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[bookmark: _Toc125032057]Abstract

Abertawe Entertainment offers a variety of text, digital, and audiobook forms for short stories. As they prepare to operate throughout Wales, they have grown from a single publisher giving content services to a number of publishers. To do this, they plan to create a platform that lets users browse the available content and purchase materials. I'll assess various database options to make sure they adequately address the problem and offer the finest data storage solution. In this report, I will state the introduction in first section. Then I’ll analyze SQL and NoSQL. In the third section, demonstration of SQL and NoSQL will be showed there. After that, I will give you the database usage selection. Finally, it is the conclusion.
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[bookmark: _Toc125032059]1.Introduction
Abertawe Entertainment offers a variety of text, digital, and audiobook forms for short stories. They have evolved from a single publisher offering content services to several publishers as they are ready to operate throughout Wales. To do this, they intend to build a platform that allows customers to browse the available material and buy assets. I'll evaluate several database options to ensure they effectively handle the issue and provide the best possible form of data storage solution.

Even while the ability to produce and collect data has considerably increased in the age of big data, traditional relational databases still fall well short of the demands of modern data processing in terms of scalability, data models, and availability. Different NoSQL database systems should be employed and created as a result. Not all NoSQL databases have the same traits or adhere to the same rules as relational databases (Tiwari, 2011). NoSQL databases come in a variety of forms that may accommodate the requirements of many application situations, and as a result, they have had considerable success. The fundamental idea behind a NoSQL database is to give up the transaction mechanism and a robust consistency mechanism in order to improve dispersed deployment and horizontal extension capabilities. Additionally, a new data model is created to make the database particular to a given application. The fundamental idea behind a NoSQL database is to give up the transaction mechanism and a robust consistency mechanism in order to improve distributed deployment and horizontal expansion capabilities. Additionally, a new data model is created to make the database specific to particular business data in various application scenarios. improved processing efficiency.

[bookmark: _Toc125032060]2.SQL and NoSQL
[bookmark: _Toc125032061]2.1 SQL database
Traditional relational databases employ SQL, or structured query language, as their query language. The four major forms of operation for a standard relational database in a SQL database are create, read, update, and update. These four operations can be used to produce the majority of the desired outcomes. A relational database management system (RDBMS), which primarily has a row-based database structure, is the environment in which SQL is typically used. Rows are also used to connect several data tables directly. The connection model serves as the foundation for relational databases, which are used to create and establish data relationships (Han et. al., 2011). Here, one-to-one, one-to-many, and many-to-many relationships are all models. A two-dimensional table can be used to represent a relational model. As a result, a relational database is an information structure made up of two-dimensional tables and the relationships between them. Relational data can hold information from some relational models well, such as information about a single instructor who teaches a number of pupils.

[bookmark: _Toc125032062]2.2 NoSQL database
NoSQL lacks a pertinent industry standard, in contrast to SQL. Non-relational databases are typically referred to as NoSQL (Not Only SQL). SQL databases are unable to handle the daily generation of enormous amounts of data on the network by modern computing systems. The main justification for NoSQL is that traditional databases cannot keep up with the expansion in data volume and data type (Atzeni & De Antonellis, 1993). The traditional relational database, in particular, has not been able to match the demands for quick query and data insertion due to the Internet's rapid development and popularization. It is resolved by NoSQL. The majority of them have a distributed architecture, which boosts performance while requiring less support for transactions and sophisticated queries. Large-scale data can be stored using NoSQL technology (Codd, 2007). Google or Facebook, for instance, will daily gather trillions of bits of data. These kinds of data storage are scalable horizontally without requiring redundant processes and do not require a fixed mode. NoSQL databases can also manage this enormous data well if you wish to mine them (Stonebraker, 2010).

[bookmark: _Toc125032063]2.3 SQL vs NoSQL database
The relational model needs to be more carefully planned and prepared for the SQL database. The ability to maintain consistent and clean data is obviously advantageous. A table with a specified structure contains SQL data. Since NoSQL is more extendable and adaptable, JSON documents, hash tables, and other types of data can be saved in the storage mode.

Consider Mongodb as a noSQL example. Non-relational database (nosql) Mongodb is a member of the document database family. The fundamental piece of data in mongoDB is a document, which is comparable to a row in a relational database. An organized collection of key-value pairs is used to create a document. The object-oriented query language of javascript may be seen in the syntax (Zhao et al, 2013). It is a free-mode, collection-oriented document database. In PostgreSQL, binary is sometimes referred to as BLOB. MongoDB utilizes a special data type called ObjectId for primary key types. In PostgreSQL, the String type typically employs VARCHAR, TEXT, and LONGTEXT; however, in Mongodb, it is typically used as aaa: 'xxxx'. In PostgreSQL, boolean values are typically referred to as BOOL or TINYINT(1).

