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1 Introduction
The project thyself will be producing will be an E-commerce front and back end web application for UWTSD. The project will allow customers ‘students’ to browse and purchase products that UWTSD sells.

2 Aim
The aim of the project is to develop an e-commerce website to allow students and customers to shop online and purchase UWTSD merch.

3 Objective
Research and analyze current e-commerce systems and other university online shops.
Research different methods of creating/getting a e-commerce system such as custom, off the shelf, bespoke etc.
Surveying students on the current online and physical shop. See what students would like to purchase online from UWTSD.
Research different methodologies that can be used throughout the development and review of the project and choice one suitable for said project.
Create an online e-commerce system to allow students to shop online
User test the application on students and get feedback.
Fix mistakes and bugs and push application
Evaluate the application, review and project.




4 Summary
In this report, I will be going through the research & analysis, methodology, design and development of the UWTSD online store. This report will show research & analysis of existing E-commerce stores, other university online stores and UK         E-Commerce statistics. This report will also show the methodology I chose to use with my research & analysis, The development and implementations of a feature full E-commerce store for UWTSD. This report will also feature review and reflection of the project and my development.





























[bookmark: _Toc7548369]5 Background of E-Commerce

There are several different e-commerce solutions that are available to use such as;
Clarity-ventures [1], Blue park [2], Shopify [3], 3dcart [4], Core commerce [5], Voluison [6], Big commerce [7] and more.
All these services supply you with off the shelf e-commerce applications, these applications allow you customize, remove and add features within your application, some of these solutions even offer custom written code for your application if requested.
However, these services cost mainly monthly pay or a big sum of money for example blue park offers £25 per month, £40 per month and £60 per month for different packages.
In the table below, this shows how the features that the applications supply;
	Features
	Clarity-ventures[1]
	Blue park[8]
	Shopify [3]
	3DCart[4]
	Corecommerce[5]
	Volusion[6]

	Payment system
	N/A
Need login/purchase
	Pay pal, stripe, sage pay, Barclay card, World pay, Secure trading, Payment sense, Authorize.net, Card save, pay point, Pay Vector
	N/A
Need login/purchase
	Contains secure payment system but does not listed.
	Secure payment system, card systems not listed 
	Secure checkouts, card systems not listed 

	Stock control
	
	A way to manage your stock (back orders / pre orders)
	
	Not listed
	Track inventory and stock.
	Inventory / Stock control

	Postal / tracking
	
	Fulfil, way to track and send packages locally or globally
	
	Multiple shit too, however does not disclose more information.
	Local and global sales, easy shipping by fulfilment simple.
	Shipping orders, drop shipping, manages returns

	Security
	
	SSL, GDPR compliance, PCI safe, 
	
	SSL, Secure level 1 PCI Hosting
	PCI-DSS level 1 compliant
	PCI-certified, SSL certificates

	Hosting
	
	99.99% up time, UK based and highly secure
	
	Web hosting included, your own domain, 99.99% up time.
	99.99% up time, Secure hosting, fraud and spam protections.
	Custom domain, 99.9% up time, 

	Backups
	
	Backup site.
	
	Daily backups
	Not listed.
	Not listed

	Support
	
	Site and technical support.
	
	Customer and owner support. Site and technical.
	Site and technical support
	Online and phone support





[bookmark: _Toc7548370]6 University shops 
[bookmark: _Toc7548371]6.1 Swansea University 

[9] There is several university’s in wales that have online shops such as Swansea university. Swansea university sells several products such as hoodies, T-shirts, graduation products, mugs and more. The following is some gathered information and features about their website;
1. Navigation bar contains 4 types of categories, brief and not a lot of options. 
[image: ]
2. Small list of products displays the information product name, price, picture of the product and a small description.
[image: ]

3. Product options such as size, colour a and quantity.
4. Specific product information, this is a graduation hoodie, so it shows graduation year and ceremony time.
5. Extra personalisation for the product such as your name or/and you’re your initials.
6. Add to basket and continue shopping (does not need to be logged in to add to the basket)
7. Checkout (requires address / personal information)
8. Site has global SSL (https)
[image: ]


[bookmark: _Toc7548372]6.2 Cardiff University

[10] Cardiff university also has an online shop that sells Hats & scarfs, crewnecks, Hoodies, T-shirts and more. The following is some gathered information and features about their website;

1. Navigation bar contains 4 types of categories, brief and not a lot of options. 
2. medium list of products displays the information product name, price and picture of the product (gallery of product).
3. Product options is size, these is other options such as colour, material etc however it’s linked to the product, not an option.
4. Specific product information is size only.
5. Add to basket and continue shopping (does not need to be logged in to add to the basket)
6. Checkout (requires address / personal information)
7. Site has global SSL (https)

[bookmark: _Toc7548373]6.3 Bangor University 

[11] Bangor university also has an online shop that sells hoodies, sweatshirts, T-Shirts, sport leggings, Vests and more. The following is some gathered information and features about their website;

1. Navigation bar contains 6 types of categories, brief options but able to navigate. 
2. medium list of products displays the information product name, price and add to basket button.
3. Product options are size and colour.
4. Add to basket and continue shopping (does not need to be logged in to add to the basket)
5. Checkout (requires address / personal information)
6. No SSL within the site or basket.

[bookmark: _Toc7548374]6.4 South Wales University 

[12]South Wales university also has an online shop that sells hoodies, caps, sweatshirts, polo shirts, sweaters and more. The following is some gathered information and features about their website;

1. Navigation bar contains 4 types of categories, brief options but able to navigate. 
2. Very small list of products displays the information product name, product price.
3. Product options are size, colour and quantity.
4. Add to basket and continue shopping (does not need to be logged in to add to the basket)
5. Checkout (requires address / personal information)
6. No SSL within the site or basket.

