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[bookmark: _Toc210402485]Scenario Analysis
[bookmark: _Toc210402486]In this scenario, the client has a key problem with inefficient manual data entry, which leads to human error and data loss. Briefly, AutoPark Management System wants me to create an electronic database using Microsoft Access to automate the processes of accounting for clients, vehicles, parking spaces, reservations, and payments in real time.

Entity Relationship Diagram (ERD)
[bookmark: _Hlk170769605]An Entity-Relationship Diagram (ERD) is a tool that allows you to translate real-world business processes into a more understandable structure for easier database comprehension. In this "AutoPark Management System" project, creating such a diagram is necessary to eliminate manual data entry errors, as all entities and attributes will already be defined. This will reduce the chance of making errors when creating tables in the future, as there is a comparison point[1].
At this stage of creating an ERD, it is crucial to visually show how objects are related to each other, for example, by using lines through a diamond, which will clearly describe what unites these entities and their attributes, to avoid losing or mixing up information later. An ER diagram allows you to clearly and distinctly create logical relationships between entities in the system. For example, it can clearly show one-to-many (1:N) relationships: for example, a customer entity can be linked to more than one vehicle entity, meaning a single customer can own multiple cars, or a single parking lot can have more than one parking space[1].
Thus, an ERD is more than just a report template. It's a fully viable and workable plan that promotes a clear structure and a logical and reliable database even before creating a full-fledged table in Microsoft Access[1].

1. [bookmark: _Toc210402487]List of attributes and their descriptions
1. Parking slots are one of the entities necessary for the subsequent distribution of vehicles.
Attributes:
The parking slot ID, which will serve as a unique number for identification.
A name for the parking space that the driver can understand, for example, A53.
A zone, which designates a specific parking section.
A floor, to identify the floor on which a particular slot is located.
A slot address to designate a specific parking space, since there are several.
A parking slot type, for example, a disabled space.
An occupancy status, indicating whether the slot is currently occupied.



2. A client is one of the required entities to designate an individual responsible for a vehicle, its parking, and payment.
Attributes:
ID, which will be a unique number for each client.
Client's first name
Client's middle name
Phone number
Email
Registration date
A vehicle is also a key entity for identifying a car when entering a parking space and recording the time and location of an occupied parking slot.
Attributes:
A unique identifier for the system, an ID.
The vehicle's registration number, which is typically read when entering a parking space, is used to determine all other information.

3. A parking site is essential for identifying the location of a parking space, as there are several.
Attributes:
Unique Identification Number
Parking Name for human understanding
Parking Address for identifying the physical address
Capacity for determining whether there are any remaining spaces on this site.
Contact Phone Number for quickly determining the appropriate contact method if needed.

4. The Booking entity directly records information about the parking slot occupancy, who occupied it, and for how long.
Attributes:
Booking ID for unique identification of the parking session
Reservation start for the parking slot
Reservation end for the parking slot
The current status of the reservation, such as cancelled or expired.


5. The payment entity is necessary for recording and verifying payments made by clients.
Attributes:
Payment ID
Amount of funds deposited to determine the payment amount.
Payment Date and Time
The method the client selected for payment
Payment Status to understand the current payment stage.

2. [bookmark: _Toc210402488]List of relationships and their meaning. 
[bookmark: _Toc210402489]Relationship between the entity:
A) Parking site <--> Parking slot 
Type One-to-Many (1:N)
B) Client <--> Vehicle 
Type One-to-Many (1:N)
C) Client <--> Booking
Type One-to-Many (1:N)
D) Vehicle <--> Booking
Type One-to-Many (1:N)
E) Parking slot <--> Booking
Type One-to-Many (1:N)
F) Booking <--> Payment
Type One-to-One (1:1)








ER diagram:  
This is my ER diagram
[bookmark: _Toc210402490][image: ]




Normalization 
In relational database schema creation, normalization is a fundamental process used for the essential structuring of data, eliminating duplication and helping maintain strict data integrity. At its core, normalization relies on algorithms that create lossless, dependency-preserving decompositions of
data into standardised structures such as third normal form (3NF)[4].
While conventional approaches often prioritise theoretical rules, sometimes choosing between similar schemas, modern normalization frameworks aim to avoid creating a gap between logical schema creation and practical efficiency. This is achieved through continuous analysis of functional dependencies within the database. This process includes, among other things, separating "minimal keys" from "non-key functional dependencies” [5].
Therefore, normalization is more than just a theoretical exercise in table organization. The essential elimination of redundant functional dependencies based on clear optimisation criteria helps reduce resource consumption for database updates. Ultimately, the optimised normalization process ensures that the structural integrity of the database is preserved, which is the primary goal of 3NF, while ensuring high efficiency, especially under conditions of constant updates.
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[bookmark: _Toc210402491]Sample Data Population 
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[bookmark: _Toc210402492]Query Development
Query - In the context of database design, a query is a structured command designed to interact with a data source to navigate, scan, retrieve, and process stored information. Rather than indiscriminately retrieving entire data sets, a query acts as a precise computational filter that transforms existing data into executable SQL queries. In the modern database world, queries are often executed dynamically as the user interacts with the data, adapting to user input or specific operational criteria to retrieve precisely defined records. Typically, such queries are encapsulated within specialized data access components that provide a robust connection between the relational database and the application's user interface. Ultimately, a query serves as the key mechanism that transforms static and difficult-to-read database tables into dynamic, ready-to-use data that meets the system's current functional requirements[2].

