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This report contains information that talks about the solutions that are being provided to Abertawe Entertainment. There will be a section that compares the different types of NoSQL databases. There will also be a section that discusses when to use a NoSQL rather than a relational database. Finally, there will be a section showing the relational database and the NoSQL database implemented for Abertawe Entertainment.
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There are many different types of NoSQL databases are available. These databases are going to be looked at to see when they should be used and how they differ from a traditional relational database.
The first type of NoSQL database that is going to be looked at is a document database. A document database stores data in JSON, XML, and BSON documents [1]. A document database allows you to store a variety of different value types like strings, numbers, objects, etc [2]. One benefit of the document database is that it is fast and easy for developers to work with [3]. This can help to increase productivity as the developers will be able to get more work done. A use case for when a document database can be implemented is in an e-commerce application that sells books [4]. This is because document databases allow for nested documents and nested queries, meaning each book could have multiple suppliers. A document database would allow you to nest the suppliers’ document within the books document. This would allow you to track all of the suppliers each book has and details about each supplier. One difference between a document database and other NoSQL databases and relational databases is that it allows for nesting while the others do not. This allows for document databases to be more flexible than other data models. Another difference between a document database and other NoSQL databases and relational databases is that it stores data in JSON, XML, and BSON documents while the others do not [1]. This allows for document databases to have a very simple build process.
The second type of NoSQL database that is going to be looked at is a graph database. A graph database is used to store data in the form of a graph [5]. There are three components used to model the data. These components are nodes, properties, and relationships [5]. Graph databases are used to manage large sets of structured, semi-unstructured or unstructured data [6]. Graph databases can make links between datasets by focusing on the relationship between entities to infer new knowledge from existing information [6]. One benefit of graph databases is that they provide the flexibility to adapt to changing requirements [7]. This can save the developers a lot of time as they do not have to spend a lot of time changing the database to meet the new requirements. A use case for when a graph database should be used is when you are dealing with a large amount of data. It should also be used when there are relationships present in the data and when you want the data to be interconnected [5]. For example, if you are dealing with a university database that tracks all of the students, courses, and classes available, a graph database would help to deal with the large dataset, and it can help to find relationships between the students, the course that each student is enrolled on, and all of the classes that each student has. One difference between a graph database and other NoSQL databases and relational databases is that it does not need its scheme re-defined before adding new data unlike a relational database [6]. This allows it to be more flexible than a relational database. One difference between a graph database and other NoSQL databases is that it allows for relationships to be easily visualised [5]. This helps to make it easier to manage the data and to see how the data is linked.
The third type of NoSQL database that is going to be looked at is a key-value database. A key-value database is used to store data in a key-value format, and it is optimised for reading and writing that data [8]. This database is when an individual key is linked with one value in a collection [9]. Key-value types work best when the key is known and the value that is associated with the key is unknown [10]. A use case for when a key-value database should be used is when you need to store personal data for specific users [11]. This is because the key can be used for the customer’s name and the value can be the data that you want to store for the specific customer. One difference between a key-value database and other NoSQL databases is that it uses keys as a special identifier [9]. This allows you to easily retrieve data by using its specific key. One difference between a key-value database and a relational database is that a key-value database uses an individual or a combination of keys to retrieve an associated value whereas a relational database uses defined tables and columns [12].
