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Demonstrate a systematic understanding of the underlying concept of data and databases, and the methodology of database design. We will have indicative content of Data, Databases and Database Management Systems (DBMS). Build a Conceptual, logical and physical database design. Database Design and entity analysis techniques. These designs will have Entity-relationship models: entities, relationships, attributes and integrity constraints. Relational database implementation using DBMS software and Structured Query Language (SQL).


[bookmark: _Toc235456066]Main Body
 In this module we are learning Introduction to Web and Database Concepts.in this assignment we are learning how to design and implement relational databases and how to build the relationships between raw data and tools to make it meaningful.   We will also explore standards, accessibility, and evaluation techniques so that the work we produce is not functional but professional.
We will also understand the concepts of data and databases and apply systems investigation and analysis techniques to design and implement relational database solutions.
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[bookmark: _Toc235456068]Task1(a): Database Implementation of ‘Auto Park Management System’
Imagine that the operations director of a city-based parking service provider named ‘‘Auto Park Management System’’ has approached me to develop a robust database solution using Microsoft Access. The company currently manages multiple parking sites across the city, but all the information regarding vehicle entries, parking slots, customer details and payments is recorded manually. This has led to frequent errors, loss of data, and insufficient use of parking space. 
The management now wants to automate the parking process through a centralized database that accurately records and monitors vehicle movements, slot availability, and payment transactions in real-time.
My objective is to design and implement a database management system that manages information about parking slots, customers (vehicle owners), vehicles, bookings, and payments. The system should also generate reports to help manage monitor slot occupancy, revenue trends, and operational performance across multiple parking sites.

[bookmark: _Toc235456069]Task1(b): Scenario Analysis (Identify and describe the main entities involved in the Scenario, detailing their attributes and the relationships connecting them.)

1.Scenario Analysis

Main Entities

1.Parking Site
Stores information about different parking locations.
  
Attribute                                       Description
Site ID (PK )                 Unique site identifier
Site Name                    Parking site name
Address                         Site Location
Capacity                       Total parking capacity


2.Parking Slot
Store’s parking slot details.

Attribute                                         Description

SiteID (FK)                           Parking site
Slot Number                      Slot number
Slot Type                              Car, Bike , EV
Status                                    Available, Occupied


3.Customer
Stores vehicle owner information.

Attribute                                      Description
Customer ID(PK)                  Unique customer ID
Full Name                                Customer name
Phone                                        Contact number
Email                                          E mail address




4.Vehicle
Stores vehicle details.

Attribute                                             Description
Vehicle ID(PK)                           Unique vehicle ID
Customer ID(FK)                      Vehicle owner
Registration No.                        Vehicle registration number
Vehicle Type                                Car, Bike , EV
Brand                                              Vehicle Brand







5.Booking
Records parking reservations

Attribute                                                 Description
Booking ID (PK)                               Booking ID
Customer ID (FK)                           Customer
Vehicle ID (FK)                                 Vehicle
Slot ID (FK)                                        Parking slot
Start Time                                          Parking start
End Time                                            Parking end
Status                                                  Active, Completed



6.Payment
Stores payment information.

Attribute                                                Description
Payment ID (PK)                           Payment ID
Booking ID (FK)                             Booking
Amount                                            Paid Amount
Payment Date                               Payment date
Payment Method                         Cash, Card, UPI




RELATIONSHIPS

         1.One Parking Site ---- Many Parking Slots (1:M)
         2.One Customer-------Many Vehicles (1: M)
         3.One Customer-------Many Bookings (1:M)
         4.One Vehicle-----------Many Bookings (1:M)
         5.One Slot---------------Many Bookings (1:M)
         6.One Booking ---------One Payment (1:1)
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1)The main objective of having an efficient database is to reduce the data redundancy for better storage and performance.
2)Normalization: A formal method to remove the data redundancy or repetition in the table, by clearly identifying table based on the keys (PK or FK) and the Functional Dependencies (FD) among the attributes.
3)The process of transforming data into well formed or natural groupings such that one fact is in one place and the correct relationships between facts exist.
Functional Dependency:  describe the relationship between attributes in a relation. Who determines whom and who depends on whom.
Determinant: Determinant is any attribute on which other attributes are dependent.

