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The aim of this project was to explore the importance of e-commerce and to create an e-commerce alternative to the current website of ALJ (Arthur Llewellyn Jenkins). The goal was to be achieved using the agile methodology. It was intended that the site would allow users to add records to a database (e.g. new item and orders) via the site as well as deleting records from the database.
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Who is Arthur Llewelyn Jenkins:
Arthur Llewelyn Jenkins (ALJ) is a family-owned furniture shop based in Wales. They sell a range of dining room, living room and bedroom furniture along with a multitude of miscellaneous items including lamps and other ornaments. There are two ALJ shopping centres, one in Swansea and one in Cardiff. The business has been around for over 125 years, and, in that time, it has garnered many loyal customers, most of them elderly, from all over Wales and even some from some parts of England.

Target market:
ALJ have a vast customer base which is made up of younger couples looking to furnish their first homes, elderly customers looking for items such as recliner chairs to help with back pain and the like as well as everyone in-between.

The main customer base of ALJ are the elderly, customers who -over the years- have made ALJ the main port of call for their furniture needs. It is for this reason that I have decided to focus the site around the elderly, meaning I intend to create the site with usability in mind. I intend to do this by employing approaches such as making the font sizes large and thus more readable, being sure that the site’s colour scheme is easily readable and making the site easy to navigate.

Project motivations:
The error which ALJ has run afoul of, as I see it, is their lack of an e-commerce website. Though ALJ has a website which allows customers to browse their extensive accumulation of furnishings, it does not contain any e-commerce features meaning that customers are forced to appear at the shop in person in order to purchase any items.

This is a rather large problem as the high street is dying with most commerce transactions being conducted online. I believe that ALJ’s lack of an e-commerce website seriously hinders the number of sales that they can make as well as the overall success of the business in the long run.

ALJ’s trade was especially hampered recently when the country was forced to go into locked because of corona virus. ALJ was not able to open their doors to customers and so was left with no method of carrying out their usual business.

It is for these reason that I have decided the create an e-commerce website to aid ALJ.

Project goal:
The goal of this project is to create an e-commerce replacement for ALJ’s current website. The website will be made using a mix of html, css, JavaScript, php and sql and will contain functionality which would benefit both customers and staff, allowing the customers to view and buy from ALJ’s vast collection of furniture and allowing staff to update the inventory displayed on the site by adding and deleting records to and from a phpMyAdmin database.

After some discussion with management at ALJ I have derived the following aims for this project to achieved:
Aims:
· Add and delete items:
The ability to update the content of the website would greatly aid the ALJ staff as it would allow them to add items when they wish to display new stock and delete items when said item is discontinued.
· Objectives:
This aim will be achieved by:
· Creating an sql query capable of inserting data into a database along with a simple console that can be used to input said data.
· Creating an sql query capable of deleting data from a database along with a delete button which would be displayed next to each item.
· Browse items:
As with any online retailer, it is imperative that ALJ’s stock is available to be viewed online so that customers may browse at their leisure.
· Objectives:
This aim will be completed through:
· Creating an sql query capable of selecting data form a database
· Creating functionality capable of printing said data out onto the page.
· Adding a hyperlink to each record printed on the page which would link to a page dedicated to the item in question consisting of further information regarding the item, as well as a purchase option.
· Creating a loop which would contain this process would repeat until data for each item has be displayed.
· Creating a table which would contain this loop, displaying three sets of item data per row so that all items would be displayed in a presentable manner.
· Buy items:
Purchasing items online is, of course, the most important attribute of any e-commerce website.
· Objectives:
For this to be made possible I would have to:
· Display a simple console and prompt the user to input their details.
· insert said data into a new record within the database along with the data of the item.
· Create an sql query capable of creating a record of the order in the database and populating it with both new data, supplied by the user, and data from an existing record, the item data.
· Usability:
As a great deal of ALJ’s customers are elderly, it is imperative that the site is designed with usability in mind.
· Objectives:
This will be guaranteed by:
· Making sure the font of all text on the site is a reasonable size, making it easily readable.
· Making sure that the back-ground colour of the site does not make the text hard to read.
· Making sure that the site as a whole is easily navigable.
· Smooth:
As with any modern website, it is important that the site runs smoothly as customers could be repelled if the site was clunky.
· Objectives:
This will happen through:
· Only using code which in essential, being sure there are no unnecessary lines of code present.

