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[bookmark: _Toc214355693]Introduction
Databases can be referred to as the collection of electronic records that are processed which includes accessing, modifying, managing, controlling, and organising the data, to generate useful information. A Database Management System (DBMS) is used as a technological means to optimise and manage the process of storing, as well as retrieving the stored data from databases. As defined by [1], it ensures that users can effectively define, generate, maintain, as well as control the database access. In this assignment, a database system was developed for Eco_Ride with Microsoft Access. In task 1, the main entities, along with their detailed attributes and relationships connecting them, an Entity-Relationship Diagram (ERD) representing such relationships were covered. Task 1 also dealt with the development of the data structure along with their constraints, normalisation of the model to 3NF, sample data population, query development, as well as validation and testing. This report offers a concise explanation of the scenario and a short summary report explaining the design decisions. 
[bookmark: _Toc214355694]1. Scenario Explanation 
Eco_Ride is an electric bike rental service which is available across various public locations which allow users to take a bike by scanning their IDs at a rental point and returning it to another nearby station. The growing popularity of the service has led to operational challenges due to increased scale given that the organisation is currently managing the data through paper forms and basic spreadsheets to manually record rider details, rental transactions, and informally record bike maintenance needs. Resultantly, the operation lacks clear visibility in terms of which bikes are available, in use, or undergoing repairs, and also faces challenges such as double bookings, unreturned bikes, limiting the ability of the organisation to generate accurate repots and effectively analyse service usage. As discussed by [1], the DBLC process begins with identifying and specifying the functional requirements of a system because without the specification of functionalities, system rejection and user dissatisfaction become common results.
· FR1: The users must be able to register new riders and store important details like the full name of the riders, their contact information, and unique ID numbers that would ensure that the rider renting the bike at stations is quickly identified in the system.
· FR2: The system must maintain comprehensive records of all bikes in the fleet which would include tracking the bike’s type, current physical condition, operational status, and current location.
· FR3: The system must record all rental activities and for every transaction, it must allow capturing the particular rider and bike involved, their start and end locations for the rentals, the rental and return dates, the total duration of the trip, as well as the final calculated cost.
· FR4: The system must allow tracking the maintenance history for each bike including the service date, the service type, and identifying the specific staff member responsible for the maintenance activity.
[bookmark: _Toc214355695]2. Summary Report
The first step in developing the DBMS involved establishing the data model which offers an organised view of the key entities, their attributes, relationships, while allowing defining the structure of the data elements, keys (primary and foreign), constraints, indexes, triggers, as well as other RDBMS features [2]. Through the establishment of relationships between tables (relations), this step allows addressing the cardinality, as well as nullability of the relationship.
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Figure 1: Entities & Attributes
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Figure 2: Relationship Definition
Based on the definition of the entities, their attributes, and relationships between them, an ERD was developed using Microsoft Visio. The ER modelling technique is described as a conceptual technique which allows determining what the key entities within a database system are and their relationships which facilitates the process of relational database design. The following ERD demonstrates the group of real-life objects with the same properties (i.e., entities), and the attributes (i.e., the entity properties). 
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Figure 3: Entity Relationship Diagram (ERD)
(Source: Created using Vision)
As can be seen from the figure, the ERD helped define the cardinalities of the relationships (identified in figure 2), i.e., the number of instances that one entity can participate in a relationship with each instance of the other entity [3]. Constraints were also created in the ERD which as shown which helped specify rules for the type of data in the tables [4], and facilitated the step of normalisation, as well as data structure development.
Before the data structure was developed, normalisation was performed which involves formally eliminating redundancies, as well as repetitions from among the relations (i.e., tables) through clear identification of the relationships, and functional dependencies among the various attributes. First, the data was presented in its Un-Normalised Form (UNF) which is characterised by the table consisting of repeating groups, as well as multi-valued attributes, which is a non-atomic structure and subjected to data anomalies.
[image: ]
Figure 4: UNF
The 1NF process involved ensuring that the attributes were atomic that there were no multi-valued attributes or repeating groups in the data:
[image: ]
Figure 5: 1NF
While normalising to 1NF eliminates repeating groups and multi-valued attributes, system anomalies and redundancy are not completely eliminated from the 1NF process, resulting in partial dependencies to be present in the system. Consequently, it is necessary to normalise the data to 2NF to eliminate partial dependencies, which is achieved through the development of new tables for each entity which are partially dependent on keys:
2NF – Rental (Transactions)
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2NF – Bike (Inventory)
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2NF – Maintenance History
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Figure 6: 2NF
Finally, to eliminate transitive dependencies within the data structure that still remain after the 2NF process, it needs to be transformed to 3NF. The transitive dependencies mentioned here refer to the dependence of non-key attributes on other non-key attributes which can, when modifying the data, can result in anomalies. Hence, the data structure was decomposed in 6 tables:
3NF – Rider
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3NF – Station
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3NF – Staff
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3NF – Bike
[image: ]
3NF – Rental
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3NF – Maintenance
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Figure 7: 3NF
The next step involved the development of the data structure with the specified constraints and indexes, which ensured that the data inserted into the tables were accurate and reliable while ensuring that the system would abort actions if the data action violated the constraints [4]. 
Bike Entity
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Maintenance Entity
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Rental Entity
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Rider Entity
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Staff Entity
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Station Entity
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Figure 8: Data Structure Development
(Source: Created in Microsoft Access)
As specified in the brief, the next step involved populating the tables created with sample data. This process is extremely important in ensuring that the system replicates real-world needs of the users and is also pivotal in the testing process which would be conducted next:
Bike – Sample
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Rental – Sample
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Rider – Sample
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Maintenance – Sample
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Staff – Sample
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Station – Sample
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Figure 9: Sample Data Population
(Source: Created in Microsoft Access)
After the sample data population, queries were developed as required in the brief. As defined in [5], queries are fundamental tools which ensures that users can effectively retrieve, manipulate, as well as manage the data stored within a database, acting as a bridge between the database, and the users. It ensures that users can communicate effectively with the DBMS to perform specific operations like extracting reports, search for information, and others. A total of seven queries were developed for the DBMS to present the real-world operations that users would perform with the system, such as searching for available bikes, or checking the rental history and/or maintenance logs:
Query 1 – Available Bikes
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Query 2 – Rental History
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Query 3 – Maintenance Log
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Query 4 – Revenue by Bike Type
[image: A screenshot of a computer

