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Abstract

Information has dependably been vital for every organisation and business whilst creating a database system and a comprehensive collection of related data has been always challenging. 

The aim of this study is to investigate the ways of managing data for a medium size organization whilst the organization need to stay in control particularly when managing a large volume of unstructured or semi-structured of data.

The study use Wow project as a case study; Wow was considered to develop a data management system for university of Wales Trinity Saint David on the base of “Well-being of Future Generations in Wales”, which is a key study to reach the standard required of Welsh government rule. 

The study develops two database systems with Microsoft Excel and Microsoft Access for university of Wales as an organisation. it uses both qualitative and quantitative methods. The two systems were tested and evaluated by five expert people in design and software programing.

The result shows that although, working with Excel database seems easier but an access database is preferred because it can handle larger amount of information whilst Excel is getting problematic as the data grows and new rows and new columns are added.
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CHAPTER 1
1.1. Introduction

Information has dependably been vital for every organisation and business. Advanced innovation permits us to create more information than any other time, additionally gives the instruments to dissect, store, sort out and share this information, opening new doors and new difficulties [1].


Information from different sources is assembled, checked on, and afterward analysed to frame finding or conclusion. There is an assortment of information examination method, some of which incorporate data mining, content investigation, business insight, and data visualizations [2]. 


Creating a database system and a comprehensive collection of related data has been always challenging. A database is about organizing information in a way that allow a computer program can quickly select pieces of data. Traditional database system is organized by “records”, “Field” and “files”. Field is a single piece of data and record contains a complete set of fields and a file is a collection of records [34]. To retrieve data from a database system, a database management system contains a collection of programs should be in place to enable user to enter, organize and select information.


When involving in a business, business rules affects the way business works. These rules affect employees and staff and specify what they can and cannot do. These rules are also used every day to define relationships, attributes, entities and constraints to business and how a business should store and use data to be an explanation of principle, a policy and different procedure. Something that need to be considered when developing a database is to create a correct data model and keep them simple and easy to understand.


Organising data for easy and convenient access by computer system can be done by different software. Develop an Excel and Access database from scratch will be considered to satisfy this study. 


The purpose of this study is to analyse two type software including Microsoft Excel and Microsoft Access and investigate which one is a better option for building a database system for a medium size business. This examination will consider diverse procedure of assessing information utilizing investigative and legitimate thinking to analyse every part of the information.


1.2.  Aim
The aim of this study is to investigate the ways of managing data while staying in control particularly when managing a large volume of unstructured or semi-structured of data. It is important to build a database to enable organisations to analyse large amount of information and create a daily report of all activities within the company. For this purpose, a wide range of academic literature and journal articles will be reviewed and different systems will be assessed. Particularly, the similarities and differences of Microsoft Access and Microsoft Excel in terms of building database will be explored and the usability of the systems will be evaluated and examined to find the best option for handling large amount of information.


1.3. Objectives
The objectives of this study are as follows:
· To examine and compare the usability of MS Access and Microsoft Excel in managing data and determine the best option for handling large amount of information.
· To explore and evaluate the recommended software for the advancement of large organization’s data base management system.
· To investigate the needs of End-User Computing to use database and data management system.
· To use (WOW) Case studies to test of hypothesis. 






























CHAPTER 2

2.1. Literature review
  2.1.1.  Backgrounds

Human began to store data from very long ago. Basic principle of database system was developed by government offices, hospitals, libraries and business organisation which still being used today. However, computerized database started to grow when the use of computers became cost-effective option in the 1960s. At the time, there were two popular model for storing information: a hierarchical model called IMS and network model called CODASYL [35]. One of the successful commercial database system was the SABRE system that was being used by IBM to help American Airlines managing their reservations information.


In 1970 to 1972, the use of relational database model was proposed By E.F. Codd. This model changed the way people thought about database system because in this model, the database’s schema is disconnected from physical information storage. The first and second relational database prototype were created between 1974 and 1977 at IBM which were the Ingres. Ingres used a query language known as QUEL which was led later to the creation of “Ingres Crop”, Sybase, MS SQL Server, Wang’s PACE [35]. 


In 1976, P. Chen proposed a new database model called Entity-Relationship (ER) which it made possible for the designers to focus on data application rather than logical table structure. Later, in 1980s, “Structured Query Language” became a standard query language. 


When a rapid increase in the sale of computer boosted by the market, relational database became a commercial success. This success caused a major decline in the popularity of hierarchical database model while DB2 became the flagship database 
product for IBM. This resulted in the establishment of many product development like PARADOX, RIM, database Manager etc.


After a database industry shakeout, most companies were selling complex database product at a high price. But in 1990s, several application development tools were released including “Oracle Developer” and prototypes for “Object Database Management system” (ODBMS) [36]. 


The advent of Internet in the mid of 1990s resulted in a major growth in database industry; desktop users began to use client-server database system to access computer system and database applications continue to grow. 


According to Connolly and Begg (2005), the historical backdrop of information research in recent years is one of the extraordinary profitability that has led to the database system becoming arguably the most essential development in the field of software engineering [3]. 



