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The purpose of this assignment is to design a relational database for a pharmacy chain, called MediLink, to keep track of stock, prescriptions and customer information.
A relational database has multiple tables that relate to each other with the use of key information [1]. For example, a shipping company would have a list of customer addresses, as well as a list of delivery addresses, and the delivery addresses would correspond to the customer ones. This link is known as a relationship. The company could then use these relationships to query certain information, such as which customers had deliveries in the past week, with ease.

[bookmark: _Toc223709258]Entities and Attributes
The first step in planning the database is to establish the entities and their attributes. The entities are what you want the data to represent, and the attributes are the types of data that you need to build the information [2].
In this case, the pharmacy wants to store information about stock, customers and prescriptions, therefore the entities for this database will be:
Medicines – This will include the entities MedID, which will be the unique number to identify each item. MedName, which will be the name of each medicine. Supplier, which will list the company that supplies the medicine to the pharmacy. Price, which will list the sale price of each medicine. Stock, which lists how much of each item the pharmacy has, and OverCounter, which will inform the user if the medicine can be sold without prescription or not.
Customers – This will include the entities CustID, the unique identifier for each customer. FirstName and LastName, so the database has the first and last name of the customer. Address, this lists the customers home address, and Phone, which will be the customers’ phone number.
Prescriptions – This will include the entities PrescriptionID, the unique identifier for each prescription, CustID, this will be the same as the customer ID number in the customers entity, MedID, this will be the same Medicine ID number as the Medicines entity. Quantity, this is the amount of medicine the customer needs to be prescribed, and NextDate, which will be the date that the next prescription is due to be dispensed.
Sales – This will include the entities SaleID, the unique identifier for each sale. MedID, once again, this will be the same as the same attribute within the medicine’s entity. Quantity, this is the amount of each item sold, and SaleDate, which gives the date of each sale.
[bookmark: _Toc223709259]Relationships
Relationships are the links between each table that keep the information together. They help ensure that the data is consistent between tables through the use of keys [3].
The image below shows the relationships between the tables in my database.
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Figure 1: Relationships
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The Entity Relationship Diagram works as a plan for the database. It displays the entities and attributes, as well as the relationships between them [4]. 
My ERD shows my four entities, Medicines, Customers, Sales and Prescriptions, and the accompanying attributes. The following relationships are displayed.
· Some medicines are available for sale
· Some medicines can be sold to customers
· All customers can be given prescriptions
· Some medicines can be given on prescription

[image: ]
Figure 2: Entity Relationship Diagram
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Normalization is the process of structuring your tables to eliminate things such as repeated or redundant data. This done by transforming data into something knows as normal forms [5].
[bookmark: _Toc223709262]First Normal Form (1NF)
First Normal Form involves removing any multivalued attribute, meaning that each cell can only contain one piece of information. For example, if a customer has several prescriptions, they must be listed separately. I’ve done this by splitting customer and prescription information into separate tables, using the customer ID number as a relationship between both tables.
[bookmark: _Toc223709263]Second Normal Form (2NF)
Second Normal form involves making sure that the attributes of each table all rely entirely on the primary key. For example, if any information in a table depended on the primary key as well as one of the non-primary attributes, this would violate 2NF. 
[bookmark: _Toc223709264]Third Normal Form (3NF)
Third Normal Form involves assuring that two non-primary attributes don’t depend on each other. Using the medicines table as an example, If the supplier, price or stock changed, it wouldn’t affect anything else in the table and the primary key would always remain the same. This means it’s compliant with 3NF
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Figure 3: Customers Table
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Figure 4: Medicines Table
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Figure 5: Prescriptions Table
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Figure 6: Sales Table


[bookmark: _Toc223709266]Query Development
Since a database can contain huge amounts of information, the user is able to run queries. These queries can be designed in a way where a set amount of data will be displayed based on the information the user needs to see, eliminating the need to search the entire database, which could take too long and make it possible to miss something. [6]
I have designed four simple queries in my database to show how this works, they are as follows.
The first query is requesting the names of the medications each customer in prescribed. I designed the query to show the first and last name of the customer, as well as the names of the medicines they’re prescribed to.
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Figure 7: Prescribed Meds query design view
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Figure 8: Prescribed Meds query result














The second query allows the user to input a date and find out if any prescriptions are due that date. This would help plan ahead so orders are ready on the due date.
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Figure 9: Prescription Due Date design view
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Figure 10: Date entry field presented when query is run
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Figure 11: Query result for a chosen date
The third query is simpler. It shows the user which of the medicines can be sold over the counter without having to check the tick boxes on the full list.
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Figure 12: Over the counter query design view
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Figure 13: Over the counter query result

The fourth query prompts the user to input a medicine supplier name to bring up a sales list showing the sales from that specific supplier.
[image: ]
Figure 14: Supplier sales query design view
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Figure 15: Supplier entry field presented when query is run
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Figure 16: Query result for a chosen supplier


[bookmark: _Toc223709267]Testing and Validation
I checked all my tables to assure there was no repeated information unless it was necessary, e.g., more than one customer at an address or more than one customer with a certain surname. All data is in its own place following the rules of normalization.
I’ve tested my queries with different inputs where available and cross referenced with tables to assure that the data was correct. 
I also tested sorting data in columns and made sure the change was consistent across the entire table, for example, I sorted customers surnames alphabetically and checked all the other fields changed with it, as they did.
[bookmark: _Toc223709268]Design Decisions and Future Work
I feel this is a good jumping off point for a database, however, as the data population grows, the queries I’ve designed that present lists will become much longer so another method will need to be developed to prevent users having to read through loads of information. 
I think the way I’ve provided stock and sales quantities needs revision because the stock is presented in individual pills, though inhalers and creams are by item. I feel this is confusing. Also, the sales presented, by box or item, making things further confusing. This also makes any future development of a system that updates stock when sales are made impossible to implement properly.
Other than these things, I’m happy with the layout presented here. I particularly think having instruction on whether the medicine can be sold over the counter was a good idea.
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2 Steve Jones. 123 Walsall St 07634678132
3 Paul Astbury 14 Stanbury Ave 07989325678
4 Stephen Nye 22 Rivendell Rd 07788456243
5 Carl Norman 154 Swan St 07611209578
6 Rowan Richardson 244 Young St 07772346756
7 Paul Akers 36 Wolerhampton Rd 07123094657
8 Isabelle Jones. 123 Walsall St 07812305746
9 Janine Norman 154 Swan St 07461222593
10 Karen Parker 24 Stanbury Ave 07100945789
11 Lynne Shorthouse 48 Slow St 07744520576
12 Tony Shorthouse 48 Slow St 07789345678
13 Stuart Van-Linden 311 Doreen St 07124365879
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16 Thomas  Clarke 16 Cash Ave 07113264886
17 Crystal Van-Linden 311 Doreen St 07999356109
18 Emma Hutchinson 66 Tabby Rd 07773461123
19 Bobby Astbury 14 Stanbury Ave 07668334510
20 Marcus Jones. 123 Walsall St 07123456789
21 Phillp Brooks 76 Chicago Dr 07665389976
22 Bruce Dickinson 68 Iron Rd 07666734521
23 David Lynch 46 Mulolland Dr 07198436454
24 Amy Dumas 235 Bilston Ave 07894657732
25 Lynne Ramsay 87 Avenue Rd 07400982361
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