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In this report, the basic concepts of SQL and NoSQL are firstly introduced, their respective advantages and disadvantages are compared, and four common NoSQLs are listed, briefly introducing their main functions. Secondly, the different scope of applications of SQL and NoSQL are analyzed and when they are suitable to use. Finally, based on the needs of AE, NoSQL is listed as an important consideration for AE and the reasons are given based on the actual situation.
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[bookmark: _Toc124451107]1.1 SQL Analysis
SQL, or Structured Query Language, is a programming language used to communicate with and manipulate databases. It is the standard language for interacting with relational databases and is used to create, modify, and query database structures and data. 
SQL was first developed in the 1970s at IBM by Donald D. Chamberlin and Raymond F. Boyce. It was initially called SEQUEL (Structured English Query Language), but was later renamed to SQL due to a trademark dispute. SQL became an industry standard in the 1980s and is now used by most database management systems. It is a standardized language, meaning that it is consistent across different database systems and platforms. SQL is a declarative language, meaning that users describe what they want the database to do, rather than specifying how the database should do it. This allows SQL to be flexible and efficient, which makes it easier for developers to work with multiple database systems and for organizations to switch between database systems if necessary.
There are several advantages to use SQL:
1. SQL is a powerful and versatile tool for managing and organizing data. It is widely used in businesses, government agencies, and other organizations for tasks such as data analysis, data aggregation, and data manipulation.
2. SQL is relatively easy to learn and use, especially for those with a background in programming or database management. There are many resources available for learning SQL, including online tutorials, textbooks, and online courses.
3. SQL is a widely used language, with a strong community of developers and users. This makes it easy to find support and resources for working with SQL.
4. Etc.
In short, there exist numerous advantages of using SQL. However, it is not always the case that SQL is useful. 
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The term "NoSQL" was invented in the early 21st century, as a response to the increasing popularity of SQL-based relational databases. The motivation for the development of NoSQL databases was the need to handle large amounts of data that did not fit well into the traditional, tabular relational database model. This included data that was unstructured, or data that had a complex and varied structure that made it difficult to fit into a fixed table schema. NoSQL databases were designed to be highly scalable and able to handle large volumes of data, and to offer a more flexible data model that could handle the complex and varied structures of modern data.
There are several reasons why NoSQL databases may be preferred over traditional, SQL-based relational databases in certain situations:
1. Handling large amounts of data: NoSQL databases are designed to handle very large amounts of data, and are often used in big data and data warehousing applications.
2. Flexible data modeling: NoSQL databases offer a more flexible data model, which can be useful when dealing with unstructured or semi-structured data.
3. Horizontal scaling: NoSQL databases are often designed to be horizontally scalable, which means that they can be easily distributed across a large number of servers. This makes them well-suited for applications that require high levels of read and write performance.
4. Availability: Some NoSQL databases are designed to be highly available, with the ability to continue functioning even if some nodes fail. This makes them useful for applications that require high levels of uptime.
5. Simplicity: NoSQL databases can be easier to use and administer than traditional relational databases, especially for developers who are not familiar with SQL.
6. Cost: NoSQL databases can be more cost-effective than traditional relational databases, especially at scale.
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There are four main types of NoSQL databases: document databases, graph databases, key-value stores, and wide column databases. Each of these database types is suited to different use cases, and has its own unique characteristics that set it apart from the others.
[bookmark: _Toc124451110]1.3.1 Document databases
Document databases are designed to store and retrieve semi-structured or unstructured data in the form of documents. These documents are typically JSON or XML documents, and can have a flexible structure that allows them to store a wide range of data types. Document databases are well-suited for applications that require fast access to individual data elements, and for applications that need to support rich, flexible data structures.
Here are some key differences between graph databases and SQL databases:
1. Data structure: Graph databases store data in the form of nodes and edges, which represent the entities and relationships in the data. This allows for more flexible and complex data modeling than is possible with a tabular structure, such as that used in a SQL database.
2. Querying capabilities: Graph databases offer powerful querying capabilities for traversing and analyzing the relationships between nodes in the data. SQL databases, on the other hand, are better suited for querying and analyzing data within a structured, tabular format.
3. Scalability: Both graph databases and SQL databases can scale to handle large amounts of data. However, graph databases are generally more efficient at handling complex relationships between data, making them a better choice for applications with large and highly interconnected datasets.

[bookmark: _Toc124451111]1.3.2 Graph databases
Graph databases are designed to store and retrieve data that is organized as a graph, with nodes and edges representing the data and the relationships between it. Graph databases are well-suited for applications that require fast access to data based on complex relationships, and for applications that need to support real-time data analysis and processing.
Key-value stores are designed to store and retrieve data using a simple key-value lookup system. Key-value stores are highly scalable, and are well-suited for applications that require fast access to large amounts of data.
Graph databases use index-free adjacency, which means that each node stores a direct pointer to its adjacent nodes. This allows for fast traversal of the graph structure, but can make it more difficult to perform efficient searches for specific nodes or properties. SQL databases, on the other hand, use indexes to speed up searches for specific data within a table. What’s more, graph databases are more flexible when it comes to data modeling, as they do not require a strict schema or data relationships. This can make them easier to work with in some cases, but it can also make it more difficult to maintain data integrity. SQL databases, on the other hand, enforce strict data integrity constraints, which can be beneficial in certain applications.