The final type of NoSQL database that is going to be looked at is a wide-column database. A wide-column database is used when storing an enormous amount of data [13]. It is used to store data across flexible columns. The columns can then be stored across different database nodes or database servers [14]. A benefit of a wide-column database is that it improves the speed of querying which can help with its efficiency [15]. A use case for when a wide-column database should be used is when writing a large amount of non-structured data [14]. This is because a wide-column database store a large amount of data and it can deal with high loads [16]. One difference between a wide-column database and a relational database is that a relational database requires a new column to be created even if there is only one row that needs the new column whereas a wide-column database only writes a column if there is a data element for it [15]. One difference between a wide-column database and a key-value database is that a key-value database is a two-column table containing a key and a value whereas a wide-column database expands the key-value concepts over many columns but only if the columns are needed for that specific record [15].
These are the four different types of NoSQL databases. Each of these database types is different from the others and they each have their specific use cases and benefits. Not only are the NoSQL databases different from each other, but they are also different from relational databases. This concludes the section discussing the four different types of NoSQL databases.
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This section is going to debate when a NoSQL database should be used as opposed to a relational database.
The first scenario of when a NoSQL database should be used instead of a relational database is when you are dealing with a lot of data [17]. This is because NoSQL is very good at handling large amounts of data compared to a relational database [18]. This means that if you know that you are going to be dealing with a lot of data, you should use a NoSQL database to store it as opposed to a relational database.
The second scenario of when a NoSQL database should be used instead of a relational database is when you need good flexibility [17]. This is because NoSQL databases are very good at adapting to changing requirements compared to relational databases [2]. This is good because it means that developers will have more freedom to work, and they can get more work done faster as they will be able to quickly change the schema of the database to adapt to the requirement changes. This means that if you know that you know that you are going to be dealing with a lot of changing requirements which require good flexibility, you should use a NoSQL database as opposed to a relational database.
The third scenario of when a NoSQL database should be used instead of a relational database is when you need easy scalability [17]. This is because NoSQL engines are designed to make use of cloud computing [18]. This allows NoSQL to scale out horizontally by adding more nodes. This will allow you to have a single database that works on multiple nodes and the nodes can be easily added or removed. A relational database can be very expensive to scale out compared to a NoSQL database [18]. This means that if you need a database that has to be flexible, you should use a NoSQL database as opposed to a relational database as they are more flexible and they are less expensive to scale out.
An additional scenario of when a NoSQL database should be used instead of a relational database is when dealing with many different forms of data [19]. This is because NoSQL databases are best suited when storing and modelling structured, semi-structured, and unstructured data in the same database [19]. This allows for more flexibility in the forms of data that can be stored in a NoSQL database compared to a relational database. This means that if you need a database to store many different forms of data, then you should use a NoSQL database as it does a better job of storing different forms of data compared to a relational database.
Another scenario of when a NoSQL database should be used instead of a relational database is when dealing with distribution. This is because NoSQL databases are designed to distribute data on a global scale whereas relational databases use a centralized application that is location-dependant [20]. This allows for continuous availability which means that the developers can work on the database regardless of where they are situated whereas the developers would only be able to work on a relational database using the centralized application which is location dependent. This means that if you need a database to have good distribution, you should use a NoSQL database as it allows for better distribution compared to a relational database.
A sixth scenario of when a NoSQL database should be used instead of a relational database is when you need zero downtime. This is because a NoSQL database allows for many copies of the data to be maintained across many different nodes [20]. If one of the nodes were to go down unexpectedly, they will be able to use one of the other nodes to quickly and easily access the data. This means that downtime would not be a concern when using a NoSQL database. On the other hand, a relational database does not allow for multiple copies of the data to be stored on nodes so if the relational database has downtime, there would be no way to access the data contained in the relational database. This means that if you need a database to have no downtime, you should use a NoSQL database as downtime is not a concern whereas downtime is a concern in a relational database.
In conclusion, these are some of the scenarios where you should consider using a NoSQL database as opposed to a relational database. Both types of databases have their benefits, but there are some scenarios where a NoSQL database would be better to use as opposed to a relational database.
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Relational Database Solution

