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This article is divided into four parts to discuss, first of all, NoSQL and SQL database for a full explanation and difference, and then combined with the data index target, transaction processing and distributed database query are discussed separately.
SQL and NoSQL database have consistency in the purpose, that is to store data, but the difference between them is the difference in the way of storage. In this way, how to choose an excellent database framework will affect the development of the project. How to reasonably choose SQL or NoSQL database needs to be considered. At present, SQL database is better developed than NoSQL database Sex.
The function of database index is similar to turning a book, and the directory of the book is equivalent to the index item. We can find the chapter content we need to see according to the directory. Through the index, we can quickly achieve our goal.
Database transaction processing is used to access and operate various databases of a database operation sequence, this series of operations are either all executable, or they will not be executed, they are an integral whole. Transaction is composed of all database operations in the beginning and end of transaction.
Distributed database has the advantages of flexible architecture, superior economic performance and high reliability. In this paper, it will be a good choice to use distributed database design system.
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[bookmark: _Toc61610470]一、SQL database and NoSQL database [1]：
1. SQL database (Structured Query Language): this kind of database refers to relational database. At present, relational databases include SQL server, Oracle, DB2, PostgreSQL, access database, etc., among which the representative databases are SQL server and Oracle.



Basic definition: the definition of relational database refers to the use of relational model to achieve the goal when building the database of data, and finally store the data in the form of rows and columns. The rows and columns in the database are called tables, and the tables under the database constitute the database. After the server establishes the table, users can query the data in the table through certain SQL statements. In our opinion, we can understand the two-dimensional table model from a certain relational model. Therefore, SQL database is a system organization formed by two-dimensional tables and the relationships between tables.



Composition: first, a complete SQL database is a collection of tables, which is defined by one or more SQL schemas. Secondly, an SQL table is composed of row sets, and one of the rows is a collection of columns, and each column corresponds to a data item. A table or basic table is a view. A basic table is the table data actually stored in the database, and a view is a table definition composed of several basic tables or other views. The basic table can span one or more stored files, and one storage file can put one or more basic tables. Each storage file corresponds to a physical file on the external storage. Users can operate the database through the basic SQL statements, that is, operate the view and the basic table. From the user's point of view, there is no difference between the view and the basic table. They are all relational tables. SQL users can be applications or terminal users. SQL statements can be embedded in the host language, SQL users can also be used as an independent user interface for end users in the interactive environment.



Operation: SQL language includes all operations on the database, which is mainly composed of four parts

Data definition: this part is called DDL language. Its main function is to define the logical structure of database, including the definition of database, basic table definition, view and index.

Data operation: referred to as DML language, including insert, delete and update three parts of operation.

Data query: called DQL language, including the query operation of database.

Data control: called DCL language, its main function is to control the user's access to data, and has the basic table and view recycling and authorization operation.

Transaction control: it is called TCL statement, which covers the submission and rollback of things.



characteristic:

(1) Relational database uses two-dimensional table form in the actual data storage.

(2) At present, the vast majority of databases used in the market are MySQL and Oracle databases, and the relational database is the most used in IT industry and even the Internet industry.

(3) The relational database manages the database by adding, deleting and querying some columns of the table through SQL statements.

(4) The relational database follows the acid theory, and has strong function in keeping database security and data consistency.






2. NoSQL database (not only SQL): generally refers to some non relational databases, commonly used non relational databases are: mongodb, redis, CouchDB.



Basic definition: Currently, NoSQL database has two interpretations. The first is "non relational", which is also the most common interpretation meaning. The other is "not only SQL", The two explanations have their own reasons, but the key point lies in the practical application of NoSQL database. This kind of database is different from SQL database. It can be seen from the name that it is the opposite. This kind of database does not guarantee the acid characteristics of relational database in terms of characteristics. In the era of relational database flying all over the world, non relational database is coming like a new era This paper provides another way of data storage, which includes four ways: key value database, document oriented database, column storage database and graph database.



Key value database: this kind of database needs to use hash table, which has a specific key and pointer data pointing to a specific data item. Key / value model has a unique advantage in the Internet and it industry, which is simple and easy to deploy. On the other hand, if the database administrator only queries or updates some values, key / value will be inefficient.