2.1.2. What is database?

The accessibility of database programming empowers individuals with little experience to make database and database applications. Sadly, the “make without design” approach for the most part clears the road to various database disasters. Numerous unsuccessful database frameworks are traceable to poor plan and cannot be understood with the assistance of even the best software engineers and directors [7]. Design gives an amazing method for correspondence allowing customers to get what they require. Customers may find how their organisations truly work once a good database configuration is finished [7].


Data management system separates information while giving an arrangement for what’s to come [6]. It involves every one of the orders identified with overseeing data as an important asset. With data management, individuals can rapidly and quickly get to the information they need and it supports organisation’s profitability and empowers staff to share the workload contrasted with working from a solitary purpose of control [6][Figure 1].

[image: ]
[Fig 1]



To develop, read, update or erase information in a database, a “Database Management System” makes it workable for end clients. Basically, the DBMS fills in as an interface between the end clients and database or application programs, guaranteeing that information is reliably sorted out and remains effectively available [26] [Figure 2].


[image: ]
[Fig 2]



Three essential things are managed by the DBMS: the first thing is data, the database motor that permits information to be accessed, locked and changed and the database outline that characterizes the database’s consistent structure. These three foundational components help to give simultaneousness, security, information entirety and uniform organization systems [26].


There are different advantages for Utilizing a Database Management System to store and manage information, additionally overhead. One of the greatest points of interest of utilizing a DBMS is that it allows the end clients and application software engineers to get and utilize similar information while managing information integrity [27]. Information is ensured and kept up better when it can be shared utilizing a Database Management System instead of making new emphases of similar information stored in new documents for each new application [27].



The database is the underlying framework of the information system and it has fundamentally changed the way of many organisations operate. The development of this technology over the last few years has produced more powerful system and more intuitive to use and this has resulted in database system becoming increasingly available to a wider variety of users [3].


2.1.3.  What is Excel? And How is the Excel performance in designing a database?

In the domain of bookkeeping language, a “spread sheet” or spreadsheet was and is an expansive sheet of paper with rows and columns that arranges information about transactions for a business to look at. It is an interactive computer application for storing and analyzing information. Spreadsheet program is one of the main components of an office productivity which usually contains a database management system. It spreads and demonstrates most the costs, salary, charges, and other related information on a solitary sheet of paper for a director to analyse when deciding [9] [Fig 3].

[image: ]
[Fig 3]

An electronic spreadsheet also composes data into programming characterized columns and row and then it can be “included” by a recipe to give an aggregate or whole. The spread sheet program outlines data from many paper sources in one place and introduces the data in an arrangement to help a leader see the budgetary “huge picture” for the organization [9].


Microsoft Excel is one of the primary spreadsheets to utilize a graphical interface with draw down menus and a point and snap capacity utilizing a mouse-directing gadget. Power (2004) states that the MS Excel spreadsheet with a graphical user interface is less demanding for many people to use than the charge line interface of PC-DOS spreadsheet items [9].


Electronic spreadsheets offered many points of interest over the old pen-and-paper approach. For one, these spreadsheets were equipped for supporting extensive spreadsheets that would be inconvenient to keep up by hand [12]. Assist, the automated spreadsheets were equipped for supporting situation figuring where the entered data might be immediately recalculated with various presumptions [12]. In this manner, these automated spreadsheets offered emotional upgrades in simplicity of making, altering and applying numerical models, for example, money related determining. Also, databases permitted clients to keep up inconceivable amounts of information and to control the data by means of inquiry orders [12]. Therefore, the convenience of spreadsheets, databases and different business applications made them staple programming for information synopsis, progressed numerical examination and outlining applications [12].



Microsoft EXCEL is regularly utilized for information and it is a well-known spreadsheet application program showcased by Microsoft Corporation and its user interfaces. It is extremely natural to many clients around the world for the purpose of reporting and investigation in their businesses. However, it has restricted abilities to envision information, distribute it to the Web, and share it among clients [8].


EXCEL allows other producers to customize and extend its capabilities using plug-in modules. In the background, Web servers on the Internet can then process data entered through the EXCEL front-end interface without the user having to learn or use other new business system [8].


Customisations, extensions, and new application become necessary and the End-users should have that ability to create these customisations, extensions, and applications just as a school children chose to explore the organize of the clown fish using the simulation construction kit [19].




2.1.4.  End-user experience
For administration applications on a system, measuring accessibility, performance, and quality of service is critical, however, customary programming and equipment measures are both deficient and deceiving. In general, the experience of a person utilizing an item is depending on how easy is the item to use or how it satisfies the end users even with a website or computer application [10].


As organisations turn out to be progressively interested by measuring application execution from the point of view of end-users. They are confronted with an extra challenge; for example, what end-user monitoring systems is the best fit for their necessities? The end-user who are checking business sector is still not all around characterized, and it incorporates a few classes of technology that were intended to address a similar issue [18].


“End-User-Computing has now turned out to be productive all through business because of the diminished cost of the accessible PCs and the presentation of “simple to-utilize” programming application generators. The frequently utilized meaning of EUC is one which consolidates the actualities that end client processing includes the association of administrators, experts and operational level clients with application programming inside their own particular working divisions [17].