[bookmark: _Toc7548375]6.5 Trinity saint David University 

[13], [14] Trinity Saint David Wales university also has an online shop that sells hoodies and t-shirts. The following is some gathered information and features about their website;

1. Navigation bar contains 6 types of categories, brief options but able to navigate. 
2. Products listed 
3. Product options are size, colour and quantity.
4. Add to basket button add 1 product to the basket (only accepts one item, more than one item of a different type will crash the page)
5. Checkout (requires address / personal information), is done via PayPal.
6. Site does have global SSL (https).

[bookmark: _Toc7548376]7 Wales university shop review 

Looking at multiple different university shops online, there is a lot of similarities and differences between them. Throughout my analysis, I looked for functionality, design, implementation and ease of use.
	#
	Swansea University
	Cardiff University
	Bangor University
	South Wales University
	Trinity saint David University Swansea

	Navigation
	Y (6/10)
	Y (9/10)
	Y (7/10)
	Y (4/10)
	Y (2/10)

	SSL state
	Y (2/2)
	Y (2/2)
	N (0/2)
	N (0/2)
	Y (2/2)

	Product description
	Y
	Y
	Y
	Y
	Y

	Basket guest / logged in
	Y / Y
	Y /Y
	Y /Y
	Y/ Y
	N / N

	Tags
	N
	Y
	N
	N
	N

	Search bar
	N
	Y
	N
	N
	Y(N)

	Appearance (1-3)
	2
	3
	2
	2
	2



[bookmark: _Toc7548377]7.1 Functionality – throughout my research on the websites, they have basic functionality such as, look at products on a page, select a product, choice product options for example size or colour and add to basket. This is enough for a user to purchase a product, however doesn’t give them a lot of options.

[bookmark: _Toc7548378]7.2 Design- when analysing the research of the websites, all the shops had a basic design however clean, this would allow users to navigate and see the desired content. However, the design could be designed to be more modern and display content/functionality that allows for a great e-commerce shop.

[bookmark: _Toc7548379]7.3 Security – While looking through the chosen shops, it was apparent that security was an issue due to the sites not only using SSL, this would be within sensitive locations such as login/signup forms and purchase areas. The following picture shows one of the university shops not having SSL;
[image: ][image: ]


This goes for the other university’s also listed within the comparison, this is a big security flaw due to data being posted over the network and internet in plain text. [A.1]
List of university’s with and without SSL;
With: Swansea University, Cardiff University.
Without: Bangor University, Trinity saint David University, South Wales University
[bookmark: _Toc7548380]7.4 overall – throughout my research on each of the websites, I found that due to ‘Cardiff university’ having good functionality such features as tags, searching, viewing products via images and information etc. and has a good design and layout, this will conclude that Cardiff university throughout samples of different university shops were the best in design, functionality and ease of use for the users.

After analysing the off the shelf applications and other universities. I can see a trend of features that are offered and is built within and features that are missing, such as most site has a search functionality but hardly any of the sites uses tags. At this stage, the features that are the most common should be implemented within the website and therefore the website should contain common functionality that is used throughout the other universities.

[bookmark: _Toc7548381]8 Methodology, research & development
[bookmark: _Toc7548382]8.1 Agile Software Development Methodology

[15]Agile Methodology is a development methodology to go through development and release with the least amount of risk possible. Within this methodology, the stages go as follows;
[image: ]
Image sourced: https://blog.capterra.com/the-ultimate-guide-to-agile-software-development/#agilecycle
[16]Throughout the life cycle of this methodology, development will be the first stage, when it comes to the end of development, testing and integrate will occur. After the testing stage several small stages will happen such as; review, feedback and approving. Approving is the critical part of this methodology where if it gets approved, it will be released and if not. It will need to go through stages ‘record & make changes’, ‘Adjust & Track’, ‘Next Iteration’ and go through development again. This methodology will ensure the least risk and issues that can occur when being released due to the checks and not pushing it out if it is not approved. There is several advantages and disadvantages such as;[17][18]
[bookmark: _Toc7548383]8.1.1 Advantages
· Deploying software faster due to making small commitments per release
·  You can find, detect and fix issues and bugs quicker
· You can get feedback quickly from customers/users
· You can implement features or functionality as tests due to the costs of implementing is low.
[bookmark: _Toc7548384]8.1.2 Disadvantages 
· Harder to see and view progress because many small commitments are occurring 
· If developers finish their workloads, they can’t start a new product/area. 
· You need to have long time ideas and vision for the application
· Developing the software takes time













[bookmark: _Toc7548385]8.2 Extreme Programming Methodology

[15]Extreme programming is a methodology where a developer or multiple developers create software in a loss and unstable environment. This methodology is used to make it flexible and lower costs due to not needing so much attention and control over the software being developed.
 [image: ]
Sourced: https://atesterthing.wordpress.com/2017/08/17/agile-methodology-extreme-programmingxp/
[19][20]As you can see above, the image shows a basic diagram of a XP methodology. The image shows its basic steps of planning, design, coding, testing and release. This allows a flexible and loosely controlled product to be developed without high costs, however there is more risks compared to the Agile due to possibility of having more issues within the application due to not having strict criteria to follow. XP gives the users what they want, meaning when a user requests a feature. If there are developers free, they will jump on and start developing said features. There is several advantages and disadvantages such as;[21][22][23]