Columns store data: this part of the database is usually used to deal with distributed database system. When the system needs to store massive data information, the key still exists, but its characteristic is that it points to multiple columns.



Document database: document database is similar to key value database. This type of database data model is version document, and semi-structured document is stored in a specific format, such as JSON. Document database can be seen as an improved version of key value database, which allows nesting of key values and is dealing with complex data information such as web pages The document data is more efficient than the key value database



Graph database: graph structure database is different from other row column and rigid structure SQL data. This kind of database uses flexible graph model and can be extended to multiple servers. NoSQL database has no standard query language, so we need to make a specific data model when querying. Now many NoSQL databases have rest data interface or API query.



Framework: the overall framework of NoSQL database is divided into four layers, which are persistence layer, overall distribution layer, data logic model layer and interface layer from bottom to top.



Data persistence layer defines the storage mode of data, which mainly includes four forms: memory based, hard disk, hard disk interface, customized and pluggable. Memory based storage makes the access rate higher and faster, but it is easy to cause data loss. The storage form based on hard disk has higher advantages, it can be stored for a longer time, but the disadvantage is that compared with the storage form based on memory, the speed is relatively slow. The combination of memory and hard disk not only ensures the high speed, but also ensures the important data content will not be lost. Customization can plug, ensure the data access with high flexibility.



Data distribution layer defines how data is distributed in it, compared with relational database. NoSQL database is more optional. It includes three mechanisms: cap support can be used for horizontal expansion, multi data center support can guarantee the smooth operation of cross platform multi data center, dynamic deployment support can dynamically add or delete node data in the running cluster.



Data logic layer describes the logical transformation form of data. Compared with relational database, NoSQL database is more flexible, mainly in four forms: the first is the key value model, which is relatively simple in form, but it has strong scalability. The second is the column model. Compared with the previous key value model, this model can support more complex data, but its extension performance is relatively poor. The third is document model, which has great advantages in supporting complex data and extending performance. Finally, the graph model, which is not used in many scenarios, is generally defined based on the graph data structure.



The interface layer provides a very convenient logical interface for the upper application program to call the data, which provides much more selectivity than relational database. The interface layer provides five choices, namely thrift, map / reduce, rest, get / put, and language specific API, which makes the data interaction between application and database more convenient.



NoSQL layered architecture does not mean that each product in each layer has only one kind of selectivity. On the contrary, such layered architecture provides higher flexibility and compatibility for the framework, and each database can support more features at different levels.





characteristic

(1) Non relational databases generally have excellent readability, and they also do well when the amount of data is huge, which is unmatched by relational databases. This advantage comes from its non relational, and the internal structure of its database is very simple. The memory of NoSQL database is record level storage, which is a kind of fine-grained storage Storage, so at this level, its performance is very high.

(2) NoSQL database does not need to create field values for data when creating a database. It can store custom data formats anytime and anywhere.

(3) There are several models of NoSQL database, such as HBase model, which can achieve high availability without having a great impact on performance, and it can achieve the goal by copying the model.






Conclusion

SQL database can operate multiple tables, but NoSQL database can't.

Relational database data is stored in tables, and the data between tables are related to each other. Non relational database uses key value format to store a large block.

The relationship between tables in relational database is established by foreign key Association. Non relational database usually means that the data is stored in the database in the form of objects, and the relationship between objects is determined by the attributes of each object.
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Index classification [2]:

Primary key index: primary key index is a special index method, which does not allow null values. The primary key index is usually generated when creating a table. Together with the primary key, this index is unique.



Unique index: similar to ordinary indexes, but different from ordinary indexes, index columns must be unique and can have null values. This kind of index creates a unique constraint.



Clustered index: a clustered index is also called a clustered index, which means that the physical order of the data in the table row of the database is consistent with the key value index, and each table can only have one clustered index, because the physical order of no table is determined, which makes it unique. Correspondingly, if an index is not a clustered index, it means that the physical order in the table does not match the index order. Compared with the non clustered index, the clustered index has faster retrieval speed.