                                           B is functionally 

In AutoPark Scenario: CustomerID(A)-----------------------CustomerName(B)
                                              Dependent on A

AttributeB is functionally dependent on AttributeA,if the value of B always appears with the value of A, and the value of B is associated with exactly one value of A.
Types of Functional Dependency
1) Full FD: one key attribute fully determines another attribute.
2) Partial FD: one or more keys attributes determine another attribute; however, the non key attribute only depends on one of the key attributes (not the whole keys). * A and B->C (Customer phone no.).
3) Transitive FD: cross functional dependency; A>B, B->C, thus A->C via B!!

Unnormalized Form (UNF)
        1)Each cell should only contain one value, it is illegal to store more than one value      with the same data type in a single cell,i.e. ,tables do not contain ‘’repeating group.’’ A table that satisfies this condition is said to be normalised or in first normal form.
         2)Those tables having RG (repeating groups) are said to be un-normalized.



There are six types of Normal Form (NF) used to achieve the goal of Normalization based on the different FD, step by step.
1) 1NF to remove repeating group with basic FD.
2) 2NF to remove Partial FD, non-key attributes must depend on the key attribute.
3) 3NF remove transitive FD.
4) Boyce-Codd NF: every determinant is a key attribute.
5) 4NF: further to BC NF, no multiple-valued FD.
6) 5NF: a relation has no join FD.

A memorable definition of Normalisation is that the attributes in a relation must depend on the key, the whole key, and nothing but the key. 
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For your AutoPark Management System scenario, the sample data should reflect realistic parking operations. Below are examples with at least 5 records for each main table.
1. Parking Sites
	SiteID
	SiteName
	Location
	TotalSlots

