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With the continuous development of information technology, new database application fields are constantly produced. In the face of business requirements such as big data and high concurrency, traditional relational databases cannot meet the needs. So the non-relational databases are also created. This paper first introduces the contents and characteristics of four relational databases and compares them with relational databases. Then this paper expounds the application field of relational database and non-relational database respectively, and draws relevant conclusions. Finally, Mysql and MongoDB respectively give the database design scheme, in order to better meet the requirements of Abertawe Entertainment company.










1  The description of several types of NoSQL databases
1.1 The introduction of NoSQL databases
The NoSQL database (non-relational database) is a non-relational database system for storing and retrieving data. In today's world, we should not only store all the data in a table format with no predefined fixed mode (fixed without columns). Like user-generated data, geographic location data, and data generated by the Internet of Things, social graphs are examples of the exponential growth in real-world data. These huge data also require a lot of processing. Then the NoSQL database appears. Using the NoSQL database, we can store and retire files, key values, and graph-based data easily and faster. We can easily avoid complex SQL connection operations. Easy to use NoSQL DBs to horizontally scale for practical problems (web and enterprise business applications).

1.2 Key-value databases--Redis
Redis Is an open-source NoSQL database written in the C language.Redis
Based on memory running and support persistence, using key-value (key value pair) storage form, is an indispensable link in the current distributed architecture.
The Reis server program is a single-process model, that is, multiple Redis processes can be started at once on a server, while the actual processing speed of Redis is completely dependent on the execution efficiency of the main process. If only one Redis process is run on the server, the processing power of the server will decrease to a certain extent when multiple clients access at the same time; if multiple Redis processes are opened on the same server, Redis improves the concurrent processing capacity and causes great pressure on the CPU of  the server. That is, in the actual production environment, you need to decide how many Redis processes to open according to the actual demand. If the high concurrency requirements are higher, you may consider starting multiple processes on the same server. If the CPU resources are relatively tight, just use a single process.The advantages of Redis are shown below
• Very high data reading and writing speed: the data reading speed can reach up to 110,000 times / s, and the data writing speed can reach up to 81,000 times / s.[1]
• Support for rich data types: support for key-value, Strings, Lists, Hashes, Sets, and Ordered Sets
And other data-type operations.
• Support data persistence: the data in memory can be saved in disk, and can be loaded again and used when restart.
• Atomic nature: Redis All operations are atomic nature.
• Support data backup: that is, data backup in master-salve mode.
Redis runs as a memory-based database, and caching is one of its most frequently applied scenarios. In addition, common Redis applications include obtaining the latest N data, leaderboard applications, counter applications, storage relationships, real-time analysis systems, and logging.