Secondary index: also known as auxiliary index or nonclustered index, this kind of index is to find the primary key value in the leaf node according to the index in each data search, then cluster index according to the primary key value, and finally get some complete records.



For this project, we should index the field values that often need to be queried. In my opinion, ticketing reservation, customer ID information, order information, and theater name are the fields that often need to be queried. Therefore, it is reasonable to add non clustering index to these fields. Through these indexes, we can find the corresponding primary key value, and then according to the primary key's location The value clustered index finds the data information we need. Moreover, the non clustering index does not affect the data storage in the table, and the efficiency of retrieval is slightly lower than that of clustering index.



[bookmark: _Toc61610472]三、transaction
The basic properties of transaction [3]:

Atomicity: This shows that all operations in the whole transaction are either completed or not completed. It shows that the work can not stay in a certain link. Once an error occurs during the execution of a transaction, it will be rolled back to the state before the start of the transaction, as if the transaction had not been executed.



Consistency: database integrity exists before and after a transaction.



Isolation: the performance of isolation is to execute transactions in isolation state, so that these operations are like operations in a specific period of time. If there are two transactions to be carried out at the same time, and to perform the same function, the isolation of things will play a role, it can ensure that each transaction in the system, only the transaction in the use of the system. And this kind of behavior is sometimes called serialization. In order to avoid confusion in transaction operation, requests must be serialized or serialized, so that only one request is used in the same data at the same time.



In terms of key value, each table is basically set with ID information and name information. The theater information table has the specified theater scale, name and location ID information. The information of audience table includes audience name, age, gender and so on.



From the perspective of the solution to the transaction problem, there are several problems to be solved in abertware art company. The first is the booking of the venue, but the detailed time arrangement above the booking of the venue has not been explained in detail. The second is that every customer can book the venue tickets in advance, but if the detailed time information is not registered in the table, then the table data will be invalid You won't be allowed to submit it.
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Distributed database [4] refers to a kind of database management information system which is distributed geographically, but has different management requirements in management. The distributed database system consists of ldbns (local field database management system), gdbms (global database management system), GDD (global data dictionary) and cm (communication management system).

Establishment of distributed database：
1. Space is the basic table, which can be used to store some theater space information, and can use horizontal distribution.
Demand: used to distinguish different theaters   
Select * from SPACE where type = 'B'
   Select * from SPACE where type = 'S'
2. Book is the company's ticket booking table, which can be vertically distributed
Column 1: storage of company information and reservation of company time
Book_NO|book_NAME|Book_time_from|book_time_to

The second column: store some information and expenses of the company theater
Book_NO|THEATER_NO|THEATER_Type|COST

The third column: used to store the company's booking theater related ticketing information
Book_No|Ticket
3、BUY_ Ticket is a ticket table, which is distributed horizontally
Demand: used to distinguish the number of tickets purchased
SELECT * FROM BUY_TICKET WHERE NUM >5
SELECT * FROM BUY_TICKET WHERE NUM <=5
4、T_ Ticket is the ticket price table of participating activities, which is distributed horizontally
Demand: used to distinguish the professional level of the activityselect * from  T_TICKET where PRO_LEVEL ='A'
select * from  T_TICKET where PRO_LEVEL ='P'


	Reconstruction of distributed database
1.	SELECT * FROM SPACE WHERE Type = 'B' union SELECT * FROM SPACE WHERE Type = 'S'
select 
a.BOOK_NO
,a.BOOK_NAME
,a.BOOK_TIME_FROM
,a.BOOK_TIME_TO
,b.THEATRE_NO
,b.THEATRE_Type
,b.COST
,c.TICKET
 from Book a  
 full outer join  Book b on a.BOOK_NO=b.BOOK_NO
 full outer join  Book c on a.BOOK_NO=c.BOOK_NO
2.	 SELECT * FROM BUY_TICKET WHERE NUM >5 union SELECT * FROM BUY_TICKET WHERE NUM <=5
3.	select * from  T_TICKET where PRO_LEVEL ='A' union	select * from  T_TICKET where PRO_LEVEL ='P'
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