	1
	City Centre Parking
	Main Road
	120

	2
	West Mall Parking
	West Road
	60

	3
	Railway Parking
	Station Road
	100

	4
	Airport Parking
	North Avenue
	200

	5
	East Plaza Parking
	East Road
	60



2. Customers
	CustomerID
	FullName
	PhoneNumber
	Email                                            BankCardNo.

	1
	John Smith
	712345678
	john.smith@hotmail.com       126554556

	2
	Sarah Johnson
	734567891
	sarah.johnson@hotmail.com 456677889

	3
	David Brown
	746767890
	david.brown@hotmail.com     567890982

	4
	Rita Davis
	756800650            
	rita.davis@hotmail.com            345678902

	5
	 Wilson James
	743809430
	wilson.james@hotmail.com    789056893



3. Vehicles
	VehicleID
	CustomerID
	RegistrationNo
	VehicleType
	VehicleModel

	1
	1
	JUW-1234
	CAR
	Toyota Corolla

	2
	2
	ACD-5678
	SUV
	Honda Civic

	3
	3
	GBI-4367
	VAN
	Toyota HiAce

	4
	4
	DEF-4671
	CAR
	Nissan Sunny

	5
	5
	JKL-1122
	MOTORCYCLE
	 Yamaha FZ



4. Parking Slots
	SlotID
	SiteID
	SlotNumber
	SlotType
	Status

	1
	1
	1
	Car
	Available

	2
	2
	2
	SUV
	Occupied

	3
	3
	3
	Motorcycle
	Available

	4
	4
	4
	Car
	Occupied

	5
	5
	5
	Van
	Occupied



5. Bookings
	BookingID
	VehicleID
	SlotID
	EntryTime
	ExitTime

	1
	1
	1
	10/06/2026 08:30
	10/06/2026 12:00

	2
	2
	3
	10/06/2026 09:15
	10/06/2026 01:15

	3
	3
	4
	11/06/2026 10:00
	11/06/2026 02:00

	4
	4
	2
	11/06/2026 11:30
	11/06/2026 03:00

	5
	5
	5
	12/06/2026 07:45
	12/06/2026 09:45







6. Payments
	PaymentID
	BookingID
	Amount
	PaymentMethod
	PaymentDate

	1
	1
	12.00
	Cash
	10/06/2026

	2
	2
	15.00
	Credit Card
	10/06/2026

	3
	3
	10.00
	Mobile Payment
	11/06/2026

	4
	4
	8.00
	Debit Card
	11/06/2026

	5
	5
	6.00
	Cash
	12/06/2026


Explanation
This sample data demonstrates realistic use of the AutoPark Management System:
· Five different parking sites across the city.
· Five customers, each owning one vehicle.
· Five vehicles with unique registration numbers.
· Five parking slots across different parking sites with current availability.
· Five bookings recording vehicle entry and exit times.
· Five payment records linked to bookings, showing different payment methods and parking charges.
This dataset is sufficient to test relationships, queries, forms, and reports in Microsoft Access, such as checking slot availability, viewing customer parking history, calculating daily revenue, and monitoring occupancy across parking sites.














[bookmark: _Toc235456075]Task6: Query Development (Design and run a series of practical queries to demonstrate how the system can be used.
What is a QUERY in DBMS

In the field of Database Management Systems (DBMS), a query serves as a fundamental tool for retrieving, manipulating, and managing data stored within a database. Queries act as the bridge between users and databases, enabling them to communicate with the system to extract specific information or perform various operations on the data. Understanding the nuances of queries and their associated terminologies is crucial for anyone working with databases, whether as a developer, analyst, or database administrator.
A query in a DBMS is a request made by a user or application to retrieve or manipulate data stored in a database. This request is typically formulated using a structured query language (SQL) or a query interface provided by the DBMS. The primary purpose of a query is to specify precisely what data is needed and how it should be retrieved or modified. [1]
0[image: ]
In the above slide we have query 1 select+ from customer

[image: ]

We get the result what we asked for highlighting our customer, John Smith.
So this shows our database can query the said task.



det[image: ]

In this query we tried to insert details for our customer.
[image: ]

The query has been answered and added our customer Smith details again. So here our database has added the customer details.



[bookmark: _Toc235456076]Task7: Forms and Reports (do apply forms and reports on the data and detail report)

The slides in the following pages we have applied forms and reports and the results are there it shows our database is working in good condition and will be able to give results to our customer in their quest to make there parks automated and they will be able to achieve their results.
Validating and testing an Automated Parking Management System (APMS) ensures that software, hardware, IoT sensors, and computer vision models interact securely and accurately. It confirms the system correctly identifies vehicles, calculates parking duration, processes transactions, and guides drivers to available spaces. [2]
There are four steps in Validation and Testing.
1. Functional Testing.
2.  Software Testing.
3. 3. Hardware-in-the-Loop (HiL) and Simulation.
4. Real-World Track Testing
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In these slides we applied validation and testing of our system, and it shows its functionality in the scenario given to us . We have been successful in adding data getting reports. There are few steps we need to do better for more reliability.
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[bookmark: _Toc235456078]Task 9: Reflection and Conclusion:( Have to do a reflection and conclusion for the Scenario)

The Auto Park Management Scenario has given a good learning experience to us as students how to manage Databases in DBMS and teaches us how to use tools like normalisation and then query, forms and reports, and then validation and testing to see the DBMS we applied does work and give our customers the desired results. This has been a good learning experience, getting knowledge from our modules, peers, our teacher who has helped us on our each of our lecture and has observed each student do their work and gave help , my  class mates who also helped in understanding different tasks if I got stuck. 
I will add a ERD diagram which shows that I could have done my execution of DBMS a lot better and got more better results for our Auto Park Management Scenario. 




[image: Entity-relationship diagram illustrating a vehicle parking system with entities including Customer, Vehicle, ParkingSlot, Booking, and Payment. Key attributes like CustomerID, VehicleID, SlotID, BookingID, and PaymentID are connected by relationships such as books and pays, with cardinality indicators showing one-to-many and many-to-one associations.