1.3 Document databases--MongoDB
MongoDB is a database based on distributed file storage. Written in the C + + language. Designed to provide a scalable, high-performance data storage solution for WEB applications. MongoDB Is a product between the relational database and the non-relational database, the non-relational database is the most abundant function, the most like the relational database. It supports a data structure that is very loose and is in a json-like bson format and therefore can store more complex data types. The biggest feature of MongoDB[2] is that it supports a very powerful query language. Its syntax is similar to an object-oriented query language, which can realize almost the most of the functions of relational database single table query, and also supports the indexing of data. MongoDB The server can run on Linux, Windows, or mac os x platforms for 32-bit and 64-bit applications with a default port of 27017.It is recommended to run on a 64-bit platform because the maximum file size is 2GB supported when MongoDB runs in 32-bit mode.
1.3.1 MongoDB`s main features
Document
A record in MongoDB is a document that is a data structure consisting of fields and value pairs. Multiple keys and their associated values are then well organized together to form a document. MongoDB The document is similar to a JSON object. The value of a field can include other documents, arrays, and document arrays. The advantages of using the documentation are that:
•Documents (i. e., objects) correspond to the native data types in many programming languages.
•Embedded documents and arrays reduce the need for expensive connections.
•The dynamic mode supports the fluent polymorphism.
Collection
A collection is a set of documents, similar to the tables in a relational database. The collection is pattern-free, and the documents in the collection can be varied. For example, {"hello, word": "Mike"} and {"foo": 3}, they have different keys and different types of values, but they can be stored in the same collection, that is, documents of different modes can be placed in the same collection. If any type of document can be stored in a collection, why still use multiple collections?
This is because all documents are placed in the same collection, and it is difficult for both the developer and the administrator to manage the collection, and in this case, the query of the collection is not efficient. Therefore, in practice, the documents are often classified and stored in different collections.
For example, for website logging, which can be stored according to the level of logs, Info level logs are stored in the Info collection and Debug level logs in the Debug collection, which facilitates management and provides query performance. However, it should be noted that this division of documents to store separately is not mandatory for MongoDB, and users can choose flexibly.
Data base
MongoDB Multiple documents form a collection, and multiple collections form a database. One MongoDB instance can host multiple databases. They can be regarded as independent of each other, and each database has independent permission control. On disk, different databases are deposited in different files.
The following system databases are present in the MongoDB.
•Admin Database: A permission database. If a user is added to the admin database, the user automatically inherits the permission of all the databases.
•Local Database: This database is never copied and can be used to store any collection of a local single server.
•Config Database: When the MongoDB uses sharding mode, the config database is used internally to save sharding information.
Data model
An MongoDB instance can contain a set of databases, a DataBase can contain a set of Collection (collections), and a collection can contain a set of Document (documents). A Document contains a set of fields (fields), and each field is a key / value pair.
1.3.2 The difference between a document database and a key-value database
Similarities: both are key-value structures
Difference: in the key value database, we can only find the whole value through key, the database does not know what is the content in value, but translate and parse the value through the application; in the document database, we can not only find value through key, but also find the specific content through the corresponding key in document, value is transparent to the database.
For example, use two databases to store the same JSON file, in the key value database, we can only query the JSON file through customerid, but the specific content cannot be directly found from the database. Using the document database, we can directly query what the company is under the customerid.

1.4 Wide column database--Cassandra
A column-clustered database (Wide-Column Database) is a type of NoSQL database that uses tables, rows and columns for data storage (wide-column store). Unlike relational databases, the names and formats of columns may differ from rows to rows in the same table. Wide column stores can be regarded as a 2 D key value store.
Cassandra is developed by Facebook for the Inbox search. Cassandra Is a distributed data storage system for processing large amounts of structured data. Usually, the data is distributed over many ordinary servers. You can also add a data storage capacity to keep your services online, and you can easily complete this task. Since all the nodes in the cluster are identical, there is no need to handle complex configurations. Cassandra Is written in Java. Cassandra Query Language (CQL) is a sql-like language for query Cassandra database. Therefore, Cassandra ranks second in the best open-source database. Facebook, Twitter, Cisco (Cisco), Rackspace, eBay, Twitter, Netflix and other largest companies are using Cassandra.
Column-clustered databases are optimized for fast retrieved data columns and are commonly used for OLAP. Columned storage for database tables is an important part of analyzing query performance because it greatly reduces the overall disk I / O requirements and reduces the amount of data to be loaded from the disk. Another major feature of storing data by column is convenient to store structured and semi-structured data, and convenient to do data compression.
Wide column stores (Wide-column store)[3] are different from earlier column stores (Column-oriented store) because their two-tier structure does not use a column data layout. In real column storage, a column data layout is used so that each column is stored separately on disk. Wide-column storage usually supports the concept of column families stored separately. However, each such column family usually contains multiple columns used together, similar to traditional relational database tables. In a given column family, all data is stored in a line-by-line manner, such that the columns of a given row are stored together instead of each column individually.
Like other NoSQL databases, clustered databases are designed to scale horizontally using a distributed cluster of low-cost hardware to increase throughput, thus making them suitable for data warehousing and big data processing.

