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Abstract
This report will be responding to the level 4 assignment specification of the 2nd assignment belonging to Introduction to Web and Database Concepts [1].
This task responds to the task brief, a short extract on a company called Eco Ride. Eco Ride are an electric bike rental service where users scan an ID at a rental point, collect a bike and then return it at another rental point. Eco Ride currently use paper forms and wanted an online DBMS solution to streamline bookings and to handle management and double-bookings. 
For this task I used MS Access where I designed this database solution and created sample data. Additionally, I created an ERD to make visualising the logic behind this system easier. I have provided screenshots of my DBMS in MS Access along with the appropriate validation needed to go with my sample data.

[bookmark: _Toc219086469]Task 1
[bookmark: _Toc219086470]Scenario Analysis
The scenario in the brief is situated around a company called Eco Ride, an electric bike rental company looking to upgrade their paper system to avoid double-bookings and ease management.
The purpose of me making this DBMS is to satisfy Eco Ride’s need for an online system to manage bikes, users and bookings.
From reading the brief, it seems like important entities include the following:
Riders – RiderID(PK), FirstName, Surname, PhoneNumber, EmailAdress, PaymentDetails, OtherInformation
Staff – StaffID(PK), FirstName, Surname, PhoneNumber, EmailAdress, PaymentDetails, EmploymentStartDate, OtherInformation
Bikes – BikeID(PK), ConditionID(FK), TypeID(FK), InUse, UndergoingRepairs, ServiceDue, OtherInformation
Transactions – TransactionID(PK), RiderID(FK), BikeID(FK), PriceID(FK), StationID(FK), HireOrReturn, DateTime
-----
MaintenanceHistory – MaintenanceID(PK), BikeID(FK) StaffID(FK), WorkDone, DateTime, OtherInformation
ServiceHistory – ServiceID(PK), BikeID(FK), StaffID(FK), WorkDone, DateTime, OtherInformation
-----
Pricing – PriceID(PK), BikeType(FK), HourlyRate
Stations – StationID(PK), Location, Capacity OtherInformation
ConditionType – ConditionID(PK), ConditionType
BikeType – TypeID(PK), BikeType

The relationships between them will be discussed in the following section.

[bookmark: _Toc219086471]Entity-Relationship Diagram (ERD)
An entity-relationship diagram (ERD) is a “visual representation of how items in a database relate to each other”, it’s a diagram of data in a database focusing specifically on how they link.
Below is my ERD for my DBMS solution outlined in the section above:
[image: A diagram of a company

AI-generated content may be incorrect.]
Relationships:
[ Table Name  \  relationship  \  label ]
Due: a Bike can have / be due many service / maintenance instances, but a maintenance / service instances can only be connected to one Bike.
Carry Out: one staff can carry out many service / maintenance instances, but a maintenance / service instances can only have one Staff.
Have: A Bike can only have one Type, but one Type can belong to / have many Bikes.
Maintain: Condition is only used in one place in my DBMS, making it a dependant entity and relationship. One Condition can maintain many Bikes, but a Bike can only maintain one Condition. This is a one-to-many relationship.
Details: Details for one Pricing / Bike / Rider / Station have many Transactions, but a Transaction only has details for one Pricing / Bike / Rider / Station. These are a one-to-many relationship.


[bookmark: _Toc219086472]Normalisation Compliance
Normalising data in a table into 3rd normal form is useful as it “minimises database redundancy while preserving dependencies between attributes” [3]. I believe my ERD is normalised to 3rd normal form standard, having 10 tables with no partial or transitive dependencies.
I feel like I have achieved this by making tables such as ConditionType, BikeType and Stations to dynamically handle information that could have otherwise been input incorrectly or duplicated.
Additionally, I also created a Pricing table to handle pricing by BikeType rather than Bikes because this made the most sense and removed even more duplication of data.
In my DBMS to the best of my knowledge all data only has to be input once to achieve successful results meaning redundancy is minimal.