[bookmark: _Toc7548386]8.2.1 Advantages
· Fast development
· Cost effective
· Easy to see commitment and progress
· Flexible for the developers and customers
· Happy customers (seeing progress)
[bookmark: _Toc7548387]8.2.2 Disadvantages 
· Code can be ‘bad’ or messy
· This method is very unstable if developers don’t work in the same place geographically
· Developers are not fully monitored and would be working slow 
· All party’s need to put max effort (customers, developers, company etc.)
· Product is at higher risk if something fails or goes wrong
· Duplication of code / data (not using the same code already written

[bookmark: _Toc7548388]8.3 Rapid Application Development Methodology
[15][24]Rapid Application Development Methodology uses a rapid software development technique to prototype and deliver software. [25]RAD allows developers and designers to rapidly develop prototypes and designs without effecting the product. [26]One of the main reasons why this is important within development is when software is in testing or processing fazes, its very hard to implement more functionality or changes, this leaves big gaps were the program would be better more features or changes and RAD allows prototypes to be developed so when the software passes testing, prototypes and be implemented immediately.
[image: ]
Sourced: https://kissflow.com/rad/rapid-application-development/
There is several advantages and disadvantages such as[27][28][29];
[bookmark: _Toc7548389]8.3.1 Advantages
· Quick delivery time
· Good quality code/application
· Low maintenance
· Encourages customer feedback
· Increases uses of reusable elements such as code (OOP)
8.3.2 [bookmark: _Toc7548390]Disadvantages 
· Needs developers that are close and good communication skills
· Need highly skilled developers
· Cannot be used for smaller projects
· When technical development, risk is too high

[bookmark: _Toc7548391]8.4 Waterfall Methodology

[15][30]Waterfall methodology is the most known development methodology, and this is because it covers a lot of criteria that is desired for the development of an application.[31]This methodology allows for a rigid and linear development over several stages.
[image: ]
This methodology is simple and fits a basic timeline over development for an application. Requirements from end user, Design, Implementation, Verification and Maintenance.
There is several advantages and disadvantages such as;[32][33][34]
[bookmark: _Toc7548392]8.4.1 Advantages
· Everyone keeps up, hard to fall behind
· Everyone keeps to timeline
· No financial surprises 
· The outcome is easy to see
[bookmark: _Toc7548393]8.4.2 Disadvantages 
· Needs can be difficult to define
· Lack of flexibility 
· Cannot move forward until everyone is at the same stage

After assessing and looking through multiple different development methodologies, I have chosen the ones that represents and fits the application criteria the best. I have look at Agile Methodology, Extreme Programming Methodology, Rapid Development Methodology and the Waterfall Methodology. Throughout the main methodologies that were chosen. Extreme Programming (XP) methodology will fit the development cycle the best for this application. This is because of the flexibility it gives while not being so restricted to the application requirements. The aims and objectives were set, and the application will be having these developed over the timeframe that the application has over the year.

[bookmark: _Toc7548394]9 Trinity Saint David University physical shop

To understand the application better and what will need to be developed, I visited the physical Trinity Saint David shop in and arranged a date to visit next, this was due to the shop not being fully setup yet due to the move from mount pleasant. I went back a few months later and spoke to one of the staff members. There was email communication between the staff member that manages the current online shop and me.














[bookmark: _Toc7548395]10 E-Commerce stats

[35] Sale Cycle article did research on the most useful and interesting E-commerce stats from 2018 and older. The following graphs and statements are from their website that they have sourced themselves or from others.
[image: F:\Uni Work\Year3\MainProject\assets\images\uk-ecommerce-sales.png][image: F:\Uni Work\Year3\MainProject\assets\images\copy-uk-ecommerce-as-of-total-retail-sales.png]On Sale Cycle, they state that “In the UK, ecommerce has grown steadily, reaching £137.38bn last year, according to ONS data.”.

On Sale Cycle, they state that “Online share of overall retail sales is currently 16%, up from around 9% in 2012.”



The data that has been collected here is relevant to my application, this shows that more and more people are using e-commerce systems due to the sales increase and shows that the UK e-commerce has been growing. This shows me that it is possible that students may give more convenience to students to use an online store.



[image: F:\Uni Work\Year3\MainProject\assets\images\checkout-frustration.png]
On Sale Cycle, they state that “A survey by Namagoo looked into the most frustrating parts of the checkout for desktop, mobile and tablet shoppers.” 

In this analysis, it can be taken that it is important to ensure several supports for different devices due to lots of users using a wide range of devices. It will be important that the application can be supported on several different resolutions and devices such as phones, tablets and desktop/laptops.
[image: F:\Uni Work\Year3\MainProject\assets\images\reasons-for-checkout-abandonment-1.png]
Sale Cycle state that “The same survey also asked customers why they abandon purchases during the checkout process. Shipping and fees are the biggest bugbear, followed by site errors and the need to register before checkout.”

In this graph above, it shows it’s is super important to ensure the issues users experience while shopping online does not occur on the application being developed. This analysis shows us that there are several reasons why users leave the shop. The main problems are that the shipping / other fees are too high, website errors and had to create an account. These issues will need to be assessed as main priority to ensure they do not occur.


[image: F:\Uni Work\Year3\MainProject\assets\images\top-retailers-loqate.png]
Sale Cycle state that “The top 30 online retailers from the UK, US and Europe, ranked by revenue, projected growth, physical presence, and online capabilities such as address verification, delivery
and payment options.”.

In the analysis above, this shows the biggest retailers not only in the UK, but also the US and Europe. It will give the application a good point to start by looking at functionality that these shops have and implementing them.