This section of the report is going to discuss the relational database that has been created for Abertawe Entertainment. 
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Above is the Entity Relationship Diagram that was developed for Abertawe Entertainment. The first table is the ‘Users’ table. This table is important as it stores all of the details about the users that join Abertawe Entertainment.
The second table is the ‘Authors’ table. This table is important as it stores all of the authors that create the short stories.
The third table is the ‘Genres’ table. This table is important as it stores all of the different genres that the short stories can have.
The fourth table is the ‘Publishers’ table. This table is important as it stores all of the different publishers that provide the short stories.
The fifth table is the ‘Price’ table. This table is important as it stores all of the prices for all of the short stories. It also stores the discounted price for the short stories when applicable. There is a foreign key that links to the ‘Asset’ table, so you know which asset the prices belong to.
The sixth table is the ‘Asset’ table. This table is important as it stores all of the details about the short stories. There is a foreign key that links to the ‘Publishers’ table that shows which publisher published the short story.
The seventh table is the ‘Assets_Genres’ table. This table is important as it stores the genres for each short story. A short story can have more than one genre which is why this table is necessary.
The eighth table is the ‘Assets_Authors’ table. This table is important as it stores all of the authors for each short story. A short story can have more than one author which is why this table is needed.
The ninth table is the ‘Users_Assets’ table. This table is important as it stores all of the assets that each user owns. A user can own more than one asset which is why this table is needed.
The final table is the ‘Transactions’ table. This table is important as it stores all of the transactions that are made. It stores the users’ ID, the assets ID, and the date the transaction was made.
Overall, this Entity Relationship Diagram is good as all of the tables are very important to the database.
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The database that was created was based on the Entity Relationship Diagram. One reason why the database is good is because all of the tables in the database are necessary. This is because they all store information that would be useful for Abertawe Entertainment. Another reason why the database is good is because it contains check constraints. The check constraints help to ensure that only valid data can be entered into the database. This can help to ensure that the database has good integrity. An additional reason why the database is good is because it contains indexes. The indexes can help to speed up queries. This means that the user can quickly and easily query the database to find a specific piece of information.
Overall, the relational database that has been developed for Abertawe Entertainment is very good because all of the tables keep track of necessary information, there are a variety of useful features, and the database meets the requirements that were provided. This is why the Entity Relationship Diagram and the Relational Database that was developed is a good option for Abertawe Entertainment.
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The second database that was created was a NoSQL database. The database contains two collections. One collection is for the user details and the second collection is for the asset details. One reason why this database is good is that it allows for easy data entry. This is because both collections contain embedded arrays in the documents. This allows for additional data to be embedded in the document instead of having to make a separate table to store the information like in a relational database. Another reason why this database is good is that the data does not have to have a fixed structure. This means that any data can be entered, unlike a relational database which requires the data being entered to meet the structure of the database.
Overall, the NoSQL database that has been developed for Abertawe Entertainment is very good because the collections store all of the necessary data that they would need to keep track of, and it is very easy to enter new data into the collections. This is why the NoSQL database that was developed is a good option for Abertawe Entertainment.

