03/07/2026
COMPONENT 1: DESIGN AND IMPLEMENTATION OF A RELATIONAL DATABASE SYSTEM
Introduction to Web and Database Concepts - ACCA4023



STUDENT NUMBER: 2513687

LECTURER: SADHANA JHA

UNIVERSITY OF WALES TRINITY SAINT DAVID




















Contents
Scenario Analysis	2
Entity Relationship Diagram (ERD)	2
1.	List of attributes and their descriptions	2
2.	List of relationships and their meaning.	2
3.	ER diagram:	2
Normalization	2
Sample Data Population	2
Query Development	2
Testing and Validation	3
Design Decisions and Future Work	3
1.	Design Decisions:	3
2.	Future Work:	3
References:	4




[bookmark: _Toc233971127][bookmark: _Toc233971128]Scenario Analysis
In the given scenario the task is to create a centralized database that will help with keeping track of all data instead of recording it manually. The management wants it to record and monitor vehicle movements, keep track of slot availability, and show payment transactions in real-time.
The main objective is to implement a database that will keep track of parking slots, customers, vehicles, bookings, payments and will also generate reports to help with monitoring slot occupancy and revenue trends.

[bookmark: _Hlk170769605]Entity Relationship Diagram (ERD)
1. [bookmark: _Toc233971129]List of attributes and their descriptions
In the ER diagram there are six entities that will be described, the first one being “Customers”, this entity has seven attributes that are named: “FirstName” refers to the first name of the customer, “LastName” refers to the last name of the customer, “DisabilityPass” determines if a customer has a disability pass and can park in the disabled parking spot, “DateAssigned” which shows the date when a parking spot was assigned to a customer, “TimeAllotted” which lists the time a customer has been allowed to stay on a given parking spot. And finally, there is the primary key of the “Customers” entity which is named “CustomerID” which is used to uniquely identify each customer.
Another entity is “Vehicle” and it has four attributes, “VehicleType” refers to the type of car a customer has, “PlateNumber” shows the registration plate number of the vehicle. The primary key is called “VehicleID” which identifies each vehicle and a foreign key “CustomerID” which comes from the “Customers” entity.
Another entity is “Booking”, there are four attributes that can be named. “DateAssigned” which is also contained in “Customers” entity, it has two foreign keys “SpotID” which comes from the “ParkingSpot” entity and “CustomerID” from the “Customers” entity. And a primary key which is called “BookingID” which identifies each booking.
Another entity is named “Site” which has only three attributes, “SiteSize” refers to haw many parking spots are in a specific site, “SiteLocation” refers to the area the site is located” and a primary key which is named “SiteID” which identifies each site.



Another Entity is “Payment”, it has four attributes, “PaymentCost” which refers to the price paid by the customer, “PaymentDate” refers to the date the transaction took place. A foreign key “BookingID” from the “Booking” entity and a primary key named “PaymentID” which identifies each payment,
The final entity is named “ParkingSpot”, it has five attributes. “CurrentMaintenance” is a “YES/NO” statement and it shows if the spot is currently undergoing maintenance. “DisabilitySpot” is also a “YES/NO” statement and it shows if the spot is a disabled spot or a normal one. “CurrentlyAssigned” is a “YES/NO” statement which shows if a specific parking spot is already assigned to a customer. This entity has a foreign key “SiteID” from the “Site” entity and a primary key named “SpotID” which uniquely identifies each parking spot.

