Compare different types of NoSQL databases and analyze which database is suitable for Abertawe Entertainment.
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1. Introduction
With the rapid development of Internet technology, we are entering the era of big data: new data source channels are constantly emerging, data replication and transmission are easier, and the constantly skillfully pressed historical data needs to be stored and processed. The existing relational database and non-relational database storage schemes have their own advantages, so the SQL and NoSQL hybrid database scheme came into being. However, the delivery storage scheme needs to separate the data of the same application and store them in SQL database and NoSQL database according to the characteristics of the data, so it involves the management of multiple heterogeneous data sources. In this paper, the key technologies of SQL and NoSQL integrated query are studied under the above background.

At present, the mainstream traditional RDBMS include Oracle, DB2, MySQL, Microsoft SQL Server, Microsoft Access, and so on. They can normally store and manage data when the amount of data is not high. When the amount of data increases to a certain order of magnitude and the number of data types increases, if there is no timely and effective pre-storage planning, the traditional relational database will have a low concurrency when storing data, A series of problems such as low access and query efficiency and insufficient scalability, so with the rapid change of the information age and dramatic increase in data volume and data type, the application of traditional relational database in some field scenarios is not so efficient.

In the era of Web 2.0, Web 2.0 has also spawned new requirements, such as the need to support high concurrent read and write and efficient storage access to massive user data, as well as the high availability and scalability of the system. NoSQL database came into being at the historic moment, and has developed rapidly. It has rapidly grown into a realistic database management system in application scenarios in the fields. Non-relational databases have different database storage modes for different data types and different scenarios. Therefore, NoSQL is becoming more and more popular in the real world because of its own characteristics and advantages. Let's compare NoSQL database with relational database.

[bookmark: _Hlk125074333]2. The difference between NoSQL and relational database
2.1 Storage method
The traditional relational database uses the table storage method, and the data is stored in rows and columns. It is very convenient to read and query. Non-relational data is not suitable for this table storage method. Usually, a large amount of data is stored together in the form of data sets, similar to key-value pairs, graph structures or documents.

2.2 storage structure
Relational databases store data in a structured way. Each data table must define each field (that is, define the structure of the table), and then store data according to the structure of the table. The advantage of this is that the form and content of the data have been defined before the data is stored, so the reliability and stability of the entire data table are relatively high, but the problem is that once the data is stored, If you need to modify the structure of the data table, it will be very difficult. Because NoSQL database is faced with the storage of a large number of unstructured data, it adopts a dynamic structure, which is very adaptable to the change of data type and structure, and can flexibly change the database structure according to the needs of data storage.

2.3 Storage specification
In order to avoid duplication, standardize data and make full use of storage space, relational databases store data in the form of minimum relational tables, so that data management can become very clear and clear at a glance. Of course, this is mainly the case of a data table. If there are multiple tables, the situation is different. Because the data involves multiple data tables, there are complex relationships between data tables. With the increase of the number of data tables, data management will become more and more complex. The data storage method of NoSQL database is centralized storage in the form of flat data sets. Although there will be repeated storage of data, resulting in the waste of storage space (from the development of current computer hardware, such waste of storage space is not enough), but since the single database is basically stored separately, the split storage method is rarely used, Therefore, data can often be stored as a whole, which provides great convenience for data reading and writing.

2.4 Read and write performance
The relational database attaches great importance to the consistency of data, and has paid a huge price for reducing the read and write performance. Although the reliability of the relational database in storing and processing data is very good, the efficiency will become very poor when dealing with massive data, especially when dealing with high concurrent read and write. Compared with relational database, NoSQL database has the greatest advantage in dealing with big data, that is, it can read and write unstructured data with high performance every day. This is because NoSQL database is stored by key-value type and in the form of dataset, so it is very easy to expand or read and write, and NoSQL database does not need complicated analysis of relational database, So NoSQL database has incomparable advantages in big data management, retrieval, reading and writing, analysis and visualization

3. NoSQL database features
NoSQL database characteristics:
(1) Extensibility: NoSQL is a non-relational database, which contains a variety of database design patterns for data storage. However, all design patterns have a common feature that there is no relationship between the stored data after abandoning the relational characteristics of traditional relational databases. This feature has the advantage of improving the scalability ability at the architecture level.
(2) Massive data processing, high-performance concurrent read and write: The cache of NoSQL database is fine-grained, so the performance of NoSQL is much higher at this level. Because of its irrelevant characteristics, the read and write performance of NoSQL database is very efficient in big data processing scenarios.
(3) Flexible data model: In the era of Web 2.0, relational databases need to define the data structure in advance (establish the form and the field type of the table, etc.). If the data volume of the table is very large, the addition, deletion and modification of the table by relational databases is undoubtedly a very large amount of operations, and there is a high probability of data errors or even more serious consequences. NoSQL database has a flexible and portable data model, which can define data format at any time without prematurely defining fields for tables in the database. Therefore, non-relational databases can solve the problem of processing large data scales in this application scenario.
(4) The High availability: Models in NoSQL database will achieve high availability quickly and conveniently in scenarios with low impact on performance, on the other hand, they can achieve high availability by copying corresponding models. Such models include Cassandra and Hbase models.

