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1. EcoRide Database requirement analysis
Situation Overview:
EcoRide is an electric bike rental company who are facing challenges in handling operations due to a reliance on paper forms. My goal is to streamline these operations by designing and creating a database for them. I shall start off by first identifying the entities, attributes and relationships that will be involved and then turning it into an ERD which will then lay out the foundation for the database I shall design. I will design the appropriate tables to hold the data that will be required to be stored in the database, I will ensure the tables are in line with 3NF and once I have done all that, I will design and create a series of queries to select out specific pieces of data and finish of with some validation and testing.
Scenario Analysis:
Entities:
-Bike
-Renter/Rider
-Maintenance 
-Transaction
Attributes:
-Rider ID (Renter/Rider)
-Name (Renter/Rider)
-Contact info (Renter/Rider)
-Date Registered (Bike)
-Bike ID (Bike)
-Purchase Date (Bike)
-Address (Renter/Rider)
-Transaction ID (Transaction)
-Maintenance ID (Maintenance)
-Maintenance Date (Maintenance) 
Relationships:
2. Entity Relationship Diagram (ERD)
[image: A diagram of a company

AI-generated content may be incorrect.]Here is the entity relationship diagram which is key to laying out the design for the database and is a way of figuring out the requirements of the database before its creation begins. The entities, primary keys and the relationships are pointed out and laid out here in the diagram displayed. As shown in this diagram that the main requirements are the main tables which are the bike table, renter/rider table, the maintenance table, and the transaction table. There are important connections to be made too, for example the link between the rider ID and the bike ID as this will show which rider has currently rented what bike and the database must allow the user to select out the pieces of data like this and so on.








3. Data Structure Development
[image: ]Firstly I need to create the basic tables. Here is where all of the data will be stored, but there is more to it in terms of creation. I had created a table for riders/renters to store information of the customers, bikes for information regarding the bikes, maintenance for the general maintenance information, and a transaction table to display the date of the transaction, the length of the transaction and so on.
[image: ]
Next, I established relationships between entities in the differing tables as was shown in the ERD. These relationships are key to making the database more efficient through allowing you to have smaller tables which allows you store the same amount of data. The creation of relationships within a database also eliminates duplicate data. In terms of constraints, one you can find within this database is the primary key which is important as it makes the creation of the relationships within it possible.


4. Normalisation Compliance 
3NF is a form of database normalisation which ensures a form of order and a way of eliminating transiting dependencies through ensuring all the attributes will depend on the primary key. This ensures that all the relationships withing the database remain consistent from a logical standpoint which will overall reduce redundancies. 
To ensure that my table has met the normalisation standards I firstly checked that all fields contained one piece of data, for example, the bike name column contains just the bike name, which once that is done that check that non key dependant fields are dependent on the primary key which for example in one of the tables is Rider ID. 
5. Sample Data Population
[image: ]
Here is some sample data that has been inputted into the database, they reflect real life as a retailer would realistically want your phone number, email and address to keep a track of who has rented what and how to contact the renter. The same has been repeated across all tables. I just chose to make up random names and other info for the renters, random bikes for the bikes and so on until I had 5 populated rows of data in each table.

6. Query Development 
[image: ]
Queries are a way of extracting/filtering specific pieces of data based on the user’s requirements. Queries not only allow for the selection of specific data pieces, but it can also join multiple tables together by doing this through being able to select data from multiple sources.
Here is the query development tab where the functionality and abilities of the database can be tested. Three queries were run through this database as a test, the first one being a query which checks the availability of the bikes, and as I had hoped, it came back with all bikes being available besides the Ducatti. Then after this I also ran a query that checked the availability of the bike and the date of the last maintenance. Finally, a query to check the date of when a bike was rented and the end date of the rent period which was also successful. 
Overall, these queries ran successfully and have proved the functionality of the database well.


7. Validation and testing
Validation is a key part of the creation of any database and is something that was done extensively on this one. Firstly, it is important that it is fitting to the requirements of the database. As stated in the requirements, it has the key tables which are vital to the whole database which my database does have. It is important that there are links or relationships created between the tables which has been done, this eliminates any chance of duplicate data. Although I struggled with the relationships at first, I did get them done and they were successful in avoiding duplicate data. The queries prove that the user can select their required pieces of data which is key to any form of database although I could have done a better job handling and designing the queries. The database does is in line with 3NF but perhaps a better job could be done.
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