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I. Introduction
In the work and life of today's human society, massive data information is generated at all times. The information not only reaches a certain order of magnitude, but also has a wide variety of information. This information needs to be stored and managed in a timely and effective manner. At present, the widely used database systems in society are divided into two categories: RDBMS (relational database) and NoSQL (non-relational database).[1]
Relational database has been proposed and applied since the early 1980s, and has been widely used in many fields of society. It is a database based on relational model to store data. Non-relational database was proposed at the beginning of this century, based on the popularity of Web2.0 era, non-relational database has been very rapid development by its own characteristics and advantages, it is based on distributed, does not support ACID non-relational database design pattern. At present, the more mainstream traditional RDBMS are Oracle, DB2, MySQL, Microsoft SQL Server, Microsoft Access, etc., they are not high in the amount of data processing, a single type of data can be normal storage management, but when the amount of data increases to a certain order of magnitude, When the number of data types increases, if timely and effective pre-storage planning is not carried out, the traditional relational database will have a series of problems such as low concurrency, low access query efficiency and lack of scalability when storing data. So, with the rapid change of information generation, the increase of data volume and data types, Traditional relational databases are not as efficient in some scenarios. 
With the further development of computer application technology, a variety of application data in People's Daily life rapid growth, the database as a data warehouse, its importance is more and more significant. Nowadays, as a mainstream big data management system, database system has been widely used in human production and life, for example, the administrative management system of government departments, the planning management system of enterprise production, the financial management system of banks, the railway ticket reservation system, the management system of library management and other common office automation systems in life. These are huge databases. Database system generally consists of four parts: database, hardware, software, personnel. The database is the most important part of the system, which refers to the long-term storage in the computer, organized, shareable data collection. The numbers in the database are organized, described and stored according to a certain mathematical model, which has less redundancy, higher data independence and easy expansibility, and can be shared by various users. Database system is the core of management information system, database query operation is the most frequently used in all kinds of database operations, and the query operation based on SELECT statement is the most expensive operation in SQL statement. When there are millions of data in a database, when we want to query the data in the database, if we do not pay attention to the retrieval performance, the user experience will be very poor. If we adopt excellent query strategy, we can not only reduce the time consumption of the query, but also improve the efficiency of the query and improve the user experience. The importance of query optimization in database is self-evident.
In the era of Web2.0, Web2.0 also brings new requirements, such as high concurrent read/write and efficient storage access to massive user data. NoSQL database emerges at the historic moment, and develops rapidly, quickly grows into the popular database management system in the application scenario of these fields. Non-relational databases also have different database storage schemas for different data types and different use cases. Therefore, NoSQL is becoming more and more popular in contemporary society and work with its own advantages and characteristics.
II. Overview of Database
2.1 Relational Database
The table structure in the relational database is a two-dimensional table form based on the relational model, and its model form is based on rows and columns to store and manage data. A relational database consists of multiple tables and relationships between them. Users can access the data in the database through SQL statements. SQL statements, known as Structured Query Language, are a high-level non-procedural programming language introduced in the early 1970s by Boyce and Chamberlin. The system only needs users to define the purpose of SQL statement operation in advance, without knowing the specific execution process of the system. For example, the selection of path information and the specific execution of processing are done automatically by the system. The language is concise and easy to understand, easy to learn and use, is a general simple and easy to understand language for relational database system management. At present, relational database has become the mainstream of the industry, and SQL retrieval performance optimization methods are mainly based on relational database.[2]
2.2 NoSQL Database
 "Not only SQL" is also accepted by people, which is translated as "not only structured query language". When the traditional relational database is faced with the problem of dealing with large scale and high concurrent websites, it cannot effectively solve such problems, which shows that the relational database is not suitable for such scenarios. The non-relational database can "cope" with the problems brought by large scale and diverse data types by virtue of its own advantages. As a result, NoSQL databases have gained rapid development and popularity in such scenarios. For example, how to apply big data in cloud computing. NoSQL database supports both the CAP theorem and the BASE distributed theory, while the traditional relational database is based on ACID theory.