I plan on using the agile methodology to achieve the final product. I intend on creating an MVP (minimal viable product) for this project.

This report will delve into the creation process of the website. It will explore the tactics used to plan the project and the timeframe
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Stack choices:
Wamp:
Before settling on using Wamp for this project, I evaluated a number of similar php server host packages to be sure I made the correct choice. Since I have decided to use windows to create this project, a number these packages are useless to me as they only run on other operating systems, for example Lamp and Lemp run solely on Linux while Mamp is exclusive to mac. Once these packages were eliminated from the discussion the last option, apart from Wamp, was Xampp which I have evaluated below:
· Wamp vs Xampp [1] [2] [3]:
Xampp is widely considered the best php server host package. Xampp stands for X-os (meaning cross platform / cross operating system), Apache, Mysql, Php, Pearl [1] and, like Wamp, is capable of running and testing web applications though the two can not be run together as they each require the use of particular ports and so Xampp would take priority. The main advantage of Xampp over Wamp is that Xampp contains features such as SSL [1] as well as far more software such as Filezilla FTP Server, Mercury Mail Server, Apache Tomcat etc. Another reason Xampp is regarded so highly is that it is functional across windows, Linux and mac whereas Wamp functions only on windows.

Although Xampp is the more powerful of the two, a lot of the software it supports is no use to me for this project making Xampp little more than a less light weight version of Wamp. It is for this reason that elected to use Wamp over Xampp.

As Sasha Reeves put it in her blog post on goodcore.co.uk: “if you want smooth sailing on a Windows machine, with little to no distractions – just the basic features that will get the job done – WAMP would be a great choice.” [2].

Design approach choices [4]:
My intention is to design this project using the agile methodology. I decided this after evaluating it’s strengths and weaknesses against those of other such methodologies.
Waterfall:
The waterfall methodology is believed to be the first methodology in software engineering. The waterfall methodology sees project development separated into five sections: Requirements, Design, Implementation, Verification, Maintenance, each one of these sections must be completed before the next can begin. Nowadays, waterfall is used mainly for the creation of more high-profile projects for which it is imperative that they function properly, from day one, and for which there is no margin for error.
[image: A Complete Guide to the Waterfall Project Method | Smartsheet]

Advantages:
Minimal errors:
thorough documentation
The main selling point of the waterfall methodology is that it allows for little to no errors. This is because it is heavily sequential which requires thorough documentation meaning a project completed with waterfall is, usually, ready to be run on day one. This is especially useful for large systems such as banking apps, hospital databases etc… where any error, no matter how small, could have catastrophic consequences.

Disadvantages:
Long creation:
The main down side of waterfall is that due to the nature of these projects a lot of time to be taken every step of the way to make sure that no mistakes have been made. It is for this reason that it can take a long time to finish these projects.

Ridged towards change:
Another disadvantage of waterfall is that, once a project’s requirements have been decided upon, there is no real way for the client to alter them. This means that, after helping to establish the requirements, the client would no longer participate in the creation of the project and instead would only see the project once it had been finished.

As mentioned above, projects made with waterfall take a long time so by the time the client finally receives the finished product, their requirements may have changed and the product may not be exactly what they were looking for.


Evaluation:
All things considered, were my project more high-profile, the waterfall methodology’s minimal error approach would be a perfect choice were I creating something a little more high-end, like a banking app. However, since my project is a little more-low maintenance, I would happily forgo a bug-proof final product in favour of the adaptability supplied be agile.

