed design respectively.  

 

 

 

                       

                                        Fig. 3.2 Software design activities. 

 

3.4.1 Functional Design 

Based on the user requirements and the detailed analysis of a new system, the new 

system was designed. In the preliminary or functional design stage, the features of the 

new system were specified and the costs of implementing these features, as well as the 

benefits derivable were estimated. The functional design phase converted the software 

Requirements Specification, which stipulated all that the software must do, into a 

functional design specification that described how to do it. The focus in this phase was on 

the functional structure of the software which defined the following: Logical system flow; 

System Outputs and Inputs; Processing Rules; Data Organization and Operational 

characteristics. Ultimately, the following major activities were performed during 

functional design:  

 Define the software Structure  

 Design User Interface  

 Design System Interface  

 Define Content of System Inputs  

 Define Content of System Outputs  

 Define System Security Control 

 Build Data Model 
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3.4.2 System Design 

               System design or detailed design is the most crucial phase in software 

development. In this phase, the user-oriented functional design was converted into 

technical, computer-oriented, detailed system design specifications. Individual software 

modules, processes, and data structures were defined, while maintaining the interfaces 

defined in the functional design phase. In general, detailed design is a blue print of a 

computer system solution to a given problem having the same components and inter-

relationships among the same components as the original problem. Input, output and the 

programming language/platform in which the new system will operate were also decided. 

System design also helped in specifying hardware and system requirements and also 

defined the overall system architecture. The major activities of this phase included: 

Selection of system architecture, Developing program specifications, Design software 

module specifications, Develop system test plan, Define programming standards, Design 

physical model and Database structure. 

System Specification: 

Considering the problems associated with the existing paper-based academic 

office environment, the design of the new system was aimed at developing software that 

will enable a paperless office and solve most of the problems associated with the present 

system. To achieve this purpose, the new system was designed to achieve the following 

objectives: 

 Online fees payment and students’ registration. 

 Online course registration. 

 Online results processing and posting.  

 Online students’ information management.  

 Online course allocation system. 

 Online personnel information management system. 

 Online exams and records information retrieval system. 

 Online publication of school income report. 

 Online security checks on the database. 

 Restriction of unauthorized users from gaining access to restricted information. 

 Maintain a database for students’ fee payment. 

 Maintain a database for staff. 

 Ensure accuracy in the handling of data.  
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To achieve these objectives, the new e-business system has Login page, main 

menu, student portal, staff portal and administrator Login as indicated in figure (3.3a), 

while figure (3.3b) shows the general layout of the academic administration application. 

Appendix A shows the main menu of the e-business solution.  

 

 

 

 

 

 

 

 

 

 

                       

 

 

                      Fig.3.3a: The main modules of the e-business solution.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.3b: Academic Administrator Application. 
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Physical model of database structure specifications: 

SQL Database was used in the design of the new e-business system database. 

Appendices B1 to B10 represent the database structure and specifications. The Database 

connection component comprises of one module, the connection script. It connects to the 

Database and queries it for all relevant information on the current user. The script exports 

this data and places it in the session variable making it accessible to any page which starts 

a session.  

 

3.4.3 Program Design 

The function of the program design phase was to produce the actual working 

software modules specified in the system design phase. The program specifications from 

the system design phase were used to design and code the individual program modules. It 

was ensured that each module conformed to the design specifications produced in earlier 

phases and were tested in readiness for integration and testing. The program design phase 

generally comprised of the following activities: Write programs, Generate Operational 

Documents, Conduct Unit/Module Testing and Establish Programming Environment. 

Ultimately, some of the products of the program design phase included: Software 

units/modules, Final integration test plan, Installation procedure, and Final system test 

plan as shown in Appendix G. 

Programming Language:  

Many Programming Languages were considered in the course of designing the 

software and the following factors were taken into consideration: Online database access, 

data transmission via networks, database security, database retrieval online, multi user 

network access, online data capture, automated decision support information system, etc. 

The choice of Visual Basic with SQL Server 2005 Database was guided by the above 

factors. While Visual Studio.NET is also user friendly and enables the design of an 

interface that can be modified programmatically, the SQL database is a robust database 

that can guarantee database integrity, database protection and accommodation of large 

database. Appendix C shows the coding for some of the modules.  

Program modules specification: 

The program was designed based on Top-Down approach by using the 

fundamental program solving techniques. The software is structured in such a way that 

each subsystem is selected and executed independently. The tasks are divided into several 
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modules, which ultimately work together to provide the e-business solution to the 

problem. Generally, the tasks are explained as follows: 

      -    View Approved Courses Module: - This program allows the user to view 

approved courses for the respective departments. 

     -     Personal Data (Fresh Student) Module: - Subsequent to offer of admission, a 

student purchases a scratch card for fees payment. The pin code is then used to fill 

the students' personal data form on this module, which is then submitted to the 

database. Ultimately, details of student's personal data and fee payment are 

captured on this form for the first time of the student's entry into the institution. 

     -     Personal Data (Returning Student) Module: - After the first year in the institution, 

this module is then used for paying fees and updating student's data on the 

database. Again, the student purchases scratch card for fees payment and the pin 

code is used to fill the student's personal data on this module and subsequently 

submitted to the database. 

     -     Course Registration Module: - The program in this module helps the student to 

register their courses online. Students are expected to have paid their fees before 

they can have access to this module. 

      -     Result Processing Module: - This module is used by lecturers to post students’ 

results. The result processing module is protected by a secret code which limits 

the lecturer's access to only courses assigned to him/her. 

      -     Check Result Module: - The program in this module prints the results of students 

after calculating the student's grade point average (GPA). 

      -    View Course Allocation Module: - This module displays the course allocation 

table for lecturers. 

      - Staff Fill Module: - This module serves as database for staff records. When this 

menu is selected, it displays the staff records and these records can then be printed 

out for decision making.  

      - View Registrations Module: - The program in this module displays the list of 

registered students, fee reports and departmental list.  

      - Approved New Courses Module: - This module creates courses for various 

departments and stores same in the database.  

      - New Department Module: - This module is used for registering departments of the 

institution in the database.  
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      - Staff/Admin ID Module: - Access to the system is highly protected with 

password. This module is used to generate password for users and assign access 

limitations to them. Users can only gain access to those areas assigned to them. 

- Form/Fees Pin Scratch Card Module: - In this module, random pin codes are 

generated for the purpose of payments and scratch cards are also generated for 

form purchases and fee payments.  

- Course Allocation Module: - This module is used by admin to allocate courses to 

lecturers. 

Input/output Form Specification: 

The input forms were designed based on the necessary data that will be entered 

into the system before results could be computed or students' report printed. The output 

from the e-business solution is designed in such a way that it conveys meaningful 

information to management, staff and students for effective management decision 

making. It is aimed at providing the management with adequate, effective, well 

documented up-to-date and formatted output to help as a tool in planning and decision 

making. Generally, the new package generates reports in both hard and soft copies. 

 

3.5  Implementation: Software and Hardware Requirements 

Generally, a computer system is made up of units that are put together to work as 

a system Unit in order to achieve a common goal. For effective implementation of the 

new system, we require both software and hardware components. The following software 

has to be installed on the computer system before the implementation phase is 

accomplished: 

• Windows xp, Windows 2000 or Vista 

• Visual Studio.NET 

• Microsoft SQL Server 2005 

• Windows xp Service pack, 1, 2, 3 

• Microsoft.Net Frame Work 2.0 

• Microsoft.NET Compact Frame Work 2.0 

• Microsoft SQL Server 2005 Mobile Developer Tool 

• Microsoft SQL Server 2005 VSS Writer 

The hardware requirements for effective implementation include: 

• Pentium IV and Above 

• 256 MB Ram and Above 
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• 40GB HD 

• Printer 

Implementation and Unit Testing:  

After designing the new system, it was coded with Visual Basic based on the main 

flowchart and module flowcharts. The flowcharts describing the academic processes used 

for developing the codes are shown in figures 3.4 to 3.9 respectively.  Part of program 

code is in Appendix C. The programs were coded in the following modules: Log in Page, 

Staff Portal, Student Portal, Report Portal, Admin Portal, and Query Portal. Each unit was 

developed and tested for its functionality and this is referred to as unit testing. This part of 

the process ensures that bugs are recognized as early as possible. Unit testing mainly 

verifies if the modules/units meet their specifications. The modular format of the software 

also ensures fast development, easy maintenance and future changes as may be required.  

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.4: Flowchart of the academic administrator e-business software. 
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Fig 3.5: Staff Subsystem Flowchart. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.6: Admin Subsystem Flowchart. 
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                                       Fig. 3.7: Student’s Subsystem Flowchart.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                 Fig. 3.8: Query Subsystem Flowchart. 
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                                           Fig. 3.9: Report Flowchart. 

 

3.6   Integration and System Testing 

Testing comes after every stage of coding, and it involves running the program in 

a computer system to ascertain if there are errors. As mentioned earlier, the system was 

first divided into units/modules which were developed and tested for their functionalities. 

In the present phase, the units were integrated into a complete system and tested to check 

if all modules/units coordinate between each other, thereby ensuring that the system as a 

whole behaves as per the specification. During the analysis of the test results, errors 

identified with particular programs were fixed and the system was further tested for the 

expected output. After integration, the program was packaged and then tested, and offered 

to potential users for testing. The test script is shown on Appendix G. 

 

3.7 System Installation 

After successfully testing the software using both staff and students, it was put 

into use through installation. The packaged software was burnt into CDs and to install it 

in the computer system to run from the hard disk, the following procedure was adopted:  

   i.       Click start button on the desktop 

   ii.      Select program 
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   iii.     Click Windows explorer 

i. Click Drive D: 

ii. Select the folder "FUTO" 

iii. Click Edit 

iv. Click Copy 

v. Select drive C: 

vi. Click paste to Copy the Folder "FUTO" from drive D: to Drive C: 

vii. The folder contains the entire sub program that makes up the software developed 

viii. Click Start button on the desktop  

ix. Select program  

x. Select Visual Studio 2005  

xi. Select Visual Web Developer  

xii. Double Click the folder "FUTO"  

xiii. Click Run to Run the program 

Steps for Running the Application:  

In order to run the application, the following steps should be followed: 

a. Click the Start menu and then point to programs 

b. Select and Click Visual Studio 2005 

c. Select Visual Web Developer 

d. Double Click the folder "FUTO" 

e. Click Run to Run the program 

f. The Password window appears. Enter your password and press Enter key or click 

the OK button. If a valid password is entered, the main Program 

Interface appears. 

To quit the software and return to other windows program environment, exit must be 

made to the main form (Start-up form). A final exit may be made from the start-up form 

in any of these two ways: 

a) Clicking of the Quit button from the main interface. 

b) Clicking of the form's close button(x) in the main interface. 
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CHAPTER FOUR 

 

                                                  RESULTS AND DISCUSSION 

4.1 E-Academin Homepage 

          The screen shots of the web application, e-Academin are given in this chapter. 