The SQL database has greater benefits of uniformity and a standardized mode. NoSQL lacks or has several specifications. You have additional flexibility in how you handle various data kinds. Developers can quickly query a vast amount of data being processed without worrying about duplicate data because NoSQL queries are non-standardized and all the information required for a single query is typically stored together. At the same time, NoSQL also answers straightforward queries quite quickly (Győrödi et. al., 2015).

Since SQL is an established and frequently used programming language, it has a large user base that includes many specialists with extensive experience. They can offer a lot of options for application developers to consult, work together, and expand their talents thanks to their extensive SQL understanding. Due to its youth and lack of widespread expert assistance, NoSQL is still in its infancy. Additionally, NoSQL has a steeper learning curve than SQL.

[bookmark: _Toc125032064]3.Demonstration of SQL and NoSQL
Abertawe Entertainment's data will be stored in SQL (PostgreSQL) and NoSQL (MongoDB) databases for presentation in order to determine which data has the better form.

[bookmark: _Toc125032065]3.1 Create table and collection
A collection in MongoDB has the same status as a table in PostgreSQL. Mongodb usually uses db.createCollection to create Collection. PostgreSQL generally uses CREATE TABLE table_name() to complete. Mongodb does not require a well-defined table structure in advance.

	// Mongodb
db.createCollection("user")
db.createCollection("digital_assets")
db.createCollection("record")

// PostgreSQL
-- create table user
CREATE TABLE "user" (
    userID integer PRIMARY KEY,
    name character(100),
    address character(100),
    telephone bigint CHECK (telephone > 0),
    joinDate DATE NOT NULL DEFAULT CURRENT_DATE
);

-- create table digital_assets
CREATE TABLE digital_assets (
    assetID integer PRIMARY KEY,
    title character(100),
    author character(100),
    genre character(100),
    publisher character(100),
    releaseDate DATE NOT NULL DEFAULT CURRENT_DATE,
    price numeric CHECK (price > 0),
    discount numeric CHECK (discount > 0 AND discount <= 1),
    stock integer
);

-- create table record
CREATE TABLE record (
    recordID integer PRIMARY KEY,
    userID integer REFERENCES "user" (userID),
    assetID integer REFERENCES digital_assets (assetID),
    amount integer CHECK (amount > 0),
    price numeric,
    createDate DATE DEFAULT CURRENT_DATE,
    createTime TIME DEFAULT CURRENT_TIME
);



[bookmark: _Toc125032066]3.2 Insert table and collection
Mongodb's data insertion uses db.COLLECTION_NAME.insert(document), while PostgreSQL generally uses INSERT INTO TABLE_NAME (column1) VALUES (value1);

	// Mongodb
db.user.insert({"name":"Alice","address":"Llangadfan, Welshpool SY21 0PU, United Kingdom","telephone":1938820633,"joinDate":new Date(2022, 11, 12, 14, 12)})
db.digital_assets.insert({"title":"A Brief History of Time","author":"Stephen Hawking","genre":"book","publisher":"Bantam","releaseDate":new Date(1998, 9, 1),"price":23.15,"discount":0.95,"stock":992})
db.record.insert({"userID":"63c89dbc4287d034cab86f31","assetID":"63c8a3944287d034cab86f3c","amount":5,"price":20.00,"createDateTime":new Date(2022, 12, 13, 11, 5, 0)})

// PostgreSQL
-- insert table user
INSERT INTO public."user" VALUES (1, 'Alice', 'Llangadfan, Welshpool SY21 0PU, United Kingdom', 1933344331, '2022-12-22');
-- insert table digital_assets
INSERT INTO public.digital_assets VALUES (1,'A Brief History of Time','Stephen Hawking','book','Bantam','1998-9-1',23.15,0.95,992);
-- insert table record
INSERT INTO public.record VALUES (1,1,2,5,20.00,'2022-12-22','10:10:10');



[bookmark: _Toc125032067]3.3 Query table and collection
Use SELECT column1 FROM table_name in PostgreSQL to query the content of the database. Mongodb uses db.collection.find(query, projection) to find documents.

	// PostgreSQL
SELECT * FROM public.record

// Mongodb
db.getCollection("record").find({})
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Figure 1. Query in PostgreSQL
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Figure 2. Query in Mongodb

[bookmark: _Toc125032068]4. Database usage selection
The main document database is MongoDB. It has evolved into a complete cloud platform for managing and providing data to apps thanks to its distributed, outward-scaling design. Transactional, operational, and analytical workloads can all be managed at scale with mongoDB. MongoDB is the method to choose if you are concerned with time-to-market, developer productivity, supporting DevOps and agile approaches, and creating something that scales without the need for operational operations (Momjian, 2001).