3.1 SQL and NoS integrated query scheme
Ideally, SQL and NoSQL queries should be integrated to provide developers with seamless data query solutions and hide multiple independent underlying heterogeneous data sources. Integrating SQL and NoSQL queries is a complex task. To build a built-in query model mode for SQL and NoSQL, please refer to the idea and adaptive method of SQL and NoSQL hybrid database introduced in the previous literature. This chapter focuses on the analysis and research of the key technologies of SQL and NoSQL integrated query, as well as the detailed design of the application and integration follow-up integration scheme based on these key technologies.
1） NoSQL main database query scheme
The NoSQL main database query mode includes loading SQL data into the NoSQL database, using the NoSQL language to intelligently query the direct data storage mode, adding each NoSQL storage to the original SQL database architecture, and writing the data to the SQL database and NoSQL database at the same time, so that both have the same image data. When querying data, use NoSQL database to complete the query. This architecture pattern is technically difficult to implement, but the original system needs to modify the code to achieve expansion, which will create new and unpredictable problems.
The direct storage mode is to add each NoSQL storage to the original SQL database based architecture, and write the data into the SQL database and NoSQL database at the same time, so that both have the same image data. When querying the data, the NoSQL database is used to complete the query. This architecture mode is technically difficult and easy to implement, but the original system needs to modify the code to achieve expansion, which will bring unpredictable new problems.
2） Smart independent software layer scheme
The independent middleware layer is like an independent database. It establishes its own query language and supports reading data from multiple data sources. The abstraction layer is responsible for parsing the query, determining which data source the relevant data is located in, obtaining the data, and then combining the data to return a single result.
3） SQL master database query scheme
The SQL main library adaptation scheme is to include NoSQL data into the SQL database. The key problem in this scheme is how to represent unstructured NoSQL data in SQL data databases, enabling developers to build queries to read data from NoSQL data sources. GouG, ChiikovaR proposed in their article to use XML data format to describe NoS data, package it as a SQL database, and then query the converted XML data through a specialized query language (such as XQuery). In their article, Fletcher and Wyss propose how to use H-tuples to describe the mapping between arbitrary data. 
In the SQL main database query scheme, the integrated database is only used as an SQL database, and all the advantages of the relational number database will be reflected in the different query situation . Queries that only read relational-based data are not affected by the adaptation layer. 

3.2 Application of relevant technologies in enterprises
Ternary description of NoSQL data describes NoSQL data through a set of triples. The NoSQL data is described as a resource, and can be mapped into a relational model through the RDF model to perform a NoSQL triple-SQL data format conversion. Because of the flexibility of triples, different types of NoSQL databases have better interoperability. In this paper, (id, key, value) blue ju is used to represent (s, p, o) triplets, or (i, k, v) triplets for short.
Although NoSQL database technology has become a trend in recent years, at present, many data are still completely stored in SQL database. In general cases, if a hybrid database is used, the middleware solution makes the query that only reads relational data in the original project will not be affected by the adaptation layer. In addition, this solution does not need to occupy additional SQL or NoS space, nor does it need to convert between SQL data and NoSQL data. However, the query language used in this scheme is not universal. It needs to be further parsed into SQL or NoSQL query language, so it is not very compatible with the developed SQL application. To sum up, this paper combines the SQL master database integration scheme with the independent middleware scheme, and adopts the SQL master database integration query scheme W1 in the form of independent middleware. According to the idea of independent middleware solution, the data processing layer is independent into a middleware, which is isolated from the upper application and the lower data source, but does not establish its own query language, only uses the unified SQL query language. In this way, the middleware system needs to resolve the query type and perform different processing according to different query types: a) SQL query type, directly execute the query in the relational database and return the results; b) NoSQL query type: according to the idea of the SQL master database integration scheme, the NoSQL data is relational, loaded into the SQL database, and then the SQL query statement is relational transformed to map the transformed NoSQL data.

4. Conclusion 
With the development and popularity of the Web 2.0 era, the scale of data that people need to process has expanded unprecedentedly, the number of data types has increased, and the complexity of data has also increased. The traditional relational database is increasingly difficult to support more complex application scenarios. Non-relational database came into being and is gradually becoming an indispensable part of the database field. It has been rapidly developed and popular in the era of Web 2.0. The main reason is that the non-relational database has its own advantages and features, which support massive data, strong scalability, high performance concurrency and good flexible data model. NoSQL database is based on CAP theorem and BASE theory, and supports the final consistency of data. It also enables it to support a wider range of OLAP scenarios. However, NoSQL database also has its disadvantages. It does not support structured query language SQL. This will increase the learning cost for beginners. Because NoSQL database has no transaction processing, it does not have data integrity constraints. Because the use scenarios of relational databases and NoSQL databases are different, they are complementary in real life and work. When the relational database cannot be effectively applied in some scenarios, you can rely on the relational database to apply in this scenario.
Through the above discussion, we can know that relational database and NoSQL database do not have the problem of who can replace who, and there is no problem of who is good and who is bad, but the use scenarios are different. So far, there is no one database type that can meet the needs of all aspects. Moreover, through the CAP theory, we also know that this database product is impossible to exist. Therefore, At present, most Internet projects will choose the combination of relational database and NoSQL database.
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