2.2.1 Features of NoSQL Database
NoSQL databases have the following characteristics:
(1) Easy scalability: NoSQL is a non-relational database, it contains a variety of data storage database design patterns, but all the design patterns have a common feature is that after abandoning the relational characteristics of the traditional relational database, there is no relationship between the stored data, the advantage of this feature is to improve the scalability at the architectural level.
(2) Massive data processing, high-performance concurrent read and write: The Cache of NoSQL database has fine-grained characteristics, so the performance of NoSQL database is much higher from this level. Due to its non-relational characteristics, NoSQL database has very high efficiency in reading and writing performance in big data processing scenarios.
(3) Flexible data model: In the era of Web2.0, the relational database needs to define the data structure in advance (establish a good form and table field types, etc.), if the amount of data in the table is very large, the relational database will undoubtedly be a very large number of operations on the table, and the probability of data errors or even more serious consequences. NoSQL databases have a flexible and lightweight data model, without prematurely defining the fields of the database table, you can define the data format at any time. So, the non-relational database in this application scenario is a good solution to the problem of dealing with large data tables.
(4) High availability: On the one hand, some models in NoSQL databases can quickly and easily achieve high availability under low-impact performance scenarios, and on the other hand, high availability can be achieved by copying the corresponding model. Examples of such models are Cassandra, HBase models.[3] 
2.2.2 CAP
Nonrelational databases are based on the CAP theorem, which consists of three parts:
(1) Consistency (C:Consistency) : it means that the system successfully returns the data to the client after the completion of the data update operation and makes all nodes achieve complete data consistency after the completion of the operation. In all concurrent systems, there is a problem of data consistency. 
(2) Availability: It means that NoSQL database can always provide services for users with normal response time. Efficient usability means that there is no unfriendly user experience such as user access failure.
(3) Partition Tolerance (P): When a part of the database fails to work properly, in this way, the database system can still guarantee some services.
For database systems, no NoSQL database or relational database cannot meet the whole elements of CAP theorem at the same time, only compatible with both of them, so there are three modes, CA mode, CP mode and AP mode, NoSQL database belongs to AP mode.[4]
2.2.3 BASE
Since CAP theorem only defines the problem of data updating in distributed storage database system, it does not give an explicit method to make a better tradeoff between data consistency and data availability. Therefore, BASE theory makes up for the above shortcomings of CAP theorem, and proposes A feasible scheme to balance A and C. 
BA (Basically Available): A distributed database system allows the loss of some availability while ensuring the availability of the most important core functions in the face of failure problems that cannot be perceived and predicted.
S(soft state): also known as gray state, transition state, intermediate state. In this state, it will cause some delay in the process of data transmission, but it will not affect the overall availability of the system.
E(Eventual Consistency): The requirement to be uniform at the end of the system, but not to be the same at every moment along the way.
III. [bookmark: OLE_LINK1]NoSQL Databases vs. Relational database
Relational database and NoSQL database in the use of scenarios have a big difference, different application scenarios correspond to the need for different database models, only the correct correspondence with each other to better play the advantages of database management.
Relational databases facilitate and support complex operations Concise and easy-to-use SQL language, easy to learn; But the read and write performance and flexibility are low, and the traditional relational database is limited to the hard disk.[5]
NoSQL data has flexible storage structure, high scalability, and supports the ultimate consistency of data. However, it does not support SQL structured query language, and the functional services provided are limited and most of them are still in their infancy.
3.1 Scalability
SQL databases can extend the performance of the whole database by adding but part of the storage resources. NoSQL databases scale horizontally, increasing processing power by adding more servers.
3.2 Community
SQL Data SQL is a mature technology and there are many experienced developers who know about it. Vendors offer strong support for all SQL databases. NoSQL is relatively new, relies heavily on support from the open-source community, and lacks enterprise support.