Before running  the project, one first runs the Visual Studio IDE. This process is achieved 

by using the following steps: click the Window’s start button and locate Visual Studio 

2005, in submenu that pops up , select Microsoft Visual Studio 2005, Visual Studio (VS) 

will start and display the e-Academin file on the start-up page. To use the e-business 

solution, one clicks on the file, e-Academin on the start-up page to open the homepage 

shown on figure 4.1. Now, press the Start, also called the Run button, which has a blue 

arrowhead on it, and a new homepage which is exactly the same as figure 4.1 opens. If 

one clicks at the students’ portal on the homepage, the students’ login page opens as 

shown on figure 4.2. 

 

 

Fig 4.1 Homepage of e- Business to academic Administration 
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Fig. 4.2: Student Log in Form. 

 

4.2 Student Report Forms  

          The following student reports are generated from this module of the e-business 

solution: approved courses for the department, personal data for both fresh and returning 

students, result checks and course registration. To sign in, one needs to enter the students’ 

registration number and fee pin code before clicking the sign in button. A click on the 

sign in button activates the following report items: list of approved courses, approved 

results, personal data for fresh and returning students and course registration list as shown 

on figure 4.3. These reports are shown on figures 4.3; 4.4; 4.5; 4.6; 4.7; 4.8; and 4.9 

respectively.      
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Fig 4.3 Reports on students login form 

 

                                        Fig. 4.4: Approved Courses. 
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                               Fig. 4.5: Course Registration Form. 

 

                                              Fig. 4.6: Results Form. 
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                              Fig. 4.7: Fresh Student Registration Form. 

 

                              Fig. 4.8: Returning Student Data Editing Form. 
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                                     Fig. 4.9: Course Registration Form. 

 

4.3 Staff Report Forms  

       When one clicks at the staff portal which is on the homepage, the staff login page 

opens as shown on figure 4.10. To sign in, a staff needs to enter his/her user ID and the 

correct password before double clicking on the validate button. A click on the validate 

button on figure 4.10 activates the sign in button on that page. Click the sign in button to 

open figure 4.11 as a new page through which the staff can process results, view results 

and view course allocations respectively. 

 

 



102 
 

 

                                         Fig. 4.10: Staff Login Form. 

 

Fig 4.11: Staff access Form for various activities.  
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4.4 Administrator’s Portal 

Click the DBMS button on the homepage to open the DBMS Login Form for the 

administrator as shown in figure 4.12. To sign in, the administrator enters his/her user 

ID and password and then double click validate button to activate the sign in button 

for the administrator. Click the sign in button to open the academic administration 

page shown on figure 4.13. Click on activate button to activate all the functions of the 

academic administrator, which includes: view registered students, fees report, view 

results, course allocation, new course, generate staff ID, generate password, and 

course allocation, new course, generate staff ID, generate password, and so on. Some 

of the forms that will open on clicking these buttons include figures 4.14, 4.15, 4.16, 

4.17, 4.18, 4.19, 4.20, 4.21, 4.22 and 4.23. 

 

 

Fig 4 .12 Administrator Login Form 

 



104 
 

 

Fig 4,13: Academic Administration Form 

 

                              Fig. 4.14: Administrator Password Setup Form. 
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                                         Fig. 4.15: Fees Scratch Card Form. 

 

                                    Fig. 4.16: Staff Password Setup Form. 
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                                        Fig. 4.17: New Department Form. 

 

                                         Fig. 4.18: New Courses Entry Form. 
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                                      Fig. 4.19: Course Allocation Form. 

 

 

                                                Fig. 4.20: Students Register. 
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                                              Fig. 4.21: Fees Report. 

 

 

                              Fig. 4.22: Semester Result Summary. 
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                              Fig. 4.23: Degree Result Summary. 

4.5 Discussion  

The e-Academin software developed in this research is confirmed by those 

involved in the tests to effectively carry out the following functions: online fees 

payment and student registration, online course registration, online results processing 

and posting, online students’ information management, online course allocation, 

online personnel information management, online exams and records information 

retrieval, online publication of income report, online security checks on the database, 

restriction of unauthorized users, maintenance of a database for students’ fee payment 

and maintenance of a database for staff.  

Comparative study showed that the time of about two hours spent in manual 

computation of ten students’ results was reduced to less than half by using the e-

Academin software. Also, approved results and other records are made available just 

by the click of a button, thereby avoiding the loss of time associated with manual 

searching of records. The readily availability of records in electronic files has also 

reduced the time spent in preparing students transcripts. Series of errors such as 

omission of results and wrong entry of courses and grades associated with manual 

computation of results are prevented by using e-Academin software, thereby avoiding 

loss of time on result correction.  
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The new e-Academin software has resulted to a clean desk office environment or 

less paper office. This less paper office situation has in turn resulted to reduction in 

money spent on paper. Appendix I shows a one year cost estimate of the e-Academin 

software.  

4.6 Backup and Deserter Recovery  

           Appendix J shows lists of possible data risks and the various methods used in 

backing up data in a hard disk. For the e-Academin software, the backup method adopted 

was file archiving. This involved simply making backup copies of the files. Avira 

Antivirus Personal was adopted as the Anti Virus software for the project.
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                                                    CHAPTER FIVE 

                     5.0 CONCLUSIONS AND RECOMMENDATIONS  

5.1 Overview  

          A major goal of information technology is the effective support of an 

organization’s business processes. Information and Communication Technology (ICT) 

can be used to re-engineer traditional processes, and achieve cost savings, improved 

customer service, and bring needed flexibility to all aspects of business operations. 

Notwithstanding the enormous benefits derivable from adoption of e-business processes 

in many establishments all over the world, including the banking industry in Nigeria, the 

University system in many developing countries has not fully embraced this technology. 

Our present offices in the universities still use paper-based and segregated management 

approach for most of their activities and there is room to improve the use and sharing of 

information through an e-business solution. Data and information generated through 

office management, recording and communication are still being logged into files, folders 

and excel sheets which are printed, bound and saved into file cabinets. Result 

computation, production of transcripts/reference letters and exchange of information 

among staff are still done manually. Problems associated with the paper-based/manual 

approach include: result omission and mistakes, too much time spent on course 

registration and computation/reworking of results, corruption and insecurity of records 

among others.  

         In this study we have developed e-Academin, a software application for re-

engineering an academic office environment. The department of Electrical and 

Electronics engineering of the School of Engineering and Engineering Technology, 

Federal University of Technology, Owerri, Nigeria was used as a case study. This 

research started with an in-depth review of world-wide application of e-business 

processes in transforming paper-based offices with their attendant problems to more 

effective, efficient and paperless offices. The review of literature was followed by series 

of visits to some Universities in Nigeria to determine the extent to which ICTs are used in 

academic administration and management processes. During the visits, questions and 

interviews were used in order to study and adjust factors obtained through research 

literature. E-business software, e-Academin for academic administration was then 

developed using Visual Studio.NET and other relevant e-business tools. Before designing 

the solution we had to decide on whether to use a web based solution, or implement 
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desktop based solution. Analysing both concepts, we concluded that web based solutions 

have advantages over desktop based solutions, especially in application for workflow 

management. The main advantage is installation on only one computer in the university 

network, which saves time, but at the same time, makes the application easy for 

upgrading and maintenance. Based on the concepts of web based applications, in order to 

get access to the resources the application offers, a web browser should be installed on the 

client side. In response to overall objective of the research, the e-business software was 

developed to meet the following attributes: 

 A simple, straightforward and more practical than elegant software which is 

tailored for internal use.  

 A modular format implemented solution with focus on the most pressing issues 

such as; Students’ registration, Course registration, Course allocation, Online 

posting and computation of examination results among others and additional 

modules will be added as the need arises. 

 A password protected solution that is based on Internet of the offices, accessible 

both within the university (during normal working hours) and outside (while staff 

are outside the university/office). 

 A solution tailored firstly for records and administrative needs of the department 

of EEE, FUTO. Its usability or applicability within other departments or 

elsewhere is something to be considered in the future, but not its first priority.  

 

5.2 Contributions of the Present Research 

      At present, the processing of student results, transcripts and other academic 

administration chores have been very problematic. The content of this thesis highlights 

the following contributions to knowledge:  

 Useful contribution has been made towards introducing e-business processes in 

Nigerian Universities.  

 Development of a web based application, e-Academin, designed to achieve 

maximum efficiency in academic administrative processes. 

 The e-Academin solution will enhance process improvement in both record 

keeping and administration in an academic environment.  
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 The new e-solution, if adopted will re-engineer the traditional paper-based and 

segregated management office environment; introduce greater transparency, 

accountability and productivity in the system.  

 

5.3 Conclusions 

          This century is witnessing a transformation in the way in which higher education is 

delivered and supported and the driver of this transformation is the need for universities 

to administer and deliver higher education in a more effective manner while transacting 

its processes even more economically. Electronic business (e-business) is the main 

enabler of this transformation. Academic administrators could not, nor should they 

continue to ignore the demand from their customers, comprising of students and the 

people from both private and public sector that employ them upon graduation. The main 

conclusions from this research, arising from the data presented in this thesis are 

summarized as follows: 

 Academic administration is undertaken by all members of staff at all levels across 

the institution in support of teaching, learning and research activities in our 

universities. A web based software application, e-Academin for re-engineering the 

present paper-based academic office to a less paper or paperless office 

environment is developed.  

 Recognizing the advantages of e-business, institutions of higher learning in 

Nigeria are encouraged to aggressively embrace the present e-solution software. 

Both the input and output results can be produced in soft and hard copies 

respectively.  

 

5.4 Recommendation for further Work 

         This work has provided important information that enhances the understanding of e-

business processes and the state-of-art of software development. The eAcademin solution 

will  enable not only a better management of academic records and documents, but also 

an environment that allows academic and other educational staff to adapt to a new style of 

working that involves sharing of resources, projects/records and cooperation without 

frontiers, in an organized and structured way. Further work is recommended as follows:   

 Standardization of the e-business software suite to achieve international 

acceptance. 
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 Extension of the eAcademin solution to other departments outside the case study 

department by expanding the data base to include information from such 

departments. 

 An additional module, e-Notice board for the university can be added so that all 

relevant university news and notices can be published daily.
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APPENDIX A 
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          Appendices B1 to B11: Database Structure and Specifications.  