The agile methodology also has the advantage of being much more client centred than waterfall so I know that I can be rest assured that ALJ will be satisfied with the end product. As Mike McCormick put it, in his paper on the subject, “There is no guesswork between the development team and the customer, as there is face to face communication and continuous inputs from the client.”.


Usability [5]:
Usability is very important in terms of website success, if a user has a bad experience on a site, e.g. a payment process was too long or complex or if they found it difficult to find their way around, they may decide not to use that site in future or may recommend friends not to use it. This can greatly harm the long-term success of website and, in turn, the business as whole.

Seeing as this project will aim to, primarily, facilitate the older generation, I had to take time to research methods for ensuring the best user experience. The usability methods I plan on employing are discussed below:

Easy to read font:
Given that many elderly people find it hard to read text written in too small a font, it is especially important that the ALJ website contains text written in a suitably large font in order to help cater to their primary audience.

It would also help if the text colour and background colour contrasted enough that the text remained sufficiently visible on the page and did not blend into the background. Using an online contrast checker, I was able to determine that the colours I had employed for the text and background of the site (black and yellow) were of a surfactant contrast and would be easy to read. The results are as follows:

[image: Graphical user interface, timeline
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This will ensure that elderly customers are able to better understand the descriptions of the items which they are purchasing as well as the prices.

Easily navigable:
I am aware that many of ALJ’s elderly customers may be easily confused, especially by anything web based, so being sure that users can easily find their way around the site is imperative. It would not do to have to have users abandoning unfinished purchases because the website’s shopping process was to long and confusing.
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3.1. Chosen software development methodology:
I have chosen to develop the website using the agile methodology. The agile methodology sees the developer plan out their ideal final product and then create a, working, minimal viable product capable of carrying out the basic functions of the product. The product will then be improved upon over time until it is completion or indefinitely in cases where there is no real end goal for the product other than constantly improving it.

3.1.1. Why:
      I have chosen this methodology as it fits my project well given that I plan on it being an MVP and plan to continue updating the site as time goes by after the initial release.

3.1.2.  Advantages of the agile methodology:
3.1.2.1. Using agile advantageous to my cause as it enables me to create a version of the product	 which is not entirely complete but is sufficient to be demonstrated for my final year project.

3.1.2.2.  Another reason for which I believe agile to be the best methodology for the job as given	 the nature of my project it is likely that the site would go through constant improvements over its life cycle.

3.1.3. Disadvantages of the agile methodology:
3.1.3.1.  One disadvantage of the agile methodology is that developers sometimes find themselves		 beginning the project without a clear plan as to how the final product may look which could cause	 problems further down the line. However, I believe that I have planned my project to a sufficient	 degree.
3.2. Software:
        The software I plan on using is as follows:

3.2.1. Notepad++ [6] [7]:
I will use Notepad++ in order to code the website. Notepad++ is a light weight software for writing code which is widely used, by developers, to this day, despite there being a whole host of softwares similar to it which sport a wider arsenal of features.
Advantages:
· Light weight:
One of the main attributes of notepad++ is it’s size. Notepad++ is very light weight and quick to download and install with it’s latest version only having a size of 3.8MB.

· Free:
Notepad++ is also free which is a great help for begins, such as students, who may not yet want to start paying for the more high-end code editors.

· Language support:
One very beneficial feature of Notepad++ is it’s language support. User can code in an enormous amount of different languages including C, C++, C#, HTML, CSS and Java script to name but a few.

Disadvantages:
· Not new user friendly:
Though notepad++ has some useful qualities for new programmers (as mentioned above) it doesn’t do much to aid new users when getting started with programming, for instance there are no tips on getting started and no error checking features built in.

· Not cross platform:
Another of notepad++’s shortcomings is that is cannot be run on anything other than Windows meaning developers using Linux or Mac cannot utilize it.

There are, however, many multiplatform alternatives to notepad++ such as Atom, Kite and Emacs to name but a few [6].

