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[bookmark: _Toc234402316]Task 1: Describe the main entities of the scenario.
AutoPark Management Systems currently records data manually, resulting in errors, data loss, and the wasteful use of parking spaces. That’s why the company wants to fully automate it.
Entities: I recognised six main entities that are the core tables of my relational database for Autopark Management system.
1) The first entity is the Car-Parks table, which contains all the information about the 5 facilities run by the AutoPark management system and connects with the CarParkID (Primary Key) to the Parking-Sessions table and the Staff table, who manage them. 
2) Next entity I made is the Parking Sessions table, which logs the usage of the facilities. (Primary Key is Session-ID), which establishes the relationships among three tables: the Car-Park-table, the Customer table, and the Season-Pass-Holders table.
3) Third is the Season-Pass-Holders table, which is only for clients wanting to purchase a season pass instead of paying as they park each time (Season-Pass-ID is the Primary key). It is connected to the Parking-Sessions table. 
4) Fourth is the Payments table, which records the financial entries and the methods used (Payment-ID is the Primary Key) that links to the Parking-Sessions and Customer tables. 
5) The second last is the Customer table, which has the essential details of potential clients (Customer-ID is the Primary Key). It is linked to the payments and parking sessions tables. 
6) The last table I created is the Staff-User table, where all the staff details are documented. The relationship is formed with the Car-Parks table through the Foreign Key Car-Park-ID 

Additional note: (If you are an in-house MS developer, you would be an entity that comes under the staff category. However, in this task, I have chosen to serve as an external MS developer, creating a sturdy database system to fully automate the current manual system.) 
 
[bookmark: _Toc234402317]Task 2: Entity Relationship Diagram (ERD)
Here is a screenshot showing what the database will look like in an ERD form and how the entity’s primary and foreign keys connect between them to form relationships with cardinality. 
[bookmark: _Toc234402318]Figure 1: Entity Relationship Diagram
(Source Lucid charts): https://lucid.app/lucidchart/04171359-cf43-41c9-ac32-6ac096aec54b/edit?invitationId=inv_c620a475-1b66-462f-b124-642ff6bc2a2f&page=0_0#
[image: ]

[bookmark: _Toc234402319]Figure 2: Cardinality between the Carparks and the Parking sessions tables. (One-To-Many) (Source MS Access)
[image: ]

[bookmark: _Toc234402320]Figure 3: Cardinality between the Parking sessions and the Payments tables. (One-To-Many) (Source MS Access)
[image: ]


[bookmark: _Toc234402321]Figure 4: Cardinality between the Season-Pass-Holders and the Parking Sessions tables. (One-To-Many) (Source MS Access)
[image: ]

[bookmark: _Toc234402322]Figure 5: Cardinality between the Customers and the Parking sessions tables. (One-To-Many) (Source MS Access)
[image: ]

[bookmark: _Toc234402323]Figure 6: Cardinality between the Customers and the Payments tables. (One-To-Many) (Source MS Access)
[image: ]

[bookmark: _Toc234402324]Figure 7: Cardinality between the Staff and the Carparks tables. (One-To-Many) (Source MS Access)
[image: ]

[bookmark: _Toc234402325]Task 3: Data Structure
The new database blueprint I built will look like this in data and design views, labelling each entity, its attributes, and sub-categories, and showing their data types, field properties, and the inserted data.

[bookmark: _Toc234402326]Figures 8&9: Carparks Table (Source MS Access) Design and Data view.
[image: ]
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[bookmark: _Toc234402327]Figures 10&11: Parking Sessions Table (Source MS Access) Design and Data view.
[image: ]
[image: ]

[bookmark: _Toc234402328]Figures 12&13: Payments Table (Source MS Access) Design and Data view.
[image: ]
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[bookmark: _Toc234402329]Figures 14&15: Season Pass Holders Table (Source MS Access) Design and Data view.
[image: ]
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[bookmark: _Toc234402330]Figures 16&17: Staff Users Table (Source MS Access) Design and Data view.
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[bookmark: _Toc234402331]Task 4: Normalisation Compliance 
1) Unnormalized Data: Issue Repeated Groups and more than one value in fields. (slot numbers have multiple values, not atomic)
[bookmark: _Toc234402332]Figure 18: Unnormalized Data (Source MS Excel)
[image: ]

