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Introduction

The following report documents the task assigned for the second half of the Web Development module (M5X01058). The task specified requires the creation of a ASP.NET Core web application which integrates an SQL Server Express, 3NF normalised database.

The chosen subject matter for the application was that of worldwide, German car manufacturer Volkswagen. Firstly the report documents the implementation of the web application, considering the requirements using the MoSCow analysis method. An entity relationship diagram is provided to illustrate the structure of the database and their relationships, finally screenshots are provided of the finished application.

The evaluation section provides documentation on the features which have been implemented into the system and testing of these features. An updated MoSCow table is provided to show any requirements proposed which have or have not been implemented. In addition, a new ERD is given to demonstrate an improved database structure. Finally, the web site and application’s design, functionality and information are discussed, inclusive of evaluation.

References and full bibliography list follow the main report.

User & Admin Account Details 

Admin

e-mail: admin@volkswagen.co.uk
Password: Main_admin1

User

e-mail: pndavies@icloud.com
Password: 1Volkswagen_

















Implementation

2.1 Description of Web Application

The web application produced is based on major vehicle manufacturer, Volkswagen. Its purpose is to serve one the many local franchises trading under the brands name, in the case of the produced, the Swansea franchise. 

The applications purpose is to allow customers to register their personal details, along with their VW vehicles, with the main purpose of booking their vehicles in with the VW technicians at the site to maintain or carry out mechanical work. Registered users can create, read, update and delete their personal details, their vehicle details and their bookings. Users can also find information of current staff members, who will be serving them, and the site also includes links to inform about the history of the location of the business. In addition, a protected administrator’s view if provided to allow an admin to perform similar CRUD [1] operations on data relating to staff members and all registered users data. 

The system is aimed primarily at Volkswagen owners, older than the legal driving limit. However, as Volkswagen Is part of a larger conglomerate, VAG, who produce vehicles under the names of Audi, Skoda, Seat, Porsche, Bentley, Lamborghini, Bugatti, Ducati, MAN & Scania [2] the system could be extended in the future to target and meet the requirements of these customers. 

For customer of Volkswagen, the system holds relevance as it will enable them to book their vehicles in 24 hours a day, 7 days a week, with a technician they know and trust. This in turn may elevate some of the worries customers may have when something mechanically fails with their vehicle. The system proposed will also allow users to book in at convenient times, displaying all available drop off dates, further eliminating the stress and time taken when speaking to garages, and eliminating the usual 9 – 5 hours. The web application also offers a ‘members area’ which further enforces the brands ‘club’ like image. 


















2.2 Functional & Non- Functional Requirements

To begin identifying the requirements of the proposed Volkswagen Garage web application, firstly, the functional & non-functional requirements will be identified. 

Functional requirements are those that the system should do, they also define what the system should do, they are declarations of services of which the proposed system should deliver and how the system should react and behave [3], [4].

Non-functional requirements specify how the system should behave, or how it performs a certain function and limitations of the systems functionality, which in turn will guide the development of the system [3]–[5].

Functional Requirements 

1. Web application must allow users to register for a personal account to use applications services. *

2. Application will contain form validation in terms of password login system and checking of fields in forms. *

3. System should automatically send confirmation email when a new account is opened. *

4. Application must allow users to view profiles on staff from Swansea branch. *

5. System should email a confirmation when a booking is made. *

6. Customer should be able to book vehicles in for specifically described jobs and MOT’s. *

7. Customers should be able to book test drives. *

8. Customers should be able to book meetings with sales personnel. *

9. Customers can use services provided by application to book appointments at any one of the Volkswagen dealerships in the network. *

10. Customers can use system to remind them of MOT and Service due dates. *

11. Customers should be able to add more than one vehicle to their virtual ‘garage’. *

12. Application should display service, MOT and complete job history of every vehicle they have registered. *

13. Application will allow users to edit, update, delete and add records (crud operations) (delete vehicles, edit their vehicle or personal details, add vehicles to their garage). *

14. System should allow users to browse online manuals. *


15. System should allow tracking of owners new car orders from factory to the showroom. *

Non-Functional Requirements

16. Web application must load quickly. *


17. Application must adhere to W3C[6] web standards. *


18. System must be able to allow CRUD operations simultaneously to multiple users. *


19. Front-end design must be aesthetically pleasing and represent Volkswagen Brand. *


20. Application must be easy to navigate. *


21. Customers must be able to specify which mechanic works on their vehicle when booking. *


22. Customers must be able to specify which sales person they wish to book a test/drive and or sales meeting. *


23. System must confirm an appointment of a sales meeting/test drive/technician booking with details of booking and image of chosen staff member. *