B1: Lecturers.SQL Database Structure  

Field Name Data Type Size 

Lecturer nchar 50 

Password nchar 20 

Access int 2 

Name nchar 50 

Dept nchar 70 

Phone nchar 30 

Email nchar 40 

 

B2: Adminlog.SQL Database Structure 

Field Name Data Type Size 

Admin User Nchar 50 

password Nchar 20 

access Nchar 13 

name Nchar 50 

dept Nchar 70 

phone Nchar 30 

email Nchar 40 

 

 

B3: Course Allocation.SQL Database Structure 

Field Name Data Type Size 

Course Code nchar 20 

Title nchar 70 

Semester nchar 10 

Level nchar 10 

Dept. nchar 70 

Session nchar 10 



126 
 

Lecturer nchar 50 

 

 

B4: Courses.SQL Database Structure 

Field Name Data Type Size 

Course Code nchar 20 

Title nchar 70 

Credit Load Int 2 

Dept. nchar 70 

Semester nchar 10 

Level nchar 10 

Lecturer nchar 50 

 

 

B5: Dept.SQL Database Structure 

Field Name Data Type Size 

Code nchar 

 

10 

Dept. nchar 70 

School nchar 70 

 

B6: Fee pin.SQL Database Structure 

Field Name Data Type Size 

Pin nchar 20 

Pin User nchar 50 

Reg. No. nchar 30 

Status nchar 10 

Pin Value float 8 

Prefix nchar 10 

Suffix nchar 10 

Session nchar 20 

Duration nchar 20 
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B7: Fees.SQL Database Structure 

Field Name Data Type Size 

Date Datetime  

Description nchar 70 

Fee float 8 

PinCode nchar 30 

Paid by nchar 50 

Dept. nchar 70 

Reg.No\Form No. nchar 30 

Session nchar 10 

 

B8: Result.SQL Database Structure 

Field Name Data Type Size 

Reg.No. nchar 30 

Name nchar 50 

Dept. nchar 70 

Course of Study nchar 70 

Level nchar 10 

Semester nchar 10 

Lecturer nchar 50 

Session nchar 10 

Course Code nchar 20 

Title nchar 70 

Credit Load int 2 

Assessment float 8 

Exam float 8 

Total float 8 

Grade nchar 10 

Grade Point float 8 

Points float 8 

GPA float 8 

CGPA float 8 

Posted nchar 10 
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Date Registered datetime 8 

Date Posted datetime 8 

B9: Student Register.SQL Database Structure 

Field Name Data Type Size 

Form No. nchar 20 

Pin nchar 20 

Reg.No. nchar 30 

Year of Admission nchar 20 

Name nchar 50 

Sex nchar 10 

State of Origin nchar 50 

Age int 2 

LGA nchar 50 

School nchar 70 

Dept. nchar 70 

Course of Study nchar 70 

Campus Address nchar 100 

Home Address nchar 100 

Previously enrolled nchar 10 

PRegNo. nchar 30 

Why leave nchar 100 

Changed Course nchar 10 

FRegNo. nchar 30 

Sponsor Name nchar 50 

Sponsor AddressP nchar 70 

Sponsor AddressH nchar 70 

Name of Parent nchar 50 

Contact Name nchar 50 

Caddress nchar 70 

Relationship nchar 20 

Examl nchar 50 

Exam No.l nchar 30 
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Yearl nchar 20 

Exam 2 nchar 50 

B9: Contd. 

Exam No. 2 nchar 30 

Year2 nchar 20 

Exam3 nchar 50 

Exam No.3 nchar 30 

Year3 nchar 20 

Date Registered Datetime 8 

Level nchar 10 

 

B 10: UserLog.SQL Database Structure. 

Field Name Data Type Size 

User Nchar 50 

Name Nchar 50 

Level Nchar 15 
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APPENDIX C 

Representative VB Code for the Software.  

<%@ Page Language="VB" %> 
 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
 
<script runat="server"> 
 
</script> 
 
<html xmlns="http://www.w3.org/1999/xhtml" > 
<head id="Head1" runat="server"> 
    <title>E-Business</title> 
</head> 
<body> 
    <form id="form1" runat="server"> 
    <div> 
        <div style="z-index: 101; left: 27px; width: 745px; position: 
absolute; top: 18px; 
            height: 37px"> 
            <table> 
                <tr> 
                    <td style="width: 100px; height: 98px"> 
                        <asp:Image ID="Image1" runat="server" 
ImageUrl="~/Images/logo.png" /></td> 
                    <td style="font-size: 18pt; width: 517px; color: 
blue; height: 98px; text-align: center;" valign="top"> 
                        <br /> 
                        <strong><span style="font-size: 16pt">Federal 
University of Technology Owerri</span></strong></td> 
                </tr> 
            </table> 
            &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; &nbsp; 
            RMV SO 
            &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp;<asp:LinkButton ID="LinkButton1" 
                runat="server" 
PostBackUrl="~/index.aspx">Home</asp:LinkButton></div> 
        <br /> 
       
        <br /> 
        <div style="font-size: 18pt; z-index: 103; left: 149px; width: 
438px; color: maroon; 
            position: absolute; top: 170px; height: 31px; text-
decoration: underline; text-align: center;"> 
            Student Academic Performance 
        </div> 
        <br /> 
        &nbsp; 
     
    </div> 
        &nbsp; 
        <br /> 
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        <div style="z-index: 104; left: 22px; width: 182px; position: 
absolute; top: 248px; 
            height: 31px"> 
            </div> 
        <div style="z-index: 109; left: 635px; width: 100px; position: 
absolute; top: 24px; 
            height: 100px"> 
            <asp:Image ID="Image3" runat="server" 
ImageUrl="~/Images/uniform.jpg" /></div> 
        <br /> 
        <div style="font-size: 12pt; z-index: 106; left: 11px; width: 
166px; color: yellow; 
            position: absolute; top: 182px; height: 23px; background-
color: green; text-align: center"> 
            Exams and Records</div> 
        <div style="z-index: 107; left: 14px; width: 222px; position: 
absolute; top: 214px; 
            height: 235px"> 
            <asp:LinkButton ID="LinkButton6" runat="server" 
PostBackUrl="~/resultposting.aspx">Result Processing</asp:LinkButton><br 
/> 
            <br /> 
            <asp:LinkButton ID="LinkButton7" runat="server" 
PostBackUrl="~/courseresult.aspx">View Result</asp:LinkButton><br /> 
            <br /> 
            <asp:LinkButton ID="LinkButton8" runat="server" 
PostBackUrl="~/viewcourseallocations.aspx">View Course 
Allocations</asp:LinkButton><br /> 
            <br /> 
           ……….  
            <br /> 
            </div> 
        <br /> 
        <br /> 
        <div style="z-index: 108; left: 257px; width: 196px; position: 
absolute; top: 225px; 
            height: 133px"> 
            <asp:Image ID="Image2" runat="server" 
ImageUrl="~/Images/img1[1].gif" /></div> 
        <br /> 
        ……………….. 
        <br /> 
        <div style="z-index: 105; left: 22px; width: 205px; position: 
absolute; top: 334px; 
            height: 73px"> 
            <br /> 
            <br /> 
            </div> 
        <br /> 
         
        ……….. 
        <br /> 
    </form> 
</body> 
</html> 
 

2.ADMINID ASPX 

<%@ Page Language="VB" %> 
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<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
 
<script runat="server"> 
    AA 
     
    Private Sub Insertstaff(ByVal Source As Object, ByVal e As 
EventArgs) 
        If Me.txtaccess.Text = "" Then GoTo 40 
        If Me.txtuser.Text = "" Then GoTo 10 
        If Me.txtpin.Text = "" Then GoTo 10 
        If Me.txtstaff.Text = "" Then GoTo 10 
        If Me.txtphone.Text = "" Then GoTo 10 
        If Me.txtemail.Text = "" Then GoTo 10 
        If Me.listdept.Text = "" Then GoTo 10 
        Me.SqlDataSource1.Insert() 
        Me.GridView1.DataBind() 
 
        Me.txtpin.Text = "" 
        Me.txtuser.Text = "" 
        Me.txtemail.Text = "" 
        Me.txtstaff.Text = "" 
        Me.txtphone.Text = "" 
        Me.txtaccess.Text = "" 
        GoTo 20 
40:     MsgBox("Please view the Access Code.", MsgBoxStyle.Information, 
"Access Code Error") 
        GoTo 20 
10:     MsgBox("Invalid Data Entry", MsgBoxStyle.OkOnly, "Error") 
20: 
    End Sub ' I 
    Protected Sub Button1_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        
    End Sub 
 
    Protected Sub Button2_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        Me.GridView1.Visible = True 
        Me.GridView1.DataBind() 
         
    End Sub 
 
    Protected Sub Button3_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        Me.SqlDataSourceusers.Delete() 
        Me.GridView1.DataBind() 
         
    End Sub 
 
    Protected Sub Button4_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        If Me.txtaccess.Text = "" Then GoTo 401 
        If Me.txtuser.Text = "" Then GoTo 101 
        If Me.txtpin.Text = "" Then GoTo 101 
        If Me.txtstaff.Text = "" Then GoTo 101 
        If Me.txtphone.Text = "" Then GoTo 101 
        If Me.txtemail.Text = "" Then GoTo 101 
        If Me.listdept.Text = "" Then GoTo 101 
        Me.SqlDataSource1.Update() 
        Me.GridView1.DataBind() 
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        Me.txtpin.Text = "" 
        Me.txtuser.Text = "" 
        Me.txtemail.Text = "" 
        Me.txtstaff.Text = "" 
        Me.txtphone.Text = "" 
        Me.txtaccess.Text = "" 
 
        GoTo 201 
401:    MsgBox("Please view the Access Code.", MsgBoxStyle.Information, 
"Access Code Error") 
        GoTo 201 
101:    MsgBox("Invalid Data Entry", MsgBoxStyle.OkOnly, "Error") 
201: 
         
         
    End Sub 
 
    Protected Sub Button5_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        Dim ta As String 
        ta = "" 
        If Me.CheckBoxapplications.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
 
        If Me.CheckBoxprocess.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
         
        If Me.CheckBoxadmission.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
         
        If Me.CheckBoxstudents.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
         
        If Me.CheckBoxdept.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
         
        If Me.CheckBoxfees.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
         
        If Me.CheckBoxcourses.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
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        End If 
         
        If Me.CheckBoxallocation.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
         
        If Me.CheckBoxnewdept.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
         
        If Me.CheckBoxid.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
         
        If Me.CheckBoxpin.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
         
        If Me.CheckBoxrepost.Checked = True Then 
            ta = ta + "1" 
        Else 
            ta = ta + "0" 
        End If 
         
        txtaccess.Text = ta 
    End Sub 
</script> 
 
<html xmlns="http://www.w3.org/1999/xhtml" > 
<head id="Head1" runat="server"> 
    <title>E-Business</title> 
<script language="javascript" type="text/javascript"> 
<!-- 
 
function DIV1_onclick() { 
 
} 
 
function DIV2_onclick() { 
 
} 
 
// --> 
</script> 
</head> 
<body scroll="yes"> 
    <form id="form1" runat="server"> 
    <div> 
        <div style="z-index: 101; left: 10px; width: 97px; position: 
absolute; top: 44px; 
            height: 86px"> 
            <asp:Image ID="Image1" runat="server" 
ImageUrl="~/Images/logo.png" /></div> 
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        &nbsp; 
        <div style="z-index: 104; left: 497px; width: 357px; position: 
absolute; top: 5px; 
            height: 26px"> 
            <asp:LinkButton ID="LinkButton1" runat="server" 
PostBackUrl="~/index.aspx">Home</asp:LinkButton>&nbsp; 
            <asp:LinkButton ID="LinkButton2" runat="server" 
PostBackUrl="~/administrativetools.aspx">Admin</asp:LinkButton>&nbsp; 
            <asp:LinkButton ID="LinkButton3" runat="server" 
PostBackUrl="~/formpin.aspx">Pin Codes</asp:LinkButton>&nbsp; 
            <asp:LinkButton ID="LinkButton4" runat="server" 
PostBackUrl="~/repostresultpermit.aspx">Repost Result</asp:LinkButton> 
            &nbsp; 
            <asp:LinkButton ID="LinkButton5" runat="server" 
PostBackUrl="~/newdept.aspx">New Dept</asp:LinkButton></div> 
        &nbsp;&nbsp;<br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
 
