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Abstract
Abertawe Arts Centre, a new theatre complex in Swansea, is about to be completed with three newly decorated theatre spaces. Abertawe Arts company hopes to become a venue for professional and amateur teams to provide drama, live bands, musicals and all other entertainment. Abertawe Arts Centre has more and more customers due to its friendly and fast service. We must improve the level of information processing and retrieval to manage more and more information. They want to solve the problem through the database. According to the actual situation of Abertawe Arts Centre, this paper proposes a database design scheme by creating a database schema prototype. This paper gives a detailed description of using SQL or NoSQL, and explains why index is introduced. How to implement the transaction and the solution of distributed database are explained.
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1.Introduction
Abertawe Arts Centre is a theatre complex funded by the local council. It is located in Swansea and will open next year. It has three newly decorated theater spaces. Abertawe Arts Centre hopes to become a venue for performing pantomime, musicals, plays, live bands and other entertainment works. It can provide amateur and professional performing arts organizations with a day or a week or more performance time. A number of entertainment and drama production companies intend to rent venues for their professional and amateur dance competitions, performances and drama activities. Abertawe Arts Centre can start selling tickets after the venue is reserved. The ticket office is responsible for marketing, arranging performances and selling all tickets to interested customers.
Abertawe Arts Centre has three theatre spaces. The main auditorium, two smaller venues called Dylan 1 and Burton 2. There are 250 stalls seats, 250 back stalls and 50 circle seats in the main auditorium. There are 30 stalls and 30 upper stalls in the smaller venue Dylan 1 and 60 stalls and 100 upper stalls in the smaller venue Burton 2. An entertainment and drama production company must book a time slot, and the two smaller theatres will cost £300 per day and the larger main auditorium will cost £1000 per day. Ticket prices are also set, depending on the level of performance. For example, professional production command ticket sales of £15 to £30+, and amateur plays will sell tickets of £9 and £11.
Abertawe Arts Centre is gaining more and more customers due to various reasons such as excellent service and excellent venues. Theater and entertainment companies are eager to book space from them for the show, and audiences are eager to buy tickets to watch the show. This is undoubtedly a pressure on Abertawe Arts Centre. In order to maintain their service level and quality, Abertawe Arts Centre decided to improve its information processing and retrieval capabilities. The database solution is very suitable for them.
This paper will design a suitable solution according to the above scenario, give Abertawe Arts Centre a reasonable database design, to realize their database requirements, and highlight their new computerization process.
2. SQL versus NoSQL
SQL (Structured Query Language), which is used to query, manage and access data, and also to manage relational database. It is a database query and programming language. For example, MySQL and Oracle. SQL is the most widely used and common data query language, which is suitable for complex query and has high security. On the other hand, this is also its disadvantage. SQL requires that all data must follow the data structure previously determined using a predefined schema. This requires a lot of preparation, and it is very difficult to change the structure later, which will also cause damage to the whole system.
NoSQL (not only SQL) is a non-relational database, such as MongoDB, Redis and CouchDB. NoSQL database is an unstructured database with dynamic mode. It can be stored as KeyValue based on graph or organization, oriented to column and document, and data can be stored in many ways. Each document can have its own unique structure, and fields can be added at any time. The syntax varies with the database. NoSQL can create documents without defining a structure.
The following table compares the advantages and disadvantages of SQL and NoSQL.

	SQL
	NoSQL

	1. It can be vertically expanded. You can increase the load of a single server by adding RAM, CPU, SSD and other functions.
2. Table based structure, suitable for multi row transaction applications.
3. The supplier can provide good support for SQL database, the price of enterprise license is expensive, which increases with the scale of the system.
4. When there is a large amount of data, the speed of reading and writing declines very seriously, because the logic of relational database is complex, and it is very easy to have concurrency problems such as deadlock.
5. It does not support big data storage
	1. It can be expanded horizontally. By adding more servers to NoSQL database to cope with more traffic. More suitable for big data storage.
2. Based on document, the structure of graphic database.
3. NoSQL is open source, low cost and relies on community support.
4. Fast read and write speed, pure memory operation, simple logic, excellent performance, single node can handle 100000 operations per second.
5. Excellent performance in big data storage



Based on the situation of Abertawe Arts Centre, it is better to use SQL database. In the case that all three theater spaces are reserved, the number of tickets purchased is no more than 1000, and SQL will not become slow in data addition and deletion. In general, the information type of audience and program is fixed and will not be modified, and the structure of SQL will not be destroyed. SQL is easier to maintain and operate. There are more materials and methods about SQL, and the learning cost of maintenance personnel is low. To sum up, SQL is more suitable for Abertawe Arts Centre. NoSQL is more suitable for big data processing.

