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EcoRide, an electric bike service, aims to create a greener and healthier society by reducing the use of public transportation, and leans more toward electric bikes. Users can scan their id to rent a bike and then return it to one of many rental stations nearby. The management team faces difficulty in organising and handling transactions due to everything being recorded on paper forms and basic spreadsheets. Due to this, the results are limited due to lack of information such as maintenance, or whether a bike is being used. The organisation needs a bike rental system that is capable of display data clearly without confusion, and to be able to answer questions such as “which bike is available?”, or “how many bikes are in use?”. The database would be an overall improvement to the basic spreadsheets used as the data input such as the type of bike, the user’s id number, or the status of the bike (usable or in maintenance, or currently in use). The system displays the data through an array of tables such as, rentals, bikes, and staff, and within each of these tables are fields that align with the table. Queries are effective at filtering data within access tables as they simplify large sets of data and can answer direct questions. This saves much time by preventing a need to scan the data manually.


[bookmark: _Toc219653528]Entity descriptions
Each table has its own unique purpose withing the database. To effectively convey the correct data needed for the company, 5 tables have been created, each with a different goal and unique data. The bike table has 6 different fields: Bike_id, bike_type, model, condition, current_location, and status. These fields accumulate information about all bicycles available for rental and help narrow down to a specific bike if needed. Bike_ID, being the primary key, ensures that every row in the table has a unique value. Bike type describes what the bike is most used for, whether it’s a mountain bike, or a road bike. The model of bike is additional detail that further describes the type of bike, which is useful for the customer. Both the condition, location and status of the bike present the users with one of two options, either they have access to the bike, or not. The condition will state whether the bike is operable or if it is under maintenance. The location of the bike will indicate where the bike is, and the status will either display as available, rented, or under maintenance, depending on the bike and the scenario. As for relationships, the bike table is directly linked to the rental page and the maintenance page. With this the pages are able to update and be linked with one another and work in unison. As for the rental table, it performs similarly to the bike table by displaying fields such as rental-ID being the primary key, and both bike-ID and rider-ID being foreign keys providing direct links to the tables. Differently, this table provides information regarding the duration of the rentals. Using fields such as rental-start, and rental-end, allow the user to see when bikes have been used. The user can also infer from the table that if the rental-end section is blank, then the bike has not returned, meaning the bike is likely still in use. The cost and duration fields also give the user an insight into the estimated price of the bikes for a set duration by viewing past payments by other users. In the Rider table, the user can view the past rentals made by people and their contact information. Fields such as their first name, last name, email, phone number, and the date they registered the bike are all present in this section which provide enough background info on any user. The company can use this information to charge any user with damage fees if the bike is stolen or broken. The maintenance table is especially useful for any who wish to see further information as to why or when a particular bike has been sent to be fixed. The table provides the bike ID, along with the staff member who will be mending the bike. The table also shows when the bike was sent in to be repaired and what was wrong with it. This table is directly linked to the final table which is the Staff table. The staff table provides further information for the user as to who will be repairing the bikes by providing information such as their ID, first name, last name, and their role. 

Example of table:
Bike:
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Rentals:
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An Entity Relationship diagram was used as a method of visually presenting the relationships of the tables within the electric bike rental system. “ERD’s help move the data from access, and create something visual.” [1]. The ERD focuses on 5 main entities: Rider, Bike, Rental, Maintenance, and the staff. The ERD highlights different sectors of the tables by showing primary keys, and foreign keys, for example, rental contains Rider ID and Bike ID as foreign keys. The ERD defines many one-to-many relationships. Fore example, a rider can generate many rental records, and a single bike can appear in multiple rental and maintenance records. These relationships can reflect real-world business rules and enable the opportunity to introduce queries into the database. What are the benefits of choosing an ERD? Not only do ERD’s change data into a visual graphic, but they help those who might not understand the raw data “ERDs help everyone to understand the foundations of the data/information that is going to be stored within their database.” [2] This might sound relatively straight forward or obvious, but most data within access can be hard to understand or comprehend, which is why it is most important to ensure that all can understand something that can be complex, this is where the ERD comes in. 
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The purpose of queries within a database is to identify a certain chunk of data for any viable reason. For example, a querie could identify bikes that are currently available for rental. Queries are essentially if the user wishes to organise and simplify their data. In this assignment, I have taken advantage of select queries, and parameter queries. The select queries were primarily used to display relevent data from multiple tables. These queries allowed for the user to view information such as bike availability, active rentals, and maintenance requirements without the need for searching throgh extensive amounts of data. As for parameter queries, these were used to specifically call out an individual rider and see which bikes they had rented. Parameter queries are often considered more effective and precise than select queries for many reasons, “By preparing a query once and executing it multiple times with different parameters, the database doesn't have to compile and optimize the query for every execution, leading to improved performance.”[3]. This improved performance only benefits the databse greatly. 
Query 1: Active rentals:
This querie identifies all bikes that are currently out for rental witht the rental start, and rental end. This allows the user to see whether a bike is available to be used, or if they are all occupied. This type of assistance saves time and doesn’t require the user to physically check the stand itself.
[image: A screenshot of a computer

AI-generated content may be incorrect.]