[bookmark: _Toc219086473]Data structure Development
Using my ERD, I recreated the DBMS I designed previously in Microsoft’s Access. Within MS Access there is a datasheet view and a design view. The datasheet view allows you to input sample data (covered in the next section) while the design view allows for attribute labelling, data type, validation implementation (covered in “Validation” section) naming as well as relationship creation.
Each section has the table title followed by an image of that table containing the design view as well as everything I mentioned previously.
This is my ERD created via MS Access (Relationship creation):
[image: A screenshot of a computer

AI-generated content may be incorrect.]
All foreign keys (FK) have lookups linking on that unique ID to their respective tables. This is a consistent theme throughout this DBMS.
[bookmark: _Toc219086474]Bikes:
[image: A screenshot of a data type

AI-generated content may be incorrect.]
[bookmark: _Toc219086475]BikeType:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
[bookmark: _Toc219086476]ConditionType:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
[bookmark: _Toc219086477]MaintenanceHistory:
[image: A screenshot of a data type

AI-generated content may be incorrect.]
[bookmark: _Toc219086478]Pricing:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
[bookmark: _Toc219086479]Riders:
[image: A screenshot of a data type

AI-generated content may be incorrect.]
[bookmark: _Toc219086480]ServiceHistory:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
[bookmark: _Toc219086481]Staff:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
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[image: A screenshot of a data type
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[bookmark: _Toc219086483]Transactions:
[image: A screenshot of a data type
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[bookmark: _Toc219086484]Sample Data Population 
In this section, I will show my DBMS solution populated with sample data as an example of a realistic use case. Each section has the table title followed by the image of that table containing the sample data I entered.
[bookmark: _Toc219086485]Bikes:
[image: A screenshot of a computer
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[bookmark: _Toc219086486]BikeType:
[image: A screenshot of a computer
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[bookmark: _Toc219086487]ConditionType:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
[bookmark: _Toc219086488]MaintenanceHistory:
[image: A screenshot of a computer
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[image: A screenshot of a computer
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[image: A screenshot of a email

AI-generated content may be incorrect.]
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[image: A screenshot of a computer
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[image: A screen shot of a computer
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[image: A screenshot of a computer
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[bookmark: _Toc219086495]Query Development 
MS Access has a built-in querying system for databases, so that is what I will be using. 
On the query wizard I selected RiderID and FirstName from the Riders table in the first drop down box and then switched to the Transaction table where I pulled over BikeID, HireOrReturn and DateTime:
[image: A screenshot of a computer

AI-generated content may be incorrect.] [image: A screenshot of a computer

AI-generated content may be incorrect.] 
From that query it pulled me all the records relating them together on RiderID with the rider’s first name, the bike they hired, whether they returned it and when the record was made:
[image: A screenshot of a computer

AI-generated content may be incorrect.]

For the next query, I asked for StaffID, FirstName, Surname from the Staff table and the BikeID and WorkDone from the Maintenance table and the same information from the Service table:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
These combined produced me a really narrow result of only the bikes that had been maintained and serviced by the same staff member:
[image: A screenshot of a computer

AI-generated content may be incorrect.]

For the final query, I asked for StationID, Location and Capacity from the Station table and linked it to the FirstName only of the Riders table:
[image: A screenshot of a computer

AI-generated content may be incorrect.]
This result landed me with the interlink between the locations of the bike stations and the names of those who rented bikes from there:
[image: A screenshot of a computer

AI-generated content may be incorrect.]

Additionally, some basic SQL queries could include:
· This would show me all the data from bikes where the type of the bike (TypeID) was equal to 1:
SELECT * FROM Bikes WHERE TypeID = 1
· This would show me RiderID and the rider’s first name from the Riders table:
SELECT RiderID, FirstName FROM Riders
[bookmark: _Toc219086496]Validation and Testing 
Validation is important to stop invalid data getting into the database [4]. For this reason, I have made the majority of my attribute fields mandatory.
Validation I have used include:
[bookmark: _Toc219086497]Is Not Null
This is the most commonly used validation in my database, it’s used on all essential information – the only fields I left blank where the “OtherInformation” fields as they weren’t mandatory. It means empty data cannot be written to the database as it can throw my custom error message “This cannot be null/empty” as you can see below.
Additionally, for most fields, because I set the preset “Required” field to yes, a pre-written more context specific error message mostly comes up instead. I was happy with this given the fact it was more specific than the error message I wrote so I did not change this. You can see this message below:
[image: A screenshot of a computer