2.1.5. Data Management System and End User Computing

The database is presently such an indispensable piece of our everyday life that frequently we don’t know we are utilizing one. To begin our discourse of database, in this segment a few uses of database frameworks has been analysed. It is considered a database to be a collection of related information and database Management System to be the product that control access to the database. Basically, a program that interfaces with the database sooner or later in its execution is the database application. [14].


Many websites on the Internet are driven by database applications. For instant, it is possible to visit an online bookshop that permits you to peruse and purchase books, for example, Amazon.com. The bookshop permits you to peruse books in various classifications, for example, processing or management, or it might permit people to browse books by writer name [14].


In any case, there is a database on the association’s Web server that comprises of book subtle elements, accessibility, shipping data, stock levels, and on request information. Book points of interest incorporate book titles Sales histories, ISBNs, publishers, authors, reviews, price, and detailed descriptions [14]


Information administration framework separates information while giving an arrangement for what’s to come. It contains every one of the controls identified with overseeing information as a significant asset. With information administration, individuals can rapidly and effortlessly get to the information they need and it supports college profitability and empowers staff to share the workload contrasted with working from a solitary purpose of control [15].


A portable PC framework oversees information helpfully for a client. The framework has a processor, a program stockpiling gadget coupled to the processor, an information recognizer adjusted to get non-cursive penmanship styles from the client and to change over the penmanship to information, and a PC meaningful code encapsulated in the program stockpiling gadget for putting away and handling the information [12].


This creation identifies with programming variant management system and strategy for taking care of and looking after software, for example, software redesigning uniformly over the system, especially in a large programming development environment having a gathering of clients or software engineers. The framework is additionally referred to as the “Framework Modeller” [11].


According to Silberschatz and colleagues (1997), The amount of information duplication decreases by a data management system whilst guaranteeing that a physical bit of information is accessible to every program approved to have entry to it, though information written by one program in record preparing system may not be clear by different program [32].

The database is currently such an integral piece of our everyday life that frequently people do not know they are utilizing one. To begin database discourse, in this area it is considered to look at a few applications of database systems. For purpose of this research, it is considered a database as collection of related information and the software that controls access and manages to the database to be the Data Management system. Essentially a program that associates with the database sooner or later in its execution is a database application [33].


2.1.6. What is MS Access and how is the performance of an access database

Microsoft Access is a database framework made for little to-medium-sized organizations empowers people to catch, oversee, and report information professionally. It is known for being a main choice for expert information directors who require propelled approaches to report extend information [4].

It helps organisation to store information for references, reporting and analysing. It has ability to analyse large amount of information and managing relating data more efficiently than other spreadsheet applications [42] [Figure 4].

[image: ]

[Fig 4]

Access enables information managers for a completely functional, social database administration framework. Moreover, Access functions admirably with several the developing software programs situated in Windows, for example, Microsoft SQL Server and non-Microsoft items like Oracle and Sybase [5].


One of the most popular and widely spread open source relational database management system applications that manages large databases is MySQL, it is popular for web based applications. Database administrators, developers and developer open source groups utilize MySQL to manage and assemble cutting edge web and cloud based applications [28].

Access is an easy-to-use tool for quick creating of a database application to run any business. It allows for data to be stored in a SQL database where is more secure and reliable than ever and it is possible to easily share the applications with other team members.


Access is extremely common with start-up new businesses, little or medium organizations and activities since it can be easy to use at a low cost. When fast reads are connected for web, medium or little information storages and gaming, MS Access outperforms the various database administration frameworks [28].


Microsoft access provide a central location for storing and controlling data with ability to encrypt and password protect database files. Access database is different than My SQL database or SQL server as it is a flat file that enable user to upload on their hosting server.  In fact, Microsoft Access works in the same manner any other database does by letting user creating the connection between related data. 


2.1.7. Innovation and Art
Today development identifies with an information administration framework for overseeing advanced information, and specifically to a framework, which can be connected to copyright administration of copyrighted information, electronic business, and computerized money [13].


As database frameworks store progressively bigger measure of data, database frameworks are getting to be famous in which numerous PCs, used to store different sorts of information autonomously, are associated by means of correspondence lines to share the information [13].


In such a database framework, the data took care of yet has been ordinarily coded data that can be handled by a PC, and that contains a generally little measure of data and monochrome binary information, for example, copy data at most. What’s more, it was unrealistic to handle information containing a moderately expansive measure of data, for example, information for common pictures or movement. A procedure is being worked on for advanced preparing of picture flags other than double information that were taken care of just as simple flags before [13].


The accessibility of amazing database software enables individuals with little experience to make databases and database applications. Sadly, the make without configuration approach as a rule clears the street to various database fiascos. Numerous database system disappointments are traceable to poor outline and cannot be solved with the assistance of even the best software engineers and supervisors. Nor is the better DBMS programming liable to conquer issues made or amplified by poor plan. Indeed, even the best woodworkers and bricklayers can’t make a decent working from an awful plan [16].





