3.2.2. Wamp [7]:
Wamp stands for Windows, Apache, MySql, php and is a software stack used to help develop websites. I will use Wamp to help run my website without needing to host it. More specifically, I will be using Uwamp which is a portable version of Wamp.

3.2.3. Php myadmin:
The database I will use is php myadmin which allows for much simpler database creation than other software such as mysql due to its graphical user interface.

3.3. Languages:
3.3.1. PHP:
One crucial tool that I am using to create the site is php. Php allows the site to connect the website to the php myadmin database. This allows me to add and delete record to and from the database easily.

3.3.2. HTML:
HTML is the lynch pin of the website, being the tool I will used to put the whole site together.
3.3.3. CSS:
Using css let me make the site aesthetically please. Helping achieve one of the project requirements.
Given the nature of the project and the software being used, the only hardware which I required is a USB to store Uwamp along with all of the code for the website. 
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4.1. Design decisions:
4.1.1. Page layout:
4.1.1.1. When it came to the layout of the site from the beginning, I had planned on going with the tried and true website design of containing all content within a wide central column and having a margin to either side of it opposed to other layouts. I decided this, partially as I believe that this type of website layout would suit an e-commerce website best and partially out of simple personal preference.

4.1.1.2. Also, when designing the website, I bore in mind the fact that there are many sites, similar to what I was creating, that already exist and so I decided to take inspiration from them when designing the layout of my website:

4.1.1.2.1. Homepage:
The home page of my website contains three images of differing type of furniture. Each of these image’s links to their respective furniture page. The inspiration behind these images was taken from another furniture shop, based in Wales, named Leekes, ALJ’s main competitor.

The following is an example of image links from the Leekes website:
[image: ]



The following is an example of image links from My project:
[image: ]

4.1.1.2.2. Item pages:
When the item page of a particular item is displayed on my website all data pertaining to said item is displayed. The image is display to the left of the page and the rest of the data to the left as well as the “order” button. This page layout was inspired by the layout of amazon’s item page’s as I believe them to be simple yet effective.

The following is an example of an item page from [image: ]Amazon:

The following is an example of an item page from [image: ]my project:


4.1.1.2.3. Furniture page:
ALJ have such a large collection of furniture and as such, it was important for the website to display them all in an organised fashion. In the end I decided to display each record in a table, three columns abreast and with as many rows as are necessary. This style of displaying data was drawn from the Agros website as I thought it a clean functional method.

[image: ]The following is an example of images being displayed on the Argos website:

The following is an example of images being displayed within my project:
[image: ]


4.1.2. Furniture sets:
For a time, I planned on including “Furniture sets” on the website. This would see customers have to select which set of furniture they wish to purchase from before selecting which item they wish to purchase; this is a feature which is present in the current ALJ website. I later decided that this was an unnecessary feature to incorporate into a minimal viable product and that it may even be an unnecessary feature to incorporate into the final project as it means one extra layer of inconvenience for the customer.

4.1.3. Item sets:
At first, I planned on the website having three separate furniture pages one for living room furniture, one for dining room furniture and one for bedroom furniture. Although I am aware that, when creating any kind of software, it is important not to write unnecessarily lengthy code. It is for this reason that I later decided to include just one page which would display different data, dynamically, depending on what link was used to reach said page. This was achieved through the use of dynamic links within php. These are links to the furniture page, “item_page.php”, which contain values, in this case that value would either be living, dining or bedroom depending on which link is being used.

4.2. Project requirements (Appendix 1):
I deduced the requirements of this project shortly after deciding what the project was to be. I work at ALJ and, during my time there, I have often heard people, mainly staff, complaining that the company website lacks any e-commerce capabilities. It was this which inspired me to pick this for my final year project to begin with.

Firstly, I decided that the site should be aesthetically pleasing and run smoothly. Also, as I work at ALJ I already knew that their main customer base was generally older. It is for this reason that I decided that the aesthetic of the website should mainly be aimed at ease of use by the older generation. And above all else the site should enable user to purchase items from the site.