………..        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; &nbsp; 
        &nbsp;&nbsp; 
        <div style="font-size: 11pt; z-index: 102; left: 40px; width: 
319px; color: blue; 
            font-style: italic; position: absolute; top: 213px; height: 
41px"> 
            User ID &nbsp;&nbsp;&nbsp; &nbsp; &nbsp; &nbsp;&nbsp; &nbsp; 
            <asp:TextBox ID="txtuser" runat="server"></asp:TextBox><br 
/> 
            <br /> 
            Password &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
            <asp:TextBox ID="txtpin" runat="server" ForeColor="Black" 
TextMode="Password"></asp:TextBox><br /> 
            <br /> 
            Staff Name &nbsp; &nbsp; &nbsp;&nbsp; &nbsp;<asp:TextBox 
ID="txtstaff" runat="server"></asp:TextBox><br /> 
            <br /> 
            Department &nbsp; &nbsp; &nbsp; &nbsp;<asp:DropDownList 
ID="listdept" runat="server" 
                DataSourceID="SqlDataSourcedept" DataTextField="Dept" 
DataValueField="Dept"> 
            </asp:DropDownList> 
            <br /> 
            <br /> 
            Phone Number &nbsp; 
            <asp:TextBox ID="txtphone" runat="server"></asp:TextBox><br 
/> 
            <br /> 
            E-mail &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp;<asp:TextBox ID="txtemail" 
                runat="server"></asp:TextBox><br /> 
            <br /> 
            &nbsp;&nbsp; <asp:Button ID="Button1" 
                runat="server" OnClick="Insertstaff" Text="Sign Up" /> 
            &nbsp; &nbsp;<asp:Button ID="Button2" runat="server" 
OnClick="Button2_Click" Text="Users" /> 
            &nbsp;<asp:Button ID="Button3" runat="server" Text="Delete" 
OnClick="Button3_Click" /> 
            &nbsp; &nbsp; 
            <asp:Button ID="Button4" runat="server" Text="Update" 
OnClick="Button4_Click" /> 
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            &nbsp; &nbsp; &nbsp;&nbsp;<br /> 
            &nbsp; &nbsp; &nbsp; &nbsp;&nbsp; &nbsp;&nbsp;<br /> 
            <br /> 
                        <br /> 
            <div style="z-index: 101; left: 332px; width: 411px; 
position: absolute; top: 212px; 
                height: 100px"> 
                <asp:GridView ID="GridView1" runat="server" 
AllowSorting="True" AutoGenerateColumns="False" 
                    CellPadding="4" DataSourceID="SqlDataSourceusers" 
ForeColor="#333333" GridLines="None" 
                    Width="458px" Visible="False"> 
                    <FooterStyle BackColor="#1C5E55" Font-Bold="True" 
ForeColor="White" /> 
                    <Columns> 
                        <asp:BoundField DataField="Admin_User" 
HeaderText="User ID" SortExpression="Admin_User" /> 
                        <asp:BoundField DataField="Name" 
HeaderText="Name" SortExpression="Name" /> 
                        <asp:BoundField DataField="dept" 
HeaderText="dept" SortExpression="dept" /> 
                        <asp:BoundField DataField="phone" 
HeaderText="phone" SortExpression="phone" /> 
                        <asp:BoundField DataField="email" 
HeaderText="email" SortExpression="email" /> 
                    </Columns> 
                    <RowStyle BackColor="#E3EAEB" /> 
                    <EditRowStyle BackColor="#7C6F57" /> 
                    <SelectedRowStyle BackColor="#C5BBAF" Font-
Bold="True" ForeColor="#333333" /> 
                    <PagerStyle BackColor="#666666" ForeColor="White" 
HorizontalAlign="Center" /> 
                    <HeaderStyle BackColor="#1C5E55" Font-Bold="True" 
ForeColor="White" /> 
                    <AlternatingRowStyle BackColor="White" /> 
                </asp:GridView> 
                <asp:SqlDataSource ID="SqlDataSourceusers" 
runat="server" ConnectionString="<%$ 
ConnectionStrings:DatabaseConnectionStringschool %>" 
                    SelectCommand="SELECT [Admin User] AS Admin_User, 
[Name], [dept], [phone], [email] FROM [Adminlog]" 
                    DeleteCommand="DELETE [Adminlog] WHERE [Admin 
User]=@vuser"> 
            <DeleteParameters> 
     <asp:formparameter name="vuser" formfield="txtuser" /> 
           </DeleteParameters> 
 
                </asp:SqlDataSource> 
            </div> 
            <br /> 
            …………. 
            <br /> 
            <asp:SqlDataSource ID="SqlDataSourcedept" runat="server" 
ConnectionString="<%$ ConnectionStrings:DatabaseConnectionStringschool 
%>" 
                SelectCommand="SELECT [Dept] FROM 
[Dept]"></asp:SqlDataSource> 
            <br /> 
            …………. 
            <br /> 
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            &nbsp;<asp:DropDownList ID="DropDownList1" runat="server" 
AutoPostBack="True" DataSourceID="SqlDataSource1" 
                DataTextField="Admin_User" DataValueField="Admin_User"> 
            </asp:DropDownList><asp:SqlDataSource ID="SqlDataSource1" 
runat="server" ConnectionString="<%$ 
ConnectionStrings:DatabaseConnectionStringschool %>" 
                SelectCommand="SELECT [Admin User] AS Admin_User, 
[password] FROM [adminlog] WHERE ([Admin User] = @Admin_User)" 
                insertcommand="INSERT INTO [Adminlog] ([Admin User], 
[Password],[access],[name], [dept], [phone], [email]) VALUES (@vuser, 
@vpin, @vacode, @vname, @vdept, @vphone, @vemail)" 
                 UpdateCommand="UPDATE [Adminlog] SET [Admin 
User]=@vuser, [Password]=@vpin,[access]=@vacode,[name]=@vname, 
[dept]=@vdept, [phone]=@vphone, [email]=@vemail WHERE ([Admin 
User]=@vuser) OR (name=@vname)"> 
 
     <UpdateParameters> 
      <asp:formparameter name="vuser" formfield="txtuser" /> 
     <asp:formparameter name="vpin"  formfield="txtpin" /> 
     <asp:formparameter name="vacode"  formfield="txtaccess" /> 
     <asp:formparameter name="vname" formfield="txtstaff" /> 
     <asp:formparameter name="vdept"  formfield="listdept" /> 
     <asp:formparameter name="vphone" formfield="txtphone" /> 
     <asp:formparameter name="vemail"  formfield="txtemail" /> 
      
    </UpdateParameters> 
         
     <insertparameters> 
     <asp:formparameter name="vuser" formfield="txtuser" /> 
     <asp:formparameter name="vpin"  formfield="txtpin" /> 
     <asp:formparameter name="vacode"  formfield="txtaccess" /> 
     <asp:formparameter name="vname" formfield="txtstaff" /> 
     <asp:formparameter name="vdept"  formfield="listdept" /> 
     <asp:formparameter name="vphone" formfield="txtphone" /> 
     <asp:formparameter name="vemail"  formfield="txtemail" /> 
      
    </insertparameters> 
                <SelectParameters> 
                    <asp:ControlParameter ControlID="txtuser" 
Name="Admin_User" PropertyName="Text" Type="String" /> 
                </SelectParameters> 
            </asp:SqlDataSource> 
            <br /> 
            <br /> 
        </div> 
        <div align="center" style="font-size: 14pt; z-index: 103; left: 
36px; width: 287px; 
            color: red; position: absolute; top: 182px; height: 26px; 
background-color: green;"> 
            Create Admin Password</div> 
        <div style="font-size: 18pt; z-index: 105; left: 132px; width: 
704px; color: white; 
            position: absolute; top: 79px; height: 37px; background-
color: green; text-align: center;"> 
            <strong><span style="font-size: 16pt">Federal University of 
Technology Owerri</span></strong></div> 
        <div style="font-size: 12pt; z-index: 106; left: 367px; width: 
455px; color: white; 
            position: absolute; top: 187px; height: 21px; background-
color: green; text-align: center" id="DIV2" language="javascript" 
onclick="return DIV2_onclick()"> 
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            Access Permission</div> 
        <div id="DIV1" style="z-index: 107; left: 367px; width: 454px; 
position: absolute; 
            top: 221px; height: 190px; font-size: 8pt;" 
language="javascript" onclick="return DIV1_onclick()"> 
            <asp:CheckBox ID="CheckBoxapplications" runat="server" 
Text="View Result" /> 
            &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;&nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; &nbsp; 
            <asp:CheckBox ID="CheckBoxprocess" runat="server" 
Text="Process Result" /> 
            &nbsp; &nbsp; 
            <asp:CheckBox ID="CheckBoxadmission" runat="server" 
Text="Admission List" /><br /> 
            <br /> 
            <asp:CheckBox ID="CheckBoxstudents" runat="server" 
Text="View Registered Students" /> 
            &nbsp; 
            <asp:CheckBox ID="CheckBoxdept" runat="server" Text="Dept 
Register" /> 
            &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;&nbsp; 
&nbsp;<asp:CheckBox ID="CheckBoxfees" 
                runat="server" Text="Fees Report" /><br /> 
            <br /> 
            <asp:CheckBox ID="CheckBoxcourses" runat="server" Text="New 
Courses" /> 
            &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; 
            <asp:CheckBox ID="CheckBoxallocation" runat="server" 
Text="Course Allocation" /> 
            &nbsp; &nbsp; &nbsp; &nbsp;&nbsp; 
            <asp:CheckBox ID="CheckBoxnewdept" runat="server" Text="New 
Department" /><br /> 
            <br /> 
            <asp:CheckBox ID="CheckBoxid" runat="server" Text="Staff / 
Admin ID" /> 
            &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
            <asp:CheckBox ID="CheckBoxpin" runat="server" Text="Pin 
Codes" /> 
            &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
            <asp:CheckBox ID="CheckBoxrepost" runat="server" 
Text="Repost Result Access" /><br /> 
            <br /> 
            &nbsp; 
            <asp:Button ID="Button5" runat="server" 
OnClick="Button5_Click" Text="View Access Code" /> 
            &nbsp;&nbsp; 
            <asp:TextBox ID="txtaccess" 
runat="server"></asp:TextBox></div> 
     
    </div> 
    </form> 
</body> 
</html> 
 

3 ADMINIISTRATIVETOOLS 

<%@ Page Language="VB" %> 
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<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
 
<script runat="server"> 
 
    Protected Sub Page_Load(ByVal sender As Object, ByVal e As 
System.EventArgs) 
      
         
    End Sub 
 
    Protected Sub Page_Init(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        
    End Sub 
 
    Protected Sub Button1_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        Dim ta As String 
         
        If Me.DropDownList2.Text <> "" Then 
            ' ta = Mid(DropDownList2.Text, 1, 1) 
                   