CHAPTER 3
3.1   WOW Project (A case Study)
WOW project was considered to develop a data management system for university of Wales Trinity Saint David on the base of “Well-being of Future Generations in Wales”, which is a key study to reach the standard required of Welsh government rule [46]. WOW was focused on seven goals [Figure 5].
[image: ]
[Fig 5]
The Wow project also considers 46 national Indicators under section (10) (1) of the Well-being of Future Generations (Wales) Act 2015. The Welsh Ministers must publish indicators that could be applied for the purpose of measuring progress towards the achievement of the Well-being goals [46]. 

A national indicator is expressed as a value or characteristic that is measured qualitatively or quantitatively against a particular outcome or may be measurable in relation to Wales’s well-being nation’s progress. This includes supplementary technical information on each indicator including where the data will be sourced from; proposed disaggregation by protected characteristic (as set out in the Equality Act 2010), and contextual data, which would support analysis of the indicator over time [47] [Table 1, 2]. 

	Goal
	Description of the goal
	Performance
Indicators

	A Prosperous Wales.
	This goal is about having an innovative, gainful and low carbon society, which perceives the points of confinement of the worldwide environment. It utilizes assets proficiently and proportionately to build up a knowledgeable populace in the economy and work openings [45].
	4, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 32, 33, 34, 41, 42, 43, 44, 
45, 46 

	A Resilient Wales
	A country which keeps up and upgrades a bio diverse regular habitat with solid working environments with ability to adjust changes in social, financial and natural versatility [45].
	4, 12, 13, 14, 15, 32, 33, 41, 42, 43, 44, 45, 46 

	A Healthier Wales
	The individuals’ physical and mental prosperity is boosted and where decisions and practices that advantage future wellbeing are caught on [45].
	1, 2, 3, 5, 20, 29, 30, 31, 34, 38, 

	A more Equal Wales
	To empowers individuals and satisfy their potential regardless of what their foundation or conditions are (counting their financial foundation and conditions) [45].
	6, 7, 8, 10, 16, 17, 18,19, 20, 21, 22, 29, 34, 35, 36, 37, 39,

	A Wales of Cohesive Communities
	To have an attractive, safe, suitable and very much associated communities [45].
	23, 24, 25, 26, 27, 28, 30, 31, 32, 34 


	A Wales of Vibrant Culture and Thriving Walsh Language
	 To have an advanced society to ensure culture, legacy and the
Welsh dialect, and which urges individuals to take an interest in
 expressions of the human experience, and games and amusement
    [45].
	24, 25, 28, 32, 35, 36, 38, 39, 40, 


	A Globally Responsible Wales
	A nation which, while doing anything to enhance the monetary, social, natural and social prosperity of Wales, assesses whether doing a wonder such as this may make a positive commitment to worldwide prosperity [45].
	4, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 24, 25, 27, 28, 29, 30,32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46


[Table 1]



Ways of working
	Key factors
	Rationales/Considerations

	Long terms
	The ability to balance short-term and long-term needs.

	Prevention
	To prevent problems getting worse.

	Integration
	Consider how the wellbeing objectives may impact upon the well-being goals, on other objectives, or on the objectives of other public bodies.

	Collaboration
	Collaboration with other bodies e.g. PSB, to meet its well-being objectives.

	Involvement
	To involve people with an interest in achieving the well-being goals, and to ensure that those people reflecting the diversity of the area getting involved.



[Table 2]


















CHAPTER 4
4.1.  Research Methods

This study intends to develop two database systems for a medium size organisation and it uses both qualitative and quantitative methods. It investigates about creating database with Microsoft Excel and Access. It will review academic literature and articles to get information about how to develop a database system. The study relies on quantitative and qualitative method because it will ask few open questions from the sample user group to find the productivity of each database system. Open questions begin with “what”, “why”, “describe, and “how” which cannot be answered by “yes” or “no”. Open Questionnaire has a lot of advantages; it permitted limitless numeral possible answered. Additionally, answering the question in detail by respondents would be challenging because they can clear up and qualify their reactions that can be prompt to find some unexpected discoveries [25].



Qualitative research is intended to define a range of target audience’s perceptions which drive it regarding subjects or issues. The qualitative research results are preferably descriptive than predictive [29].


Strategies of qualitative research started in the behavioural and social sciences: sociology, psychology and anthropology. Today, in field of marketing research qualitative strategies contain deeply interviews with people, group examinations; journal and diary works out; and in-base perceptions. Sessions might be led face to face, by means of the Internet, by phone, and via videoconferencing [29].


Two database system will be created and examined by five people to investigate the system ease of works and ease of understanding. Many researchers state that getting information from everybody in a population is impossible. So, they collect the population’s sample instead of trying to collect the data from everybody. In any case unlike a population that is everybody, researchers can collect the sample of population in different way [29].


Quantitative research methods underline the statistical and objective measurement, scientific, or numerical investigation of information collected through surveys, polls, and questionnaires, or by controlling prior statistical information utilizing computational techniques. Quantitative research concentrates on numerical data, summing them up and generalizing across group of people to clarify a fact [30].


Mainly qualitative research is exploratory research. It is utilized to pick up a comprehension of basic opinions, reasons, and motivations. Quantitative research helps to creates ideas or theories or provides bits of knowledge into the problem. In addition, quantitative research is to reveal trends in opinions and idea, and plunge further into the problem [30]. 