Almost any data structure may be stored in MongoDB, and any field—even those that are nested within subdocuments and arrays—can be effectively indexed and searched. The document model and query engine of MongoDB are enhanced with components to handle time-series and geospatial tagging of data. The database can now handle a wider variety of queries and analyses as a result (Drake & Worsley, 2002). As opposed to the general "number" Kinds of, BSON provides tight type handling for particular numeric types, including datetime, int, long, date, float, decimal128, and byte array. You can apply governance and data quality controls to your schema using schema validation.

An enterprise-class, open-source SQL database with rock-solid performance, PostgreSQL has been enhancing its features for 30 years. PostgreSQL, a relational database that uses an extensible architecture, offers all you could ask for. PostgreSQL will work well if you are concerned with compatibility, handling thousands of queries from hundreds of tables, utilizing existing SQL knowledge, and pushing SQL to its boundaries (Douglas & Douglas, 2003).

One of the most potent capabilities of relational databases that facilitates the creation of applications is ACID transactions (Stones & Matthew, 2006). Users can adjust postgreSQL's default read committed isolation level to the serializable isolation level. The relevant data will be described in a table structure spanning various parent-child tables in a relational database. This indicates that a single transaction will be needed to update all records at once. Since writing and reading documents are atomic operations and document databases aggregate data in documents, there is a sense in which multi-document transactions are unnecessary (German, 2006). A single action can edit one or more fields, including array elements and numerous subdocuments. Complete isolation is guaranteed by MongoDB when documents are modified. Any mistakes will cause the update operation to be rolled back, reverting the modifications and guaranteeing that clients see the content consistently. Additionally, mongoDB supports database transactions across many documents, allowing linked changesets to be committed or undone together. MongoDB is one of the few databases that, because to its multi-document transaction capabilities, combines the ACID guarantees of conventional relational databases with the speed, flexibility, and strength of the document model.

Given that Abertawe Entertainment will operate throughout Wales and grow their digital footprint. Both their user base and their commodity base will grow. Future issues could include server crashes, particularly because of data bloat and delayed reading and writing caused by relational databases' limits. The bottlenecks that could occur are as follows: 
(1) Low performance 
Due to relational databases' use of disk IO for reading and writing data. 
(2) A bottleneck in expansion
In a relational database, the relationships between the tables are quite intricate. Through foreign keys, a table can be connected to numerous other tables, and these connected tables can also be connected to numerous other tables. Due to complexity, expansion is also highly challenging. As a result, it becomes necessary to employ numerous tables when executing data queries, which has a significant negative impact on query efficiency.

If we switch from a relational database to a NoSQL storage form, it will decrease the number of disks IOs because NoSQL will directly store the data in memory instead of the disk (by default, the data will vanish after restarting), remove the need for a relational database, and remove the need for a NoSQL storage form. NoSQL does not store relationships between data; it merely stores data. A tuple (row) in a classical relational model is a constrained structure that can only hold a set of values and cannot have other tuples or lists within it. All operations must return tuples as their return values (Obe & Hsu, 2017). 

This indicates that there are three categories of data storage issues that Abertawe Entertainment is dealing with. In the first category, basic data that is required for e-commerce, such as product names, prices, and manufacturers, must be stored in a relational database (PostgreSQL). The second category consists of the product's supplemental information, such as an evaluation. The evaluation is not a feature of the actual product. By storing this kind of data in MongoDB, access times can be accelerated. The data contained in the image falls within the third category. This kind of knowledge is comparatively static. It can typically be stored by PostgreSQL and has a specific storage area.

[bookmark: _Toc125032069]5.Conclusion
Both SQL and NoSQL databases may accommodate particular data requirements and application objectives and have their own application scenarios. We may analyze the benefits and drawbacks of the two options in light of the specifics of the project at hand and make the right decisions. Of course, you are not limited to that option. You can combine the two so that each database type can benefit from its own features. Actually, a lot of businesses use both types of databases in their cloud infrastructures or even within the same application. Applicable to obtaining data under diverse query conditions. Tuples, which can contain lists or nest other records, are a simpler structure than the aggregation model, which is the unit utilized by NoSQL to process data. The aggregated data model's distinctive feature is the grouping of frequently accessible data, which has clear advantages. All data can be obtained from the database in one operation for a certain query request.
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