Client Booking
This query uses two signs at once, namely the "booking" sign and the "client" sign. This query is needed so that you can visually see the name and phone number of the client who booked the parking slot, so that you can contact them if necessary.
[image: ]


Client Reg Date
In this query I used only one "client" table, but I sorted the data by date between 01/01/2024 and 01/01/2026, this can be used to, for example, send a message to customers who have been using the parking lot for more than a year, two or more.
[image: ]
Client Payment
This query uses three signs at once: "client," "payment," and "vehicle." This sign displays the client's personal information and how much they pay for a parking space. This query can be used, for example, to display payment information to the client before payment.
[image: ]
Client Vehicle
This query uses two tables: "Client" and "Vehicle." It contains the owner's full name, contact information, and vehicle registration number. This query may be useful if you need to find the owner using the vehicle registration number, for example, if something happened to their car.
[image: ]
Slot name and status
This query uses two tables, "ParkingSite" and "ParkingSlot," which display information about the slots located within a specific parking lot, in this case the parking lot located at postcode "NW12AB." This query is needed to find out the status of a specific slot within a specific parking lot.
[image: ]
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 Testing and Validation
Client Reg Date Query
The first screenshot shows a query created from a single "client" table, but it only shows four attributes that are needed to contact a specific person based on the fact that he or she was registered in a specific year.
[image: ]
Screenshot 1


In the second screenshot, you can see that the criteria field is empty, so the user shows the request with all registration dates. In order to fix this, I need to enter a specific criterion in the "RegistrationDate" field.
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Screenshot 2	


















In the third screenshot, you can see that in the criterion under the "RegistrationDate" attribute, I entered a specific command that should sort people who registered between 01/01/2024 and 01/01/2026.
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Screenshot 3
	



And so the fourth and final screenshot shows us that the criterion worked as intended, now it shows us only those clients who were registered between 01/01/2024 and 01/01/2026.
[image: ]
Screenshot 4


Slot name and status Query
The first screenshot shows a query created from three tables. This query is designed to find out which parking slots are available in a particular parking lot. However, this data is not yet sorted.
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Screenshot 1








As you can see in the second screenshot, there are no sorting criteria in design mode. Since this query is about parking slots, it would be a good idea to sort the slots by parking address, so you could view them for a specific parking lot, for example.
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Screenshot 2














In the third screenshot, I added a simple criterion under the "postcode" column; now the query is expected to show data sorted by the entered characters.
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Screenshot 3

In the fourth final screenshot, as you can see, the criterion worked and filtered the data, leaving only the information related to parking according to the postcode NW12AB.
[image: ]
Screenshot 4




Client Payment Query
The first screenshot shows a query consisting of four tables. This query can be used both for reporting to clients about their payments and for collecting statistics, for example, which method is most often used to pay for parking.
[image: ]
Screenshot 1

In the second screenshot, you can see the connections, and that all the lines with criteria are empty.
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Screenshot 2

In the third screenshot, I added a filter to the criteria to show only those users who use a debit card.
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Screenshot 3



The fourth and final screenshot shows that the criterion has been met, and now the query displays only the necessary information.
[image: ]
Screenshot 4
[bookmark: _Toc210402494]Design Decisions and Future Work
1. [bookmark: _Toc210402495]Design Decisions: 
All my design decisions were based on a request from AutoPark. The primary objective was to create an automated database that would eliminate the need for manual document entry, eliminate human error, and reduce losses. The entire system was divided into key entities: "Client", "Vehicle", "Parking Site", "Parking Slot", "Booking" and "Payment". Naturally, the final design decision for the database changed after strict adherence to the three principles of normalization(3NF), as this eliminated any possibility of data duplication and subsequent errors in the database. This led to some changes. For example, the "Parking Site" table was split due to the transit dependency in the physical address. The address itself was also divided into three attributes: "City," "Postcode," and "Street." This was intended to eliminate the problem of atomic data. The result was two separate tables: "Parking Site" and "Address." Thanks to this solution, both tables were now in 3NF. The same problem existed in the "Parking Slots" table, so I split it into two tables, "Parking Slots" and "Zone ID", using the same principle. The most challenging part of designing this database was matching all the keys between "Booking" and "Payments" so that there would be only one payment per booking, i.e., 1:1.



2. [bookmark: _Toc210402496]Future Work: 
Although the current database that I have created meets all the requirements of the “AutoPark” company and is quite viable for performing the tasks assigned to the database, there are some things that should be improved in the future.

Graphical user interface (GUI): For those who will use this database, it will be difficult to understand what it is without the necessary knowledge. For this purpose, Microsoft Access has the ability to create forms, reports, and macros, which will significantly improve the working staff's understanding of how to enter, edit, and view data.

Automation as much as possible: creating triggers and macros is simply necessary in the future to increase the efficiency of the database, for example, so that when the reservation expires, the system automatically sets the parking space status as available, and, for example, sends a message to the client about the end of the reservation.
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