2. [bookmark: _Toc233971130]List of relationships and their meaning. 
The only relationship that is this ER diagram contains is the one-to-many relationship. “Customers” entity has a one-to-many relationship with the “Vehicle” entity since it contains a foreign key “CustomerID”, because a customer can have multiple vehicles, but a vehicle can only have one owner. “Customers” entity also has a one-to-many relationship with the entity “Booking” as it contains “CustomerID” foreign key, this means that a customer can have multiple booking as they might use a different parking spot each time, but a booking can only be assigned to one customer at a time.
“Booking” entity has a one-to-many relationship with “Payment” entity since it contains the “BookingID”. The “ParkingSpot” entity has a one-to-many relationship with “Booking” entity since “Booking” contains the foreign key “SpotID”, this means that a parking spot can have multiple bookings as many people can book the same parking spot on a given day, but a one booking will only contain a single parking spot.
Finally, the “Site” entity has a one-to-many relationship with the “ParkingSpot” entity since it contains a foreign key named “SiteID”, this means that a since site can contain multiple parking spots, but a single parking spot can only be in a single site.





3. [bookmark: _Toc233971131]ER diagram:  
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Figure 1 ER diagram

This ER diagram shows all the relationships between each entity as described above.
Primary key “CustomerID” in the “Customers” entity is present in both “Booking” entity and “Vehicle” entity as a foreign key. Primary key “BookingID” refers to the foreign key in “Payment” entity”. The “ParkingSpot” primary key “SpotID” is featured in the “Booking” entity as a foreign key. Finally, the primary key from the “Site” entity refers to a foreign key in the entity “ParkingSpot”.

The “Customers” and “Booking” has the same “DateAssigned” attribute but it has no relationship between the two of them, which will be explained in the design section later.
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Normalization 
The normalization process was applied before and during the process of designing the ER diagram, one of the reasons for is that it was significantly easier to do and it did not involve as many parameters as it would if it were done after the creation of the ER diagram.
[bookmark: _Toc233971133]Sample Data Population 
This figure shows the “Booking” table which contains all the details about each booking relating to a parking spot and a specific customer.
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Figure 2 “Booking” Table

This figure shows “Customers” table where it shows data relating to the customer such as their first name and last name among other things.
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Figure 3 “Customers” Table
This figure shows the “ParkingSpot” table where all data relates to a specific parking spot and, for example, shows if a spot is under maintenance or if it is currently assigned.
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Figure 4 “ParkingSpot” table

This figure shows the “Payment” table which stores, among other things, the payment in British currency and the date on which the payment was made. It also relates the payment identification with booking identification so that they are linked together
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Figure 5 “Payment” Table








This figure shows the “Site” table which stores data on different parking sites and how many parking spots they contain.
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Figure 6 “Site” table

This figure shows the “Vehicle” table which stores data on different vehicles showing their type and plate number and correlates that data with the customer identification number so that it a vehicle is clearly linked to a specific customer.
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Figure 7 “Vehicle” table
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Query Development
There are four queries that were created with the database described in this report. The first query is named “ShowCustomerVehicle”, this query lists all first name and last name of all customers along with their vehicle type and plate number. The results of the query can be viewed in the figure below:

[image: ]
Figure 8 “ShowCustomerVehicle” query

Another query is called “ShowBooking”, it presents booking data such as- booking identification number, customer’s first name, last name, the date the booking has been finalized and the parking spot identification number. The results can be viewed in the figure below:
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Figure 9 “ShowBooking” query





Another query is called “ShowPay”, which shows data about payment made and documents when the payment was made. It contains payment identification number, booking identification number, how much did the payment cost and the date of the payment. The result of the query can be viewed in the figure below:

[image: ]
Figure 10 “ShowPay” query

Another query is called “ShowDisableVehicle” which documents and shows data on customer that have a disability pass on their vehicle. This is handled by an attribute called “DisabilityPass” in the “Cutomers” entity, since it is a “YES/NO” statement it means that if the box is checked that customer’s details will appear in this query.
The first result of the query is when only customer with the customer identification number four has a disability pass on their vehicle:
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Figure 11 “ShowDisableVehicle” Query First Answer






If any other customer has “DisabilityPass” attribute checked this will result in the database adding their details to the table:
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Figure 12 “ShowDisableVehicle” Query Second Answer

Another query is called “ShowCustomerRegPlate”, this query first asks the user to input a registration plate number to confirm if there are any vehicles and customer that correlate with that plate number:
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Figure 13 “ShowCustomerRegPlate” query part 1