            'ta = Mid(DropDownList2.Text, 2, 1) 
             
            ' ta = Mid(DropDownList2.Text, 3, 1) 
             
                     
            ta = Mid(DropDownList2.Text, 4, 1) 
            If ta = "1" Then 
                Me.LinkButton2.Enabled = True 
            End If 
             
            ta = Mid(DropDownList2.Text, 5, 1) 
            If ta = "1" Then 
                Me.LinkButton3.Enabled = True 
            End If 
             
            ta = Mid(DropDownList2.Text, 6, 1) 
            If ta = "1" Then 
                Me.LinkButton7.Enabled = True 
            End If 
             
            ta = Mid(DropDownList2.Text, 7, 1) 
            If ta = "1" Then 
                Me.LinkButton4.Enabled = True 
            End If 
             
            ta = Mid(DropDownList2.Text, 8, 1) 
            If ta = "1" Then 
                Me.LinkButton5.Enabled = True 
            End If 
             
            ta = Mid(DropDownList2.Text, 9, 1) 
            If ta = "1" Then 
                Me.LinkButton10.Enabled = True 
            End If 
             
            ta = Mid(DropDownList2.Text, 10, 1) 
            If ta = "1" Then 
                Me.LinkButton8.Enabled = True 
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                Me.LinkButton9.Enabled = True 
            End If 
             
            ta = Mid(DropDownList2.Text, 11, 1) 
            If ta = "1" Then 
                Me.LinkButton6.Enabled = True 
            End If 
             
            ta = Mid(DropDownList2.Text, 12, 1) 
            If ta = "1" Then 
                Me.LinkButton11.Enabled = True 
            End If 
            Me.DropDownList2.Visible = False 
        End If 
    End Sub 
</script> 
 
<html xmlns="http://www.w3.org/1999/xhtml" > 
<head id="Head1" runat="server"> 
    <title>E-Business</title> 
<script language="javascript" type="text/javascript"> 
<!-- 
 
function document_onmousemove() { 
  
} 
// --> 
</script> 
<script language="javascript" type="text/javascript" for="document" 
event="onmousemove"> 
<!-- 
return document_onmousemove() 
// --> 
</script> 
</head> 
<body> 
    <form id="form1" runat="server"> 
    <div> 
        <div style="z-index: 101; left: 27px; width: 745px; position: 
absolute; top: 18px; 
            height: 37px"> 
            <table> 
                <tr> 
                    <td style="width: 100px; height: 98px"> 
                        <asp:Image ID="Image1" runat="server" 
ImageUrl="~/Images/logo.png" /></td> 
                    <td style="font-size: 18pt; width: 517px; color: 
blue; height: 98px; text-align: center;" valign="top"> 
                        <br /> 
                        <strong><span style="font-size: 16pt">Federal 
University of Technology Owerri</span></strong></td> 
                </tr> 
            </table> 
            &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; &nbsp; 
            …………………. 
            &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp;<asp:LinkButton ID="LinkButton1" 
                runat="server" 
PostBackUrl="~/index.aspx">Home</asp:LinkButton></div> 
        <br /> 
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…………..        <br /> 
        <div style="font-size: 18pt; z-index: 103; left: 149px; width: 
438px; color: maroon; 
            position: absolute; top: 170px; height: 31px; text-
decoration: underline" align="center"> 
            School Administration&nbsp; 
        </div> 
        <br /> 
        &nbsp; 
     
    </div> 
        &nbsp; 
        <br /> 
        <br /> 
        <br /> 
        <div style="font-size: 12pt; z-index: 108; left: 22px; width: 
175px; color: yellow; 
            position: absolute; top: 332px; height: 23px; background-
color: green; text-align: center"> 
            Maintenance</div> 
        <div style="z-index: 109; left: 21px; width: 222px; position: 
absolute; top: 360px; 
            height: 235px"> 
            <asp:LinkButton ID="LinkButton4" runat="server" 
PostBackUrl="~/coursesform.aspx" Enabled="False">New 
Courses</asp:LinkButton><br /> 
            <br /> 
            <asp:LinkButton ID="LinkButton5" runat="server" 
PostBackUrl="~/Courseallocation.aspx" Enabled="False">Course 
Allocation</asp:LinkButton><br /> 
            <br /> 
            <asp:LinkButton ID="LinkButton10" runat="server" 
PostBackUrl="~/newdept.aspx" Enabled="False">New 
Department</asp:LinkButton><br /> 
            <br /> 
            <asp:LinkButton ID="LinkButton8" runat="server" 
PostBackUrl="~/staffaccount.aspx" Enabled="False">Staff 
ID</asp:LinkButton><br /> 
            <br /> 
            <asp:LinkButton ID="LinkButton9" runat="server" 
PostBackUrl="~/adminid.aspx" Enabled="False">Admin 
ID</asp:LinkButton><br /> 
            <br /> 
            <asp:LinkButton ID="LinkButton6" runat="server" 
PostBackUrl="~/formpin.aspx" Enabled="False"> Fee Pin 
Codes</asp:LinkButton><br /> 
            <br /> 
            <asp:LinkButton ID="LinkButton11" runat="server" 
PostBackUrl="~/repostresultpermit.aspx" Enabled="False">Permission To 
Repost Result</asp:LinkButton><br /> 
            <br /> 
            <br /> 
            <br /> 
            </div> 
        <br /> 
        <br /> 
        <div style="z-index: 110; left: 257px; width: 196px; position: 
absolute; top: 225px; 
            height: 133px"> 
            <asp:Image ID="Image2" runat="server" 
ImageUrl="~/Images/img2[1].gif" /></div> 
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        <br /> 
        <br /> 
        <br /> 
        <br /> 
        <div align="center" style="font-size: 12pt; z-index: 106; left: 
22px; width: 168px; 
            color: yellow; position: absolute; top: 223px; height: 24px; 
background-color: green"> 
            Registration</div> 
        <br /> 
        <div style="z-index: 107; left: 20px; width: 205px; position: 
absolute; top: 252px; 
            height: 70px"> 
            <asp:LinkButton ID="LinkButton2" runat="server" 
PostBackUrl="~/viewregister.aspx" Enabled="False">View Registered 
Students</asp:LinkButton><br /> 
            <asp:LinkButton ID="LinkButton3" runat="server" 
PostBackUrl="~/Deptlist.aspx" Enabled="False">Departmental 
Register</asp:LinkButton><br /> 
            <asp:LinkButton ID="LinkButton7" runat="server" 
PostBackUrl="~/FEES.aspx" Enabled="False">Fees 
Report</asp:LinkButton><br /> 
            <asp:LinkButton ID="LinkButton12" runat="server" 
PostBackUrl="~/semesterresult.aspx">Results</asp:LinkButton></div> 
        <br /> 
        <br /> 
        …………….. 
        <br /> 
        <asp:SqlDataSource ID="SqlDataSource1" runat="server" 
ConnectionString="<%$ ConnectionStrings:DatabaseConnectionStringschool 
%>" 
            SelectCommand="SELECT [User], [Name], [Level] FROM 
[Userlog]"></asp:SqlDataSource> 
        <br /> 
        ……………. 
        <br /> 
            <asp:DropDownList ID="DropDownList2" runat="server" 
DataSourceID="SqlDataSource1" 
                DataTextField="Level" DataValueField="Level"> 
            </asp:DropDownList><br /> 
        <br /> 
        <br /> 
        <div style="z-index: 111; left: 632px; width: 296px; position: 
absolute; top: 232px; 
            height: 54px; color: white; background-color: gray;"> 
            <br /> 
            &nbsp; 
            User 
            <asp:DropDownList ID="DropDownList1" runat="server" 
DataSourceID="SqlDataSource1" 
                DataTextField="Name" DataValueField="Name"> 
            </asp:DropDownList><asp:Button ID="Button1" runat="server" 
OnClick="Button1_Click" Text="Activate" /> 
            <div style="z-index: 101; left: 0px; width: 295px; color: 
yellow; position: absolute; 
                top: -46px; height: 46px; background-color: green"> 
                Welcome to Admin Section. Click Activate button to 
start</div> 
        </div> 
        <div style="z-index: 112; left: 761px; width: 100px; position: 
absolute; top: 26px; 
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            height: 100px"> 
            <asp:Image ID="Image3" runat="server" 
ImageUrl="~/Images/uniform.jpg" /></div> 
    </form> 
</body> 
</html> 
 

4 ADMINING 

<%@ Page Language="VB" %> 
 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
 
<script runat="server"> 
     
     
 
    Protected Sub Button1_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        On Error GoTo 45 
        'Dim t As String 
        Me.txtpin.AutoPostBack = True 
        Me.txtuser.AutoPostBack = True 
        Me.txtname.AutoPostBack = True 
        Me.txtcode.AutoPostBack = True 
        Me.DropDownList1.DataBind() 
        Me.DropDownList1.AutoPostBack = True 
        Me.txtname.DataBind() 
        Me.txtcode.DataBind() 
        Me.Validate() 
        If Me.DropDownList1.Text <> "" Then 
            Me.SqlDataSourceusers.Update() 
   
            LinkButton2.Enabled = True 
        Else 
            LinkButton2.Enabled = False 
        End If 
45: 
         
    End Sub 
 
    Protected Sub LinkButton2_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
 
    End Sub 
 
    Protected Sub txtcode_TextChanged(ByVal sender As Object, ByVal e As 
System.EventArgs) 
             
    End Sub 
 
    Protected Sub SqlDataSourceusers_Selected(ByVal sender As Object, 
ByVal e As System.Web.UI.WebControls.SqlDataSourceStatusEventArgs) 
 
    End Sub 
</script> 
 
<html xmlns="http://www.w3.org/1999/xhtml" > 
<head id="Head1" runat="server"> 
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    <title>E-Business</title> 
<script language="javascript" type="text/javascript"> 
<!-- 
 
function Password1_onclick() { 
 
} 
 
function Password1_onkeypress() { 
 
} 
 
// --> 
</script> 
</head> 
<body scroll="yes"> 
    <form id="form1" runat="server"> 
    <div> 
        <div style="z-index: 101; left: 319px; width: 262px; position: 
absolute; top: 14px; 
            height: 270px"> 
            <asp:Image ID="Image1" runat="server" 
ImageUrl="~/Images/img3[1].gif" /></div> 
        &nbsp;<asp:LinkButton ID="LinkButton1" runat="server" 
PostBackUrl="~/index.aspx">Home</asp:LinkButton><br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
……………….        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;&nbsp; 
        <div style="font-size: 11pt; z-index: 102; left: 362px; width: 
290px; color: blue; 
            font-style: italic; position: absolute; top: 338px; height: 
41px"> 
            User ID &nbsp;&nbsp;&nbsp; 
            <asp:TextBox ID="txtuser" runat="server" 
CausesValidation="True"></asp:TextBox><br /> 
            <br /> 
            Password&nbsp;&nbsp;<asp:TextBox ID="txtpin" runat="server" 
ForeColor="Black" CausesValidation="True" style="font-family: Arial" 
TextMode="Password" AutoPostBack="True"></asp:TextBox><br /> 
            <br /> 
            <br /> 
            &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;&nbsp;&nbsp; 
&nbsp;&nbsp;<asp:Button ID="Button1" 
                runat="server" OnClick="Button1_Click" Text="Validate" 
/> 
            &nbsp; &nbsp; &nbsp;<asp:LinkButton ID="LinkButton2" 
runat="server" Enabled="False" PostBackUrl="~/administrativetools.aspx" 
OnClick="LinkButton2_Click">Sign In</asp:LinkButton><br /> 
            <br /> 
             