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

AI-generated content may be incorrect.]
Query 5 – Bike Overdue Alert
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Query 6 – Rider Activity Report (Frequency of Rentals)
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Query 7 – Maintenance Required
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Figure 10: Query Development
(Source: Created in Microsoft Access)
The final step was validation and testing which involves ensuring that the data integrity, consistency, triggers, and constraints perform effectively. This helps ensure that the database designed is efficient, the information is valid, and that the system would perform optimally under real world conditions without the risk of data loss or system failure [6]. Four tests were performed manually, as shown in the testing plan below (figure 11), while executing the queries successfully in figure 10 above was in itself a test which ensured that the system allowed users to execute operations effectively:
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Figure 11: Validation and Test Plan
The figures below present the test results:
Test 1 – Data Integrity 
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Test 2 – New Rider Registration
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Test 3 – Create New Rental Record
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Test 4 – Create New Maintenance Record
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Figure 12: Validation and Testing
(Source: Microsoft Access)
While I have been able to successfully develop and design the Eco_Ride database while meeting the specified requirements, I faced some challenges which suggest potential improvement areas. I struggled to translate the narrative business logic specified in the brief to a normalised database structure initially, and moving from the UNF concept to the 3NF concept took significant time and research. I needed to evaluate and carefully analyse how to eliminate all partial and transitive dependencies. However, identifying these partial and transitive dependencies was a particularly difficult activity for me. Nevertheless, eventually I was able to implement what I learned into practice which resulted in accurate normalisation. For instance, I separated Staff and Rider details from the transactional tables to ensure data integrity. I would like to improve my ability to identify and remove the partial and transitive dependencies faster, and more accurately to ensure that I am able to respond to real-world user needs fast, while ensuring efficient and appropriate functionality. A potential feature that I would like to add to the system in the future is a user-friendly interface with the use of MS Access forms which would allow the users to register riders, log rental and maintenance records without directly interacting with the tables. This would allow addressing the commonly cited challenge of human errors in DBMS [7], which can lead to system crashes and failures. 
[bookmark: _Toc214355696]Conclusion
To conclude, using advanced tools like Microsoft Access and Visio effective development and implementation of the DBMS as specified in the brief. Through the development of the DBMS, I was able to showcase the application of the lessons and knowledge I gained during this module and successfully translated the narrative business logic into an operational and efficient database structure. However, I have realised that there are some limitations and practical gaps in my knowledge and skills, which I will need to address in the future to become more efficient in the development of database systems that can meet real-world business needs practically and accurately. 
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RentalID RiderName ScannableIDNumber BikeID BikeType HourlyRate StartStation EndStation (Current) RentalDate ReturnDate Duration (Mins) Cost MaintenanceHistory StaffName