In the figure above it is shown the plate number “HJK 56K” has been inputted into the query, the figure below shows the result:
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Figure 14 “ShowCustomerRegPlate” query part 2


Along with the queries presented in this report, there are also forms that were created based on the queries, for example, the figure below shows the form that links to the “ShowCustomerRegPlate” query described earlier:
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Figure 15 Form created based on “ShowCustomerRegPlate” query












Another form that was created was based on the “ShowPay” query where the system lists all payment information along with the date, this form does the same but lists the records one by one and features buttons for the user to cycle through each record:
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Figure 16 Form based on “ShowPay” query

The example of the form above also features a search button but unfortunately it was not designed properly and when prompted it only features a find and replace function instead of just prompting the user for input.
[bookmark: _Toc233971135]






Testing and Validation
One of the requirements listed in the scenario is that the system should manage information about customers, parking spots, vehicles, booking and payments this has been implemented in this database since it collects and manages data about customers, their vehicles, which vehicle belongs to which parking spot, which parking spot is in a specific site and also how much a customer has paid for their parking spot and if they are parked in a disabled spot. In addition to that with the use of queries the system can show how many vehicles with the disabled pass are currently parked in any parking spot or their vehicle type. 
The system does manage and stores how much customers have paid but it has no function on how much each parking spot made in the last year or which parking spot is the most popular.
Some of the queries, for example, can help with locating a specific customer just by their registration plate number to receive their details through the database. In addition to that the system does monitor which site the parking spot is in, but it could feature a more robust design so that it is easier to manage data from multiple different sites.
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Design Decisions and Future Work

Design choices:
One of the most important elements of the database implementation and design is normalization, as it allows for shorter processing times and reduced complexity of the database as well as getting rid of redundancy [1], there are also more modern studies that further explore that topic [2]. Although some sources suggest that normalization can lead to confusion in some cases [3] which was the case when constructing this database described in this report, because of that normalization was applied during the creation of the ER diagram to minimize confusion and simplify the process.
This database was first normalized using the table analyzer in MS Access because a wizard tool would perform all actions automatically [4], but this idea was scrapped and it was decided that applying normalization during the creation of the database would be the most optimal decision.
Another problem that occurred during the creation of this database was the inability of removing the “DateAssigned” attribute from the “Customers” entity. “DateAssigned” attribute shows up in both “Customers” and “Booking” entities as an attribute, this unfortunately creates data redundancy. The reason why it was not removed is that there were problems when creating queries and “DateAssigned” was kept in both entities so that queries would work as intended.
Another problem that occurred during the process was that some forms that are linked to the queries are unable to perform correctly or they do not display some of the information that they were required to display, for example, “DisabledPassForm” works correctly and does display the information provided except for the registration plate number, instead it provides a “#Name?” text line that is unable to be edited. The result of this form can be viewed in the figure below:
[image: ]
Figure 17 “DisabledPassForm” form
These forms were created to test how accurate the data entry would be when generating a form with different parameters [5], but another form named “SearchCustomerForm” was unable to perform adequately. It shows the same “#Name?” error that occurs in the previously discussed form. This form was designed to search for customers that match the last name that is inputted by the user. When the user clicks the button labelled “Search” the system will prompt the user to input the customer’s last name and then search for that customer and display their registration plate, first name, last name and if they have a disability pass. This proved to be a much more complex task than initially thought and was scrapped and not finished in the end.
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Figure 18 “SearchCustomerForm” failed form












Future Work:
In future implementations this database would feature more robust queries, and it would be made sure that they are fully responsive and take all parameters into account. Forms would also be fixed to provide more data entry accuracy, which was lacking in this database.
One of the most important design choices made in this project was the use of normalization during the process of making a database. In future implementation creating the ER diagram and then applying the normalization would be the chosen solution.
Another problem that would be fixed and optimized would be to remove data redundancy, especially the “DataAssigned” attribute that is present in two entities.
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