[bookmark: _Toc7548396]11 Survey

Throughout the development of the survey, a few procedures where put in place to ensure a correct and understandable survey for the users. There were a few steps of the development of the survey as following;

[bookmark: _Toc7548397]11.1 First draft

The first draft of the survey is when me and Gaynor was bringing up ideas and questions that maybe useful for the analysis and development for the online shop. This is important to ensure that the readers of the survey can understand and answer the questions correctly without no confusion.
[image: C:\Users\RickyJ\Desktop\y3_AppliedComputing\MainProject\assets\images\Survey_Draft.png]










There are many questions that were tested via the pilot survey, this is to give out to other students to assess the survey and ensure that they can read the questions and understand them correctly. While testing the survey, I got several different improvements made and commented on, however I do feel that the survey could have gone through more checks for more clear questions. I speak about this in the
In the image below, this shows the corrected and piloted survey via the students I used to test it on. I will list the changes and why the changes were important for the survey.
In the image above, this is the pilot survey after the giving them out to a select number of students there were changes and recommendations made;
· Added Disclaimer: this was important for the students filling out the survey that all the data collected will be analysed and used within my project and could be shared with the trinity university (Committed by: Ash, Luke)
· Added course field: this was to get an understanding of what the students are studying for analysis, for example finding out if there is a difference from IT and non-IT students when it comes to shopping online. (Committed by: Gaynor)
· Question 2: this was to be more specific for the user to get a better understanding we mean trinity university
· Question 2.1: changed from “physical store” to “store premises” this was to give a better understanding of what the question was asking
· Question 4: due to discussion with the pilot I added more variety of options such as Amazon pay, World pay.
· Question 5: More specific for delivery options, instead of being broad, there was more detail added to the options given e.g. instead of “collect and pickup” to “collect and pickup from university campus”

[image: ]
These changes were made to allow users to read the questions more clearly to ensure best transparency and to get the best results to ensure the analysis data is the best quality.











[bookmark: _Toc7548398]12 Survey Results

Below are the following results that have been analysed from the survey and put into visual bar charts, pie charts etc.

[bookmark: _Toc7548399]12.1 Students age and gender









In the graph above, this shows out of 30 students surveyed that;
    20% (6) below 20			   33% (10) were between 20-24
30% (9) were between 25-30	7% (2) were between 30-34
7% (2) were between 35-40	3% (1) were between 40-44
In the graph above, it shows that most of the students are between 20-30 and shows a large range of ages are within the university.





[bookmark: _Toc7548400]12.2 Students Gender







In the graph above, this shows that out of the 30 students surveyed that;
53% (16) were male, 44% (12) were female and the other 3% (1) did not list his/her gender. This gives us an idea that the genders are close to 50/50. This implies there could possibly be traffic of students male and female.

[bookmark: _Toc7548401]12.3 Shopping online






In the image above, this shows out of 30 students surveyed that 90% (27) of the students have shopped online where the other 7% (2) haven’t shopped online. The other 3% (1) is N/A due to the question not being filled in. This ensures us that at least most of the students have the capability and understanding on how to shop online.


[bookmark: _Toc7548402]12.4 Bought from UWTSD







In the image above, this shows out of 30 students surveyed that 83% (25) of the students have not bought from the physical or online store, where 7% (2) have bought from the online or physical store but 10% (3) did not fill in the required question. The graph above could show 2 outcomes that 1) the students do not know about the university store or 2) they would not like to purchase anything from UWTSD.





	
[bookmark: _Toc7548403]12.5 Bought from UWTSD Stores

In the image above, this shows out of 30 students surveyed that 28 of them have not bought from the any of the UWTSD store and 2 of the students have bought from the physical UWTSD store. In the graph above, we can analysis that none of the students surveyed know the online store exists or didn’t want to purchase products online. However, it does show that at least 2 students surveyed knew that the physical store existed and bought product/s.



	




Continuing with the graph before, out of the 2 students that bought from the UWTSD store, were hoodies. UWTSD only supplies sweet shirts, hoodies and jumpers. It may be a good idea to increase the number of products and advertise them more throughout the university to get more attraction.
[bookmark: _Toc7548404]12.6 UWTSD Delivery system

 
In the image above, this shows out of 30 students surveyed that; 
38% (15) Would like to use ‘Post and Package’,
13% (5) Would like to use ‘Buy and Collect from union store’,
49% (19) Would like to use ‘Collect from their own campus’.

The graph above is important to analysis to ensure you give the right features to the students. Most students would prefer to pick their purchased products up from the campus they study at or to get it delivered by post and package.






[bookmark: _Toc7548405]12.7 Payment System
Throughout my research and my survey’s, I have concluded several payment systems are prime within E-commerce stores, the following results are from my Student Survey;









Within the graph above, this snows that the prime 2 payments systems from the survey is Visa and PayPal. However, others were listed by the students Gi-pay and Apple pay.
From my findings from surveying students, there is several different variables that I would need to consider when analysing and building the requirements for the project.
When analysing the survey results, the pool of students very depending on the course they are studying, and the age. However, a balanced number of males (16) and females (13) with 1 participant not listing his/her gender.
It seems that most of the students didn’t know about the online store and only the physical shop, however due to the physical shop changing locations and university relocation, not many of the students being asked knew where it was based.
Out of the 30 students I assessed only 2 of them bought from the physical store and the products bought was a hoodie each.

Throughout my analysis on the surveys, I can confirm that there is a need for the online store due to the amount of products people wanted within the store such as;
Notepads, Travel Mugs, USB’S, Stationary, Bags, Calculator, Books, Pens, Folders, More designs on clothing and cheaper costs and more.
More than half of the survey students listed some product or change that would want within the online store. This shows us that there is some need for the university to have a functional shop that students can access with ease.