24. System should remind customers of MOT & Service dates via Confirmation e-mail to either customer or staff member to contact customer by phone, or an SMS message direct to customer. *


25. Must work across different platforms. E.g. Desktop & Mobile Devices, Different operating systems and different web browsers. *












2.3 MoSCow Ranked Requirements of Application

MoSCow criteria is a process of prioritising functionality proposed for a system by splitting up the functions recognised into four different areas, ‘Must have, Should have, Could have & Wont have’. All requirements recognised are important to the application being developed, however, it is important to deliver the most immediate system benefits first, meaning the system will be developed to deliver the ‘Must have, Should have & Could have’ requirements foremost, however, should the project timescale be strained, the ‘Should have & Could have’ will be the first to be removed from requirements [7].

In table 1 below it is possible to see the functional and non-functional requirements stated in section 2.2, ranked using the MoSCow criteria. 

	KEY
	MUST HAVE
	SHOULD HAVE 
	COULD HAVE 
	WONT HAVE



	REQUIREMENT
	MUST 
	SHOULD
	COULD 
	WONT

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	16
	
	
	
	

	17
	
	
	
	

	18
	
	
	
	

	19
	
	
	
	

	20
	
	
	
	

	21
	
	
	
	

	22
	
	
	
	

	23
	
	
	
	

	24
	
	
	
	

	25
	
	
	
	



Table 1. Showing MoSCow ranked requirements. 








2.4 Entity Relationship Diagram

In fig.1, the initial database design is laid out in an entity relationship diagram.
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Fig.1 Initial Entity Relationship Diagram














2.5 Screenshots of Web Application

Home Page
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About Page
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Staff Team Page
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Staff Details
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Contact Page
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Register
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Log In
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Customer Landing Page
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Manage Account
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Manage Garage
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Edit Vehicle 
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Remove Vehicle
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Bookings Page
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Edit Booking
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Remove Booking
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Administrator Home Page

[image: ]

Staff Details Page (Admin)
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Edit Staff Details (Admin)
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Delete Staff (Admin)
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Coming Soon Page
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3.1 Requirements Implemented

Table 2 shows an updated version of the MoSCow table produced, indicating which features were implemented. (Implemented features shown with a  symbol, not implemented with an  symbol).

	REQUIREMENT
	MUST 
	SHOULD
	COULD 
	WONT

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	

	16
	
	
	
	

	17
	
	/*
	
	

	18
	
	
	
	

	19
	
	
	
	

	20
	
	
	
	

	21
	
	
	
	

	22
	
	
	
	

	23
	
	(Technician)
	
	

	24
	
	
	
	

	25
	
	
	
	



Table 2. Updated MoSCow Ranked Requirements

* Web application does adhere to some W3C [6] web standards, but fails others.

From the MoSCow table, it is evident that many requirements initially identified were not implemented in the web application. The reasons for such will be laid out in the following sections of this report.








3.2 Testing of Web Application

The main feature of the application is the ability to perform CRUD operations on the database. This was extensively tested in both customer role and admin roles. Initial testing yielded some errors;

1. Editing Vehicle in customers garage.

When editing a customer vehicle, any changes saved yielded the following error message.

[image: ]

This error was traced back to the drop-down menu containing the Id’s of all customer registered in the database. At first, to avoid customers selecting another customers ID and updating their garage instead, this field was commented out, thus rendering it invisible to the user, however, when commented out, the Customer ID was no longer being passed to the database and the subsequent error being thrown. To overcome this, a class from Bootstrap’s [8] library was used – ‘d-none’ which relates to the CSS property ‘display: none;’ which will render the CustomerID field on the form invisible to the user but the CustomerID data required by the database will still be passed via the query. 

2. Migration Update didn’t update Vehicles Controller.

It was discovered that the Vehicle Registration Field ‘RegNo’ was omitted by mistake when creating the database entities, to remedy this, a new migration called ‘AddRegNo’ was created using the NuGet Package Manager console with the following command.

[image: ]

And subsequently updated using the ‘update-database’ command.

[image: ]

Upon testing the application update, it was found that when editing a vehicle to add the ‘RegNo’ field, no update was being committed to the database. Upon inspection of the query in the Vehicle Controller, it was found that the ‘update-database’ command had not included the new field in the controller query. 

[image: ]

‘RegNo’ Added to query.
No ‘RegNo’ field in edit query.


