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[bookmark: _Toc8073196]Introduction

A database is a digital structure of information used to keep track of all relevant data for which a business would need. The way this works, the database will include tables which holds information of customers, orders, stock, finance, employees etc. This allows easy access to view, search and edit any and all information needed. [1] 
To describe it in a simpler way, imagine a database is like a pencil case used in school. Inside are different colour pens, pencils, rubbers, rulers, different sized protractors ... A pencil case is a storage system that allows the owner to keep the utensils organised and easily accessible. Say that each sized pencil is labelled with a number, and one of them needs sharpening, but only a certain sized sharpener can be used on it, if the correct sharpener is also labelled with the same number, this allows the user to easily locate what is needed to get the job done instead of having to rummage through and try all different sized sharpeners until the correct one is found. This analogy describes how a database can help make jobs a lot easier.
The designed database was created specifically for a small book store based in Swansea. The database functions must allow the business to easily keep track of their stock levels using a simple search, Conduct orders for deliveries for both the store to increase stock or for a purchased customer order. Track the orders upon request via customers data and of course, the cost. Not only does the database need to be able to do all of this, but it also needs to be simple to use! 
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A database is designed using a set structure of components, of which the table is most significant. This is because the table within a database is where all the information is stored. The overall structure of a database consists of one or more tables with each row being identified by a primary\foreign key and fields which are used to hold specific types of data. [2]
Within tables are fields which are made of vertical columns. These are used to help categorise the information into easy to understand sections. For example, as figure 1 shows, each column is labelled for a specific set of data. This allows the user to easily navigate through the information to help mind the required set of data.
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Primary keys purpose is to help uniquely identify specific rows in each column within the tables. Simplest way to explain would to be to consider them as that tables pin number or finger print. Because of this, each table can hold one primary key only! Foreign keys on the other hand are used in other tables which the primary key is mentioned. These connections are how users can establish a relationship between the tables.
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A relationship within a database is established when two tables become connected. This is done when a table using a foreign key is referencing a primary off another. Relationships allow databases to share and store information across different tables whilst having the data linked between them.
A brilliant example of how relationships work with databases was explained by Shivani Bairagi using family relations as examples. Jack will be related to his mother, but the mother may have many children. Jack and his siblings are related – Jack may have many siblings, and of course, they too will have many siblings. If Jack marries, both Jack and his spouse has a spouse – each other – but only one at a time. [3]
There are 3 different relationship types. 
· One-to-one: The two connected tables shares only one or less relation to the primary key.
· One-to-many: When either none, one or more records on a table relates to the primary key table that only contains one.
· Many-to-many: Both tables can relate to each other via any number of records.

The diagram below shows how the database for the local book store will work. Each relationship is indicated via the black lines connecting each primary key to the foreign in the other tables. Thanks to these relationships, the data can now be easily accessed, edited and updated throughout. On the relationship lines connecting the tables, the 1 is shown to symbolise that it’s only a one-to-one connection, and the infinite symbol is used to symbolise many-to-many. 
[image: ]
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[image: ]Microsoft Visio is a diagramming and vector graphics application. This software is widely used by students and businesses alike to create flowcharts, diagrams and organisational charts. The diagram below displays how the book store’s database would look like when designed using the crow’s foot database notation. 
[bookmark: _Toc8073178]Figure 3 – Visio