            ………… 
            <br /> 
            &nbsp;<asp:DropDownList ID="DropDownList1" runat="server" 
AutoPostBack="True" DataSourceID="SqlDataSource1" 
                DataTextField="Admin_User" DataValueField="Admin_User" 
CausesValidation="True"> 
            </asp:DropDownList><asp:SqlDataSource ID="SqlDataSource1" 
runat="server" ConnectionString="<%$ 
ConnectionStrings:DatabaseConnectionStringschool %>" 
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                SelectCommand="SELECT [Admin User] AS Admin_User, 
[password], [Access],[Name] FROM [adminlog] WHERE (([Admin User] = 
@Admin_User) AND ([password] = @password))"> 
                <SelectParameters> 
                    <asp:ControlParameter ControlID="txtuser" 
Name="Admin_User" PropertyName="Text" Type="String" /> 
                    <asp:ControlParameter ControlID="txtpin" 
Name="password" PropertyName="Text" Type="String" /> 
                </SelectParameters> 
            </asp:SqlDataSource> 
            <br /> 
            <br /> 
        </div> 
        <div align="center" style="font-size: 14pt; z-index: 103; left: 
359px; width: 287px; 
            color: red; position: absolute; top: 278px; height: 45px"> 
            DBMS Login Form</div> 
        <div style="z-index: 104; left: 25px; width: 450px; position: 
absolute; top: 1095px; 
            height: 31px"> 
            <asp:Label ID="Label1" runat="server" Text="User 
Name"></asp:Label>&nbsp; 
            <asp:DropDownList ID="txtname" runat="server" 
DataSourceID="SqlDataSource1" DataTextField="Name" DataValueField="Name" 
AutoPostBack="True" CausesValidation="True"> 
            </asp:DropDownList> 
            &nbsp; &nbsp; &nbsp; &nbsp;<asp:Label ID="Label2" 
runat="server" Text="Access Code"></asp:Label> 
            <asp:DropDownList ID="txtcode" runat="server" 
DataSourceID="SqlDataSource1" DataTextField="Access" 
DataValueField="Access" OnTextChanged="txtcode_TextChanged" 
AutoPostBack="True" CausesValidation="True"> 
            </asp:DropDownList><br /> 
            <asp:SqlDataSource ID="SqlDataSourceusers" runat="server" 
ConnectionString="<%$ ConnectionStrings:DatabaseConnectionStringschool 
%>" 
                SelectCommand="SELECT [User], [Name], [Level] FROM 
[Userlog]" 
                  UpdateCommand="UPDATE [Userlog] SET [User]=@vuser, 
[Name]=@vuname,[Level]=@vcode WHERE ([User]<> '-') " 
OnSelected="SqlDataSourceusers_Selected"> 
 
     <UpdateParameters> 
      <asp:formparameter name="vuser" formfield="DropDownList1" /> 
      <asp:formparameter name="vuname" formfield="txtname" /> 
     <asp:formparameter name="vcode"  formfield="txtcode" /> 
     </UpdateParameters> 
         
                </asp:SqlDataSource> 
        </div> 
            </div> 
    </form> 
</body> 
</html> 
 

5 COURSEALLOCATION 

<%@ Page Language="VB" %> 
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<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
 
<script runat="server"> 
 
    Private Sub Insertallocation(ByVal Source As Object, ByVal e As 
EventArgs) 
        If Me.txtsession.Text = "" Then GoTo 10 
        SqlDataSource3.Insert() 
        Me.SqlDataSourcecoursedetails.Update() 
         
        Me.txtsession.Text = "" 
         
        GoTo 20 
         
10:     MsgBox("Invalid Data Entry", MsgBoxStyle.OkOnly, "Error") 
20:     MsgBox("Successful", MsgBoxStyle.Information, "Course 
Allocation") 
    End Sub ' I 
     
     
    Protected Sub Buttonsubmit_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
 
    End Sub 
</script> 
 
<html xmlns="http://www.w3.org/1999/xhtml" > 
<head runat="server"> 
    <title>E-Business</title> 
</head> 
<body scroll="yes"> 
    <form id="form1" runat="server"> 
    <div> 
        &nbsp; &nbsp;<br /> 
        <br /> 
        <br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        ……….. 
        &nbsp; &nbsp;&nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp;&nbsp; 
        <div style="z-index: 102; left: 181px; width: 392px; position: 
absolute; top: 4px; 
            height: 31px"> 
            <table> 
                <tr> 
                    <td align="center" style="font-size: 15pt; width: 
330px; color: purple; font-family: 'Monotype Corsiva'; 
                        text-decoration: underline"> 
                        Course Allocation Form</td> 
                </tr> 
            </table> 
        </div> 
        &nbsp;&nbsp;<br /> 
        <br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
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        &nbsp; &nbsp;&nbsp; Course Code &nbsp; &nbsp;&nbsp; 
        <asp:DropDownList ID="listcode" runat="server" 
DataSourceID="SqlDataSource1" 
            DataTextField="Course Code" DataValueField="Course Code" 
AutoPostBack="True"> 
        </asp:DropDownList>&nbsp;<br /> 
        <br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp;&nbsp; Course Title &nbsp; &nbsp; &nbsp;&nbsp; 
        <asp:DropDownList ID="listtitle" runat="server" 
DataSourceID="SqlDataSourcecoursedetails" 
            DataTextField="Title" DataValueField="Title"> 
        </asp:DropDownList>&nbsp;<br /> 
        <div style="z-index: 103; left: 219px; width: 188px; position: 
absolute; top: 407px; 
            height: 40px"> 
            <asp:Button ID="Buttonsubmit" runat="server" 
OnClick="Insertallocation" Text="Submit" /> 
        &nbsp; &nbsp; <asp:LinkButton ID="LinkButton1" runat="server" 
PostBackUrl="~/index.aspx">Home</asp:LinkButton>&nbsp;&nbsp; 
            &nbsp;<asp:LinkButton ID="LinkButton2" runat="server" 
PostBackUrl="~/administrativetools.aspx">Admin</asp:LinkButton></div> 
        <br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp;&nbsp; Semester &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp;&nbsp; 
        <asp:DropDownList ID="listsemester" runat="server" 
DataSourceID="SqlDataSourcecoursedetails" DataTextField="Semester" 
DataValueField="Semester"> 
        </asp:DropDownList>&nbsp;<br /> 
        &nbsp;<br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp;&nbsp; Level &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        <asp:DropDownList ID="listlevel" runat="server" 
DataSourceID="SqlDataSourcecoursedetails" DataTextField="Level" 
DataValueField="Level"> 
        </asp:DropDownList><br /> 
        <br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; Session &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp;&nbsp;&nbsp; &nbsp; 
        &nbsp; &nbsp;<asp:DropDownList ID="txtsession" runat="server" 
AutoPostBack="True"> 
            <asp:ListItem>2005/2006</asp:ListItem> 
            <asp:ListItem>2006/2007</asp:ListItem> 
            <asp:ListItem>2007/2008</asp:ListItem> 
            <asp:ListItem>2008/2009</asp:ListItem> 
        </asp:DropDownList><br /> 
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        <br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; Lecturer &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;&nbsp; 
        <asp:DropDownList ID="listlecturer" runat="server" 
DataSourceID="SqlDataSource2" 
            DataTextField="Lecturer" DataValueField="Lecturer"> 
        </asp:DropDownList><br /> 
        <br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; Department &nbsp; &nbsp; 
&nbsp;&nbsp;<asp:DropDownList ID="listdept" 
            runat="server" DataSourceID="SqlDataSourcedept" 
DataTextField="Dept" DataValueField="Dept"> 
        </asp:DropDownList> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp;&nbsp; &nbsp;&nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;&nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; 
        <br /> 
        <br /> 
        <br /> 
        <asp:SqlDataSource ID="SqlDataSourcedept" runat="server" 
ConnectionString="<%$ ConnectionStrings:DatabaseConnectionStringschool 
%>" 
            SelectCommand="SELECT [Dept] FROM 
[Dept]"></asp:SqlDataSource> 
        <br /> 
        <br /> 
        <asp:SqlDataSource ID="SqlDataSource2" runat="server" 
ConnectionString="<%$ ConnectionStrings:DatabaseConnectionStringschool 
%>" 
            SelectCommand="SELECT * FROM [Access 
Lecturers]"></asp:SqlDataSource> 
        <br /> 
        <br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp;<br /> 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
&nbsp; &nbsp; &nbsp; 
        &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; &nbsp; 
        <br /> 
        <br /> 
        <asp:SqlDataSource ID="SqlDataSource1" runat="server" 
ConnectionString="<%$ ConnectionStrings:DatabaseConnectionStringschool 
%>" 
            SelectCommand="SELECT * FROM [Courses]"></asp:SqlDataSource> 
        <br /> 
        <br /> 
        <asp:SqlDataSource ID="SqlDataSource3" runat="server" 
ConnectionString="<%$ ConnectionStrings:DatabaseConnectionStringschool 
%>" 
            SelectCommand="SELECT [Course Code] AS Course_Code, [Title], 
[Semester], [Level], [Session], [Lecturer] FROM [Course Allocation]" 
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          insertcommand="INSERT INTO [Course Allocation] ([Course Code], 
Title, Semester, Level, Dept, session, lecturer) VALUES (@vcode, 
@vtitle, @vsemester, @vlevel, @vdept, @vsession, @vlecturer)"> 
     <insertparameters> 
     <asp:formparameter name="vcode" formfield="listcode" /> 
     <asp:formparameter name="vtitle"  formfield="listtitle" /> 
     <asp:formparameter name="vsession"  formfield="txtsession" /> 
        <asp:formparameter name="vsemester" formfield="listsemester" /> 
     <asp:formparameter name="vlevel"  formfield="listlevel" /> 
   <asp:formparameter name="vlecturer" formfield="listlecturer" /> 
   <asp:formparameter name="vdept" formfield="listdept" /> 
    </insertparameters> 
         
 
        </asp:SqlDataSource> 
        <br /> 
        <asp:SqlDataSource ID="SqlDataSourcecoursedetails" 
runat="server" ConnectionString="<%$ 
ConnectionStrings:DatabaseConnectionStringschool %>" 
            SelectCommand="SELECT [Course Code] AS Course_Code, [Title], 
[Credit Load] AS Credit_Load, [Dept], [Semester], [Level], [Lecturer] 
FROM [Courses] WHERE ([Course Code] = @Course_Code)" 
              UpdateCommand="UPDATE [Courses] SET Lecturer =@vlect  
WHERE ([Course Code] = @vCode) AND ([Dept] = @vdept)"> 
 