[image: ]

Upon adding the ‘RegNo’ field to the query, the update was successfully committed to the database.

3. Administrator’s Access 

Administrators should have access to all areas of the web application, this includes customer records and details, however, this is not the case with the system created. Administrators only have access and can perform CRUD operations only to the staff records in the database. This is feature has been omitted purely down to time constraints, with other assignments due in before the end of the academic year, time was not afforded into the research and implementation of this feature. 

4. Upon checking if users had been registered to the system, it was discovered that both the built in ‘Application User’ or ‘AspNetUsers’ table and the implemented ‘Customer’ table both contained a field for ‘Email’ address. Although this has no real impact on the system, duplication of fields does not meet 3NF [9] requirements and closer attention would be paid to the existing .NET core tables provided. 


































3.3 Updated Entity Relationship Diagram
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Fig 2. Updated Entity Relationship Diagram

Fig 2 shows an updated entity relationship diagram which demonstrates how the database schema would be designed if the web application was to be produced again. 

The diagram shows the removal of the ‘Mechanic’ table, this no longer breaks up the relationship between the ‘Staff’ & ‘Booking’ table, which in turn will allow bookings to be assigned to any staff members in the staff table, not just mechanics, allowing for test drives, and sales appointments to be assigned to respective staff. 

In addition, the tables have been updated. The ‘Staff’ table now incorporates a ‘PosistionID’ field to distinguish different staff members roles, and child ‘Booking’ table includes new fields; ‘AssignedStaffMember’, ‘JobType’ (An Enum), ‘JobBookingDate’, ‘JobStartDate’, ‘JobCompletionDate’ & ‘JobNotes’ to allow greater flexibility when bookings are made in relation to different tasks (test-drives, sales meetings etc.). These additions also allow more information to be relayed to customers, improving the user interface. 

A ‘DOB’ (Date of Birth) field has been added to the customer table, and Email removed. 














































3.4 Design, Functionality, Information & Reflection

The Volkswagen web application produced provides a modern and aesthetically pleasing web presence for the company which reflects the brands image well. Navigation is simple and intuitive. The colours used across the site a fresh and the font-family utilised is that of Volkswagens own logos. However, it is felt that the font colour and background colour of the site and the font colour clash somewhat and would be difficult to read for some visually impaired users.

Although it is felt the overall front-end design is well thought out and presents well, some aspects let the site down. Firstly, the display of data from the ‘Vehicles’ and ‘Bookings’ tables is somewhat untidy and does not reflect the image of the rest of the site. More time is needed to improve these design aspects. However, the display of the ‘Staff’ table data does present well, utilising Bootstrap’s ‘Card’ styles.

Functionality of the application is overall good; however, it would be desirable to implement more of the proposed features in section 2.  Most notably requirements, 3, 5, 7, 8 & 10. With a more lenient time constraint these features could be incorporated into the system. In addition to the proposed requirements, from researching the real world Volkswagen Web Application [10] features like booking a service as a guest at any retailer throughout the Volkswagen dealer network would be an advantageous feature of the application. 

Information provided on the site is very basic, only offering staff, contact and history information to the user. Should the application be adapted for the real world, more information of Volkswagen’s products would be integrated into the website. It is said by AutoTrader [11] that 59% of car buyers research online before purchasing or visiting a showroom [12] which suggests that displaying Volkswagen’s products across their website would be imperative. 
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Volkswagen Swansea

Volkswagen has been an integral part of the Sinclair Group for more than 40 years with our association beginning with the award of the franchise in 1975 in

Port Talbot, where our company was originally founded

Over the decades, we have strengthened our partnership with Volkswagen by adding dealerships in Swansea (1977), Bridgend (1981) and Neyland (1985),
plus most recently, Cardiff and Newport (both 2008).

Today as one of the biggest groups in the Volkswagen UK retail network, our commitment to the brand and our customers has never been stronger. We
operate from state-of-the-art retail outlets that are second-to-none and display the latest models in style, whilst our approved used stock featuring 100s of
vehicles offers one of the widest choices throughout the British sles.

Behind the scenes, our workshops are equipped with the latest technology and our Volkswagen-trained technicians are on hand to undertake servicing,
MOTs, maintenance and repairs — all to the highest manufacturer standards. We boast our own bodyshop to undertake every aspect of accident repair work
too.

Whilst we continue to grow, you can be assured that we haven't forgotten our roots and the teams at each of our six Retailers remain steadfast in delivering
the same exceptional levels of personal service that thousands of Volkswagen customers have enioved over the vears.
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