4.3. System models:
When planning the site, I utilized numerous graphs and diagrams to help me visualize and outline how the final product should look at run. They are as follows:
4.3.1. Gantt chart:
[image: ]Before taking any steps towards creating the website or the database, I first had to evaluate the time I had to complete the tasks at hand and decide in what order I would complete them. For this I decided to create a gantt chart. This permitted me to not only break down me problem into smaller problems but also plan when I should approach each problem and how much time I should spend on each.



4.3.2. User story map
[image: ]I began my design of the ALJ website with a user story map. This enabled me to plan in detail exactly how I would meet the project requirements specified in my project proposal. Using a user story map also helped me plan the reasoning and necessity behind each of its capabilities as well as what functionality should be present in the MVP and what functionality could wait until the website’s future releases.



4.3.3. ERD (Entity relationship diagram):
I decided to utilize an ERD within my design as I wished to better understand how I should create my database. This included helping me plan how many tables I should use, how many rows should each contain, what datatypes I should use for each of the columns, etc… Most of all it helped me plan how different tables would link to each other.
[image: ]


4.4. Interfaces:
Given that my project is a website, interface was always going to be a very important factor to consider, and I had to bear it in mind whenever I added a new feature to the site. I had to make sure that every new feature added to the website not only worked well but worked well in the aesthetic sense and did not serve to make the site any more crowded.

4.4.1. Wire frame diagram:
[image: ]The object of my incorporation of wire frame diagrams into the project design was to better plan how to layout the website’s content and to better visualize my end goal.

4.5. Problems and successes:
4.5.1. Problems:
4.5.1.1. Edit:
When planning the website, I initially wished to add an “edit” button to allow users to edit item records. Unfortunately, this did not come to fruition. Try as I might I could not write the query successfully and eventually decided to sacrifice the idea in order to focus more attention on the rest of the project.

4.5.2. Successes:
4.5.2.1. Order:
[image: ]One instance of a moderate success that I encountered was the websites “create order” query. I had never before utilized php in such a way as this. The “create order” query elicits data from numerous different sources and utilises them to create a new record.

This query is located within “item.php” which can only be viewed on the website by choosing to view a particular item, by clicking the item’s name. Once an item’s name has been clicked the users is sent to the item’s page via a dynamic link containing the item’s ID.

The item ID is then taken from the page’s URL and is inserted into the query as the foreign key. It is then used to help select the item’s name and price to then be added to the query as well.

[image: ]All other data is gathered from the user through a form of text boxes before being added to the query.


4.5.2.2. Furniture display table:
One difficulty that I encountered during the development of the site, was that when I attempted to display data on the furniture page, the data would appear off centre depending on the space it took up.

My solution to this was to place the while loop within “Table row” tags within “Table” tags. That done, I created a variable named “i” and increased it by 1 at the end of every loop. I then added an “if” statement at the end of every loop which would trigger if “i” was equal to a divisible of 3. Once the if triggered, would create a “Table row” end tag and a “Table row” start tag. And so it is that all data displayed on the furniture page resides within a table three columns wide and as many rows long as is necessary.

4.6. Testing:
4.6.1. Unit testing:
As a developer I have always found it difficult to work on code in a crowded code document. It is for this reason that I decided, when adding new functionality to the site, to first create a new section of code within its own document. Once the code was tested and working I would then implement it into my main project and test it again just to be sure.

4.6.2. System testing:
Once each new section of code was added to the site, I would test it as well as the website as a whole to be sure that everything worked well in concert. It is for this reason that entire site functions correctly.

4.6.3. Usability testing (Appendix 2):
As my project is a website to be used by customers, and many of them elderly, I knew from the off that I would have to design it with usability in mind. I can say that yes, the interface of the site does indeed work well.

