End User Computing
Building EUC Systems
M6X01097













Student: David Price
Student Number: P131188
Lecturer: Beverley Holland
Table of Contents
Table of Figures	3
Table of Tables	4
Table of Abbreviations	5
Abstract	6
1	Introduction	7
2	The Need for EUC	8
3	User Requirements	9
3.1	Appointments Form Interface	9
3.2	Navigation	9
3.3	Patient Form Interface	10
3.4	Report Form Interface	10
3.5	Invoice and Booking confirmations	10
4	Database Design	11
4.1	Relationships	11
4.2	Main menu	12
4.3	Patients Form	13
4.4	Schedule Form	14
4.5	Reports Form	15
4.6	Appointments	15
4.7	System Model	17
5	Advantages and Disadvantages of Access in End-User Development	18
5.1	Advantages of Access	18
5.2	Disadvantages of Access	18
6	Conclusion	20
7	References	21
8	Bibliography	22
9	Appendix	23




[bookmark: _Toc8935336]Table of Figures
Figure 1 - Process for user requirements [8]	9
Figure 2 - First Draft Database Relationship Design	11
Figure 3 - Final Database Relationship Design	12
Figure 4 - Main Menu of the proposed database.	13
Figure 5 - Patient form for the proposed database.	13
Figure 6 - Schedule form for the proposed database.	14
Figure 7 - Report form for the proposed database.	15
Figure 8 - Appointments form for the proposed database.	15
Figure 9 - System Model of the database.	17
Figure 10 - VBA code for Mail Merge	23
Figure 11 - Mail Merge Schedule confirmation	23
Figure 12 - Mail Merge Invoice	24
Figure 13 - Monthly Financial report	25
Figure 14 - Employees report	26
Figure 15 - Dentist report	27
















[bookmark: _Toc8935337]Table of Tables
Table 1 - Appointments Form Interface Requirements	9
Table 2 - Navigation Requirements.	10
Table 3 - Patient Form Interface Requirements.	10
Table 4 - Report Form Interface Requirements	10
Table 5 – Invoice and Booking Confirmations Requirements	10


[bookmark: _Toc8935338]Table of Abbreviations
[bookmark: _GoBack]EUC – End User Computing
SQL – Structured Query Language
GUI – Graphical User Interface


















[bookmark: _Toc8935339]Abstract
This report looked at the dental practice ‘Your Teeth Our Smile’, throughout this report, there have been deliberations on the importance of end-user computing and the importance of gathering information from target users’ that will determine the route of development of this database. User requirements were gathered from the brief in which the users describe their preferred requirements for the new database, gathering users’ needs for the database is vital as this steered the direction of the database design.
There were considerations and evaluations made on the design of the database, where there was a discussion on the importance of certain design decisions and how the database navigates as the end-user intended along with a system model showing the avenues in which a user can navigate along. 
Finally, there were deliberations on the advantages and disadvantages of Access for end-user computing which discovered that Access is more suitable for smaller enterprises but for larger enterprises an alternative database would be more appropriate such as SQL Server.

















[bookmark: _Toc462812551][bookmark: _Toc7345611][bookmark: _Toc8299624][bookmark: _Toc8935340]Introduction
This report will evaluate the development of a system created in Microsoft Access for a dental practice ‘Your Teeth Our Smile’. This practice is currently using Microsoft Word to manage day-to-day tasks such as booking appointments, printing invoices and managing the staff and patients’ details, they are ready to computerise their current system to become more efficient and the ability for a user-friendly system. There will be deliberation regarding the factors in which are required for an Access database to efficiently by applying some of the essential fourth-generation programming concepts such as SQL that are used in Access and alternative Microsoft Office products that allow the ability to create software applications.
User requirements will be formed to determine what is necessary for the user to have that will allow them to actively use this database efficiently and error-free, deliberation on what tasks and activities they require to perform and whether the database accompanying this report has successfully implemented the user requirements. Along with user requirements, there will be a user guide and a system model that provides an overview of the database and external applications that allow the dental practice to operate with day-to-day tasks. 
There will be deliberation on the benefits and disadvantages of Access in End-User Development, determining whether this approach was appropriate for the development and the final product, and whether if any alternative applications would be more suitable than Access. Discussion on the design of the database regarding the friendliness of the design and whether any areas could be improved visually to help users navigate and operate the software efficiently.