[bookmark: _Toc124451112]1.3.3 Wide column databases
Wide column databases, also known as column-oriented databases, are a type of NoSQL database that store data in columns rather than rows. In a wide column database, data is organized into tables, with each table containing a set of columns and rows. However, unlike in a traditional, row-oriented database, the data within each column is stored together, rather than the data within each row. This allows for more efficient storage and querying of data when there are a large number of columns, as only the relevant columns need to be accessed. Wide column databases are particularly well-suited for storing and querying large amounts of data with a wide schema, such as log data or sensor data.
Wide column databases offer fast querying and analysis of data within a single column, but are generally less efficient at handling complex queries that involve multiple columns or relationships between data. SQL databases, on the other hand, are more powerful when it comes to querying and analyzing data across multiple tables and relationships.

[bookmark: _Toc124451113]1.3.4 key value databases
A key-value database, or key-value store, is a type of NoSQL database that stores data as a collection of key-value pairs. In a key-value database, each piece of data is identified by a unique key, and the value is the data itself. The key is used to retrieve the value from the database. Key-value databases are simple and efficient, making them a good choice for many types of applications. They are particularly well-suited for storing large amounts of data that does not need to be structured in a complex way. Key-value databases are also known for their high performance and scalability. Some popular key-value databases include Redis and memcached.
In contrast to a key-value database, which stores data as a collection of key-value pairs, a SQL database stores data in a structured, tabular format. This allows for more complex relationships between data, as well as more powerful querying and analysis capabilities.
However, key-value databases are generally simpler and more efficient than SQL databases, and are better suited for certain types of applications. Key-value databases are often used for high-performance, high-throughput applications that require fast access to large amounts of data, such as caching, real-time analytics, and message brokering. 
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The choice between a NoSQL database and a traditional relational database will depend on the specific needs and requirements of the application. NoSQL databases are well-suited for certain types of applications, such as those that require fast access to large amounts of data, or those that need to support real-time data analysis and processing. However, for other types of applications, a traditional relational database may be a better fit. 
For example, I need to fulfill the requirements of prices varying with the option to use discount codes. When designing a document for MongoDB, I am not able to get the counted price because a document database has difficulty in relating two documents. However, using PostgreSQL is an ideal choice to fix this problem, which is adding a foreign key for this table.
When it come to adding numerous user data, PostgreSQL seems to be really slow. But MongoDB is quite convenient to add by writing a java program to create JSON files.

In conclusion, it is supposed to be an ideal choice to use SQL when facing these situations:
1. Customer orders: If AE was building an e-commerce application, AE might use a SQL database to store customer orders. The orders would be organized in a structured way, with each order being stored as a row in a table. As a result, AE could then use SQL queries to retrieve specific orders or to generate reports on order trends.
2. Maintain historical data. Relational databases support the ability to update and delete data, but they also allow AE to track these asset changes over time. This makes AE a good choice for managements that need to maintain a history of data changes.

In contrast, NoSQL databases are a good choice when AE need to:
1. Work with complex relationships. Graph databases like Neo4j are good at storing and querying data that has complex relationships. For example, if AE was trying to build a social network and needed to store information about users and their relationships with each other, a graph database might be a good choice.
2. Work with large amounts of unstructured data. NoSQL databases like HBase and Cassandra are designed to handle large amounts of data that doesn't have a fixed structure, making them a good choice for storing log data, event data, and other types of unstructured data.
3. Work with data that has a high degree of variability. Document databases like MongoDB are good at storing data that has a high degree of variability, because each document can have a different structure. This makes them a good choice for storing data that doesn't fit well into a fixed table structure.
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[bookmark: _Toc124451116]3.1 Volume and variety of data
A NoSQL database is a good choice if the AE needs to handle large amounts of data, particularly if the data is unstructured or semi-structured. Apparently, AE has numerous of books. A relational database may not be able to handle as much data or may not be as efficient at handling unstructured or semi-structured data. What’s more, the database needs to support horizontal scaling, which is one of the best strengths of NoSQL databases. A NoSQL database can easily scale out by adding more machines to the cluster. This is important for Abertawe Entertainment's platform because it will likely need to support a large number of users. A relational database may not be able to scale out as easily and may not be a good fit for this use case. In short, for storing book information, NOSQL is a better choice.

[bookmark: _Toc124451117]3.2 Insert and lookup performance
A NoSQL database is generally good at supporting fast insert and lookup performance, which may be important for Abertawe Entertainment's platform if users are frequently adding and accessing assets. A relational database may not be as fast at insert and lookup performance, particularly if the platform needs to handle large amounts of data. However, it is obviously easier to manipulate SQL to insert data. In conclusion, speed and convenience should be taken into consideration seriously.

[bookmark: _Toc124451118]3.3 Data model complexity
If the data model for Abertawe Entertainment's platform is complex and likely to change frequently, a NoSQL database may be a good choice because it can handle flexible schema and support complex relationships. In short, it may be more efficient to use NoSQL to update the platform frequently. A relational database may not be as good at handling a complex and changing data model because of its complexity.

[bookmark: _Toc124451119]3.4 Conclusion
Overall, it seems that a NoSQL database is a good fit for Abertawe Entertainment's platform because it can handle large amounts of data, support horizontal scaling, and handle flexible schema. However, it is important to carefully consider the specific requirements and constraints of the platform. Requirements such as, tracking user’s shopping records and tendencies, should weigh the options of using SQL.
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Tools:
MongoDB: a popular, open-source NoSQL database that is designed for scalability, high performance, and ease of development. It uses a document-oriented data model, which allows you to store data in the form of JSON-like documents with optional schemas.
Studio3T: Studio 3T is a graphical user interface (GUI) for MongoDB that is designed to make it easier for developers and administrators to work with MongoDB databases.
PostgreSQL: a powerful, open-source object-relational database management system.