AI-generated content may be incorrect.]



Entity-relationship diagram illustrating a vehicle parking system with entities including Customer, Vehicle, Parking Slot, Booking, and Payment. Key attributes like CustomerID, VehicleID,  SlotID,  BookingID, and PaymentID are connected by relationships such as books and pays, with cardinality indicators showing one-to-many and many-to-one associations.



Developing a DBMS for an auto park management system successfully optimizes space allocation, prevents revenue leakage, and eliminates the manual tracking of vehicles. It replaces error-prone paperwork with centralized, real-time tracking of parking slots, driver details, and transaction histories [3]


Core Design Reflections
· Database Schema & Normalization: Structuring the schema into normalized tables (e.g., Vehicle, Parking_Slot, Transaction, User) successfully eliminated data redundancy and ensured reliable referential integrity. [4]
· Constraints and Automation: The use of primary and foreign keys prevented orphaned records. Enforcing CHECK constraints (e.g., time-out must be after time-in) and utilizing triggers for automated fee calculations guaranteed consistency. [5]
· Challenges Overcome: Handling concurrency—such as multiple users attempting to reserve the same slot simultaneously—was initially tricky. This required implementing transaction isolation levels to prevent dirty reads.


System Conclusions
· Operational Efficiency: The database architecture enables rapid retrieval of slot statuses, reducing the time motorists spend searching for parking.
· Business Insights: By logging historical data, the DBMS acts as a powerful analytical tool. Administrators can easily generate reports on peak hours, revenue generation, and space usage, driving better business decisions
· Scalability: The relational model provides a strong foundation for future integration with IoT sensors (e.g., IR detectors) or Automated License Plate Recognition (ALPR) cameras for fully touchless, real-time entry and exit.
    


Conclusion
The auto park management DBMS proves that a robust data architecture is the backbone of efficient parking infrastructure. It solves real-world inefficiencies—such as time wastage and manual tracking errors—by providing administrators with a bird's-eye view of facility capacity and automating vital financial and operational reporting. [6]






References

[1] 	S. E. P. L. @GeeksforGeeks, “https://www.geeksforgeeks.org/dbms/what-is-a-query-in-dbms/,” GEEKSFOR GEEKS, 20 JULY 2025. [Online]. Available: https://www.geeksforgeeks.org/dbms/what-is-a-query-in-dbms/. [Accessed 20/06/2026 JULY 2026].
[2] 	Adnan, F. Ahmed, M. S. S. Bhuiyan, M. A. Talha, S. Ahmad and M. M. Islam, “https://ieeexplore.ieee.org/document/10441506,” IEEE, 27 FEB 2024. [Online]. Available: https://ieeexplore.ieee.org/document/10441506. [Accessed monday July 2026].
[3] 	V. Singh, “https://www.scribd.com/document/856388218/Vikki-SE-MiniProject,” SCRIBD, Thursday SEPTEMBER 2025. [Online]. Available: https://www.scribd.com/document/856388218/Vikki-SE-MiniProject. [Accessed monday July 2026].
[4] 	V. Singh, “https://www.scribd.com/document/856388218/Vikki-SE-MiniProject,” Scribd, Thursday september 2025. [Online]. Available: https://www.scribd.com/document/856388218/Vikki-SE-MiniProject. [Accessed monday July 2026].
[5] 	v. SINGH, “https://www.scribd.com/document/856388218/Vikki-SE-MiniProject,” Scribd, Thursday september 2025. [Online]. Available: https://www.scribd.com/document/856388218/Vikki-SE-MiniProject. [Accessed Monday July 2026].
[6] 	V. SINGH, “https://www.scribd.com/document/927030186/Parking-Management-System-Project,” Scribd, Thursday September 2025. [Online]. Available: https://www.scribd.com/document/927030186/Parking-Management-System-Project. [Accessed Monday July 2026].











[bookmark: _Toc235456080]Appendices


These are the slides of the classwork in ACCESS  done with our Lecturer.
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