     <UpdateParameters> 
     <asp:formparameter name="vlect" formfield="listlecturer" /> 
     <asp:formparameter name="vdept" formfield="listdept" /> 
     <asp:formparameter name="vcode" formfield="listcode" /> 
     </UpdateParameters> 
             
            <SelectParameters> 
                <asp:ControlParameter ControlID="listcode" 
Name="Course_Code" PropertyName="SelectedValue" 
                    Type="String" /> 
            </SelectParameters> 
        </asp:SqlDataSource> 
        <br /> 
         
        …………. 
        <br /> 
     
    </div> 
    </form> 
</body> 
</html> 
 

6 Courseregistration 

<%@ Page Language="VB" %> 
 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 
"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
 
<script runat="server"> 
 
    Protected Sub Page_Load(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        Dim reg As String = CType(Session.Item("reg"), String) 
        Dim pin2 As String = CType(Session.Item("pin2"), String) 
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        txtpin.Text = pin2 
        txtno.Text = reg 
        
         
    End Sub 
    
     
    Protected Sub Buttonregister_Click(ByVal sender As Object, ByVal e 
As System.EventArgs) 
        
    End Sub 
 
    Protected Sub Buttonvalidate_Click(ByVal sender As Object, ByVal e 
As System.EventArgs) 
        '      If DropDownList7.Text <> "" Then 
        'Me.Buttonregister.Enabled = True 
        'Me.txtformno.Enabled = False 
        '    Me.txtregno.Enabled = False 
        'End If 
         
        'If DropDownList8.Text <> "" Then 
        'MsgBox("The course has been registered", 
MsgBoxStyle.Information, "Error") 
        'Me.Buttonregister.Enabled = False 
        'End If 
    End Sub 
     
    Private Sub Insertcourse(ByVal Source As Object, ByVal e As 
EventArgs) 
        textbox1.text = val(textbox1.text) + val(Me.DropDownList2.text) 
         
         
        Me.DropDownList6.DataBind() 
        Me.DropDownList6.DataBind() 
        If Me.DropDownList6.Text <> "" Then 
            MsgBox("Course already registered", MsgBoxStyle.Information, 
"Error") 
            GoTo 210 
        End If 
        SqlDataSource1.Insert() 
               
        MsgBox("Registered", MsgBoxStyle.OkOnly, "Course") 
        Me.GridView2.DataBind() 
210: 
    End Sub ' I 
     
     
    Protected Sub DropDownList2_SelectedIndexChanged(ByVal sender As 
Object, ByVal e As System.EventArgs) 
 
    End Sub 
 
      
    Protected Sub Button5_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        textbox1.text = val(textbox1.text) + val(Me.DropDownList9.text) 
        If val(textbox1.text) > 46 Then 
            MsgBox("You have exceeded the maximum credit load. Action 
Canceled", MsgBoxStyle.OkOnly, "Course") 
        Else 
            SqlDataSource2.Insert() 
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            MsgBox("Registered", MsgBoxStyle.OkOnly, "Course") 
            Me.GridView2.DataBind() 
        End If 
    End Sub 
     
    Protected Sub SqlDataSourceresult_Selecting(ByVal sender As Object, 
ByVal e As System.Web.UI.WebControls.SqlDataSourceSelectingEventArgs) 
 
    End Sub 
 
    Protected Sub Button1_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        Me.txtno.AutoPostBack = True 
        Me.txtpin.AutoPostBack = True 
        Me.listdept.AutoPostBack = True 
        Me.listlevel.AutoPostBack = True 
        Me.listname.AutoPostBack = True 
        ' Me.GridView1.DataBind() 
        ' Me.GridView1.DataBind() 
        Me.listcode.DataBind() 
        Me.listcode.DataBind() 
        Me.listname.DataBind() 
         
        If Me.listname.Text <> "" Then 
            Me.listdept.Visible = True 
            Me.listlevel.Visible = True 
            Me.listname.Visible = True 
             
             
        End If 
    End Sub 
 
    Protected Sub Button2_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
 
    End Sub 
 
    Protected Sub Button3_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        Me.Label1.Visible = True 
        ' Me.DropDownList6.Visible = True 
        Me.GridView2.Visible = True 
        Me.GridView2.DataBind() 
         
    End Sub 
 
    Protected Sub Button4_Click(ByVal sender As Object, ByVal e As 
System.EventArgs) 
        If Me.listname.Text <> "" Then 
            Me.DropDownList2.Visible = True 
            Me.DropDownList3.Visible = True 
            Me.DropDownList4.Visible = True 
            Me.DropDownList5.Visible = True 
            Me.listcode.Visible = True 
            Me.listcode.DataBind() 
            Me.listcode.DataBind() 
            Me.Button2.Enabled = True 
        Else 
            MsgBox("Invalid Entry", MsgBoxStyle.Information, "Error") 
        End If 
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    End Sub 
 
    Protected Sub txtno_TextChanged(ByVal sender As Object, ByVal e As 
System.EventArgs) 
 
    End Sub 
</script> 
 
<html xmlns="http://www.w3.org/1999/xhtml" > 
<head id="Head1" runat="server"> 
    <title>E-Business</title> 
<script language="javascript" type="text/javascript"> 
<!-- 
 
function DIV1_onclick() { 
 
} 
  
// --> 
</script> 
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Appendix D: E-Business Terminology.  

        In the e-business evolution, several terms have been developed to describe the 

innovation that has been occurring. The purpose of this section is to review and 

summarise definitions related to e-business.  

Bandwidth: Literally, the width of a band of electromagnetic frequencies. It refers to the 

capacity of a telecommunications link and is a measure of how fast data can be moved 

around. Both digital and analogy signals have bandwidth and bandwidth usage on the 

Internet increases with the amount of data transmitted or received. Bandwidth is 

measured in either bits per second (bps) or cycles per second (Hertz/Hz). The greater the 

bps or Hertz, the wider is the bandwidth and the more data that can pass down a channel 

at one time. For e-business application, when choosing a web hosting service a user must 

consider how their website will function, how much bandwidth  is required, and how their 

web hosting provider can service their bandwidth needs. 

Browser: A software application/package used to search information posted on the web. 

The two most common browser applications are Netscape and Internet Explorer, but other 

notable browsers include: Mosaic, Opera, Mozilla Navigator, Safari, Mozilla Firefox, 

Flock and Google Chrome. 

Client/Server: A type of network in which one computer acts as the central storage 

device for files and programs that can be accessed by PCs on the network. Client-server 

computing or networking is a distributed application architecture that partitions tasks or 

workloads between service providers (servers) and service requesters, called clients. 

Often clients and servers operate over a computer network on separate hardware. A server 

machine is a high-performance host that is running one or more server programs which 

shares its resources with clients. A client does not share any of its resources, but requests 

a server’s content or service function. Clients therefore initiate communication sessions 

with servers which await incoming requests. 

Content Management System (CMS): An administrative software system that enables a 

user to add or change content on a website. A content management system (CMS) such as 

a document management system (DMS) is a computer application used to manage work 

flow needed to collaboratively create, edit, review, index, search, publish and achieve 

various kinds of digital media and electronic text.  
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DHTML (Dynamic HTML): Dynamic HTML is not really a new specification of 

HTML, but rather a new way of looking at and controlling the standard HTML codes and 

commands. Dynamic HTML gives one more control over the HTML elements and allows 

them to change at any time, without returning to the Web Server: There are four parts to 

DHTML: Document Object model (DOM), Scripts, Cascading Style Sheets (CSS) and 

XHTML. 

DSL (Digital Subscriber Line): A technology designed to bring high-bandwidth 

information to homes and small businesses over ordinary copper telephone lines. DSL is a 

type of high speed Internet access. When deciding on which type of Internet access to get, 

one may have several options: Dial Up, DSL, Cable, Fibre Optic, Satellite, Wireless or 

Point Distribution Wireless, it depends on what is available. 

Email: Electronic mail, often abbreviated as email or e-mail, is a method of exchanging 

digital message, designed primarily for human use. It is a system which allows you to 

send messages to other computer users. Mail is sent to a user’s computer account, 

identified by an electronic mail address. 

Extranet: Extranet is a private network that uses Internet protocols, network 

connectivity, and possibly the public telecommunication system to securely share part of 

an organization’s information or operations with suppliers, vendors, partners, customers 

or other businesses. If you have an intranet, you can turn part of it into an extranet by 

allowing customers, supplies and other key people secure access to the areas they need. 

Firewall: Firewall is security software that prevents unauthorised access to a company’s 

networks by outside users. It is frequently used to prevent unauthorized Internet users 

from accessing private networks connected to the Internet, especially intranets. 

Home page: The main page of a website and the first screen that a visitor sees displayed 

when connecting to that web site. It usually has links to other web pages. 

HTML (Hypertext Mark-up Language): The authoring language of the WWW. It is a 

code used to build web pages. 

Hyperlinks: Embedded connections in web pages that allow users to jump from page to 

page anywhere in the Internet. Hyperlinks are embedded “hot spots” in web pages that 

allows users to jump from one document to another document, regardless of where it is 

located on the Internet. 

Internet: The global network of computers, routers and cable connections that enables 

the world’s computers to connect to  each other. The computers talk to each other as long 

as they are both connected to the Internet. 
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Intranet: A private internal network that uses Internet technology to connect users. It 

provides a secure connection protected by a firewall, and allows only those of the same 

company or organization access to network. It uses passwords to prevent entry from 

outsiders. 

ISP (Internet Service Provider): Internet Service provider, which is also called Internet 

Access Provider, is an organization that provides access to the Internet either digitally or 

via analogy for a monthly fee.  

P2P (Peer to Peer): A form of file sharing communications in which each participant has 

the same capabilities and either party can initiate a communication session. 

Server: A high performance computer that provides services to client PCs, for example, 

file access, print spooling or remote execution. 

Splash Page: An introductory page before a home page that acts as a curtain to a website. 

It usually holds little information and is mainly used for graphic illustration.  

URL (Uniform Resource Locator): URL stands for Uniform Resource Locator, which 

means it is a uniform (same throughout the world) way to locate a resource (file or 

document) on the Internet. The URL specifies the address of a file and every file on the 

Internet has a unique address. Web software, such as the browser, use the URL to retrieve 

a file from the computer on which it resides. 

VoIP (Voice over IP: Voice delivered using the Internet Protocol): A set of software 

that allows users to use the Internet as a transmission device for ordinary telephone calls.  

Web Host: A Web host is in the business of providing server space, Web Services and 

file maintenance for Web sites controlled by individuals or companies that do not have 

their own Web servers. ISPs also host websites and those such as AOL, will allow 

subscribers a small amount of server space to host a site. 

World Wide Web (WWW): The World Wide Web is a system of interlinked hypertext 

documents accessed via the Internet. It is like opening a giant encyclopaedia that allows 

you to see text, images, sounds and animation on computers around the world. Online 

pages of the Web are connected through hyperlinks that allow one to explore material on 

a given topic by simply clicking a mouse.  
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Appendix E: Categories of Computer Software.  

System Software: System software is a collection of programs written to service   

 Other programs. 

Application Software: Application software consists of standalone programs that solve a 

specific business need. 