[bookmark: _Toc8935341]The Need for EUC
The premise of EUC is so that non-programmers within an IT workspace are provided with the ability to create/edit working applications, it allows end-users who are the individuals that use the service/software to develop within the scope of their role within IT. End-User is a distinguished term that allows programmers to identify who their product is a target for[1]. EUC is a collection of approaches that allow and target end-users to conduct their work within an IT environment more efficiently and realises the potential for end-user computing to perform problem-solving in a particular manner[2]. 
End-user computing systems are usually created using fourth generational programming languages such as SQL, these languages are primarily focused on getting closer to the human language and interaction that alternative languages, focusing on creating or development of software applications that are suitable and accommodate most users regardless of their lack of computing abilities. “The proliferation of personal computers has led to widespread implementation of end-user computing applications”[3]. It is important to develop software applications for individuals as if user experience seems slow then all operations within an organization may be hindered, it is vital to develop applications in areas where it can be implemented that will make an organization and users’ productivity increase.
For end-user computing requires training to a certain degree, the developer must understand the users’ need and develop an application to represent those needs. After the development and the user requirements are met, there is still an initial learning curve as with any new application, and all users are not going to require the same specific function there must be room to allocate and implement these requirements. “End users are a diverse set. There is no single stereotyped "end user" with a single defined set of characteristics”[4], there must be room for the initial training period in which users can adapt and learn the new application. Hackathorn[5] found training to be strongly associated to the success of end-user computing environment, Culnan[6] states that when an application is first introduced, the end-users require a vast amount of training and support to feel comfortable with the new application.



[bookmark: _Toc8935342]User Requirements
User requirements are important to identify what the user needs from a software application, in this scenario the user is an end-user so, therefore, this user will need more specific needs to competently do their job. “Good specification of user requirements is that it expresses these requirements in the notation understandable to the user without additional training.”[7]. 
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[bookmark: _Toc8935363]Figure 1 - Process for user requirements [8]
User requirements should be separated from system requirements, for ‘Your Teeth Our Smile’ it is important to specify the user needs and not any external requirements, doing so may hinder the design of the application and becoming apathetic towards the user needs. It is important “to communicate with all prospective database users in order to understand their requirements and to create a design that meets these requirements”[9].
[bookmark: _Toc8935343]Appointments Form Interface
	ID Number
	Requirement text

	3.1.1
	Allow the user the ability to create appointments

	3.1.2
	Allow user to delete appointments

	3.1.3
	Allow user to mail merge the booking confirmations

	3.1.4
	Allow the user to scroll between current patient information.

	3.1.5
	Ability to manipulate/configure current appointment schedule information.


[bookmark: _Toc8935378]Table 1 - Appointments Form Interface Requirements
[bookmark: _Toc8935344]Navigation
	ID Number
	Requirement text

	3.2.1
	Allow user to freely navigate between forms

	3.2.2
	Every navigational button, arrows etc. Must indicate what it does.


[bookmark: _Toc8935379]Table 2 - Navigation Requirements.
[bookmark: _Toc8935345]Patient Form Interface
	ID Number
	Requirement text

	3.3.1
	Allow the user the ability to create new records for a new patient

	3.3.2
	Allow user to freely scroll between patient records and change information if required.

	3.3.3
	Allow user to save, delete and print records if required.


[bookmark: _Toc8935380]Table 3 - Patient Form Interface Requirements.
[bookmark: _Toc8935346]Report Form Interface
	ID Number
	Requirement text

	3.4.1
	The user should be able to view and print off reports


[bookmark: _Toc8935381]Table 4 - Report Form Interface Requirements
[bookmark: _Toc8935347]Invoice and Booking confirmations
	ID Number
	Requirement text