It is critical to take the data and analysis it in a way where we can know what the students would like to have implemented and use within the website. For example, the website should at least have PayPal and Visa implemented, Post & package and pickup and collect from studying campus, more items such as USB’S, Stationary, Bags etc. List above.
















CHAPTER THREE
IMPLEMENTATION AND DEVELOPMENT

[bookmark: _Toc7548406]13 Project Plan

[image: ]Throughout the Implementation, development and writing of the literature review. The project and write up will be monitored using a Gantt chart to view the projects progress and ensure the project is up to speed. In the image below, it shows the Gantt chart that has been produced, if you would like to see it in MS-P file, it is included in project plan folder.

[bookmark: _Toc7548407]14 The Application Description

The application that will be developed will be an E-commerce system to allow students and other customers to shop for clothes, accessories etc. It will require an aesthetic design to appeal to users while having good functionality and an admin backend to allow staff members to control the websites users and products.







[bookmark: _Toc7548408]15 Aim 
The aim of the project is to develop an e-commerce website to allow students and customers to shop online and purchase UWTSD merch.
[bookmark: _Toc7548409]16 Objective
1) Research and analyze current e-commerce systems and other university online shops.
2) Research different methods of creating/getting a e-commerce system such as custom, off the shelf, bespoke etc.
3) Surveying students on the current online and physical shop. See what students would like to purchase online from UWTSD.
4) Research different methodologies that can be used throughout the development and review of the project and choice one suitable for said project.
5) Create an online e-commerce system to allow students to shop online
6) User test the application on students and get feedback.
7) Fix mistakes and bugs and push application
8) Evaluate the application, review and project.










[bookmark: _Toc7548410]17 Story Board

[bookmark: _Toc7548411]17.1 Dashboard

Site Logo		Navigation {Dropdown} {Dropdown}			logout, basket, profile etc.
						Site banner / slider

				
Page content.


Recommendations


Story Board



Experimental Design
Development(Coding) / 
						@Rights             				Useful links				
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Site Logo		Navigation {Dropdown} {Dropdown}				Signup/Login
						
	
				Username: 
				Password:
				


Story Board


Login

Experimental Design
Development(Coding) / 

						@Rights             				Useful links				



[bookmark: _Toc7548413]17.3 Register

Site Logo		Navigation {Dropdown} {Dropdown}				Signup/Login

				Firstname: 
				Lastname:
				EmailAddress:
				Pasword:
				Repeat Password:


Story Board



Experimental Design
Development(Coding) / Register


						@Rights             				Useful links				




[bookmark: _Toc7548414]17.4 Product Page

View Product
Product Name: Product price:
Product Name: Product price:
View Product
Site Logo		Navigation {Dropdown} {Dropdown}				Signup/Login

		

Story Board
Product Name: Product price:
Product Name: Product price:

View Product
View Product


Experimental DesignProduct Name: Product price:
Product Name: Product price:
Product Name: Product price:
Product Name: Product price:

Development(Coding) / 

						@Rights             				Useful links				

[bookmark: _Toc7548415]17.5 Selected Product

Site Logo		Navigation {Dropdown} {Dropdown}				Signup/Login

								
							Product name:
							Product Price:
							{Product dropdown selections}
							
							Product Description:

Story Board


Product Image

Experimental Design
Development(Coding) / Add to basket

						@Rights             				Useful links				



[bookmark: _Toc7548416]17.6 Basket

Site Logo		Navigation {Dropdown} {Dropdown}				Signup/Login

[bookmark: _Hlk6480687]Product One 	Product params 	Quantity [4]	Price [4.99]	Remove Item
Product Two 	Product params 	Quantity [2]	Price [12.99]	Remove Item
Product Three 	Product params 	Quantity [1]	Price [19.99]	Remove Item
Product Four	Product params 	Quantity [4]	Price [18.99]	Remove Item
Product Five 	Product params 	Quantity [5]	Price [11.99]	Remove Item


Story Board



Experimental Design
Development(Coding) / Checkout


						@Rights             				Useful links				





[bookmark: _Toc7548417]17.7 Checkout

Site Logo		Navigation {Dropdown} {Dropdown}				Signup/Login
Address Here				Shipping details





Checkout Details
						

Story Board
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Development(Coding) / Purchase


						@Rights             				Useful links				



[bookmark: _Toc7548418]17.8 Admin Panel

Site Logo		Navigation {Dropdown} {Dropdown}				Signup/Login

			Users:



			Products:




						

Story BoardDelete, Edit functionality


Add/Delete/Update functionality




Experimental Design
Development(Coding) / 

						@Rights             				Useful links				


[bookmark: _Toc7548419]18 Implementation 

Throughout the designing stage, several questions occurred such as;
What language will the application be written in?
Will there be any frameworks?
What technologies will be used within the application?
What level of security would the program have?
How would the application manage data?

[bookmark: _Toc7548420]18.1 Language
There are several languages that is available that will work for this project such as; ASP.NET, NodeJS and PHP. These languages fulfil the requirements and demands that the application will require, however due to coding experience the application will be written in PHP. 
Not only that the application will be written in PHP, there is also front end mark up and languages that will be used. The desired language for the front end will be JavaScript, however the application will be using Typescript to compile to JavaScript. Mark-up code such as html, html5, CSS, sass etc. will be used throughout the application. The application will also be using jQuery as a front-end library to aid with the development bootstrap to have dynamic pages.
PHP – PHP is an open source backend web language that will be suitable for our needs. PHP supplies a highly flexible/scalable, secure and is well documented.
Html/html5 – is the core mark-up for the displayed content on screen, this allows the bowser to interoperate where everything needs to go.
CSS/Sass – is the ‘styling’ of the elements on the page. This mark-up language is used to change the theme, colour, style, design etc. of the web page.
jQuery – jQuery is a JavaScript library that was developed a while ago due to the complex way you had to use JavaScript. jQuery implemented a lot of functionality without much use of code and redefined how code will interact with the website. jQuery is in ways a wrapper that went around JavaScript.
Bootstrap – Bootstrap is a big sass library that when used allows the website to become dynamic. This is very useful allowing websites to scale depending on the device using the website. Bootstrap uses a grid system to lay everything out and scale correctly.