3.Performance Tuning
In order to improve query performance, this paper will investigate the most important transactions for Abertawe Arts Centre. Why I have chosen to index the columns. 
The default way of database is to scan the whole table and execute a SQL statement according to the search conditions. When it comes to the scanning objects that meet the conditions, it is added to the search result set. If you add an index to the data, you can reduce the amount of traversal data and significantly increase the speed of the query, because when you query, you will first index the specific number of rows in the list, which have a specific value.
There are three kinds of indexes that can be built. 1. Unique index. The unique index has provisions on the index value, and the index value of any two rows is not allowed to be the same. For example, in the customer table, if the last name column creates a unique index, any two customers cannot have the same last name. 2. Primary key index. The value of the primary key of a table uniquely identifies each row in the table. SQL can create primary key index automatically and define primary key for table in data relation diagram. A primary key index is a unique index of a specific type. Primary key indexes also faster when used in queries. 3. Clustered index. Logical index order of the key values in the table is the same as that of the row, which is in the clustered index. A clustered index can only exist in a single table. Clustered indexes provide faster data access than non-clustered indexes. The SQL statements for creating index and deleting index are CREATE INDEX IndexName ON TableName and DROP INDEX IndexName.
The advantage of using index is to improve the search speed of data and speed up the connection speed between tables. In information retrieval, building index can effectively reduce the grouping and sorting time required in the retrieval process and improve the retrieval efficiency. Retrieval also has some disadvantages. It takes time to build and maintain index when building database. As the amount of data increases, the time needed to maintain the index increases. The index takes up memory space when it is created. When you need to modify the data in the table, you need to maintain the index dynamically, which brings trouble to the maintenance of the database.
The database of Abertawe Arts Centre needs to add indexes to improve the search speed and query performance.

4.Transaction
Database transaction is the logical unit of work in database operation. All or none of the operations performed by a single logical unit of work. For example, in the ticketing system, if the audience buys a ticket, there should be one less available seat. Either at the same time or not at all. Transactions have four characteristics, which can be summarized as acid. Atomicity: as the logical unit of work of the database, the program contained in the transaction can modify the data completely or not. Consistency: the state of the database should be consistent before and after the execution of a transaction. For example, if the state of a database satisfies all integrity constraints, it can be said that the database is consistent. Isolation: isolation means that concurrent transactions are isolated from each other. The data in operation and the operation inside the transaction must be sealed, and cannot be seen by other transactions attempting to modify. Otherwise, it will cause abnormal situation. Durability: when the system or media fails, ensure that the committed transaction updates are not lost. DBMS needs to ensure that the submitted transaction updates can be recovered. Once a transaction is submitted, its changes to the data in the database should be permanent. Durability is guaranteed by database recovery and backup.
A database transaction contains a sequence of read and write operations to the database. It has two purposes: it provides a method to recover the database sequence from failure to normal state, and provides a method to keep the consistency of the database in abnormal state; when multiple applications access data concurrently, it can provide an isolation method to these applications to prevent each other They interfere with each other. When a transaction is submitted to the DBMS, it needs to ensure that all operations in the transaction are successful and permanently saved in the database. But it's easy to fail. In the process of a database transaction, if the transaction operation fails or the storage medium fails, the DBMS needs to recover the failed transaction to restore the database state to a consistent state. In order to realize the function of restoring database state to consistent state, DBMS usually needs to maintain transaction log to track all operations affecting database data. There are three transaction models for database: explicit transaction, implicit transaction and automatic transaction. Explicit transaction, also known as user-defined transaction, refers to the transaction whose start and end are defined explicitly. When START TRANSACTION and COMMIT statements are used, it indicates that an explicit transaction occurs. Implicit transaction means that every data operation statement automatically becomes a transaction. The beginning of a transaction is implicit, and the end of a transaction is clearly marked. That is, when the user performs data operation, the system will automatically open a transaction. When the transaction ends, it needs to manually call commit or rollback statement to end the current transaction. After the current transaction ends, it will automatically open a new transaction. Automatic transaction refers to the ability to start and end transactions automatically. In the process of transaction execution, if there is no exception, the transaction will be submitted automatically; when there is an error in the process of transaction execution, the transaction will be rolled back automatically.
The problems in Abertawe Arts Centre database can be solved by transaction. Their problems are: 1. The booking of the venue is in the database, while the e specific date is not recorded. 2.Tickets can be booked by customers for the venues that are not registered. It can be specified in the database, it is not allowed to submit when Table T_BOOK is empty. For the second problem, if there is no activity ticket in Table T_TICKET in the database, customers are not allowed to book in Table T_BUY_TICKET.

