Database Coursework Submission 
Name: Mohamed Fahith Mohamed Najath
Student ID: 2533542
Module: Introduction to Web and Database Concepts (ACCA4023_LON)
Lecturer: Ms Anum Paracha

Table of Contents
Introduction:	2
Scenario Analysis – Auto Park Management System	2
Entity Relationship Diagram (ERD):	3
Data Structure Design	5
Normalisation (Up to 3NF)	11
Sample Data	15
Queries	16
Forms and Reports	18
Validation and Testing	22
Reflection	24
Conclusion	24
References	24
Bibliography	24



[bookmark: _Toc235532509]
Introduction:
In this report, I will be talking about several key aspects of the assignment for database. The first key point that I will be talking about is the analysis of the scenario that was provided. 
That scenario being:
“To create a database that should manage the information given about parking sites, parking slots, customers, vehicles, bookings, and the payment in a MS Access system. They should also include services like report and forms to help manage and monitor the car park usage.  
From the provided scenario, a lot of tables, queries, and design implementation was required. Hence the next key point of the assignment is ER diagrams and creating an auto park management system through the use of MS access. I will be explaining the further on in its respective areas. 

[bookmark: _Toc235532510]Scenario Analysis – Auto Park Management System

From the scenario, I have discovered 6 main entities. These entities are Customer, Vehicle, Payment, Booking, Slots and the Parking site. Each of the entities have their own attributes and relationships. They are: 
Customer – The attributes for customers would be, CustomerID (which would be the primary key), Number, Address, First name, Last name and email. The relationship that customer entity would have with other entities would be one to many with the vehicle entity. 
Vehicle – The attributes for vehicles would be VehicleID (which would be the primary key), CustomerID (which would be the foreign key), registration, type, make, colour. The relationship that vehicle entity would have with other entities would be 1 to many with bookings. 
Payment – The attributes for payment would be PaymentID (which would be the primary key), BookingID (which would be the foreign key), method, date, status, and paid. The relationship that payment entity would have with other entities would be 1 to 1 with booking. 
Booking – The attributes for booking would be BookingID (which would be the primary key), VehicleID (which would be the foreign key), SlotID (which would be the foreign key), entry time, exit time, duration, and booking date. The relationship that booking entity would have with other entities would be 1 to 1 with payment. 
Parking Site – The attributes for parking site would be SiteID (which would be the primary key), site name, total slots, contact number and the address. The relationship that parking site entity would have with other entities would be 1 to many with parking slots. 
Parking Slot - The attributes for parking slot would be SlotID (which would be the primary key), SiteID (which would be the foreign key), the slot type, the slot number and the slot status. The relationship that parking slot entity would have with other entities would be 1 to many with booking. 
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Entity Relationship Diagram (ERD):
Entity relationship diagram is 
Conceptual ER:
Below is my conceptual ER diagram that I created with the relationships and entities only. Its starts from customer in the rectangle representing entity. The diamond represents relationship between the 2 entities. On either side of the relationship diamond, there is either a 1 or M. This is used as a label to show 1 to many or 1 to 1 relationship. 
[image: ]
Flow Chart ER
I created this flow chart ER to showcase the entity, relationship, attributes and the primary key within the attribute. Each can be shown by its induvial shape. As mentioned previously, rectangle for entity, diamond for relationship, the oval is used for attributes. Some ovals have lines below the attributes within them showing it’s a primary key. 
[image: ]
Logical ER
The logical ER is quite different to the conceptual and flow chart. But it is similar to physical ER. It is more basic version to a physical ER. When I say this, it has lesson details within it compared to the physical but looks somewhat similar to physical. The logical one is connected with lines between representing the relationship. As you can see the customer has a one-to-one relation with payment. The vehicle entity has a 1 to many relationships booking. 
[image: ]

Physical ER
As mentioned, Physical ER is a more in-depth version of logical ER. I say this because, in the physical ER, there are the basic entities, primary key, the foreign key, the attributes and the relationships. But what this one has the others do not have is the type of data that is used for the special attribute within the individual tables. For example, amountpaid attribute would be currency, the duration attribute is date/time, and the slots are numbers and the rest are short text expect the primary key which would be an auto number. 
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[bookmark: _Toc235532512]Data Structure Design
For my data structure design part of the assignment, I have created 6 tables for the auto park management system. These 6 tables are their respective entities that I have mentioned beforehand. I have also made sure to create relationships between the different tables through the implementation of adding a foreign key to the tables that require it to make it connect as a relationship. 

Booking:
[image: ]

As you can see, in the picture above, the table provides an insight on how the booking system would be managed if it were to be used. It would start from when the vehicle enters the car park to exiting. It would show the duration of how long they are staying. It would also show when they have booked the car park. Also, the foreign keys VehicleID and SlotID are there to connect the booking table with the vehicle table and parking slot table. This allows the tables to connect through a relationship. 

Customer:
[image: ]
As you can see, in the picture above, the table provides an insight on how the customer table would look when used. The first and last names of the customers would be used whilst also acquiring the details like number, email and address to ensure they have enough details on the customer. 