1 Adam Williams ID-AW01 1 City £5.00 Park A Park B 10/11/2025 9:00 10/11/2025 11:00 120 £10.00 01/11/25 - Inspection, 05/11/25 - Repair Jane, John

2 Janett Jones ID-JJ02 2 Mountain £7.50 Train Station A Train Station A 11/11/2025 10:00 11/11/2025 11:00 60 £7.50 10/11/25 - Check Bill

3 Garett Gabriel ID-GG03 1 City £5.00 Park A Park B 12/11/2025 14:00 12/11/2025 16:30 150 £12.50 01/11/25 - Inspection, 05/11/25 - Repair Jane, John

4 Morgan McKinsey ID-MM04 5 City £5.00 Park B Park C 13/11/2025 08:00 13/11/2025 09:00 60 £5.00 12/11/25 - Cleaning Ali

5 Chloe Gobson ID-CG05 3 Sports £10.00 Uni Camp. 1 Uni Camp. 2 14/11/2025 15:00 14/11/2025 16:30 90 £15.00 08/11/25 - Routine Service Gary
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RentalID RiderName ScannableIDNumber BikeID BikeType HourlyRate StartStation EndStation RentalDate ReturnDate Duration (Mins) Cost MaintenanceDate ServiceType StaffName

1 Adam Williams ID-AW01 1 City £5.00 Park A Park B 10/11/2025 9:00 10/11/2025 11:00 120 £10.00 1/11/2025 Inspection Jane

1 Adam Williams ID-AW01 1 City £5.00 Park A Park B 10/11/2025 9:00 10/11/2025 11:00 120 £10.00 5/11/2025 Repair John

2 Janett Jones ID-JJ02 2 Mountain £7.50 Train Station A Train Station A 11/11/2025 10:00 11/11/2025 11:00 60 £7.50 10/11/2025 Check Bill

3 Garett Gabriel ID-GG03 1 City £5.00 Park A Park B 12/11/2025 14:00 12/11/2025 16:30 150 £12.50 1/11/2025 Inspection Jane

3 Garett Gabriel ID-GG03 1 City £5.00 Park A Park B 12/11/2025 14:00 12/11/2025 16:30 150 £12.50 5/11/2025 Repair John

4 Morgan McKinsey ID-MM04 5 City £5.00 Park B Park C 13/11/2025 08:00 13/11/2025 09:00 60 £5.00 12/11/2025 Cleaning Ali

5 Chloe Gobson ID-CG05 3 Sports £10.00 Uni Camp. 1 Uni Camp. 2 14/11/2025 15:00 14/11/2025 16:30 90 £15.00 8/11/2025 Routine Service Gary
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RentalID (PK) RiderName ScannableIDNumber StartStation EndStation RentalDate ReturnDate Duration Cost BikeID (FK)

1 Adam Williams ID-AW01 Park A Park B 10/11/2025 9:00 10/11/2025 11:00 120 £10.00 1

2 Janett Jones ID-JJ02 Train Station A Train Station A 11/11/2025 10:00 11/11/2025 11:00 60 £7.50 2

3 Garett Gabriel ID-GG03 Park A Park B 12/11/2025 14:00 12/11/2025 16:30 150 £12.50 1

4 Morgan McKinsey ID-MM04 Park B Park C 13/11/2025 08:00 13/11/2025 09:00 60 £5.00 5

5 Chloe Gobson ID-CG05 Uni Camp. 1 Uni Camp. 2 14/11/2025 15:00 14/11/2025 16:30 90 £15.00 3
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BikeID (PK) BikeType HourlyRate

1 City  £5.00 

2 Mountain  £7.50 

3 Sports  £10.00 

5 City  £5.00 
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BikeID (FK) MaintenanceDate ServiceType StaffName

1 1/11/2025 Inspection Jane

1 5/11/2025 Repair John

2 10/11/2025 Check Bill

5 12/11/2025 Cleaning Ali

3 8/11/2025 Routine Service Gary
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RiderID (PK) RiderName ScannableIDNumber