	3.5.1
	Where appropriate, the user should be able to mail merge for both invoices and booking confirmations.

	3.5.2
	A button should be available within the appropriate forms that indicate that mail merge is applicable,


[bookmark: _Toc8935382]Table 5 – Invoice and Booking Confirmations Requirements
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This section will look at the design choices throughout the development of this database, starting from identifying the relationship of the chosen tables and then the forms created that allow navigation throughout the database. The design must adhere to the user requirements, developing the database is only successful if the requirements meet the needs of the end-users.
The use of bright colours and big buttons throughout the design of this database provides no steep learning curve for the user. The buttons and layout are similar throughout so consistent design is ideal and helps the user with overall navigation and functionality of the database and the design.  
[bookmark: _Toc8935349]Relationships
Before creating a database, it is important to identify the tables required for the development of the database and how the data in each table formed are related to one another. The development of this database was an iterative approach, the first relationship design was not appropriate for the requirements in which ‘Your Teeth Our Smile’ was looking for.
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[bookmark: _Ref8916750][bookmark: _Toc8935364]Figure 2 - First Draft Database Relationship Design
As shown in Figure 2, the first draft was a clunky design. The ‘Appointments’ table was acting both the main hub of data by collecting all relevant Unique ID’s from external tables while also gathering the payment information. This draft provided a clear view of what was needed and what areas needed expanding and the use of additional tables.
[image: ]
[bookmark: _Ref8917467][bookmark: _Toc8935365]Figure 3 - Final Database Relationship Design
Figure 3 shows the final database relationship design, it is less clunky and shows the direct relationships between the tables and the expansion of the ‘Booking’ table which holds all the relevant payment information and the direct contact to ‘Staff ID’ in which it indicates which member of staff made each of the bookings. The ‘Appointment’ table is the main hub of all information by acquiring all the ID’s directly or indirectly from all relevant tables. The use of composite keys in the ‘Appointment’ table is ideal as each of the ID’s acquired in that table uniquely identifies each record.
[bookmark: _Toc8935350]Main menu
The Main menu for this database solely provides navigation between forms, the purpose of the main menu is to allow the user to navigate to their desired goals. If the user is required to make a new patient record, then the navigation to the patient form is necessary.
[image: ]
[bookmark: _Ref8915590][bookmark: _Toc8935366]Figure 4 - Main Menu of the proposed database.
As shown in Figure 4, the menu has four distinct buttons which allow navigation between forms, these buttons allow access to the forms which allow the user to complete their desired task.
[bookmark: _Toc8935351]Patients Form
The patients’ form requirement is that a user is provided with the ability to create, save and delete records along with updating current records and creating new patient records.
[image: ]
[bookmark: _Ref8919888][bookmark: _Toc8935367]Figure 5 - Patient form for the proposed database.
Figure 5 shows the layout and design of the patient form, the search allows the ability to search patients via their first name, along with a dropdown box which lists all information of the patient. Once the patient is searched, the form automatically fills with their current information which can be edited within the form itself. The bottom row of icons shows the following actions: Save Record, Delete Record, Print Record, Previous Record and Next Record. These actions allow the end-user to easily manipulate the data, search for patients and create a new record.
[bookmark: _Toc8935352]Schedule Form
[image: ]
[bookmark: _Toc8935368]Figure 6 - Schedule form for the proposed database.
This is a schedule form with a sub-form attached, the sub-form automatically updates when the patient is searched using the search bar at the top of the form. The form is editable, but the sub-form is read-only, this allows the user to check a patient appointment without the ability to modify it, (‘This is allowed in Appointments Form’). The mail merge button executes VBA code (Figure 10) which opens a pre-written word document, the code is similar for both schedule confirmation and the invoice, the change is the name of the word document within the VBA code, the schedule confirmation mail merge(Figure 11) is created when this button is clicked by the user.
[bookmark: _Toc8935353]Reports Form
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[bookmark: _Toc8935369]Figure 7 - Report form for the proposed database.
The form of this report form opens up and provide buttons which show certain information throughout the database in report format. The monthly financial report(Figure 13), employees(Figure 14) and dentists’ reports(Figure 15), these reports act as summaries in which are viewed in print mode, it offers a view to review and format the information within the database. All the data presented in the reports are pulled from the tables or queries.
[bookmark: _Toc8935354]Appointments
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[bookmark: _Toc8935370]Figure 8 - Appointments form for the proposed database.
This form allows the user to book an appointment in the sub-form, along with searching for the patient via the search bar at the top of the form. It also provides the user to allocate a room number, dentist and time slots for a new appointment. The buttons allow the user to create a new appointment which clears the page of information for a new appointment to made, the mail merge button provides an invoice (Figure 12) which shows the patient and their procedure along with the cost within a word document using the VBA code(Figure 10) altered for the invoice.
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[bookmark: _Toc8935355][image: ]System Model
[bookmark: _Toc8935371]Figure 9 - System Model of the database.
This system model shows the navigation of the database through the forms and buttons, providing a brief description of what each form achieves. Starting in the ‘Main Menu’ form, it shows what occurs when each of the four buttons on the form and the avenues in which the end-user can go. The reason for providing a system model is to conceptualize and construct a model that replicates the navigation within this database, this allows for any future capacity upgrades, evaluate and understand the interactions between forms etc within this database.