1.5 Graph databases--Neo4j
Graph database is a kind of NOSQL database realized based on graph theory. Its data structure and data query mode are based on graph theory. The graph database is mainly used to store more connected data.
Neo4j is a high-performance, NOSQL graph database that stores structured data on a network rather than in tables. It is an embedded, disk-based Java persistence engine with fully transaction features, but it stores structured data on a network (called mathematically a graph) rather than tables. Neo4j can also be seen as a high-performance graph engine with all the features of a mature database. Programmers work under an object-oriented, flexible network structure rather than a strict, static table —— but they can enjoy all the benefits of having a full transaction feature, enterprise-level database.
Features of the Neo4j:
•SQL is like the simple query language, Neo4j CQL
•It follows the attribute graph data model
•It supports indexing by using the Apache Lucence
•It supports the UNIQUE constraints
•It supports complete ACID (atomic, consistency, isolation and persistence) rules
•It uses the native graphics library and the local GPE (graphics processing engine)
•It supports query data export to JSON and XLS formats
•It provides a REST API that can be accessed by any programming language (such as Java, Spring, Scala, etc.)
•It supports two kinds of Java API: Cypher API and Native Java API to develop Java applications

1.6 The comparison between NoSQL databases and SQL databases
• Different usage scenarios: relational database is suitable for database query scenarios with particularly complex relationships, while non-relationships is vice versa
• Support for the "transaction" feature: relational databases provide perfect support for transactions, but non-relational databases do not
• Cost: NoSQL database is easy to deploy, and it is basically open source software. It does not need to spend a lot of cost to buy and use like using Oracle, which is cheaper than the relational database.
• Query speed: The NoSQL database stores the data in the cache, and does not need to go through the SQL layer. The relational database stores the data in the hard disk, and the natural query speed is far less than the NoSQL database.
• Format of storage data: The storage format of NoSQL is key, value form, document form, picture form, etc., so it can store various formats such as base types, objects or collections, while the database only supports the base type.
• Scalability: Relational databases have limitations of multi-table query mechanisms like jo that make it difficult to expand. NoSQL is based on bond-value pairs, and there is no coupling between the data, so it is very easy to scale horizontally.
• Persistent storage: NoSQL is not used for persistent storage. Persistent storage of massive data still requires a relational database
• Data consistency: Non-relational databases generally emphasize the final consistency of data, unlike the relational database, which emphasizes the strong consistency of data. Data read from the non-relational[4] database may still be in an intermediate state
•  The two learn from each other and gradually tend to integrate