1 Adam Williams ID-AW01

2 Janett Jones ID-JJ02

3 Garett Gabriel ID-GG03

4 Morgan McKinsey ID-MM04

5 Chloe Gobson ID-CG05


image10.emf
StationID (PK) LocationName

1 Park A

2 Park B

3 Park C

4 Train Station A

5 Uni Camp. 1

6 Uni Camp. 2
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StaffID (PK) StaffName

1 Jane

2 John

3 Bill

4 Ali

5 Gary
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BikeID (PK) BikeType HourlyRate CurrentStationID (FK)

1 City £5.00 2

2 Mountain £7.50 4

3 Sports £10.00 6

5 City £5.00 3
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RentalID (PK) RentalDate ReturnDate Duration Cost RiderID (FK) BikeID (FK) StartStationID (FK) EndStationID (FK)

1 10/11/2025 9:00 10/11/2025 11:00 120 £10.00 1 1 1 2

2 11/11/2025 10:00 11/11/2025 11:00 60 £7.50 2 2 4 4

3 12/11/2025 14:00 12/11/2025 16:30 150 £12.50 3 1 1 2

4 13/11/2025 08:00 13/11/2025 09:00 60 £5.00 4 5 2 3

5 14/11/2025 15:00 14/11/2025 16:30 90 £15.00 5 3 5 6
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MaintenanceID (PK) BikeID (FK) MaintenanceDate ServiceType StaffID (FK)

1 1 1/11/2025 Inspection 1

2 1 5/11/2025 Repair 2

3 2 10/11/2025 Check 3

4 5 12/11/2025 Cleaning 4

5 3 8/11/2025 Routine Service 5
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INNER JOIN TbiBike ON TblStation.StationID = TbiBike.CurrentStationiD
'WHERE

((TbiBike.Status) = "Available”));

SomNowawn =
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Status - LocationNan -

Available Unit Campus 1
Available park B
Available park C
Available Unit Campus 3

Available  City Library
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5 02_Qry_Rental History X

1 SELECT
2 | TblRiderRiderName,
3 | ThlRider.Contactinfo,
4 | ToiBikeBikeType,
5 ThblRental.RentalDate,
6 | TbiRentalReturnDate,
7 TblRental.Cost
8 FROM
9 TblRider
10 INNER JOIN (
1 ThiBike
12 INNER JOIN TbiRental ON TbiBike.BikelD = TbiRental.BikelD
13 ) ON ThlRiderRideriD = TbiRental RideriD
14 ORDERBY

15 TblRentalRentalDate DESC;
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Contactinfo BikeType RentalDate ReturnDate

Emma Stone emma@mail.com  City 12/16/202510:00:00AM  12/16/2025 3:00:00 PM $25.00
| |Noah casie noah@mail.com  Eco 12/16/2025 8:30:00 AM
|| sophia Turer sophia@mail.com  Mountain 12/15/202512:00:00PM  12/15/2025 2:00:00 PM $15.00
Liam Neeson liam@mail.com  City 12/15/20259:00:00AM 12/15/2025 10:00:00 AM $5.00
| | chloe Gibson chloe@mail.com  City 12/14/20253:00:00PM  12/14/2025 5:00:00 PM $10.00

Morgan McKinsey  morgan@mail.com _ City 12/13/20258:00:00AM  12/13/2025 9:00:00 AM $5.00
| | Garett Gabriel garett@mail.com  Sports 12/12/20252:00:00PM  12/12/2025 4:30:00 PM $25.00
Janett Jones janet@mail.com  Mountain 12/11/202511:00:00 AM  12/11/2025 12: PM $7.50
| |Adam williams adam@mail.com  City 12/10/202511:00:00AM 12/10/2025 1:00:00 PM $10.00
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73 03_Qry_Maintenance_Log X

ELECT
Tbiike BikelD,
ThiBike BikeType,
TbiMaintenance ServiceDate,
TbIMaintenance.ServiceType,
TbiMaintenance.Notes,
Thistaff StaffName
8 FROM
9 Thistaff
10 INNER JOIN (
1 ThiBike
12 INNER JOIN ThiMaintenance ON TbiBike.BikelD = TbIMaintenance.BikelD
13 ) ON TbistaffstaffiD = TbiMaintenance.StaffiD;

Novawn =
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BikeType ServiceDate - ServiceType StaffName

4 Eco 12/5/2025 Repair Brake Fix John Smith

9 Eco 12/8/2025 Routine Service Battery Check Gary Oldman
7 Mountain 12/10/2025 Check Tire Pressure Bill Evans

1 City 12/11/2025 Cleaning Deep Clean Ali Khan

7 Mountain 12/14/2025 Repair Broken Chain John Smith

2 Mountain 12/15/2025 Inspection Safety Check Sarah Connor
3 Sports. 12/16/2025 Check Gear Alignment  Mike Ross

(New)
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3 04_Qry_Revenue by Bike Type X