[bookmark: _Toc7548421]18.2 Frameworks

There are several different frameworks such as;
 Laravel – Laravel is a framework to minimize the uses of all common use functionality such as session handling, authorization, routing, caching etc. and therefore remove a lot of the load of the reusing application functionality.
Symfony – Symfony is a framework that again like Laravel, uses library’s to already have the reusable code in place that the developer does not need to implement. 
 CakePHP – CakePHP is a framework as all the ones discussed has a M-V-C layout, (Modal, view, controller). CakePHP was developed to represents the same as Ruby on rails and is open source as the rest of the frameworks discussed.

 These frameworks are suitable for an E-Commerce system; however, a lot of the functionality is already built in and does not allow me to show my programming skills that I have obtained enough. Therefore, the application will be using a custom-built framework and be built around that.




[bookmark: _Toc7548422]18.3 Application Technologies

There is a number of different technologies and ‘plugins’ that will be used throughout development for the application such as;
PDO- PDO is ‘PHP Data Objects’, this is a technology that is built within PHP and is a data access layer that PHP uses to access data from code to database. This layer is using a unified API ‘Application Programming Interface’. 

There are also plugins that has been used throughout the application such as;
Owl-Carousel, this is used to have a beautiful slider.
iziToast, this is used for alerts, popups etc.
Velocity, this is used to slide to the top of the page smoothly
And more.

[bookmark: _Toc7548423]18.4 Application Security 

Security is super important when dealing with an E-commerce website, users will be submitted personal data such as bank details, addresses etc. It will be important to ensure all user data and transactions if secure to stop attackers and leaks of information. When developing the application, it will be crucial to implement security practices to follow the GDPR. There are several security implementations that will occur such as;

[bookmark: _Toc7548424]18.4.1 PDO- PDO allows developers to used prepared statements, this stops attacks like SQL-Injection. PDO is a layer over PHP to speak to the database, PDO and PHP supplies several functionalities to handle data correctly to stop attacks.

[bookmark: _Toc7548425]18.4.2 PHP Functions - Using PHP functions like trim, sanitize, session regenerate. This stops issues like XSS ‘Cross Site Scripting) attacks, SQL Injection. Sessions regenerate will stop some issues with session hijacking. This will keep the user the official user and not a hacker.

[bookmark: _Toc7548426]18.4.3 HTTPS – when the development application is only HTTP. It is 100% functional with HTTPS If a certificate was applied to the site when pushed to main-stream. HTTPS allows data to be encrypted from being sent from the client to the server. This will stop a lot of issues like man in the middle attacks due to them not being able to read what the data says. 

[bookmark: _Toc7548427]18.4.4 Encryption - Saving details such as addresses will be encrypted to ensure security. This will keep data secret and if a issue occurs with data being leaked nothing can be read without the leak containing the salt and method of encrypting.

[bookmark: _Toc7548428]18.4.5 Hashing – Hashing will be used to hash the user’s password/s. Hashing is a one-way system where when a password is hashed. It is near impossible to un-hash it. This will insure even if someone knows the hashing algorithm being used, they will not be able to verify the hash. The only way would be using a brute force attack and that could take years.

[bookmark: _Toc7548429]18.5 Data Management

There were several available database solutions that could have been used such as MySQL, MongoDB, Oracle, PostgreSQL, MSSQL, MariaDB etc.
For the data, the application will be using MySQL as the database. This database will hold all the data such as products, users, providers etc. MySQL will be used due to MySQL being part of XAMPP the platform being used to post the application. Also, MySQL is free to use and is suitable for being used for this application needs.
[bookmark: _Toc7548430]19 ERD
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[bookmark: _Toc7548431]20 Student Application Analysis

After development the application, I asked a limited number of students to test the application and fill a survey afterwards. The application was giving to three students to use while being required to follow several steps without being influenced. I did this by using a screen recorder and allowing the students one by one to use the application without letting them see the results or others using the application. The students were required to do several acts such as register, login, shop, view basket, checkout etc.
Some students were requested to do stuff slightly differently to add more variety such as purchasing a product while logged in and being a guest.  
















[bookmark: _Toc7548432]20.1 Ash Steel Results


 The first student was Ashleigh steel, he followed several requests such as;
· Register, Login, viewing products, Selected products, Adding product to basket, Checkout, Billing address, Shipping, Payment, Complete order and logout.

The graph above shows the number of tasks between 1-10, 1 meaning no trouble at all with the current task and 10 meaning couldn’t figure out the task to do. Throughout the tasks Ashleigh successfully completed each task, the results were currently produced on how long it takes to do a task and mouse movement. For example, if he was unsure on where to go so moving the mouse around a bit in the wrong direction, he would gain a point. Ashleigh didn’t struggle at all doing the requested tasks and completed the tasks in average time. Of 3minutes and 50seconds.