Parking site:
As you can see, in the picture below, the table provides an insight on how the parking site table would look if they were to use it. From the different site names to their respective site addresses and contact number have been included. Also, the total number of slots for their own parking sites have been included to make it easier. 

[image: ]

Parking slot:
As it is an example, I have not included all the slots from each site. But however, I have included majority of the information needed to understand how the parking slot table works. Each slot has its own type. Why this is because it would be easier to understand the different type of demand slots would have in each of its site. The slot numbers are there, and the status of the slots are there to help see if it is available or not. The foreign key SiteID is there to help connect the parking slot with parking site. 
[image: ]

Payment:
[image: ]
In the payment table that I created, I made the columns to make it easy to understand how and when the payments are made. The method of payment, the status of the payment, and the date of the payment that happened. All these are crucial. The most important one is the amount paid. Also, the foreign key BookingID was in this table to help with assuring everything is correctly matched to its designated customer. 

Vehicle:
[image: ]
The vehicles table is the last table I created with it having the registration, the type of car and the car make and its colour. These are there to help identify with ease the customers car. The CustomerID is the foreign in this table. It is here to help ensure that the car is assigned to the correct customer. 
[image: ][image: ][image: ][image: ][image: ][image: ]
From the above pictures, you can see that I have used different data forms to create these tables. Each of the data form is set to its attribute because of how suitable it is for it. For example, amount paid being currency in the payment table. All the data forms used within the 6 tables I have created are the most suitable for its attribute. For all the foreign keys, the data type given to it was number to allow the primary keys to use its id in another table. 
Next is the relationships of the tables. 
[image: ]

In this picture you can see all the relationships that I have created between the six different tables. Each of the relationship is connected from the primary key point to the foreign key point. This allows the table to work together and show details when required based on what is needed to be shown together if they consist of a relationship. 

[bookmark: _Toc235532513]Normalisation (Up to 3NF)
UNF – Without creating any tables, this is how my original table with every attribute would look. 
[image: ]
1NF – After a few edits and removing some groups that may repeat, a new table was formed with the key attributes required. 
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2NF – At this point of the normalisation, few tables were formed which are seen as the most important. This is done by removing the partial dependencies and splitting them into their own induvial tables. 
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3NF – Finally comes the last part that happened which is the 3NF. In this section, each entity got its own table meaning each of its data would be stored in its own tables rather than other tables. This helps reduce the duplicate data within the tables and helps with improving consistency. Below are the final products of the 6 tables. [image: ][image: ][image: ][image: ][image: ][image: ]

[bookmark: _Toc235532514]Sample Data
Below is the list of data I have used to fill my tables up. 
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[bookmark: _Toc235532515]Queries
[image: ]
The above picture shows the SQL I created for the LastName column. I did this to get the last names of the customers in the ascending order to see how it would look. The purpose of this is to see the last names of customers if needed for a specific check to make it easier by having it in ascending order. And below are the results for the SQL query I had created. 
[image: ]

[image: ]
The SQL query that I created here is to see of the payment method used is cash. I did this to see if in a situation when needed to narrow down the payment to see which customers paid by cash, it would show the results like shown in the picture below. It can be done vice versa where the SQL asks for card payment, and it would show all the customers that used card payment. 
[image: ]

[image: ]
The use of this SQL I have created is to see which one of the parking sites that I had created with slots have more total slots than 75. This number can be any number depending on what is needed. The result for it is below. 
[image: ]
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Forms and Reports

Forms – Forms is a service that allows the data to be viewed, edited, displayed, sorted, added, deleted and so on. It allows your data on your table to be viewed. Whatever changes made to a form can also alter the data within a table. Below are the forms I’ve created for my database table. 
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Reports – Reports also displays the data you’ve created but like on paper. You cannot change the data or edit like if it was to be printed and you cannot change it afterwards. Below are the lists of reports created for their respective tables. 
[image: ]
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[1]

[bookmark: _Toc235532517]Validation and Testing
For validation and testing, I used the inbuilt system within MS Access to see if the data I have used would work with some rules being added in. In MS Access I can add a validation rule and a validation text into my table data base to make my system more reliable. From that, I can create any rule I want to implement, and the system would follow that rule denying anything going against it. For example, if I say “red” or “blue”, it will only accept it. Any other colour would be denied from being used. 

From my own data system, I have some pictures to show what will happen if it goes against the rule. 
[image: ]
[image: ]
Here you can see the system putting out a text from its respective tables asking either this or that. I have implemented this rule to allow the system to run more smoothly and easily without needing to have complications over wording. 

Below are the rules I have used: 
[image: ]
[image: ]


[bookmark: _Toc235532518]Reflection
Some of the challenges I faced I would say is the idea of creating the system itself I would say. It was something new that made it quite confusing at the start. As the progress was made, it started to make more sense as the tables were made, and the data started filling up. One improvement I would say is that next time, I should put more data (100s) into each of the tables to see how it actually feels as if the system was working. 

[bookmark: _Toc235532519]Conclusion
In conclusion, I would say, the system that I have created for the auto park management was quite good. There might be places that might need improvements and places that are quite good. Next time I will try make something better. Also in this report, I think I covered everything about the several key aspects of the assignment for database. 
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