ELECT

Thigike.BikeType,

Sum(TblRental.Cost) AS SumOfCost
FROM

TbiBike

INNER JOIN TbiRental ON TbiBike.BikelD = TbIRental.BikelD
GROUP BY

Thigike.BikeType:

®N o AW -
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S 04_Qry_Revenue_by_Bike Type X
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T 05_Qry_Bike_Overdue_Alert X

1 peLect
2 | TblRentalRentallD,
3 | TblRiderRiderName,
4 | ThigikeBikelD,
5 | TbigikeBikeType,
6 | TblRentalRentalDate,
7 | TblRentalReturnDate
8 FROM
9 Thigike
10 INNERJOIN
n ThlRider
12 INNER JOIN TblRental ON TblRider.RiderlD = TbiRental RideriD
13 )ONTbigikeBikelD = TbiRental.BikelD
14 WHERE

15 ((TblRental.ReturnDate) IS NULL));
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73 05_Qry_Bike_Overdue_Alert X

RiderName - BikelD - BikeType - RentalDate - ReturnDate
Noah Casie 9 Eco 12/16/2025 8:30:00 AM
(New)
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31 06_Qry_Rider_/

_Report X

SELECT
TblRider RiderName,
Count(TblRental.RentallD) AS CountOfRentaliD
FROM
TbIRider
INNER JOIN TbiRental ON TblRider.RiderlD = TblRental.RiderID
GROUP BY
TbIRider.RiderName
ORDER BY
Count(TblRental.RentallD) DESC;

SomNowawn =
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S 06_Qry_Rider_Activity_Report X

]

| Oliver Twist
Noah Casie

| | Morgan McKinsey
| | Liam Neeson
Janett Jones

| | Garett Gabriel

| | Emmastone

| | chloe Gibson
Adam Williams

B e e e e e
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3 07_Qry_Maintenance_Req X

1 SELECT

2 | TbiBikeBikelD,

3 Tbigike.Condition,

4 | ThlBikestatus,

5 Tbistation.LocationName

6 FROM

7 Tblstation

8 INNERJOIN ThiBike ON ThiStation.StationID = TbiBike.CurrentStationiD
9 WHERE
0 (
n (
12 (TbiBike.Condition) <> "Good"
13 AND (TbiBike.Condition) <> "Excellent”

14 )
15 13
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Condition Status LocationName -

7 Poor Maintenance  Train Station B
10 Fair Available  City Library
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Test IDRequirement Tested Test Description Expected Outcome Status

T1

Data Integrity 

(relationships)

Attempt adding new 

rental record using a 

RiderID that does not exist 

(99)

The database should reject 

the new record because it 

violates the Enforce 

Referential Integrity rule

PASS

T2

FR1: Register 

Riders

Successfully adding a new, 

valid rider to the Rider 

table

The new rider is saved 

successfully and is assigned 

a RiderID

PASS

T3

FR3: Record 

Transactions

Successfully adding a new, 

valid rental to the Rental 

table using existing IDs for 

Rider, Bike, and Station

The new rental is saved 

successfully and is assigned 

a new RentalID

PASS

T4

FR4: Track 

Maintenance Log

Successfully adding a new, 

valid service log to the 

Maintenance table using 

existing Staff and Bike IDs

The new maintenance log 

is saved successfully, 

linking the Staff to the Bike

PASS

T5

Running all 

queries 

successfully

All queries for the 

database were run by 

double clicking on them 

from Access

Queries should be 

executed successfully 

without any errors

PASS
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" TolRental X
~ RentallD -

RentalDate
12/10/2025 1
12/11/2025 11:00:00 AM

12/12/2025 2:00:00 PM
12/13/2025 AM
12/14/2025 3:00:00 PM
12/15/2025. AM
12/15/2025 12:00:00 PM
12/16/2025 8:30:00 AM
Am

RetumDste < Durstion «| Cost «| RierD | BikelD < [StartStationl - Endstationi - ClcktoAdd -
12/10/2025 1:00:00 PM 120 $10.00 1 2
12/11/2025 12:00:00 PM 60 a a
12/12/2025 4:30:00 PM 150 7 8
12/13/2025° AM 60 2 3
12/14/2025 5:00:00 PM 120 2 1
12/15/2025 1 AM 60 3 3
12/15/2025 2:00:00 PM 120 a 5
5
12/16/2025 3:00:00 PM 300 2 7
12/17/2025 10: 60 10 10

ol

Microsoft Access

You cannot add of change a record because a
related record is required in table TbiRider'
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[ TolRider X

| RiderlD - RiderName -| Contactinfo  ~|ScannablelD + | ClicktoAdd -
1 Adam Williams  adam@mail.com  ID-AWOL