[bookmark: _Toc7548433]20.2 Luke Evans Results


The second student was Luke Evans, he followed several requests such as;
· Being a guest, viewing product, selected products, adding product to basket, viewing basket, billing address, shipping, payment, complete order
The graph above shows the number of tasks between 1-10, 1 meaning no trouble at all with the current task and 10 meaning couldn’t figure out the task to do. Throughout the tasks Luke successfully completed each task, the results were currently produced on how long it takes to do a task and mouse movement. For example, if he was unsure on where to go so moving the mouse around a bit in the wrong direction, he would gain a point. Luke didn’t struggle at all doing the requested tasks and completed the tasks in average time. Of 1minutes and 51seconds.







[bookmark: _Toc7548434]20.3 Lloyds Pen Results


The third student was Lloyd Pen, he followed several requests such as;
· Register, Login, add product to basket, Viewing basket, Billing Address, Shipping, Payment, Complete Order.
The graph above shows the number of tasks between 1-10, 1 meaning no trouble at all with the current task and 10 meaning couldn’t figure out the task to do. Throughout the tasks Lloyd successfully completed each task, the results were currently produced on how long it takes to do a task and mouse movement. For example, if he was unsure on where to go so moving the mouse around a bit in the wrong direction, he would gain a point. Lloyd didn’t struggle at all doing the requested tasks and completed the tasks in average time. Of 3minutes and 02seconds.






[bookmark: _Toc7548435]21 Students reflection survey 
I also asked students to reflected on the application they used and supplied them with several questions and the results are as follows;
Name: Ash Steel		Course: Applied Computing 		Age: 22
What would you rate the website out of 1/10 for functionality?
7
What would you rate the website out of 1/10 for aesthetics?
9
If you wanted anything changed within the website, aesthetics or functionality, please list below and why;

Logo link to dashboard perhaps, ability to add image to new product, filter for category for example hoodies, t shirts etc
Are there any improvements that I could implement within the website or additional recommendations?  

Recommend the ability to remove yourself (user) and ability for admin to also do this
Was the checkout process easy to follow and quick enough?
Yes [ X ] No [ ] Not Fast enough [ ]

Name: Luke Evans		Course: BIT/S		Age: 20
What would you rate the website out of 1/10 for functionality?
8
What would you rate the website out of 1/10 for aesthetics?
7
If you wanted anything changed within the website, aesthetics or functionality, please list below and why;

Having searchable tags, having logo link to the dashboard. 
Are there any improvements that I could implement within the website or additional recommendations?  

Could be able to save multiple addresses.
Was the checkout process easy to follow and quick enough?
Yes [ X ] No [ ] Not Fast enough [ ]



Name: Lloyd Pen		Course: BIT/S		Age: 20
What would you rate the website out of 1/10 for functionality?
7
What would you rate the website out of 1/10 for aesthetics?
9
If you wanted anything changed within the website, aesthetics or functionality, please list below and why;
Search bar, ticket/help from staff
Are there any improvements that I could implement within the website or additional recommendations?  
Auto filling address, such as searching for street name and it will automatically fill in address
Was the checkout process easy to follow and quick enough?
Yes [ X ] No [ ] Not Fast enough [ ]



Throughout the reflection of the survey results from the chosen students, there is several functionality changes that will need to occur on the updated application or in future improvements. Improvements such as adding a search bar, tags, allowing the logo to be a clickable event to lead to going to home page etc. It seems no one has an issue with the checkout process however to get a more accrete result, more students will need to be surveyed to ensure no students run into issues.

All students scored high in functionality and aesthetics, this is good due to it showing the design and the features it contains is enough to allow users to have a good time shopping and purchasing products from UWTSD. 





[bookmark: _Toc7548436]22 Application Testing

	Tests
	Pages
	What should have happened
	Did it happen correctly?
	If not, why?
	Comments

	Login in
	Login
	Login and head to dashboard
	Y
	N/A
	N/A

	Register
	Register
	Putting user details in and registering
	Y
	N/A
	N/A

	Viewing products
	products
	Product show be listed
	Y
	N/A
	N/A

	Viewing selected product
	product
	Selected product details
	Y
	N/A
	N/A

	Adding product to basket
	product
	Adding product to the basket
	Y
	N/A
	N/A

	Viewing basket
	basket
	Basket shows product/s in a list
	Y
	N/A
	N/A

	Checking out Address
	checkout
	Allow the user to fill in the address details and head to next section
	Y
	N/A
	N/A

	Checking out Shipping
	checkout
	Allow the user to select a shipping option
	Y
	N/A
	N/A

	Checking out Payment
	checkout
	Allow the user to put in their payment method
	Y
	N/A
	N/A

	Checking out Summary
	checkout
	Show the user the payment, prices and items before submitting
	Y
	N/A
	N/A

	Checking out Tracking
	checkout
	Give the user a tracking number
	Y
	N/A
	N/A

























CHAPTER FIVE
EVALUATION


[bookmark: _Toc7548437]23 Evaluation 
[bookmark: _Toc7548438]23.1 What conclusions can be drawn from your data?
· Students do not know the online shop exists or want to use the current online shop
· Students want more products such as bags, USB’s, folders etc.
· Students want the prices to be lower
· Students studying know how to shop online and therefore should appeal to most students
· Students would like to use an online store or a bigger physical store
[bookmark: _Toc7548439]23.2 Did your data back up the research in your literature review or disagree with it? 
While the data did backup some results such as students not using the online website, students want more items such as USB’s, bags, folders etc.