3.3 Advantages and Disadvantages of NoSQL 
There are many advantages and advantages to using a NoSQL database that are not available elsewhere.[6]
3.3.1 High Scalability
NoSQL databases scale horizontally using sharding. Sharding means that data is arranged in a sequential manner across multiple computers to increase performance. Or you can increase the performance of a computer by adding more resources to it. This is called vertical scaling. This approach is much easier to implement than the other approach.
3.6.2 High Availability
The high availability in NoSQL database is reflected in the fact that when there is a problem failure, the data can be saved by automatic replication before to ensure that the data security will not be lost, which is particularly critical in use. NoSQL also has some shortcomings: transaction management is weak, the standard is not uniform, the management is complex, and the amount of single object data is large.
3.7 NoSQL use cases
The main use cases include: 1. When large amounts of data need to be stored and retrieved. 2. The data is not closely related to each other. 3. The data is unstructured and changes over time. 4. No need to support constraints and joins. 5. The database needs to scale periodically as more data is available.
IV. NoSQL Database Classification and use cases
NoSQL database is also called non-relational database, it is a collection of storage methods covering a variety of storage methods, mainly including the following categories of storage methods: 
4.1 Document
Document storage is divided into unstructured storage and semi-structured storage. Document as the basic unit to store data information is the characteristics of this kind of database. JSON is a format for storing semi-structured documents. And the key value can be nested between the data. When dealing with more complex web page data, the query access efficiency of document storage database is higher than that of key-value database. Examples of such database schemas are CouchDB, MongoDB, etc. 
4.2 Key-Value 
Key-value stores can return any type of data (value) based on a simple string (key). With high parallelism, the key-value store can store any type, such as storing images, storing web pages, storing file paths, storing MD5 hash values and storing SQL statement query results. This type of database is mainly based on the hash table to store data, and the table is composed of specific keys and specific Pointers to specific data. Key values stored in the practical application scenario of huge amounts of data has been the use of concrete, the database schema has MemcacheDB, Redis, Voldemort, etc. 
4.3 Wide Store
Wide store is a distributed file system, and its storage mode is column-cluster, and this storage mode has high query access efficiency. Due to its high scalability, it is easier to implement distributed expansion, and can read the row data belonging to a specific column, and can synchronize the update operation of a specific column data for all rows in the table. And supports the storage of massive data, its characteristics meet the needs of cloud computing, at present the more popular columnar storage database Cassandra, HBase and Google's Big Table. 
4.4 Graph Storage
The graph store uses a graph model, which is not only flexible, but also scalable to multiple servers. A graph store has three fields: nodes, relations, and attributes. Graph databases can be used in a wide range of applications, such as social networks, rule engines, digital maps, etc. The Graph storage databases currently in use are Neo4J, InfoGrid, Infinite Graph. [5]
V. Conclusion
This paper introduces the basic concepts and types of NoSQL, studies the differences, advantages and disadvantages between NoSQL and SQL, and gives the corresponding examples. It can be seen that compared with the traditional database, NoSQL is very flexible, does not need to design the database table structure in advance, and the use is very simple and flexible, which has a very broad application prospect and development space. With the development and popularity of Web2.0 era, the scale of data that people need to deal with is unprecedented expanded, the types of data are increasing, and the complexity of data is also increasing. As the traditional relational database is increasingly difficult to support more complex application scenarios, non-relational database emerges as The Times require and is gradually becoming an indispensable part of the database field. It has been rapidly developed and popular in the Web2.0 era. The main reason is that non-relational database has its own advantages. It supports high performance concurrency and has a good flexible data model. It also enables it to support a wider range of OLAP scenarios. But NoSQL databases also have their disadvantages and do not support the structured query language SQL. This will increase the learning cost for beginners, because NoSQL databases have no transaction processing, so they do not have data integrity constraints. Due to the different use scenarios of relational database and NoSQL database, the two are complementary to each other in real life and work. When a relational database cannot be used effectively in some cases, you can rely on a relational database to be used in that case.
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