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Abstract

With the advent of the Internet era, most enterprises have made great changes in the management of data. From the beginning of the text entity records to the records of an object-oriented database system, the management mode of most enterprises has changed, from the complex and huge amount of data to the quick and convenient search, addition and deletion, reducing a lot of human and material resources, This paper takes the data management of a theater in Swansea as an example to show the fast and convenient data management model brought by SQL Server database.SQL server is an extensible, high-performance database management system designed for distributed client / server computing. It realizes the organic combination with Windows NT and provides a transaction based enterprise information management system. Its main features are as follows: high performance design, can make full use of the advantages of Windows NT. Advanced system management, support Windows graphical management tools, support local and remote system management and configuration. Strong transaction processing function, using various methods to ensure the integrity of data. It supports symmetric multiprocessor architecture, stored procedure, ODBC, and has independent SQL language. SQL server provides an outstanding database platform for users, developers and system with its built-in data replication function, powerful management tools, close integration with Internet and open system structure.
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Chapter one  SQL database and NOSQL database
1.1 SQL database
[bookmark: _Toc509767793]SQL is an ANSI standard computer language, used to access and operate database system. SQL statements are used to retrieve and update data in the database. SQL can work with database programs, such as MS Access, DB2, MS SQL server, Oracle, SYBASE and other database systems.Unfortunately, there are many different versions of SQL, but in order to be compatible with the ANSI standard, they must support some key keywords (such as select, update, delete, insert, where, etc.) in a similar way.
1.1.1  Preponderance of SQL database
Advantages of relational database: 1. Keep the consistency of data (transaction processing) 2. Due to the premise of standardization, the cost of data update is very small (there is basically only one same field) 3. It can carry out complex queries such as join. The biggest advantage of relational database is to keep the consistency of data. 4.SQL is easy to learn. Sentences are all made up of highly descriptive English words, and the number of these words is small. 5.Although SQL looks very simple, it is actually a powerful language, flexible use of its language elements, can be very complex and advanced database operations.
1.1.2  Faultiness of SQL database
Disadvantages of relational database: not good at processing. 1. Write a large number of data processing. 2. Make index or schema changes for tables with data updates. 3. When the field is not fixed. 4. The simple query needs to return the result quickly.
1.1.3  Storage Procedure of SQL database
System stored procedure is a stored procedure provided by SQL server system, which can be used as a command to perform various operations.
The system stored procedure is mainly used to obtain information from the system table, use the system stored procedure to complete the management of the database server, provide help for the system administrator, and provide convenience for the user to view the database objects. The system stored procedure is located in the database server, and uses sp_ At the beginning, the system stored procedure is defined in the system defined and user-defined database, and it is not necessary to add the database qualified name before the stored procedure when calling. For example: SP_ Rename system stored procedure can modify the name of the user created object in the current database stored procedure can display the text information of rules, default values or views. A lot of management work in SQL server is completed by executing system stored procedure, and a lot of system information can also be obtained by executing system stored procedure.Some system stored procedures can only be used by system administrators, while some system stored procedures can be used by other users through authorization.Custom stored procedure means that users use t_ SQL statement, in order to achieve a specific business needs, t_ SQL statement collection, custom stored procedure can accept input parameters, return results and information to the client, return output parameters, etc. When creating a custom stored procedure, adding’##’. A local temporary stored procedure can only be used in the call back in which it was created and will be deleted at the end of the session. Both of these stored procedures are stored in the database.There are two types of user-defined stored procedures: T_ SQL and CLR.T_ SQL: a stored procedure is a stored value_ SQL statement collection can accept and return the parameters provided by the user, and stored procedures may also return data from the database to the client application.CLR stored procedures refer to references Microsoft.NET Method stored procedures of framework common language can accept and return parameters provided by users. They are implemented as public static methods of classes in. Net framework assembly.

1.2 NOSQL database
The most common explanation of NOSQL is "non relational", and "not only SQL" is also accepted by many people. NOSQL is just a concept, which generally refers to non relational databases. Different from relational databases, they do not guarantee the acid characteristics of relational data. NOSQL is a new revolutionary movement of database. Its supporters advocate the use of non relational data storage. Compared with the overwhelming use of relational database, this concept is undoubtedly a new injection of thinking.
1.2.1  Preponderance of NOSQL database
1. Flexible data model : The data model provided by NOSQL database can well meet this demand. Various applications can store data through this flexible data model without modifying the table, or only need to add more columns without data migration.
2. Automatic slicing : Because the relational database stores structured data, it usually adopts vertical expansion, that is, a single server should hold the whole database to ensure the reliability and continuous availability of data. The solution to this problem is horizontal expansion, that is, adding servers instead of expanding the processing capacity of a single server. NOSQL databases usually support automatic fragmentation, which means that they automatically distribute data on multiple servers without additional operations on the application.
3. Auto copy : NOSQL database supports automatic replication. Therefore, when multiple users access the same data, user requests can be distributed to multiple servers. At the same time, when a server fails, the data of other servers can be backed up, that is, the distributed cluster of NOSQL database has the ability of high availability and disaster recovery.
1.2.2  Faultiness of NOSQL database
1. No support for SQL: if the industry standard like SQL is not supported, there will be a certain cost of learning and application migration for users;
2. The supporting features are not rich enough: the functions provided by the existing products are relatively limited, most NOSQL databases do not support transactions, nor can they provide various additional functions like MS SQL server and Oracle, such as Bi and report;
3. The existing products are not mature enough: most of the products are still in the initial stage, which is different from the improvement of relational database for decades;