According to Pickard (2013), Quantitative methods in data collection differ organized unstructured or semi- organized techniques. Some regular techniques include group discussions, participation or perceptions, and individual interviews. The size of sample is normally small, and to satisfy the study, a given standard respondents are chosen. Quantitative Research is utilized to evaluate the problem by method for creating numerical information or information that can be changed into useable measurements [30].


Researcher is empowered by using the “Questionnaire” in which it enables his or her to gather a lot of data from many people in a short time [20]. Moreover, result can be breaking down more experimentally and objectively than other type of research [21].
Using a questionnaire will help with this research as it will gather data from a controlled group who will test the developed software.
4.2. Populations and Sample

When the researcher carried out survey or an experiment the researcher collect data from a group of people. While ‘group of people’ may appear as suitable description, but it is not. The researcher requires increasingly a particular term because the measurements that is utilized can be different depending on group that the researcher use. So, there is no complicated method to identifying the group of people the researcher want to study [31].

In a research, when the researchers are attempting to study a population, they must collect data from everybody in that group and this is very hard. So, a population is the first group of people that is defined as the complete collection to be researched and the second group is a sample that is defined as a section of the population [31]. 

 4.2.1. Population: 
The target population of this research is all technician and users across the UK who either develop databases or use it as the end users.

4.2.2. Sample: 
A controlled group of five people will be interviewed to investigate the advantages and disadvantages of the two software being used to develop a database management system. The controlled group also answer a questionnaire to test the usability of software.

     4.2.3. Questionnaire
1. How well do each product meet your needs and how do you see their ease of use?
2. Describe which system are more reliable in terms of the ability to access a piece of information?
3. Explain which of these systems will you prefer to use in your workplace and why?
4. Do you have any thought on how to improve this software?

 
4.3 Project Plan (Gantt-chart)
Project planning is an important part of completing a project. It is a discipline that address the required tasks for completing a project within a certain time frame [43]. Using Gantt chart is quite popular in scheduling and planning all the tasks within the project environment. Gant Chart provides the project developer a step-by-step summarised project plan with start and finish date of each elements.


All the broken-down tasks were considered through a Gantt chart; project started from beginning of October and the aim is to be ended by 27th of April [Table 3].
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[Table 3]










CHAPTER 5
5.1. Design Process

   5.1.1. What is Requirements to create Databases?
To create database, the things that is needed are hardware, software and data, also during the process, it is important to specify database storage consideration, recovery storage consideration point in time, and database group. The CPU, storage, memory and network resources need to run the database which is provides by the database group. The process to calculate how much storage need to consider to the database are as follows; approximate how much information will be store in the database. Consider the quantity of clients and average expected number of exchanges in a specific time and age and include space for development. If there is any plane to recovery point in time, compute extra storage to suit the point-in-time recovery compose ahead logs.


Storage allocation of the database is for the data in the database and does not include for database software, operating system etc.   
When the database system created, the editor should be enable to edit database properties for example; the size of the database, the name and descriptions.
The editor should be enable to modify or add database users for the database. 
The database maker should be enable to see the database.















   5.1.2. First Plan
In the first process of the design tried to define the architecture, modules, components, data and interfaces for the system to fulfil indicated needs and requirements of an organization or business.  The users in the first design can have used different buttons for navigating to different sections of the system but it can be a bit problematic for the users [Figure 6]. 
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[Fig 6]






 5.1.3. Second Plan


To solve the problem in the second design, to make the system easy to understand instead normal buttons, preferred to use image as a button by using hyperlink to navigate around the system. Using image buttons not only make the system clear and easy to use also the system can be more attractive [Figure 7]. 
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[Fig 7]





CHAPTER 6
6.1. Development Methods

Two software package include Microsoft Excel and Microsoft Access are used to develop the database system for university of Wales Trinity Saint David, each software has its own advantage and disadvantages that is described below.

    6.1.1. Create a System Using Microsoft Excel 

Microsoft Excel can be used to look at the data in a significant number of a similar ways. It would utilize a database application, if the Excel workbook being designed accurately [Figure 8]. Users can sort information in a wide range of way, filter the data and just that information that matches particular criteria can be rearranged in any way that is needed.

[image: ]
[Fig 8]

To create a system like Wow project in Excel, first it should create different pages or spreadsheets, some of them will be used to store the data and some of them will be used for different menu such as “Main Menu”,” Faculties”, “Schools”, and Navigation Sheets [Figure 9, 10]. 
[image: ]
[Fig 9]
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[Fig 10]  
                                                     
To create buttons, there are different methods which are used in this project and they are created to link between all the worksheets in the workbook. In some menus, it is using image buttons and in some of them, graphic button is used. In this project, Hyperlink has been mostly used to navigate between the worksheets. To create buttons, by right clicking on the image the windows wizard will be opened and then choose the page that is considered for the image. For example, Faculty page to School page [Figure 11]. 
[image: ]
[Fig 11]


Same process used for graphic buttons as well and menu buttons [Figure 12, 13].
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 [Fig 12]


To find out specific spreadsheets, navigation Sheets menu form with normal button can be added to the system [13].
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[Fig 13]  
  The system can have Extra Menu page such as “External partner” to make the system easy to use [Figure 14].                                        
[image: ]

[Fig 14]




6.1.1.1. How and Why to use Multipage in an Excel User-Form and Transfer the information to worksheet utilizing “VBA”.

Excel offers an option for referring to workbooks and sheets from VBA code. However, referencing sheets and workbook may generate a lot of confusion because there are so many possibilities but it is perfectly acceptable to reference the active worksheet from the codes inside that workbook [37]. So, Visual basic is a simple programing language within Excel that can be used to get more meaningful insights from data in Excel. It allows to develop macros and complex program and to work with enormous set of data [38]. 