2 Janett Jones janet@mail.com 101102
3 GarettGabriel  garett@mail.com  ID-GG03
4 Morgan McKinsey morgan@mail.com  1D-MM04
5 ChloeGibson  chloe@mail.com  1D-CGOS
6liamNeeson  liam@mailcom  ID-LNOG
7 sophiaTumer  sophia@mail.com  ID-ST07
8 Noah Casie noah@mail.com  ID-NCO8,
9 Emma Stone. emma@mail.com  1D-ES09

10 Oliver Twist oliver@mail.com  1D-0T10

11 Test Rider testrider@mail.com TEST-001

(New) [
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RentalDate = RetumDate ~| Duration
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$10.00 2
$7.50
$25.00
$5.00
$10.00
$5.00
$15.00

Le N w W e
Le N w W e
Dem ek nwN e
[PPSR

0wl W s

$25.00

10 $S 00 10 10 10 10

12 12/18/2025 11:30:00 AM

mml-----------------------

.28 EBgBgBghL





image45.png
[ ToiMaintenance X

ServiceDate - |ServiceType Notes. BikelD StaffiD -« |ClicktoAdd ~

12/1/2025 Inspection  Routine Check 4 2

12/5/2025 Repair Brake Fix a 1

12/8/2025 Routine Servia Battery Check El 4
12/10/2025 Check Tire Pressure. 7 3
12/11/2025 Cleaning  Deep Clean 1 s
12/14/2025 Repair Broken Chain 7 1
12/15/2025 Inspection  Safety Check 2 5
12/16/2025 Check Gear Alignmen 3 7
12/18/2025 Test Service  Test Check 1 1

(New) ______
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No. Entities Attributes Description

#1 Rider Entity Customers who use the service

RiderID (PK) Unique ID for the Rider

RiderName Rider's name

RiderContact Rider's contact details (email/phone)

ScannableIDNumber ID scanned at the rental point

#2 Bike Entity Individual electric bikes in the fleet

BikeID(PK) Unique ID for the Bike

BikeType Type of bike

Condition Current physical condition (Excellent, Needs Maintenance)

Status Current availability status (Available, Render, Under Maintenance)

CurrentStationID (FK)Current location (links to station)

HourlyRate The pricce/hour to rent the bike

#3 Station Entity Physical location for the rental and return of the bikes

StationID (PK) Unique ID for the station

LocationName  Name of the location

Address Physical address of the station

#4 Rental (Transaction) Entity Records a single rental event

RentalID (PK) Unique ID for the transaction

RiderID (FK) Transaction links to the Rider

BikeID (FK) Transaction links to the Bike

StartStationID (FK) Transaction links to the Station where Rental began

RentalDate Start date/time

EndStationID (FK) Transaction links to the Station where Rental ended

ReturnDate End date/time

Duration Total time of Rental

Cost Total cost of Rental

#5 Staff Entity Employees who maintain the bikes

StaffID (PK) Unique ID for the staff member

StaffName Name of the staff member

StaffRole Job title (Mechanic, Inspector)

#6 Maintenance Entity A log of all service actions or the maintenance history

MaintenanceID (PK) Unique ID for the maintenance event

BikeID (FK) Links to the Bike being serviced

StaffID (FK) Links to the Staff member who performed the service

ServiceDate Date of service

ServiceType Type of service (Inspection, Repair, Basic Maintenance)

ServiceNotes Details of the service
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Entities Description Relationship

Station > Bike

One Station can house many Bikes, but a specific Bike can 

only be at one Station at a time

1:M

Station > Rental (StartStation) One Station can be the starting point for many Rentals  1:M

Station > Rental (EndStation) One Station can be the end point for many Rentals  1:M

Rider > Rental

One Rider can make many Rentals over time, but a single 

Rental transaction belongs to only one Rider 

1:M

Bike > Rental

One Bike can be used in many different Rentals, but a 

single Rental transaction belongs to only one Bike 

1:M

Bike > Maintenance

One Bike can have many Maintenance logs, but a single 

Maintenance record refers to only one Bike

1:M

Staff > Maintenance

One Staff member can perform many Maintenance tasks, 

but a single Maintenance record is performed by only one 

Staff member 

1:M