References

[1] 	priyanshugupta627, “Document Databases in NoSQL,” 30 March 2022. [Online]. Available: https://www.geeksforgeeks.org/document-databases-in-nosql/. [Accessed 13 January 2023].
[2] 	“What is NoSQL?,” [Online]. Available: https://www.mongodb.com/nosql-explained. [Accessed 13 January 2023].
[3] 	“What is a Document Database?,” [Online]. Available: https://www.mongodb.com/document-databases. [Accessed 13 January 2023].
[4] 	D. Taylor, “NoSQL Tutorial: What is, Types of NoSQL Databases & Example,” 3 January 2023. [Online]. Available: https://www.guru99.com/nosql-tutorial.html. [Accessed 13 January 2023].
[5] 	jhimlic1, “Introduction to Graph Database on NoSQL,” 29 December 2021. [Online]. Available: https://www.geeksforgeeks.org/introduction-to-graph-database-on-nosql/. [Accessed 13 January 2023].
[6] 	“What is a NoSQL Graph Database?,” [Online]. Available: https://www.ontotext.com/knowledgehub/fundamentals/nosql-graph-database/. [Accessed 13 January 2023].
[7] 	Y. Hejazi, “Introduction to NoSQL Graph Databases,” 5 May 2022. [Online]. Available: https://towardsdatascience.com/introduction-to-nosql-graph-databases-fb2feac7a36#:~:text=Benefits%20of%20graph%20databases%20NoSQL%20graphs%20have%20nodes,nodes%20and%20classify%20nodes%20according%20to%20those%20labels.. [Accessed 13 January 2023].
[8] 	“Key-Value Databases,” [Online]. Available: https://www.mongodb.com/databases/key-value-database. [Accessed 13 January 2023].
[9] 	shubhanjaytiwari, “Key-Value Data Model in NoSQL,” 17 February 2022. [Online]. Available: https://www.geeksforgeeks.org/key-value-data-model-in-nosql/. [Accessed 13 January 2023].
[10] 	“NoSQL Database - What is NoSQL?,” [Online]. Available: https://azure.microsoft.com/en-us/resources/cloud-computing-dictionary/what-is-nosql-database/. [Accessed 13 January 2023].
[11] 	“What is a Key-Value Database?,” [Online]. Available: https://redis.com/nosql/key-value-databases/#:~:text=Use%20cases%20for%20key-value%20databases%201%20Session%20management,each%20player%E2%80%99s%20session%20in%20massive%20multiplayer%20online%20games.. [Accessed 13 January 2023].
[12] 	“Key-Value Database: How It Works, Key Features, Advantages,” [Online]. Available: https://www.influxdata.com/key-value-database/#:~:text=A%20key-value%20database%20%28also%20known%20as%20a%20key-value,values.%20Together%20they%20are%20known%20as%20key-value%20pairs.. [Accessed 13 January 2023].
[13] 	M. Knight, “What Is a Wide Column Database?,” 23 June 2021. [Online]. Available: https://www.dataversity.net/wide-column-database/. [Accessed 13 January 2023].
[14] 	“Guide to Open Source Wide Column Databases,” 25 August 2021. [Online]. Available: https://www.openlogic.com/blog/guide-open-source-wide-column-databases. [Accessed 13 January 2023].
[15] 	“Wide-column Database,” [Online]. Available: https://www.scylladb.com/glossary/wide-column-database/. [Accessed 13 January 2023].
[16] 	“Structured and Unstructured Data,” [Online]. Available: https://www.imperva.com/learn/data-security/structured-and-unstructured-data/#:~:text=Unstructured%20data%20often%20resides%20in%20a%20non-relational%20%28NoSQL%29,process%20large%20data%20volumes%20and%20handle%20high%20loads.. [Accessed 13 January 2023].
[17] 	Z. Keita, “NoSQL Databases: What Every Data Scientist Needs to Know,” June 2022. [Online]. Available: https://www.datacamp.com/blog/nosql-databases-what-every-data-scientist-needs-to-know. [Accessed 14 January 2023].
[18] 	K. Terblanche, “When to use a NoSQL database over a SQL database,” 3 July 2020. [Online]. Available: https://medium.com/dvt-engineering/when-to-use-a-nosql-database-over-a-sql-database-daac89059d8b. [Accessed 14 January 2023].
[19] 	“When to Use a NoSQL Database,” [Online]. Available: https://www.mongodb.com/nosql-explained/when-to-use-nosql. [Accessed 14 January 2023].
[20] 	anuupadhyay, “Top 5 Reasons to Choose NoSQL,” 14 September 2022. [Online]. Available: https://www.geeksforgeeks.org/top-5-reasons-to-choose-nosql/. [Accessed 14 January 2023].




image1.jpeg
Genres
GenrelD  int4
[ cenre  varchar(s0)

Assets_Genres
T AssetsAssetlD  int4
T GenresGenrelD  int4

% UsersUseriD int4

T AssetsAssetiD int4 po—+

UserlD intd

Date_Of_Transaction date

[ First_Name varchar(50)
5 [5] surname varchar(50)
intd. [] pate_of Birth  date
varchar(100) Address varchar(70)
PublisherlD int4 varchar(s) [E] Posteode varchar(10)
Publisher_Name varchar(70) Gre [] Phone_Number  varchar(12)
ISBN varchar(15) =, UsersUseriD ” [£] Email varchar(70) [
3] stock_Amount varchar(4) & AssetsAssetiD Date_Joined date
[5] pescription varchar(150) [

I i *= PublishersPublisherlD  int4

Price
PricelD intd

Normal_Price  numeric(10, 2)
Discount_Price numeric(10, 2) |
" AssetsAsselD  intd

Authors
AuthorlD intd

[] Author_First_Name  varchar(50)
[] Author_Sumame  varchar(50)

) AssetsAsselD  int4
% AuthorsAuthoriD  int4