Throughout the creation of this project, I have used at test schedule to help keep on top of how each part of the project is functioning and what parts of the project are left to test.

4.6.4. Acceptance testing:
I believe that my project does indeed work as intended. As an MVP it is functionality may be limited but the functionality outlined in the project requirements is definitely present.
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The main points stated in the project requirements are as follows:
· Run smoothly
· Be aesthetically
· Allow customers to both browse ALJ’s vast collection of items and purchase items online
· Be easy to use and to navigate
All in all, I believe that these requirements have been met. In its current state the site is not very complex and thus runs smoothly and without error. I believe that the colours used as well as the lay out of the site make it both easy to use and aesthetically pleasing. The main goal of the site was to enable user to view and purchase items and this functionality has definitely been achieved.

If I was to attempt this project again I would like to implement a login system and sessions to help hide certain aspects of the site. This would be incredibly useful as it would allow users, whom are logged in with staff accounts, the ability to add item details to the site as usual, via the console, while hiding this ability from users logged in with customer accounts.

5.1. ALJ feedback:
I decided that it might be useful to gather some feedback for ALJ as to their opinion of my project. That feedback is as follows:
Pros:
· Inventory is segmented well into the three main types of furniture sold at ALJ
· Easy to add and delete item records
Cons:
· Lack a professional look
· Anybody can add and delete item records from the site

I believe this to be a fair evaluation of the site in it’s current form. I appreciate that the site has it’s fair share of short comings, which I intend to fix over the course of the following releases.
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6.1. Conclusion:
In conclusion, although the site functions correctly as an MVP there is much room for improvement. I have previously made plans for future releases of the site As I am using the agile methodology. I also discovered other possible improvements during my time working on this project which could be realised in future. They are as follows:

6.2. Suggestions for future work:
6.2.1. Basket:
Originally, I planned that the second release would include a basket feature which would enable users to store a number of items in a “basket” and then purchase all items at once as opposed to purchasing them one at a time. Over all this would improve the functionality and usability of the site.

6.2.2. Edit:
I have since decided that future releases of the website would gain from adding edit functionality to allow staff members option to edit item records after they have been added to the site. This feature would be very beneficial for the staff of ALJ if ever changes were needed to be made to any items on the site.

6.2.3. Customer / staff logins:
Though the site is functional, one update to be made in future is the addition of logins for both customers and staff. These would enable me to show certain content to some users but hide it from other. For instance, I would like features such as adding and deleting data to and from the database to be visible to staff but hidden from customers. This addition could make this experience of the site seem much more professional.

6.2.3.1. Single Sign-on:
One web design feature which has been quickly growing in popularity among developers is Single Sign-on (SSO). SSO is a type of Federated Identity Management (FIM) arrangement which allows users to log into websites using pre-existing accounts with SSO services such as google, facebook, linkedin, twitter and apple. SSO utilises a framework known as O-Auth which allows third party services to access certain information from a user’s account with an SSO service allowing for simple quick sign-in to any website which supports SSO. This has a plethora of advantages including:
· Easy access:
The largest advantage of SSO, for the users of a site, is that it makes signing up to a site, with whom you don’t yet have an account, an awful lot faster. It also does not require the user to create and remember a password.

· Security and peace of mind:
From the point of view of the developer whose job it is to maintain the site, the most useful aspect of federated logins is the fact that the security of these accounts is the responsibility of the company which supports this SSO. This will give developers great piece of mind as the security of these companies is usually rather extensive.
	FIM also has its fair share of disadvantages including:
· Single point of failure:
The most obvious down side to using one account to access numerous online services is that if someone was to gain access to a user’s main SSO account then the would also gain access to all of the users other account into the bargain. Or adversely if a user forgot the login details to their main SSO account then they would lose access to any account which relies on said SSO account.

Taking into account it’s advantages and disadvantages, I believe that SSO would have been a great addition to my project and I hope to add in the future.