It is also the most valuable controls to utilize when the User-Form is containing various controls as well as when the user wishes to have different controls related to the various aspect of the project. So, when the task is difficult to handle in User-form, multipage will be created in User-form to divide the relevant information in different pages.


As it was described previously to create system in Microsoft Excel, it will need to utilize “VBA” to create User-Form and also using Multipage in User form. To create User-Form, it is possible from “Developer tab” clicking on “Visual Basic Application” icon. It will be opened and then click on the insert button on top menu and choose User-Form [Figure 15, 16].

   [image: ]          [image: ]
                    [Fig 15]                                                               [Fig 16]


 By clicking on the User-Form, “Toolbox” will be opened, the toolbox should automatically appear if not click View Toolbox [Figure…]. By using different tools from toolbox such as label, button, Textbox and multipage tool, User-Form can be designed. It is important to consider before starting coding, all of tools such as button, Textbox and User-Form should be renamed from “Property Panel” in left hand of the software to make it easy and creates code. So, a new User-Form will be created and then give a name to the User-Form that is created and adding a few textboxes and labels. [Figure 17].
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[Fig 17]

After finishing the design, it should double click on the save data button and start coding [Figure 18]; the first think is to start finding the variables that it will lead the transfer button for the data. It will start creating destination code using “Dim lrF As Long” which is instance for last row Faculty, it will use in similar format for different page (tab) of the multipage sach as lrS, lrM, and lrD [Figure 18 ]

[image: ]

[Fig 18]


After all, it should create code for every textbox for first tab of the multipage to define last row in the spreadsheets. It means the data that will be entered in textbox, it is added into the next row in spreadsheet. Now the code that is created for the first page will be used in similar manner for every page of the multipage [Figure 19]. For some information should add a line of code with “AutoFit” to fit the data into the Columns [Figure 19].
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[Fig 19]

To create “Exit” button, just double click on the Exit button and add “Unload Me” between the code [Figure 20].
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[Fig 20]











6.1.2. Create Database System Using Microsoft Access
Microsoft Access is a database creation program that allows a developer to create a database system. Usually tables held information in a database. So, the developer by this point should have a few ideas of the data and the database requires to hold to accomplish the developer goals. The developer needs to arrange this data into a set of tables. To begin the developer do not have to do this in “Microsoft Access”, just create a list by another program or by hand. If the developer working with simple list, there is no reason to utilize Microsoft Access. 


To create database system in Microsoft Access, first open Microsoft Access and will see that there are different Template that can be used or it is possible to own custom database and create own custom database. To do, just choose a blank desktop database and rename the file and click create. Access create database which is a single file sitting on the document that can contain all the objects that the database is going to hold. 

The first object is going to start up is table; tables are going to store all the data in the database. In fact, tables are the primary building blocks of a relational database [39]. A table is containing records (rows) of data and each row is organized into number of columns or fields. Creating a new table in Access is done through using Access SQLL; it is necessary to name the table, field, and define the type of data that field is contained [40]. It is possible to put the information in one or more tables; the tables that is considered for this case are as follows: School ID, PIID, Opportunity _ID, Member _ID, Faculty ID, Data ID, WOWID, Security _ID, External ID, and PSBID [Figure 21]. 
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[Fig 21]Tables organized with different fields, it can take a field like column in the spreadsheets, each field has specific type of data in this case. For example, in table of “Member_ ID”, the fields like Member _ID, Email Address, Preferred Contact Number, Security _ID and so on.


Access starts one field which is called “ID”, each record or each row in the database gets the own “ID”. To choose type of the data, in the table for any field, the developer must pick a data type to demonstrate the kind of information it will hold. For example, Currency or Date/Time, Text, Number and so on. So, click on the “click to add” and choose the short Text and rename the field like “Email Address”. 
Every tables must have a unique identifying field it is called the primary key which, cannot be empty or the same for two records. The primary key can be setup when the table is in design mode and it can be possible by clicking on the design mode button on the panel that is on the bottom of the Access page in the corner right hand side. 

So, in the Member _ID table, the Member _ID is unique for every member and every member has one which allow the developer to simply utilize that. In any case, for different tables where this may not be the situation, in the system the developer can create members ID or codes for internal use to ensure that it can uniquely identify each entry in each table [Figure 22].
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[Fig 22]

6.1.2.1. Create Menu
Creating menu and populating items from a database to help user easily navigate around the database is very important. To create menu in “MS Access” just click “create” on the top menu and choose blank form. Click on the design mode and click on the design on top menu and choose label to add title or to add text. 