5.Distributed Database Solution
This system is an information management database which aims at the requirement of spatial dispersion and centralized management. Distributed database can provide centralized control of information resources, and its main significance lies in the management and sharing of database. The data in the database is transparent relative to the application program. The application program does not need to consider the physical storage of the data, only needs to consider the logical results of the data.
[bookmark: _Hlk61621847]This paper presents a distributed database design for Abertawe Arts Centre.
1.In the database, the basic table is M_SPACE, It uses the horizontal distribution, can store theater space information.
Condition: distinguish different sizes of theater.
SQL statement:
SELECT * FROM M_SPACE WHERE Type = 'B' 
SELECT * FROM M_SPACE WHERE Type = 'S'
2. Vertical distribution can be used for company booking table.
Column 1: store company information and company booking time.
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK15][bookmark: OLE_LINK16]BOOK_NO|BOOK_NAME|BOOK_TIME_FROM|BOOK_TIME_TO
Column 2: store company booking information and fees.
BOOK_NO | THEATRE_NO|THEATRE_Type|COST
Column 3: store the ticket information corresponding to the theater reserved by the company
[bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22]BOOK_NO |TICKET
3. T_BUY_TICKET1 is the ticket table, which can be distributed horizontally.
Conditions: distinguish the number of tickets purchased
SELECT * FROM T_BUY_TICKET WHERE NUM >5 
SELECT * FROM T_BUY_TICKET WHERE NUM <=5
4. T_TICKET is the activity ticket price table, which can be distributed horizontally.
Conditions: distinguish the professional level of the performance
select * from T_TICKET where PRO_LEVEL ='A'
select * from T_TICKET where PRO_LEVEL ='P'
The SQL statement to rebuild distributed database:
1. SELECT * FROM M_SPACE WHERE Type = 'B' union SELECT * FROM M_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 T_BOOK a  
 full outer join  T_BOOK b on a.BOOK_NO=b.BOOK_NO
 full outer join  T_BOOK c on a.BOOK_NO=c.BOOK_NO
2. SELECT * FROM T_BUY_TICKET WHERE NUM >5 union SELECT * FROM T_BUY_TICKET WHERE NUM <=5
3. select * from  T_TICKET where PRO_LEVEL ='A' union	select * from  T_TICKET where PRO_LEVEL ='P'

6.conclusions
[bookmark: _Hlk61620227]Through the construction of the database to solve the database problems encountered by Abertawe Arts Centre, I have a deeper understanding of the database. This paper discusses the advantages and disadvantages of SQL and NoSQL, and decides to use SQL to build database. In this paper, index is used to improve the search performance of database, transaction is used to solve the problem that the date details of production company are not recorded, and customers can book tickets that are not registered as events. According to the situation of Abertawe Arts Centre, a distributed database is proposed. We have solved the information problem of Abertawe Arts Centre in the situation of more and more customers. In the future, we can learn more database knowledge to further solve problems and improve the database.
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