6.2.4. Database security:
As it stands the databases security is very much lacking, leaving the database open malicious database queries including sql injection:

6.2.4.1. Sql injection:
Sql injection is a method of hacking into a database via the website it’s connected to. Text boxes on a website meant to allow users to fill in information, when entering a password for instance, could be used for sql injection. Sql injection is as follows:

· First the hacker would type a quotation mark (“) into the text box. When the code sees this, it will assume it to be the end quote marking the end of the inputted data thus, any text which comes after the quotation mark will be treated as code.

· Then the hacker can add a semicolon (;) to mark the end of a line of code so that they can enter a new line of their own code.

This code could have catastrophic implications for the database as well as the company to which it belongs as it would enable the hacker full access to the databases content to with as there will. The hacker could do anything from viewing user password and other sensitive data to simply deleting the entire database.

Sql injection is the oldest trick in the book, and thus is quite easy to fix one method is to introduce a php function called “mysqli_real_escape_string()”. This does something to the characters called “Escaping” which essentially means it removes any special quality from them so that they are treated as simple text. This makes sql injection an impossibility.

I see now that it is paramount that I employ some defence against sql injection in the future releases of this project.

6.2.5. Database normalization:
In order for any large business, such as ALJ, to thrive, it is important any databases it uses are optimized to avoid data redundancy and be as unencumbering as possible. Database normalization is achieved through three parts called “normal forms”:

· Normal form 1 (NF1):
NF1 aims to avoid data redundancy and make all records in a table singular and atomic.

· Data redundancy:
A good method for avoiding data redundancy is adding an “ID” column to every table in a database. This way, even if multiple records in a database contain the same data, there will be a sure-fire method of identifying every record in the database.

· Singular data:
A good solution for keeping data singular is having separate columns for a user’s first and last name as this is a far better approach than having one column contain a user’s full name. 

· Atomic data:
An example of making data atomic is if a database contained a column which could potentially contain multiple names, a shopping list for example, something would have to be done to break this list into component pieces of data. The best approach would be to create a new table specifically for shopping items. Each record in this table would contain an item ID column, a user ID column and the name of the item. Items which a user has purchased would be individually added to this table along with the ID of the user who bought them. Visual aids are as follows:
 
Before being made atomic:
[image: ]

After being made atomic:
[image: ]


· Normal form 2 (NF2):
NF2 states that there are no partial dependency meaning all columns in a table must be fully dependant on the composite key. A composite key is a primary key which is made up of two columns.

An example of this is a table of users and items. It contains the ID of a user and the ID of an item that said user purchased as well as the name and cost of said item. In this case the user ID and item ID make up the composite key. This table does not adhere to the conditions of NF2 as the item name and item cost are only dependant on item ID meaning they are partially dependant on the composite key. In this example the correct course of action would be to remove the item name and item cost columns from the “User items” table and add them to the “Items” table. Visual aids are as follows:
 
Before removing partial dependencies:
[image: ]

After removing partial dependencies:
[image: ]

· Normal form 3 (NF3):
NF3 states that all fields in a table must only be determinable by the primary key / composite key, anything other than this would be known as a transitive dependency.

An example of this could be a table showing films and show times at a cinema as well as the customers who have purchased tickets. “film ID” and “Show times ID” would make up the composite key for this table and “Customer ID” would be the foreign key. There would also be columns stating the name of the customer. This would not comply with NF3 as the customer name columns are determinable by the foreign key opposed to the composite key. For this example to comply with NF3 we would have to remove the customer name columns and have them exist solely within the customer table. Visual aids are as follows:
 
Before removing transitive dependencies:
[image: ]

Before removing transitive dependencies:
[image: ]

[bookmark: _Toc70081873]Chapter 7: Reflection
When reflecting on my work for this project it is clear to me that my main mistake was inadequate time management. As it stands, a majority of my time this year was spent at home where I had an awful lot of distractions and found myself procrastinating greatly. Although, during the latter part of the year, I found that there was an area on the university campus with computers in which I was able to work distraction free.