Query 2: Bike Availability:
This query follows a similar format and displays all bikes available for rental. The results show two bikes that are available for booking. The ‘status’ shows available meaning the bike is open for anyone to book. The table also provides further useful information that the users can use if they wish. Information such as the type of bike (trek, or specialised), the model of bike (FX 2, Rockhopper), and also the condition the bike is in (pristine, good, fair, damaged).
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Query 3: Bikes requiring maintenance:
The bikes requringing maintenance querie can be used to provide further insight as to why a bike might not be at the stand and when it is expected to return. This query filters through the bikes and highlights the ones that have been damaged. The table also provides the model of bike, and its type. If a bike has been damaged, the query will show that the bikes location is in maintenance which tells the user that it is currently being repaired. 
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Query 4: Frequently used bikes:
If a user isnt sure of what bike to rent because they don’t bike often, then this query can help narrow down an option. This query displays the mosrt rented bikes in order of most rented, to least rented. This data also displays the amount of times each bike has been rented. This is most useful as the user then can consider the amount of rentals a certain bike has had, and then chose to either rent that bike or pick from the list. 
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Query 5: Rentals by rider:
Rentals by rider is an efficient method of tracing or checking how many times a particular rider has rented bikes from any one of the stands. Initially, by clicking on the parameter query, you will be prompted to enter any rider_id you wish to learn more about (any one of the riders from 1-5). After entering this information, The query will show the amount of times said person has rented bikes, which bikes in particular, when they rented it, when they returne it, the price, and how long they used the bike for. All of this data can be used If any issues arise such as a missing bike, or if someone hasn’t payed for the service. 
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Query 6: Total rental revenue:
The 6th and final query simply adds the total revenue from all the rentals across all user. This I shelpful for the business owners to be able to view their profits to see if their business is staying afloat. 
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When utilising the convenience of queries, manual processes in comparison seem much harder as the process is not automated. The system improves efficicency through simplifying the process of handling and filtering the data being taken in from rentals and repairs. 
[bookmark: _Toc219653531]Testing and validation
The Eco Ride database was tested and created to combate the inefficiency provided by the manual data input that was used prior to the creation of the database. The database ensures that the system supports rider registration, bike tracking (status, location), rental transactions, maintenance logging and data retrieval through queries. A series of tests were conducted to ensuer that the database performs as it should through means such as, adding new riders to the rider table. For this example to pass the test, the table should succesfully accept the data and also edit/update any other tables that are linked to it through relationships. Testing the functionality of queries was also important to the database, tests such as testing the queries after creation such as the ‘bike availability’ query to see if the table would show the correct data and update if necessary. Both tests passed ensuring the functionailty of the database. To ensure the database behaves correctly, examples such as ensuring to use foreign keys as they prevent invalid data, maintaining referential integrity, ensuring query outputs make sense, and data consistency are all important and should be present in all aspects of the database. Overall, the database succeeds in all areas in which it was tested. All core operations function as intended and the system supports an efficient method of retireving data in an automatic and swift way. The digitial approach significantly improves the visibility of important aspects such as the riders, rentals, and maintenance. All of which would have been less prominent in the spreadsheet and paper that was originally used by the company. 

[bookmark: _Toc219653532]Conclusion and Reflection
To conclude, the database is a success in the areas that it needs to be, although in some ways there are areas in which it could improve. Adding a form of automatic cost calculation instead of manually entering rental cost per hour would cut time and ensure no mistakes are made for pricing. The system would essentially calculate the cost based on duration automatically. An extra status that says ‘not returned’ would help the business owners determine whether the bike is still being used by the renter or if they haven’t returned it. Also, an extra table that specifies in bikes that have potentially not been returned the same day could be useful to identify who used what bikes and when and also determine whether the bikes have been stolen. Fields such as the users contact information like first name, last name, email, phone number, would all be helpful to narrow down the search for that specific individual. Also, implementing a table that keeps track of the condition of the bikes after a person has used it would help ensure that no purposeful damage has come to the bikes, e.g, if a bike comes back broken, does the user get charged for repairs? Does it depend on the type of damage inflicted? If they are found guilty, how much would repairs cost?. Each of these ideas would all improve the quality of the database. 
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