AI-generated content may be incorrect.] [image: A screenshot of a computer

AI-generated content may be incorrect.]
[bookmark: _Toc219086498]Numbers
Numbers are frequently used in my DBMS. Since there is no reason for a number to be negative, I decided to use “>=0” for all of my number fields. This ensures all numbers entered must be higher than 0, you can see this in action below using a phone number field:
[image: A screenshot of a computer

AI-generated content may be incorrect.][image: A screenshot of a computer

AI-generated content may be incorrect.]
I did consider using a length check for phone numbers but ultimately decided against it as people wanting to rent electric bikes to explore a city might not be from the UK and therefore not have UK phone numbers. In this case, valid information might fail the validation check and MS Access doesn’t have the means, at least in my knowledge, to handle this.

[bookmark: _Toc219086499]Email Address
For email addresses I decided that they must contain an “@” symbol. I achieved this but using the validation “Like “*@*.*” with a error message of “Email must contain “@” symbol. Below you can see proof of that which I have just described as well as proof of it working in my Staff table:
[image: A screenshot of a computer

AI-generated content may be incorrect.] [image: A screenshot of a computer

AI-generated content may be incorrect.]



[bookmark: _Toc219086500]Comparing Against Brief
The assignment brief (Eco Ride’s extract) states:
“The solution should enable the team to:
· Register riders by storing essential details such as their name, contact information, and ID numbers.
· Maintain records of all electric bikes, including their type, condition, location, maintenance history and other related details.
· Record bike rental transactions, including rental and return dates, duration, cost and any other related details.
· Track staff involvement, including who serviced or inspected each bike
Design a database system that meets the functional requirements which includes the design and modelling of system components, implementation of core features, and demonstration of its practical use with sample data.” [1]

I have covered riders and their information, bike information, location information, transaction information and staff involvement with servicing and maintenance.
While designing this database solution, I kept this brief in mind. I feel like my method of normalisation and separating data into their separate tables has achieved these points.



[bookmark: _Toc219086501]Task 2
This task is just to make sure I haven’t missed any key details out of this report; it’s a general summary of what I’ve done with a personal touch.
[bookmark: _Toc219086502]What I built (Summary)
In Summary, I built a 10-table database management system (DBMS) as a solution to a company’s demand. The company, called Eco Ride, a rental electric bike service, wanted a paperless system to keep up with management and eliminate double bookings.
I designed the solution on Microsoft Access; it is fully working with linking tables and sample data. All my data is held in 3rd normal form with no partial or transitive dependencies and all primary and foreign keys are labelled. I believe there is no redundant data in my ERD and DBMS and to my knowledge all data is only referred to once to eliminate duplication of data and to make updating information easier.
[bookmark: _Toc219086503]Challenges
Being honest, the main issue I found with this was finding a suitable software to create my DBMS on. In my workplace I have given a MacBook to work on, and I am using it as a main device for all of my university work and as part of the lecture everyone else was using Microsoft Access which was never released for IOS. Fortunately, I found a way around this by switching temporarily to a windows machine.
Also, I found navigating Microsoft Access rather difficult. It’s dated look, outdated and unhelpful help guides and confusing navigation made finding my way around this software quite difficult. For example, linking tables is something you can do only once the table is saved and closed down which I thought was counter intuitive. 
[bookmark: _Toc219086504]Features to improve / improvements
If I were to do this again, I would likely design a front and more detailed back end to go with this DBMS. I feel like some improvements could be made with JavaScript integration to handle mathematical formulas. Things like rental time or missing bikes or just an interesting front end for staff would be an improvement I feel I could make given the time. 
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