1.2.3   Storage Procedure of NOSQL database
1、 Key value storage.
Its data is stored in the form of key value. Although its speed is very fast, it can basically only obtain data through the complete consistent query of key. According to the way of saving data, it can be divided into three types: temporary, permanent and both.
2、 Document oriented database .
(1) Table structure is not defined.
Even if the table structure is not defined, it can be used as if the table structure is defined, and the trouble of changing the table structure is also saved.
(2) You can use complex query conditions.
Different from key value storage, document oriented database can obtain data through complex query conditions. Although it does not have the processing ability of relational databases such as transaction processing and join, other processing can be basically realized except for the first time.
















Chapter two  Distributed Database Design

2.1 System definition

A distributed database is a unified whole in logic, and is stored in different physical nodes in physics. An application can access databases distributed in different geographical locations through network connection. Its distribution performance is that the data in the database is not stored in the same site. More specifically, it is not stored on the storage device of the same computer. This is the difference from the centralized database. From the user's point of view, a distributed database system is logically the same as a centralized database system. Users can execute global applications in any site. As if those data are stored on the same computer and managed by a single database management system (DBMS), users don't feel different.
Distributed database system is developed on the basis of centralized database system. It is the combination of computer technology and network technology. The distributed database system is suitable for the departments with scattered units. It allows each department to store its commonly used data locally and use them locally, so as to improve the response speed and reduce the communication cost. Compared with the centralized database system, the distributed database system. By adding appropriate data redundancy, the reliability of the system can be improved. In the centralized database, one of the goals of the system is to reduce redundancy as much as possible. The reason is that redundant data waste storage space, and it is easy to cause inconsistency between copies. In order to ensure the consistency of data, the system has to pay a certain maintenance cost. The goal of reducing redundancy is achieved by data sharing. But in the distributed database, we want to add redundant data and store multiple copies of the same data in different sites. The reasons are as follows: 1. Improve the reliability and availability of the system. When a site fails, the system can operate the same copy in another site, and the whole system will not be paralyzed due to one failure. ② To improve the performance of the system, the system can select the nearest data copy to operate according to the distance, reduce the communication cost and improve the performance of the whole system.

2.2 Key Features

2.2.1 Independence and transparency
Data independence is one of the main goals of database methods. Distributed transparency means that users do not have to care about the logical partition of data, the details of data physical location distribution, the consistency of duplicate copies (redundant data), and the data model supported by the database on local sites. The advantages of distributed transparency are obvious With distributed transparency, the user's application program is written as if the data is not distributed. When the data is moved from one site to another, it is not necessary to rewrite the application program. When the duplicate copies of some data are added, it is not necessary to rewrite the application program. The information of data distribution is stored in the data dictionary by the system. The user's access request to non local data is sent by the system root According to the data dictionary to be interpreted, converted, transmitted

2.2.2 Replication transparency
Users do not need to care about the replication of the database in each node of the network, and the update of the copied data is automatically completed by the system. In the distributed database system, the data of one site can be copied to other sites for storage, and the application program can use the data copied to the local to complete the distributed operation locally, so as to avoid data transmission through the network and improve the operation and query efficiency of the system. But for the update operation of replicated data, it is necessary to involve the update of all replicated data.

2.2.3 Easy to expand
In most network environments, a single database server will not meet the needs of users. If the server software supports transparent horizontal expansion, multiple servers can be added to further distribute data and share processing tasks.