2) First Normal Form (1NF): Each slot becomes its own row (this is now atomic and in First Normal Form)
[bookmark: _Toc234402333]Figure 19: First Normal Form (1NF) (Source MS Excel)
[image: ]

3) Second Normal Form (2NF): Splitting the data into 2 tables, now every attribute depends on the Primary Key. 
[bookmark: _Toc234402334]Figures 20,21,22: Second Normal Form (2NF) (Source MS Excel)
(Bookings-Table)
[image: ]
(Booking-Slots-Table)
[image: ]
(Payment-Method-Table)
[image: ]
Before transforming into 3NF, the issue is that the amount depends on the Payment Method rather than directly on the Booking ID.

4) Third Normal Form (3NF): So, to convert into 3NF, you would split the tables again. 
[bookmark: _Toc234402335]Figures 23,24,25: Third Normal Form (3NF) (Source MS Excel)
(Bookings-Table)
[image: ]
(Booking-Slots-Table)
[image: ]
(Payment-Methods-Table)
[image: ]
Now, there are no repeated groups, no partial dependencies (Composite Key), and no transitive dependencies (directly depend on Primary Key), which meet the requirements for Third Normal Form (3NF).

[bookmark: _Toc234402336]Task 5: Population of Data in the Database
I populated the database with 5 clients, detailing their first and last names, their unique IDs, Vehicle-Reg, and contact numbers. 
[bookmark: _Toc234402337]Figure 26: Population of Data (Source MS Access)
[image: ] 

[bookmark: _Toc234402338]Task 6: Query Development
Step-by-step sequence: 1. Open Query Design 2. Add Tables 3. Form Relationships if not created already 4. Select the relevant Fields 5. Then ensure all is sorted in your accurate preference 6. Finally, click Run to see your outcome. 
1) Daily Revenue Per Carpark (Tables: Payments, Parking-Sessions, CarParks) (Design and Data View).
[bookmark: _Toc234402339]Figures 27&28: Daily Revenue Per Carpark Query (Source MS Access)
[image: ]
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2) Most frequent customers (Tables: Parking-Sessions, Customers) (design and data view).
[bookmark: _Toc234402340]Figures 29&30: Most Frequent Customers Query (Source MS Access)
[image: ]
[image: ]

3) Staff Per Carpark (Tables: Staff, CarParks) (design and data view).
[bookmark: _Toc234402341]Figures 31&32: Staff Per Carpark Query (Source MS Access)
[image: ]
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4) Season-Pass-Holders Duration (Tables: Season-Pass-Holders, Customers, Parking-Sessions, Carparks) (design and data view).
[bookmark: _Toc234402342]Figures 33&34: Season-Pass-Holders Duration Query (Source MS Access)
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[bookmark: _Toc234402343]Task 7: Validation And Testing 
1) The first validation I created is that the entry time to carparks must be between 6 am and 12 am. 
[bookmark: _Toc234402344]Figures 35&36: Validation and Testing for Entry Time 
[image: ]
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2) The second validation I created is that the capacity limit can’t exceed 40 spaces. 
[bookmark: _Toc234402345]Figures 37&38: Validation and Testing for Capacity Limit 
[image: ]
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3) The third validation I created is that the number of digits for customer contact numbers must be at least 9 digits. 

[bookmark: _Toc234402346]Figures 39&40 Validation and Testing for Customer Contact Number 
[image: ]
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[bookmark: _Toc234402347]Sources: 
Lucid Charts: https://lucid.app/lucidchart/04171359-cf43-41c9-ac32-6ac096aec54b/edit?invitationId=inv_c620a475-1b66-462f-b124-642ff6bc2a2f&page=0_0#
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