[bookmark: _Toc7548440]23.3 Did you meet your objectives? If not, why not?
Most of the objectives were met but some where not. However, these objectives that were not met are a lot more detail than the ones listed. 
Such as objectives for developing the software such as allowing items to be added to the basket, there is bugs to stop this objective happening such as you cannot put the same product in the basket with different sizes etc.
[bookmark: _Toc7548441]23.4 Did you meet your aim? If not, why not?
I did meet my aims of developing an e-commerce website to allow customers and students purchase products from UWTSD.
[bookmark: _Toc7548442]23.5 Overall, are the answers what you would expect? If not, then why not?
While surveying students, most of the answers I asked were the same as I expected, however there is a few questions such as have you ever bought from the UWTSD online or physical store and only 2 students out of the 30 have, however this is only a small pool of students, I thought more would have bought products.
[bookmark: _Toc7548443]23.6 If you were to do it again, what would you do differently?
I would have a better timetable to follow and instead of doing big chunks of coding in a day, I would split it up to make it more balanced and allow better work flow. I would also try to get more results and information from the desired market, so students to better identify what they would like for the application.





[bookmark: _Toc7548444]24 Summary
Throughout the project, the tasks setup was as followed;
· Research and analysis e-commerce stores
· Research and analysis other e-commerce university stores
· Survey students on several different questions to aid on the development and research of the project
· Research of desired project
· Develop the website
· User test the application
· Make changes and fix issues
· Evaluation
· Summary
While the project is coming to an end, it is still important to analysis future development and students to ensure the project is still relevant.










[bookmark: _Toc7548445]25 Reflection

Looking back at the review and development there is several ways I have developed and a person and a developer. I can setup a good survey where before I didn’t have the right knowledge and understanding to do so. I know how to use PHP and other languages more dynamically and use correct ways of designing my code such as OOP etc. I gained confidence in developing and surveying people.

If I would develop the survey, application next time there is several attributes I would consider and put into practice such as;
Survey – I would have surveyed more students with more questions, to get more information and more results to have a better ground of evidence. I would have piloted the survey a second time to another set of students to get a wider response to fix the issues within the survey.
Application – There is several changes I would do with the application if I had to redo it such as;
· Build a template or platform for the application to sit in. For example, instead of writing the website for a clothes shop, I should have written it for products and then add attributes to the products.
· Fix bugs when finding them, while this would have slowed down development, there is bugs that have been there for awhile and it will take quite a bit of time to fix them that I don’t have enough time to give currently.
· Getting a clearer end goal, even though objectives and aims were set. Speaking to the students directly would have brought up more detailed objectives that I could have followed.
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Age Ranges

below 20	20-24	25-30	30-34	35-40	40-44	6	10	9	2	2	1	


Gender


female	male	N/A	13	16	1	

Have you ever shopped online?


Yes	No	N/A	27	2	1	

Have you bought from UWTSD


Yes	No	N/A	2	25	3	

Bought from the UWTSD store 


Not bought	Instore 	28	2	

Items bought from UWTSD


null	hoodies	other	28	2	0	

Delivery system


Collect from their own campus	Buy and Collect from student union	Post 	&	 Package	19	5	15	

Payment Systems

Visa	Paypal	Google-Pay	Apple Pay	21	16	1	1	


Ash Steel

Register 	Login	Viewing Products	Selected Products	Adding product to basket	Viewing Basket	Billing Address	Shipping	Payment	Complete Order	Logout	3	1	1	2	2	2	2	1	1	1	1	


Luke Evans

Viewing Products	Selected Products	Adding product to basket	Viewing Basket	Billing Address	Shipping	Payment	Complete Order	1	1	2	1	1	1	2	1	


Lloyd Pen

Register	Login	Add product to basket	Viewing Basket	Billing Address	Shipping	Payment	Complete Order	2	1	1	2	2	1	2	1	
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BANGOR

Home Clothing Sportswear  Gifts Graduation Contact Us

Checkout: Step 1 of 3

Personal Payment Completed

R —— )

Personal Information

‘The first stage of the checkout process is to gather some personal information. Please ensure your personal details are accurate by entering your full name,
billing address and telephone number.

If you already have an account with us, please Sign In.

E-Mail Address: -

Title: |Select: v/~

st Name: -

Last Name:

Address Line

Address Line

Town / Ci

County:
Postcode: -

Country: United Kingdom ]

Telephone:

Alternative Delivery Address:

Delivery Method

UK Standard: £4.20 v
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Applied Computing: Final Year Project Survey. Student analysis for the UWTSD SHOP fed Computing: Fnal Year Project Survey. Student analysis for the UWTSD SHOP.
Name. Date.

Gender M[] FI 1 Age

Q1) Have you ever shopped online? Q) What method o delivery would you ke to use afer purchase?

YI1 N[ ifno,gotoquestions. Buy and Collect [ ] Collect and pick up [ 1

postand package [ ] Other [ ]
Q2) Have you ever bougnt from the universiy?

Yes[INo[ ] Ifno,go to question3.

@2.1) 50, i you shop online or within the physical store?

Online Y[] physicalstore Y[ 1 [ ]Other

@22)Ifyou bought tems from UWTSD, what items i you purchase?

Hoodie [ ] SweatShirt [ ] Mg [1  Other,plessestate [ ]

@3) Do you have any recommendations of tems t0 be added to the store?

Q4) What method o payment would you prefer online, and which system would you I o see the.
oniine store using?  Visa_[ 1 PayPal [ ]
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Home Clothing Sportswear Gifts Graduation Contact Us

New Account

Create a new account

Please submit the requested information. Your account password must contain between 6 and 32 alphanumeric characters.
E-Mail Address:

Password:

Confirm Password:

2+6=

Please

Checking this box enables us to keep you informed about special offers and promotions that may be of interest to you.

Cysylitu & ni - Connect with us:

(©)

Prifysgol Bangor University, Bangor, Gwynedd, LL57 2DG

E-bost - Email: shop.enquiries@bangor.ac.uk

Mae Prifysgol Bangor yn elusen gofrestredig - Bangor University is a Registered Charit
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