Chapter TTREE  Design of distributed database based on ABERTWARE art center case
In the model of this case study, 10 tables will be used to jointly reserve the venue of the theater, hold amateur and professional level drama, performance and dance competitions, arrange performance and marketing, sell tickets they like to interested customers, and reserve seats for future performances. The tickets will be distinguished according to the difference between professional and non professional, and the specifications of the theater will also be determined The manager of the company can get the booking information, booking information and ticket information from the database.As shown in Figure 1
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                          Figure 1


3.1 Table design

In order to meet the requirements of the theater, the database will create 10 data tables, including 9 primary keys, three groups of joint primary keys, and multiple foreign key constraints. Foreign key constraints affect the values of each data in the table. In order to meet the requirements of the database be normalized to 3NF, customers can book tickets that are not registered as activities.
Part of the code is shown below:
CREATE TABLE Booking_seat
(Performance_schedule_ID int,
Theatre_Repertaire_id int,
Theatre_seat_ID int,
primary key(Performance_schedule_ID ,Theatre_Repertaire_id ,Theatre_seat_ID)
)
CREATE TABLE Theatre_Repertaire_list
(Theatre_Repertaire_id int primary key,
Theatre_Repertaire_name varchar(120),
Theatre_Repertaire_type varchar(30),
Number_of_performers int,
Theatre_id int
)
CREATE TABLE Customers
(Customers_ID_Card int primary key,
Customers_name varchar(60),
Gender varchar(60),
Age varchar(20),
E_mail_address varchar(100),
Residential_city varchar(80),
ticket_id int
)

3.2 Design of constraints

There are six constraint types: 1. Primary key; 2. Foreign key; 3. Unique; 4. Not null; 5. Check; 6. Default. At the request of abertware Art Center, most of the constraints are used to constrain the data in the database, as shown in the following code:
alter table The_Arts_Acentre_company_cost
add constraint FK_Bcompany_id foreign key(company_id) 
references The_Arts_centre_company(company_id) 
alter table The_Arts_Acentre_company_cost
add constraint FK_ATheatres_id foreign key(Theatre_id) 
references Abertawe_Theatre(Theatre_id) 

3.2 Data query verification

Step 1: the application sends the query SQL statement to the server for execution
When we execute SQL statements in the data layer, the application will connect to the corresponding database server and send the SQL statements to the server for processing.
Step 2: the server parses the SQL statement of the request
1. SQL plan cache. Friends who often use query analyzer probably know the fact that it takes a very long time for a query statement to run for the first time, but if you run the same statement immediately or within a certain period of time, you will return the query results in a very short time.
2. After the syntax is consistent, it starts to verify whether its semantics are correct, for example, whether the database objects such as table name, column name, stored procedure and so on really exist. If it is found that there is one that does not exist, it will report an error to the application and end the query at the same time.
3. The next step is to obtain the parsing lock of the object. When we query a table, the server will first lock the object, which is to ensure the data consistency. If the lock is not added, there will be data insertion at this time. However, because there is no lock, the query has read the record, and some inserts will be rolled back due to the failure of the transaction, which will lead to dirty reading.
Step 3: statement execution
After the SQL statement is parsed by the server, the server will know what the statement represents, and then the SQL statement will be executed.
There are two situations
If the data line contained in the query statement has been read to the data buffer, the server will directly read the data from the data buffer and return it to the application, which avoids reading from the physical file and improves the query speed.
If the data row is not in the data buffer, the record will be read from the physical file and returned to the application, and the data row will be written to the data buffer for next use.
As shown in the figure below:

1.select * from Abertawe_Theatre:
[image: 003]

2.select Theatre_Repertaire_name, Theatre_Repertaire_type
from Theatre_Repertaire_list
[image: 004]



3.select *
from Theatre_seat
where Theatre_type_name like 'The main auditorium '
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4.select *
from Abertawe_Theatre
where Theatre_seats_number between '0' and '200':
[image: 007]























Chapter Four Summary
4.1 Project summary
The database has basically completed the requirements and ideas put forward by abertware Arts Centre, and generally completed the task requirements put forward by abertware Arts Centre. We hope that the database system can fully complete the tasks faced in the future, and the database has indeed brought convenient and safe data services to many companies. In the history of database development, database has experienced the development of hierarchical database, network database and relational database, and the rapid development of database technology in all aspects. In particular, relational database has become the most important part of database products. Since the 1980s, almost all the new database products of database manufacturers support relational database. Even some non relational database products almost all have interfaces supporting relational database. This is mainly because the traditional relational database can better solve the problem of managing and storing relational data. With the development of cloud computing and the arrival of the era of big data, relational database is more and more unable to meet the needs. This is mainly because more and more semi relational and non relational data need to be stored and managed by database. At the same time, the emergence of new technologies such as distributed technology also puts forward new requirements for database technology, so more and more non relational databases are used This kind of database is very different from the traditional relational database in design and data structure. They emphasize the high concurrent reading and writing of database data and the storage of big data. This kind of database is generally called NoSQL (not only SQL) database. However, the traditional relational database still keeps strong vitality in some traditional fields.
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