Engineering/Scientific software: Formerly characterized by “number crunching” 

algorithms, engineering and scientific software applications range from astronomy to 

volcanology, from automatic stress analysis to space shuttle orbital dynamics, and from 

molecular biology to automated manufacturing. However, modern day computer-aided 

design, system simulation, and other interactive applications have begun to take on real-

time and even system software characteristics. 

Embedded Software: Embedded software resides within a product or system and is used 

to implement and control features and functions for the end-user and for the system itself. 

Web applications: “Web-Apps”, span a wide array of applications. In their simplest 

form, Web-Apps can be little more than a set of linked hypertext files that present 

information using text and limited graphics. 

Artificial Intelligence Software: AI software makes use of non-numerical algorithms to 

solve complex problems that are not amenable to computation or straightforward analysis 

e.g. robotics, expert systems, etc.  
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Appendix F: List of Universities in Nigeria 

Akwa Ibom State University of Science and Technology  

 L: Abia State University Uturu [1]  

ABTI - American University of Nigeria Yola'[Private]  

Abubakar Tafawa Balewa University Bauchi  

Achievers University 'Owo' Ondo State [Private]  

Adamawa State University 'Yola' [State]  

Ahmadu Bello University ZariaKaduna State [Federal]  

Al Hikmah University Ilorin Kwara State [Private]  

Ambrose Alli University Ekpoma  

 M: Anambra State University formerly Anambra State University Of Science 
And Technology, Uli  

Ajayi Crowther University Oyo Oyo State [Private]  

Bayero University Kano 'Kano State' [Federal]  

Babcock University Ilishan-Remo  

Bells University of Technology Ota, Ogun State  

Benson Idahosa University Benin-City  

Benue State University Makurdi, Benue State  

Bingham University New Karu, Nassarawa State  

Bowen University Iwo Osun State [Private]  

Bukar Abba Ibrahim University "Damaturu, Yobe State"  

Cetep University Lagos  

Caritas University, Enugu  
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Catholic University of Nigeria Abuja  

City University[disambiguation needed] Yaba  

City University of Technology Kaduna  

Covenant University Ota  

Crawford University Faith City Igbesa Ogun State [2]  

Crawford University Oye-Ekiti Campus  

Crescent University Abeokuta, Ogun State  

Cross River State University of Technology Ekpo-Abasi, Calabar  

Delta State University Abraka-Nigeria Abraka, Delta State. [3]  

 N: Ebonyi State University, Abakaliki.  
 F: Enugu State University Of Science And Technology Enugu [4]  

Fountain University, Osogbo  

Federal University of Technology Akure  

Federal University of Petroleum Resource Effurun  

 C: Federal University of Technology Owerri  

Federal University of Technology Minna [5]  

Federal University of Technology Yola  

Federal University of Agriculture Abeokuta  

Ibraheem Babangida University Lapai  

Igbinedion University Okada  

Gombe State university "Gombe"  

 D: Imo State University Owerri  

Joseph Ayo Babalola University Ikeji-Arakeji  

Kaduna State University Kaduna Kaduna State [6]  

Kano State University of Technology Wudil  

Kogi State University Ayigba Kogi State  
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Kwara State University Malete Kwara State [7]  

Ladoke Akintola University of Technology Ogbomoso  

Lagos State University Ojo  

Lead City University Ibadan  

Madonna University (Ihiala) Okija  

Federal Polytechnic birnin kebbi  

 H: Michael Okpara Federal University of Agriculture Umudike  

Moses Orimolade University Omu-Aran  

Nasarawa State University Keffi  

National Open University of Nigeria, Lagos  

Niger Delta University, Wilberforce Island, Bayelsa State.  

Nigerian Defence Academy Kaduna  

 I: Nnamdi Azikiwe University Awka[8]  

Novena University Ogume, Delta State  

Obafemi Awolowo University Ile Ife[9]  

Obong University Obong Ntak, Akwa Ibom [10]  

Olabisi Onabanjo University Ago-Iwoye, Ogun State  

Ondo State University of Science and Technology Okitipupa  

Adekunle Ajasin University Akungba-Akoko  

Osun State University Osogbo  

Kebbi State university of technology aliero  

Pan-African University Lagos  

 E: Rivers State University of Science and Technology Port Harcourt  
 O: Renaissance University Agbani [11]  

Redeemer's University Redemption City  

St. Paul's University College, Awka Anambra  
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Salem University Lokoja Kogi State  

Tai Solarin University of Education Ijebu-Ode, Ogun State  

University of Abuja Gwagwalada  

University of Agriculture, Abeokuta Abeokuta  

University of Agriculture, Makurdi Makurdi, Benue State [12]  

University of Ado Ekiti Ado Ekiti  

University of Benin Benin City  

 J: University of Calabar Calabar  

University of Ibadan Ibadan  

University of Ilorin Ilorin[13]  

University of Jos Jos  

University of Lagos Akoka  

University of Maiduguri Maiduguri  

University of Mkar Mkar-Gboko, Benue State [14]  

 A: University of Nigeria Nsukka  
 B: University of Port Harcourt Choba, Port Harcourt  
   K: University of Uyo Uyo  

Usman Dan Fodio University Sokoto  

Wesley University Ondo  

Western Delta University Oghara, Delta state 
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Appendix G1:  Test Script Template for Students. 

Student 1 

Test case Expected result Actual 
Result 
OK/FAIL  

Name Sign  

Click on 
student portal  

Student login opens Ok Udunze, Kizito 
 

 

Click on 
registration  

Page demanding for 
fee pin and reg. no 
opens 

Ok   

Click on 
checking of 
result for 
different level 

Displays result for 
different levels 

Ok   

Click on 
returning 
student 

An update for student 
will be displayed 

Ok   

Click on fresh 
student  

Page for student 
personal data 

Ok   

 

Student 2 

Test case Expected result Actual 
Result 
OK/FAIL  

Name Sign  

Click on 
student portal  

Student login opens Ok Amadi,  Ikenna  

Click on 
registration  

Page demanding for 
fee pin and reg. no 
opens 

Ok   

Click on 
checking of 
result for 
different 
levels 

Displays result for 
different levels 

Ok   

Click on 
returning 
student 

An update for student 
will be displayed 

Ok   

Click on fresh 
student  

Page for student 
personal data 

Ok   
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Student 3 

Test case Expected result Actual 
Result 
OK/FAIL  

Name Sign  

Click on 
student portal  

Student login opens Ok Ezekwonna, 
Ogochukwu 

 

Click on 
registration  

Page demanding for 
fee pin and reg. no 
opens 

Ok   

Click on 
checking of 
result for 
different 
levels 

Displays result for 
different levels 

Ok   

Click on 
returning 
student 

An update for student 
will be displayed 

Ok   

Click on fresh 
student  

Page for student 
personal data 

Ok   
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Appendix G2: Test Scripts Template for Staff 

Staff 1 

Test case Expected result Actual 
Result 
Ok/Fail 

Name sign 

Click on staff 
portal 

Login  page  Ok Engr. J.O.Onojo  

Click on course 
allocation  

Displays  course 
allocation page 

Ok   

Click on new 
department  

Displays new 
department 

Ok   

Click on 
registered student  

Displays students 
registered for the 
semester, the 
session, the level of 
study and the year. 

Ok   

Click on Result  Displays senate 
approved result for 
the session. 

Ok   

Click on new 
courses  

Displays courses 
approved for various 
departments shows 
course code, title, 
credit load /semester 
and level of study. 

Ok   
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Staff 2 

Test case Expected result Actual 
Result 
Ok/Fail 

Name sign 

Click on staff 
portal 

Login  page  Ok Engr. C. Agubor  

Click on course 
allocation  

Displays  course 
allocation page 

Ok   

Click on new 
department  

Displays new 
department 

Ok   

Click on 
registered student  

Displays students 
registered for the 
semester, the 
session, the level of 
study and the year. 

Ok   

Click on Result  Displays senate 
approved result for 
the session. 

Ok   

Click on new 
courses  

Displays courses 
approved for various 
departments shows 
course code, title, 
credit load/ semester 
and level of study. 

Ok   
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Staff  3 

Test case Expected result Actual 
Result 
Ok/Fail 

Name sign 

Click on staff 
portal 

Login   page  Ok Engr. R.O. Opara  

Click on course 
allocation  

Displays  course 
allocation page 

Ok   

Click on new 
department  

Displays new 
department 

Ok   

Click on 
registered student  

Displays students 
registered for the 
semester, the 
session, the level of 
study and the year. 

Ok   

Click on Result  Displays senate 
approved result for 
the session. 

Ok   

Click on new 
courses  

Displays courses 
approved for various 
departments shows 
course code, title, 
credit load/ semester 
and level of study. 

Ok   
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Appendix G3:  Test Scripts Template for DBMS 

Test case Expected result Actual 
Result 
OK/FAIL 

Name sign 

Click on 
DBMS Portal 

DBMS login page 
opens  

Ok Ezeh, G. N.  

Click on 
validate  

highlight activates  
all that is required 
for DBMS 

Ok   

Click on 
registration  

Displays registered 
student , his/her 
dept and the 
courses registered. 

Ok   

Result 
computation  

Page for 
computation of 
student result 

Ok   

Click on fees 
report 

Displays total 
amount gotten 
from various levels 
for the semester. 

Ok   

Click on 
permission to 
post resulst  

Displays a page 
that allows staff  to 
post their results. 

Ok   

Click on 
maintenance  

Displays a page 
for maintaining the 
software 

Ok   
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Appendix H:  Some Questions Used During Visits To Some Institutions. 
 
1. Is there any established ICT centre in the institution? 

2. Is there any available e-business software for academic administration? 

3. What do you understand by paperless office? Is there any effort by your institution          

     aimed at achieving paperless or less paper office enviroment? 

4. What method does your institution use om registering students that is,whether manual    

or computerised? 

5. What processes are involved and the collation/computation of examination results? 

6. In your opinion, do you think that there is need for your institution to adopt e-business  

     solution for academic administration? 

7. Do you have enough ICT staff? How often do academic staff come for ICT training? 

8. Does your institution have any web site? If yes, what activities are carried out in your  

     web site? 

 
 
 
Appendix I: Cost Estimate of the Software Project (Year 1). 
 
Server  hardware costs........................................................N180,000.00 

Server provisioning  costs...................................................N  50,000.00 

Server administration costs.................................................N240,000.00 

Data backup costs................................................................N  80,000.00 

Data centre power and cooling costs ..................................N120,000.00 

Internal IT project management costs .................................N  50,000.00 

Internal IT training costs.......................................................N  85,000.00 

Maintenance costs....................................................N100,000.00 

                                                             ___________ 

   Total Costs           N905,000.00 

                                                                                ___________ 
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Appendix J: List of possible Data Risks and data recovery methods. 

 

Possible Data Risks: 

Hardware Failure; Software Failure; File System Corruption; Accidental 

Deletion; Virus Infection; Theft; Sabotage and Natural Disaster. 

 

Possible Backup Methods: 

Floppy Disks; Tape Drives; Removable Storage Drives; Removable Hard  
Disks; In-Place Hard Drive Duplication; Network Backup and File 
Archiving. 
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