To create buttons there are different ways, the first way is take a button from “Design” on top menu and drag on the form. This will open the windows wizard, then click on form operation and click on the open the form and choose the form that is opened and then choose Picture or text and press finish [Figure 23, 24].
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[Fig 23]                                                          
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 [Fig 24]


The other way is from Design tab, it should click on insert image and then right click on the image. Then, click properties from “Hyperlink Sub Address” and choose “Forms” and select the form that should be opened [Figure 25, 26].
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[Fig 25] 
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 [Fig 26]


6.1.2.2 Create Relationship
A relationship is the good way to combine data from two unique tables. Therefore, in a relational database, the data in one table can be related to other table information. Usually, a table can relate in one of three different ways; one table -to- one table, One table-to-many table, or many table-to-many table [41]. The database makes it possible to correspond information from various perspectives and guarantee the consistency of this information from table to table. However, most records in a database relates to many records.  It means that a record in one table may have one or more related records.


To create a relationship in Microsoft Access, it should use a relationships window. So, in this section, it will show the process of how to create a relationship utilizing an MS Access database.
After creating all tables, to create relationship in the top menu, just click on the “Database Tools” tab and click on the Relationships [Figure 27].
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[Fig 27]

If there is any undefined relationship yet, the windows wizard will automatically appear. If the dialog box does not appear, in top menu click on the “Design” tab, click show table.

The dialog box will be opened and allows to see all the queries and tables in the database. Click on tables, if the developer need to see just tables. 
Choose a few tables and click add, the tables will have added into the relationship window and click close.
Now, from one table drag a field to a field in another table or typically the primary key to the foreign key in the other table. Press Control key in the keyboard and select each field to drag multiple fields. To edit relationship also click on “Design” and click on “Edit Relationships” or right click on the relationships line and click on “Edit Relationships” and the relationship dialog box will appear and it is possible to edit relationships in the dialog box [Figure 28].
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[Fig 28]     

To reedit any relationships in case that the field name was incorrect, click on the field name and select suitable field from the list [Figure 29]. Select “Enforce Referential Integrity” box for this relationship, and select cascade update related records and click ok. Whenever the relationship re-edit finished and relationship layout changes done click save.
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[Fig 29]
      
Microsoft Access automatically draws a relationships line from one table to another table, by selecting the “Enforce Referential Integrity” box, the line which is created by MS Access each end of the line appears ticker. Also, number 1 can be seen on one side of the line which is ticker, on the other ticker side also the infinity symbol (∞) will be appeared [Figure 30].

 [image: ]

[Fig 30]
6.1.2.3. Create Query
Ability to fast analysis and retrieving the data is the main power of relational database by running query.  Query enables user to define data from even more than one table by using search condition. When constructing a filter or a query, it should determine what to look for in each field. It is possible through defining criteria and typing an “Expression” into the criteria cell of the query. If the criteria have not been defined, Access would assume that there is not constraint and it will appear everything it has [44]. 

There is different way to create query manually; on the top menu, click on query design, the wizard will be opened with new query and then choose table, click add, from the table drag information to the field [Figure 31, 32].

[image: ]
[Fig 31]
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[Fig 32]

The second way using query wizard to create query; it simplifies the creation of new queries. Click on create in query wizard [Fig 33]. 
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[Fig 33]

When query wizard is opened, it includes a pull-down menu. Select the appropriate table from the drop-down menu that is wished to create [Figure 34].
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[Fig 34]


Choose table from text box on top of the wizard and then select any fields that is wished to be displayed in the query and single clicking or double-clicking the field name and click on the grater than icon (> or >>) to add the fields and then click next choose summery or detail [Figure 35], click next create title and click “Finished”. This will move the selected field from the available field listing to the selected field listing [Figure 36].
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[Fig 35]
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[Fig 36]
After finishing the query wizard, click on the “Run” button in the design tab menu, the query layout will be opened [Figure 37]and save the query it will add in to the side panel in query section. 
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[Fig 37]




6.1.2.4. Search form with the Multi search box 
To create a multi search box, add a piece of code in criteria in query that is already created for any fields that will search for them [Figure 38].
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[Fig 38]
Create new form for multi search and then in design tab, add text box it will comes with the label and change the label caption from property and click on the textbox and change the name from properties [Figure 39,40].  
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[Fig 39]                                                        
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 [Fig 40]
Now, add the Run Query button from design tab “button” and window wizard will open. From “Miscellanious”, click on the “Run query” and click next [Figure 41].
[image: ]
[Fig 41]
In next wizard, choose the search query form click next [Figure 42].
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[Fig 42]
Now, click on the radio button next to text and create name for run button and click next [Figure 43].
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[Fig 43]
For the close button, choose button from design tab and also the from wizard, choose form operation and select close form [Figure 44].
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[Fig 44]

6.1.2.5. Create Report Using Report Wizard

To create Report from top menu, (create tab) click on the Report wizard, the wizard window will open [Figure 45, 46].
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[Fig 45]
From top text box, choose the table that is needed for the report and by clicking on greater than (> or >>), add all the field that is needed and click next [Figure 46].
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[Fig 46]

