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[bookmark: _Toc39522717]1.0	Introduction
The task presented is the development of a web application to demonstrate understanding of the concepts, principle and technologies used in the Software Development Lifecycle (SDLC) of a web application.
The method chosen is the use of ASP.NET core framework, implementing a Model View Controller (MVC) pattern on Visual Studio, using C#, Html and CSS (in the form of Bootstrap framework). Javascript interactivity was a possibility here also to create further interactivity. 
[bookmark: _Toc39522718]2.0	Requirements
The client brief followed for the application is to provide an online, automated booking system for a college. This system was to digitalise and automate the current paper booking system. The system is implemented to be able to facilitate a digitalised inventory of the equipment for loan to students in the media department.
As a must have, the requirements were to provide:
· A database list of students able to borrow the equipment.
· A database inventory of the equipment for loan, with descriptions and pictures.
· A facility for the students to be able to register bookings for the equipment.
· An authorisation system for administration staff to be able see, change, and authorise bookings and loans.
· An authorisation system for administration to be able to add, remove and change details for equipment and students.
· An authentication system for staff to be able to perform administration functions.
As a wish list, were to provide:
· Interactive search functions for looking up late returns.
· Interactive search functions for looking up student details for specific loans.
· The ability to turn a booking into an authorised loan.
The application had to be simple and easy to navigate and use for the staff and students.
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Figure 1 - The MVC Pattern [3]
The application design is following the Model, View, Controller (MVC) pattern, using ASP.Net Core framework to implement it. [1] [2] [3] [4]
This three-layered separation of concerns allows a more modular approach to developing a web application, through classes, enabling a more easily maintained system with the labour divided to separately handle the business logic, the display, and the commands. [3] [4]
The approach taken was the database first approach, as opposed to the code first approach, meaning that the database schema was designed initially to give a structure to how the application would operate and look. The initial stage, once the database and relationships had been designed, was to create the database and tables to enable the structure of the application to be created by Asp.net core. 
 From here the model classes, control classes, and view files were created to handle the above mentioned three layers, one for each of the functions within the application. In this case that is the bookings, items of equipment, booking of equipment and authorising of the loans. The model and control classes are c# whilst the view files are html with c# injections.
Once the scaffolded items had been created the next step was to manipulate and customise the views to create the navigation bars and home pages.
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Figure 2- Customised Application Homepage
Each of the following pages connect to the database and create the data structures using the model. The instructions are sent through the controllers and DbContext migration and the model updates the view dependent on what the controller has told it based on user input through the view.
The equipment index page has been designed to give a quick glance of the item description and a picture of the item. It also has the item number so that this can be used in the bookings page.
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Figure 3 - Equipment index page
The bookings page allows functionality for students to enter a booking and edit it but only staff to be able to delete.
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Figure 4 - Bookings index page
Search functionality has been added to the Students index page to be able to search and filter the students from the list by student number, first name or last name. This was done through a method within the controller. The student number is not necessary for the information needed in the student page but is useful as the bookings show the student number. Pagination has also been added to the page to limit the length of the page when more students are added.
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Figure 5 - Students index page
The loans page is ready with staff and admin functionality to perform the CRUD functions as loans need to be authorised by staff.
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Figure 6 - Loans index page
The equipment create class allows the function to add items and the additional functionality has been added to allow upload of image files to see what the item of equipment look like. The edit has the same method to allow pictures to be uploaded.
[image: ]
Figure 7- Equipment create page
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Figure 8- Equipment edit page
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Figure 9- Create bookings page

[bookmark: _Toc39522720]4.0	Testing and Evaluation
Testing, being part of the software development lifecycle to implement effective software, in this case an effective application. [5] [6] A set of test cases were developed for the functionality implemented within the application and the test results captured. A select few of the tests are shown within the tables below. This allowed the errors to be corrected, so that implementation of a fully functioning application can occur.
Table 1 - Authorisation and authentication test
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Table 2- Authorisation and authentication test
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Table 3 - Failed search bar test
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Table 4- Passed search bar test
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Table 5- Create Image file upload function test
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Table 6- Failed Edit image upload test
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Table 7- Passed Edit image upload test
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On reflection of the application developed so far, it is a basic functioning web application with the basic CRUD functions and good authentication and authorisation functions. The general data views are the basic views and could be developed further with linked table views to help with functionality in the application. The look of the website is minimalist and functional, and looks pleasing on the eye, with good functionality, as requested for the equipment. Most of the requirements have been met so far, however there are more requirements to complete the application such as linking the bookings table to the items and loans table to allow live interactive functionality. The application isn’t fully complete and doesn’t meet all the requirements as of yet.


[bookmark: _Toc39522721]5.0	Conclusion
The MVC model is a good model for modular three-tiered approach to development with easily maintained separate operational classes to look after their own concerns within the development and implementation cycle. ASP.NET through Visual Studio was an easy option in as much as the framework creates a lot of the functionality for the developer through an automated system, however, is hard to understand and operate without a full knowledge of Microsoft’s systems. It is felt there could be better ways to implement the MVC model using other frameworks or languages such as Javascript and / or PHP. The application was implemented well with most of the criteria met, and the functionality was good.
Future development of the application will see further search and pagination throughout the application. Moreover, it will have linked functionality to allow easy cross-referencing between views and subsequently tables to improve its functionality and practicality.
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