The entity relationship diagram (ERD) above displays how the database looks when built in Visio. Unlike Access, Visio displays which record is labelled as either a primary or foreign key in a more obvious way. It also displays each relationship using a different style for each start and end to show which of the 3 relationships is used between each table. 
The ERD was designed exactly how the database was built using Access. Unfortunately, Visio isn’t as helpful at letting the user know if something doesn’t connect. It is possible to have every relationship line attach to any part of each table, so if the designer mistakenly joined the wrong record, there would be no indication to there being a problem.
Visio is a very helpful tool to use and it helps get database ideas down on paper, but it is best only for that. A rough draft of the design to see how things look before using Access to build a fully tested database.
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Forms in Microsoft Access is the easiest way to interact with the database itself, by allowing the user to easily test the design to see if there any bugs that might need fixing, or if something can be improved. Thanks to the tools available, forms can be easily edited to help make using the database easier, such as navigation buttons and the ability to change the size of the form itself to reflect the amount of data that is needed. 
Below are screenshots taken from each Form created for the book store database. It has been designed with ease of use in mind and simplicity in looks to match. There are a few things that isn’t correct with the design. for example, the Main Menu and Report Menu’s title doesn’t show correctly on the forms and there is data missing in some others due to the designer being unable to fix the problem.
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[bookmark: _Toc8073180]Figure 5- Reports Menu
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[bookmark: _Toc8073185]Figure 10 - Order Item
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[bookmark: _Toc8073190]Figure 15 - Sup Order Items
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Reports are used to display information in an organised and straight forward manner. The user is able to reduce how many record or fields which gets displayed on screen, resulting in having the information easier to locate. They can also be used to create monthly/annual reports for businesses to keep track of financial and stock data. [5] 
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[bookmark: _Toc8073191]Figure 16 - Customers report
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[bookmark: _Toc8073192]Figure 17 - Inventory report
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[bookmark: _Toc8073193]Figure 18 - Orders report
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Here is an example of an SQL code for books on the database. Both the code and the displayed result.
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[bookmark: _Toc8073194]Figure 19 - Books Query
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[bookmark: _Toc8073195]Figure 20 - Books query 2
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[image: ]Below is a simple guide on how to use the database. Once Logged in, the user shall be directed onto the Main Menu screen. This screen has navigational buttons which will direct the user to whichever screen is needed. For this demonstration, the button ‘Books’ will be selected.













Once selected, the Books Form will open. This screen allows the user to perform any of the operations each button suggests. 
[image: ]
Every option available on the Main Menu will take the user to the selected Form which will then give a selection of options on what the user wants to do. Once the user is finished with that specific Form and wishes to return to the Main Menu, simply select ‘Close Form’ button which is pointed out above with the orange arrow. The same thing but with less and different options are presented after selecting the Reports Menu button. 
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Databases is a subject which was never considered before the handout of this report. Knowing the importance of such a system is a fundamental but knowing its importance and how it all comes together are very different things indeed. People with no background knowledge can find the subject very simple to understand at first, but after a closer look, understanding swiftly sets in as to just how much there is to understand is involved. Anyone with little to no background knowledge can easily start to feel overwhelmed. This doesn’t mean it’s all doom and gloom though.
Seeing just how important a database really is and how much it does for modern day computing truly is astonishing. Having the ability to search for and find a customer order simply by searching a few details or even who sold the most insurance that month within the company, all within seconds of searching. But how does it fair for a complete database novice to work on such an interesting subject?
The designing of the database was proven to be a far more difficult a process than originally anticipated. The software Microsoft Access offered everything any user would need in designing a database that met the designer’s requirements. Everything was easily located along the search bars on the program, and the everything seemed to be relatively self-explanatory.
The main issues became known soon after, thanks to how the system doesn’t notify the user on how to resolve many issues the user may come across. For example, the title name for both Menus reverted to a ‘#Name?’ once out from design view without any explanation how or a way to fix it. Editing the tables and columns after a certain point becomes near on impossible to fix swiftly thanks to needing to delete half of everything previously created, just to change any data no matter how small!
Every program has its fair share of both good and bad points, Microsoft Access does not exempt from this fact. The program allows the user to do exactly what the program was designed to do and do it relatively well! but the software’s shortcomings appear to be slightly more than a little irritating. Issues that cause a designer to delete half the work done already to fix what should be a minor problem is a big issue which needs sorting! 
[bookmark: _GoBack]Learning the in’s and out’s of how databases are designed, how they work and just how much people have become extensively reliant on them, especially for a big company’s point of view, is both fascinating and worrying. 
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