In the next wizard, it can add group level by clicking on the greater icon (>) and then click next [Figure 47].
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[Fig 47]
In the next wizard, create name and click on the finished button, the report that is created will open and allows developer to edit the report page in the design mode and add text or change the colour from the properties panel [Figure 48].
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[Fig 48]


After finishing the design of the report, by clicking on the form view it is possible to check the layout of the report [Figure 49].
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[Fig 49]





















CHAPTER 7
7.1.  Conclusion and recommendation

Information has dependably important vital for every organization and business. 
Advanced innovation permits us to create more information than any other time, additionally gives the instruments to analyse, organise, store and share this information, opening new doors and new difficulties.


 Both Microsoft Excel and Microsoft Access are programs made by Microsoft Corporation. However, they are quite similar, both program is different in a few ways because each of program is more effective at solving some essential tasks. 


When a user need to keep track of data whether a list of members with their contact numbers or collection of files, Excel database is easier to enter and store information. Although, when entering data, it needs to make sure that it is entered correctly without leaving blank rows or empty cells. As data errors caused by entering incorrect data. Thus, entering massive data becomes increasingly difficult and as the data evolves the need to update, it even becomes harder. 


However, Excel is great for calculation and analysis but Excel file are often containing redundant data; there may be very blank values and columns that are rarely used. Flat data files may work for some organisation with a specific purpose. 

In contrast, Access database is providing a platform for much less error-prone data entry. This enable multi-user accessibility with much more security and control over data. 


A well designed relational database contains a collection of tables with named columns and multiple rows that can store data about specific subject such as student. So, each column of table has a unique name and contains data about the same subject such as student Id, and student first name etc. Every single value is a single fact and can be stored in the intersection of a column or row. It is possible to re-order columns and rows without changing the table name. One of the significant advantages of a database in Microsoft Access is its capacity to keep up relationships between various data tables.



Finally, database for a university such as university of Wales Trinity Saint David cannot be created in Microsoft Excel; Microsoft Excel is a spreadsheet program and it is suitable to calculate and manipulate numeric or some other information. To create database the best software is SQL and simpler way is Microsoft Access. 





















Chapter 8 
8.1. Evaluation and Reflection
   8.1.1 Software Testing
The initial state of a database application is based on the content of the database and corresponding that may influence the behaviour of the database tests. To make sure that testing is stable, it would need a certain content such as creating command, connection and records to populate desired data. 

The two software were tested by five expert people on design and engineering. They answered four open questions to compare the two systems and find the reliable and easier system to use and navigate while allow the user to extract information at reasonable process time. The user group mentioned that both have some strength and weaknesses. However, they found easier work with Excel database but they preferred an access database because it can handle larger amount of information. Excel is getting problematic as the data grows and new rows and new columns are added. 

One user mentioned:
“Queries in Access allow to present data in detail and organizing data is performed better through normalization and multiple tables”.
One user suggests to use both excel and Access together by connecting Excel spreadsheet to Microsoft Access database to get reports from data in Excel or using Access forms with Excel data.
In general, they were happy with both initial system however they preferred Access over Excel.

8.1.2. Evaluation
Microsoft Excel and Microsoft Access have many similarities which may makes it difficult to decide which program to use. Both program can store large data with powerful analysis tools to slice and dice and run queries. 

However, choosing the right program is critical when the user need to access and update data with accuracy and maximum performance. To evaluate which program is best suited for the tasks we need to accomplish, both program was compared regarding data storage, multi user collaboration and data analysis.

Depending on the type of data and the purpose of storing data, each program has clear advantages. For instance, if the goal is to maintain data integrity in a form that allows multiple users to access the data, MS Access would be a better choice. Access was providing more convenient interface than an excel worksheet. Access report allows user to summarise data in electronic or printed format.  It also gives user a control over entering data such as determine what value can be entered or how data of a table being related to the data in another table. 


MS Excel is mostly optimised for data analysis and calculations; it may be a better choice for storing and analysing data whereas there are complex calculations or the user need to explore possible outcome or producing high quality charts.

Nevertheless, using both program together whilst storing data in Access and using Excel to analyse the data, it would gain a greater benefit of both programs.


8.1.3. Reflection of work
As I reflect over the months invested in completing this study, I believe that every aspect of this research has taken me into various challenging experience. However, many parts of that experience have been exciting, I have gone through some difficulties as well. The first challenging task was to identify a researchable topic and recognise the problems and developing an appropriate research methodology. This was forced me to rethink through the study, find academic literature and develop two database systems.


On reflection, the shaping of my dissertation was a slow process but I was always encouraged by people around me, especially my supervisors. I found that it is important to share my thought and ideas with other people whilst able to think and work alone. 

It is important to focus on thesis topics when writing different chapters and organising material of the study in a time bond.

Developing two different database software and using Wow project as a case study was the interesting part of this research. I found more self confidence in developing different systems that I am sure will help me shape my future job opportunities.


If, I had more time for this study, I wished to develop a database system using MY SQL but I would consider this to work soon.
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