If I were to carry out this project again, one of my first goals would be to find a working environment where I could be as productive as possible. This project has helped me realise how difficult I find working from home and thus I intend on avoiding doing so for any projects I find myself a part of in future.
[bookmark: _Toc70081874]Appendices:
Appendix 1:
The following is a section from my original project proposal detailing the requirements of the project:
“The site will need the run smoothly, be aesthetically, allow customers to both browse ALJ’s vast collection of items and purchase items online and, given that a large proportion of ALJ’s customers are elderly, the site would definitely need to be easy to use and to navigate.”

Appendix 2:

	Feature name: Display item data



	Process name
	Process description
	Expected result
	Actual result

	Select item data from the database.
	Using an sql “SELECT” statement, select “item image”, “item name” and “item price” from the database using “item_ID”.
	The data is selected correctly.
	The data was selected correctly.

	Display selected data.
	Using an “echo” command, echo the selected data to the screen.
	The data is displayed correctly.
	The data was displayed correctly.

	Display all data within a table (3 columns wide).
	First declare the variable “i” with a value of 0. Then create a table with “table row” tags which contain a while loop. Within this while loop add “table data” tags and within those display the selected data and increase the “i” variable by one. Then check to see if the “i” variable has a value of three, if so close the current “table row” tags, open new ones and make “i” equal to 0 again.
	The data is laid out in the table correctly.
	The data was laid out in the table correctly.


	Feature name: Display item data





	Feature name: Add item data



	Process name
	Process description
	Expected result
	Actual result

	Display console through which the may create new records.
	Display a form which contains apparatus for inputting data (e.g. text boxes) as well as an “Add” button to insert the data.
	The console displays correctly.
	The console displayed correctly.

	Insert data into the ALJ database.
	Create an sql “INSERT” statement which should take all of the data added to the insert form and inserts it into the database.
	The data is inserted correctly.
	The data was inserted correctly.



	Feature name: Delete item data



	Process name
	Process description
	Expected result
	Actual result

	Include “Delete” buttons next to all items shown on the items page.
	Along with the item data displayed on the items page, also echo the text “Delete” within “<a>” tags and use “href” to make the text a link to “delete.php” which contains the code which will carry out the deletion process. Clicking this link will also supply that page with the ID of the item to be deleted.
	The deletion links displays correctly.
	The deletion links displayed correctly.

	Delete data from the database.
	Create an sql “DELETE” statement which receives the given ID to delete said item record from the database.
	The data is deleted correctly.
	The data was deleted correctly.



	Feature name: Display all of an item data



	Process name
	Process description
	Expected result
	Actual result

	Link item name to item page.
	Within the sets of item data displayed in the item page surround the items name in “<a>” and use “href” to link to the “item_page.php” which will show only this item’s data. Clicking this link will also supply that page with the ID of the item to be deleted.
	The deletion links displays correctly.
	The deletion links displayed correctly.

	Select all of the item’s data.
	Create an sql “SELECT” statement which will select all data from the record of the ID given by the previous link.
	The data is selected correctly.
	The data was selected correctly.

	Display all of the item’s data.
	Using “echo” commands, display all selected item data.
	The data is displayed correctly.
	The data was displayed correctly.



	Feature name: Purchase item



	Process name
	Process description
	Text
	Expected result
	Actual result

	Open the order window.
	Add an “Order” button to the item’s page which, when pressed, opens an order window. This window will contain a form equipped with multiple text boxes so that the customer may enter their details name, phone number etc… and a button to in put this data.
	I’ll will test this process
	Order window is open correctly.
	Order window are open correctly.

	Insert order record into the database.
	Create an sql “SELECT” statement which will select some of the item’s data (e.g. name, price etc…). Then create an sql “INSERT” statement to insert both the selected item data and the customer data into the database.
	
	The data is inserted onto the database correctly.
	The data was inserted onto the database correctly.
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