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1. [bookmark: _Toc513477747]Introduction
This report will cover the creation and evaluation of a web application for a library system that will be implemented using an ASP.NET Core 2.0 MVC. 
The following two sections will describe how the website will be implemented and an evaluation of the implemented website. This will include a list of requirements for the website, screenshots of it, and a list of the features that will be implemented from the requirements list created. This will be followed by an evaluation section which will evaluate the experience of the final website, how the site was tested, any problems that occurred, and how the problems were resolved. The report will be concluded by reflecting on the finished website with suggestions for further improvements. 

2. [bookmark: _Toc513477748]Implementation
The website that will be created is a library application that will allow users to browse through book titles, and librarians, or the administrators of the application, to add, remove, or edit book titles.
This application is aimed at educational institutes with a library, such as a university. A system like this may be desired for a university as it should reduce the time it takes for a visitor to manually find a book if the visitor does not know how to navigate the library or is slow at doing so. In addition to this, the system would also allow books to be indexed and managed easily through the administration-facing component of the application.
[bookmark: _Toc513477749]2.1 Requirements
The following will show the MoSCoW (must-haves, should-haves, could-haves, and won’t-haves) criteria for the members of this system, administrators, and for the website itself.
Such a system should have two kinds of user – students (regular members) and librarians (or administrators). These users should be displayed different pages that will display different sets of information and controls. 
[bookmark: _Toc513477750]2.1.1 Members
Must-haves
· The members of the application must be able to view book titles. A member should also be allowed to reserve books for withdrawal from a given campus where a library is located.
Should-haves
· Members should be able to filter their data. For example, data could be filtered by upcoming releases and popular releases.
· Members Should be able to search for a given title using a search form.
Could-haves
· Could be able to download E-Books

Won’t-have
· Won’t be able to perform Create, Update, and Destroy operations on data.

[bookmark: _Toc513477751]2.1.2 Administrators
Must-haves
· Must be able to perform all CRUD (Create, Read, Update, Destroy) operations on the data, namely, books, authors, publishers and libraries (or campuses)
Should-haves
· Be able to change their password
Could-haves
· Ability to manage and add other administrators
Won’t-have
· Won’t be able to add new kinds of pages – only books.

[bookmark: _Toc513477752]2.1.3 Website
Must-haves
· The website must be accessible to many kinds of users (Screen readers, colour blind users)
· The following pages should be available:
· About us
· Contact
· Home page
· Book viewing page
Should-haves
· Responsive design to allow desktop and mobile devices easy access to the website using media queries
· An email anchor link on the contact page.
· Form validation on the administrative pages.
· A search form to search listings on the website
Could-haves
· A contact form embedded on the contact page
Won’t haves
· A preview feature for books


[bookmark: _Toc513477753]2.2 Website overview
The following pages will show screenshots of the complete website. Following these screenshots, the features that have been implemented from the MoSCoW criteria given on the previous pages will be listed.
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Homepage
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Search “Index” page
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Popular books page
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Newly released books page
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Upcoming books page
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About page
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Contact Page
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Edit page – Generated by Controller scaffolding via Visual Studio (The create page looks the same)
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Book details page
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[bookmark: _Toc513477754]2.3 Implemented features
When referring to the MosCow criteria outlined earlier in the requirements section, the following is a list that shows what was implemented. All the must-haves have been implemented, thus this list will only show what was implemented as outlined in the should-haves and could-haves. Abandoned features have also been included.
Implemented:
· Members
· Can filter data by upcoming or popular releases
· Can use a search form
· Administrators
· Can change their passwords (through functionality provided by the Entity Framework)
· Website
· Has responsive design
· Has an anchor link pointing to an email address on the contact page
· A search form has been implemented
Abandoned:
· E-Books have not been incorporated in this website. This is due to the possibility of a user illegally copying the E-Books.

· Administrators cannot manage details of other members. This would be a useful feature; however, this depends on all the administrators being trustworthy. A future system could potentially include a permissions system to allow different levels of administrator – this would help with the problem of an administrator having too much power.

· An embedded contact form has not been incorporated on the contact page as this would require emailing to be set up on the server. Setting this up could result in the server sending spam to people if the server becomes compromised. Because of this security risk, an email form will not be used.
[bookmark: _GoBack]


3. [bookmark: _Toc513477755]Evaluation
This section will evaluate the completed web application as well as describing how it has been tested for errors. Any errors that have been discovered during development have been documented.
Web application
The finished web application meets all the criteria outlined in the requirements section. 
The design of the application was created to comply with WCAG (Web Content Accessibility Guidelines) by W3C (World Wide Web Consortium) [1], and thus should be accessible to users who may be colour blind or may have to use screen readers.  Considerations have been made for font sizes, contrasting colours and content wording to comply with WCAG. Also, at different resolutions, the website is still viewable as it scales to different resolutions using media queries, this will allow mobile users to access the website as well as desktop users.
The back-end of the website uses ASP NET Core. This is new software that allows developers to create websites using the MVC paradigm. [2]  MVC stands for Model View Controller, the idea behind this is that the business logic, data models, and views (data displays) are separated. [3] This allows code to be neatly organised and easier to test as the system is split up.
Content
The content on this website would ideally be created by an administrator or author of a book. However, for demonstration purposes, descriptions of books have been taken from amazon.co.uk as the website has a wealth of books. However, in production, real information should be used as taking this information from Amazon violates copyright and could result in IP infringement lawsuits. [4] When creating new content, WCAG should be followed to create content that is readable – this should consider line spacing, contrasting colours and sentence wording that is easy to read.
Testing
The pages of the website have been individually tested by visiting each kind of page on the website, both for regular users and admin users. The static pages themselves have been tested with the W3C Mark-up validation tool [5] to check for errors.
When an error occurs when running the server, the first area to check is an error message that displays when a page is requested, however, sometimes it is also quite useful to investigate the web server messages running in Visual Studio. Both the server and website messages were inspected when an error has been given.

Errors & Solutions
The following is a list of errors that has occurred during the development of this project and their solutions.
	Error
	Description & Solution

	#1 Models not available
	One of the first errors that occurred during the creation of the web application was that models were not available when checking the database. This error was occurring because the tables were not added to the context file, thus the migrations were not being made.

	#2 Unable to migrate with data present
	After creating a few data records, the ability to apply more migrations did not work as ASPNETCore was trying to make guesses as to what was going to happen to the current data when the migrations were made. In this case, it could not do anything as it was trying to cast and a string to an int, which is not possible. To fix this, a query was created to remove the offending records (books in this case) in the database. These could be removed as they could have been easily re-added, however, in production a better solution would be needed to prevent data loss.

	#3 Packages not available
	In early development of this application, much of the desired functionality did not work as the packages that have been imported have not actually been downloaded. This was due to a strict firewall. This was resolved by setting proxy details in the NuGet package manager to allow packages to download through a proxy.

	#4 Displaying labels instead of names
	When displaying a page, the labels of data would be displayed instead of the data itself. This was a result of using the function DisplayForName rather than DisplayFor.

	#5 Not being able to add multiple books to one Author
	This error occurred a result of setting up a one-to-one relationship rather than a one-to-many relationship. This was fixed by implementing the one-to-many relationship and as a result, the user can now add multiple books to an author.

	
	


Reflection & Future Improvements
The web application has met the goals that have been set out, however, it is currently only suitable for demonstration purposes. In production, an extra table would be needed in the database to manage book withdrawals as there is currently not a mechanism for tracking this. This table could contain the quantity of books available, while another table could record book withdrawals and the student number associated with it.
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