2  When we should use SQL or NoSQL databases
2.1 Suitable scenarios for applying SQL databases
The application scenarios of relational database are mainly divided into two categories: OLTP and OLAP
2.1.1 Online Transactions (OnLine Transaction Processing)
OLTP is the main application of the traditional relational database, which is oriented to the basic and daily transaction processing, such as the access transaction of bank deposit business, transfer transaction, etc.
characteristic
•Large throughput: a large number of short online transactions (insert, update, delete), very fast query processing.
•High concurrency, (quasi) real-time response.
Typical OLTP scenario
•Retail system
•Financial trading system
•Train ticket sales system
•Seckill activities
2.1.2 Online analytical processing (OnLine Analytical Processing)
The concept of OLAP online analysis and processing was first proposed by E.F.Codd in 1993 relative to the OLTP system. It refers to the query and analysis operation of data, usually the query and analysis of a large number of historical data. It involves a long history, a large amount of data, and the aggregation at different levels. aggregation operations make transaction processing operations more complex.
characteristic
•It mainly focuses on complex queries and answers some "strategic" questions.
•Data processing focuses on data aggregation, summary, group calculation, window calculation and other "analytical" data processing and operation. Use and analyze the data from multiple dimensions.
Typical OLAP scenario
•Reporting system, and the CRM system.
•Financial risk prediction and early warning system, anti-money laundering system.
•Data mart, data warehouse.
The report system is a platform or system that produces fixed periodic reports or reports fixed format report data, such as daily report, weekly report, monthly report and annual report, which provides electronic report data for business decisions.
CRM system, customer relationship management system [5]is a comprehensive business system platform, such as maintaining customers, storing customer related information, analyzing customer behavior, responding to customers, retention and market activity management.
Data markets are generally for the application needs of a department level requirements in an organization, such as the analysis requirements of the credit card department.
Data warehouse is an analysis platform system generated by the construction of the whole enterprise analysis and processing environment.
2.2 Suitable scenarios for applying NoSQL databases
NoSQL A generalized definition of non-relational data storage. It has broken the long-term unification of the relational database and the ACID theory. NoSQL Data storage does not require a fixed table structure, and there is usually no connection operation. In the big data access has a relational database of incomparable performance advantages. The term was widely accepted in early 2009. With the rise of Internet web2.0 websites, traditional relational databases cope with web2.0 websites and reveal many problems, such as:
2.2.1 High performance-Requirements for high concurrent read and writing in the database
The web2.0 website needs to generate dynamic pages and provide dynamic information in real time according to the user's personalized information, so it is basically impossible to use the dynamic page static technology, so the database concurrent load is very high, often reaching tens of thousands of read and write requests per second. The relational database can barely handle thousands of SQL queries, but with thousands of SQL write data requests, the hard disk IO is already unbearable. In fact, for ordinary BBS websites, there is often a need for high concurrent writing requests.
2.2.2 Huge Storage-Demand for efficient storage and access of massive data
For large SNS websites, users generate massive user dynamics every day. Take foreign Friendfeed as an example, it reaches 250 million user dynamics in one month. For the relational database, SQL query in a table of 250 million records is extremely low and even intolerable. For example, a large web site,
2.2.3 High Scalability & & High Availability-Requirements for high scalability and high availability of the database
In a web-based architecture, the database is the most difficult to expand horizontally. While the number of users and visits of an application system is increasing, your database can not simply expand the performance and load capacity by adding more hardware and service nodes like web server and app server. For many websites that need to provide 24-hour uninterrupted service, upgrading and expanding the database system is very painful, which often requires downtime maintenance and data migration. Why can't the database be expanded by continuously adding server nodes?

2.3 Conclusion
In the face of the "three high" requirements mentioned above, relational databases have encountered insurmountable obstacles, and for web2.0 websites, many of the main features of relational databases are often useless, for example:
•Database transaction consistency requirements
•Real-time write and read real-time write requirements of the database
•Requirements for complex SQL queries, especially for multi-table association queries
Therefore, relational databases appear less appropriate in these increasing application scenarios, and non-relational databases emerge to solve such problems.








3 The two different approach to meet the need in Abertawe Entertainment company
3.1The design of relational database based on MySQL
From the task description, we can know that there are two entities required to implement the relational database (MySQL), namely customer information and digital asset. In the customer information table, there are four fields in total. It is obvious that the other three fields are associated with the Name field and satisfy the atom, so we can set the Name as the main key. The same thing happens in the customer information table, and the other fields are associated with Title, so we can set Title as the main key. To indicate the interrelated relationship of digital asset and user, we can add the Name field to digital asset and use it as a foreign key. In terms of setting the check constraints and integrity constraints, considering the actual situation, stock amount cannot be empty and the default value is 0. Price values must be more than 0 and less than 10000.
Finally, we change the number of that digital asset by implementing the update operation for the stock amount, which means indirectly implementing the transaction operation.

3.2 The design of relational database based on MongoDB
MongoDB is a database based on distributed file storage. Written in the C + + language. Designed to provide a scalable, high-performance data storage solution for WEB applications. MongoDB Is a product between the relational database and the non-relational database, the non-relational database is the most abundant function, the most like the relational database. It supports a data structure that is very loose and is in a json-like bson format and therefore can store more complex data types. The biggest feature of Mongo is that it supports a very powerful query language. Its syntax is similar to an object-oriented query language, which can realize almost the most of the functions of relational database single table query, and also supports the indexing of data.
Different from MySQL, the data structure of MongoDB is relatively loose. We can convert SQL to export to file in DataGrip. Similarly, we can add update command for him to complete the transaction operation.
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