[bookmark: _Toc8935356]Advantages and Disadvantages of Access in End-User Development
With many alternate database software applications to choose from, Access was chosen for this report over e.g. Excel. The reasons for doing so is based on the advantages of Access, even with these advantages, some downsides can affect both the development, maintaining and experience for end-users. This section will consider the advantages and disadvantages of Access in an end-user environment.
[bookmark: _Toc8935357]Advantages of Access
Firstly, Access incorporates many principles that exist on other applications and platforms such as relational database, GUI, object orientated programming and event handling[10] with all of this it allows for smooth database development. There is no need for any external or third-party installations, this helps end-users seamlessly integrate themselves into a database, more user-friendly overall than alternative options. 
Secondly, the overall structure and design of Access are simplistic which doesn’t require that steep of a learning curve for individuals. Even though this report focused on the development of a database for ‘Your Teeth Our Smile’, for anyone it’s ideal. 
Lastly, the reason for choosing Access over Excel for the creation of a database is that Access provides forms which are useful for creating an end-user experience much more appropriate than creating in excel. Access is more suitable for inputting a large number of records which is what ‘Your Teeth Our Smile’ will be doing, moreover, Excel is more suitable to analyse data.
[bookmark: _Toc8935358]Disadvantages of Access
Firstly, Access has boundaries that limit the workflow of a database. Access is unable to incorporate any web-based information, the database that Access uses is unable to connect to the internet this is where alternative option like SQL Server is more appropriate for. For a small enterprise, Access is more acceptable, it becomes a problem where larger enterprises incorporate this approach for a database, e.g. SQL Server is more applicable for larger enterprises. 
Secondly, concurrent users on an Access database is painfully slow. Where more than 5-10 users working on a database at one time, this is a major flaw when implemented into an organization where there are numerous commits and editing happens simultaneously.
Lastly, the database is not ideal due to scalability, for a file size it holds approximately 2GB[11] which is not acceptable in a work environment even though it is possible to store data in a cloud-based server, it would be easier to swap to SQL Server as an example.




















[bookmark: _Toc8935359]Conclusion
This premise of this report was to evaluate the database created for ‘Your Teeth Our Smile’, the database created was evaluated on the design and overall implementation. The database created covered most of the user requirements, it is currently usable within an end-user scenario for ‘Your Teeth Our Smile’ but there is room for improvement. There was a discussion on the need for end-user computing and why it is relevant for developers to create applications for individuals with little to none computing skills, there are benefits for all parties when an end-user application is created and implemented. 
A more in-depth analysis of the database design across all forms and the importance of mail merge within an organization was discussed where the design choices were important to achieve a user-friendly end-user database. There were points for and against Access within an end-user environment, which to summarise Access is more appropriate for smaller enterprises but as an organization grows an alternative database application is more suitable.
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