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Abstract：This report introduces the advantages and comparison of SQL database and NoSQL database, and explains how to use SQL to solve the problems and solutions raised by the Abertawe Art Company.
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1. Research Background
Looking back on the development process of database, database technology has gone through hierarchical database, network database and relational database from the late 1960s and entered the stage of Database Management System (DBMS). The research of database technology has also made new progress. Traditional relational databases have occupied an unshakable position in data storage. In recent years, with the development of Internet web2.0 technology, there have been some new changes in network database applications. The most critical problem to be solved by the database is how to effectively organize and store the data so that the data can be stored and found in the database as quickly as possible. In the database, the data is stored on the disk. To obtain a specific data, you need to locate the storage unit where the target data is located, read the storage unit into the memory, and finally find the target data in the memory. As we all know, the time required to access the disk far exceeds the time required to access a memory access. Therefore, positioning the target data is particularly critical in the entire query process. How to accurately locate the storage unit where the target data is located on the premise of reducing the number of disk accesses as much as possible has become a major problem. The index is mainly used to solve the above problems. A good data index structure can effectively organize data and store data according to certain rules. At the same time, according to this rule, a specific data can be quickly located.
SQL and NoSQL have the same goal: to store data. But they store data in different ways, which may affect the development of the project, one will simplify development, and the other will hinder development. Although NoSQL databases are currently widely used, NoSQL cannot replace SQL. It is just a substitute for SQL. There is no obvious difference between SQL and NoSQL. Some SQL databases also use the characteristics of NoSQL databases, and vice versa. The boundaries in choosing a database are becoming increasingly blurred, and some new hybrid databases will provide more choices in the near future.
1.1 Advantages of SQL database
Although database technology continues to develop, the limitations of hardware technology make it increasingly unacceptable for enterprises to increase database capacity and concurrency through vertical expansion. With the advancement of distributed cluster technology, database services are clustered on the basis of database technology and distributed has become the best choice. SQL allows users to work on high-level data structures instead of operating on individual records and can manipulate record sets. SQL language is not only an embedded language, but also a self-contained language. As an embedded language, SQL statements can be embedded in high-level languages ​​such as Delphi for use in programming. As a self-contained language, SQL can be independently used in online interaction, and users can also directly enter commands on the keyboard to perform related operations on the SQL database. Although the two ways of use are different, the grammatical structure of the language is the same. This flexible approach greatly provides users with flexibility and convenience. 
The SQL language style is unified, including data definition language, data manipulation language, and data control language. It can complete the entire operation process of the database life cycle, including establishing relationships, storing data in order to establish the database, and can realize the addition, query, deletion, maintenance, and update of data, and even the reconstruction of the database and effective control of database security or other operational requirements. This provides an excellent development environment for the application of the database system. Even if the database has been officially put into operation, it can be modified at any time according to the actual needs of the user. This will not affect the normal operation of the database and fully reflects the scalability of the system. Although the SQL language is powerful, its instructions are not many. In addition, the language is very simple compared to other languages, very close to the natural English language, easy to understand and easy to master. All The query optimizer knows what indexes exist and where to use them, while users do not need to know whether the table has indexes or what types of indexes the table has.
1.2 Advantages of NoSQL
NoSQL refers to data storage systems that are non-relational, distributed, and are not guaranteed to follow the ACID principles. It is very different from traditional relational databases. The overall NoSQL framework is divided into four layers, from bottom to top, it is divided into data persistence, data distribution model, data logical model, and interface. Between the layers Complement each other and coordinate work. Consistency mainly means that in a distributed system, all backups have the same value at the same time. Availability means that if one node in the cluster fails, the entire system can guarantee normal operation. Partition fault tolerance means that when the network is partitioned, the system can still operate normally. Most NoSQL databases will choose between consistency and availability based on their own design and usage scenarios. 
2. Comparison of SQL and NoSQL
In SQL databases, before storing data, a lot of work needs to be done, such as setting the database character set, defining the primary key, setting the type of each field, setting the index, etc. These are the patterns of relational databases. The limitations of these patterns make table structure has strict constraints. The NoSQL database, that is, the data of the non-relational database, can be written at any time without the need to set various rules in advance. Because of this, NoSQL databases are more suitable for engineering projects that cannot determine the data requirements. SQL has database standardization. NoSQL can also use standardization, but it is more inclined to non-standardization. The DML of the non-relational data model is a process-oriented language, and the access path must be set first before using it to complete a request. When using SQL to perform data operations, users only need to specify "what to do", not "how to do". The user does not need to specify the data access path. These tasks are automatically completed by the SQL system. Not only improves the independence of data, but also reduces the burden on users. SQL language adopts the collection operation mode. The objects that need to be added, deleted or modified can be a collection of tuples, and the search result can also be a collection of tuples. The non-relational data model adopts a record-oriented operation mode, and the object of any operation is a record. In the query process, the user must clearly explain the specific process of completing the request, that is, how to use the loop structure to read out the records that meet the requirements one by one according to a specific path.
The database established by Abertawe Arts company needs to build tables, and each table needs at least one primary key and three check constraints, and an index is created at the same time. SQL database is characterized by the use of tables to store related data, the need to meet the data integrity constraint rules and the use of normalization to reduce data redundancy, while NoSQL databases use JSON-like documents to store key-value pair information and use non-standardized standards store information to ensure that a document contains all the information of an item. Therefore, the database that Abertawe Arts company needs to build is implemented by using SQL database.
3. Performance tuning
Query operation is the most commonly used application in database usage. For distributed databases, more content needs to be considered. Since data is stored in different sites, the node processing cost and transmission cost of the query operation need to be considered during the query process. problem. The factors that have an important impact on the performance of distributed database query mainly include the size of data transmission, the performance of data processing nodes, and the problem of multi-site connection sequence. For the improvement of distributed database query operations, the main purpose is to make the entire query process the lowest cost and highest efficiency. The index in the database can quickly find specific information in the table or indexed view. By creating well-designed indexes to support queries, it can significantly improve database query and application performance. Indexes can reduce the amount of data that must be read to return the query result set. Indexes can also enforce uniqueness of rows in the table, thereby ensuring the data integrity of the table data. 
When a customer purchases a ticket, he needs to first query the Theatre and Drama tables to determine whether there are events at a certain venue on a certain date. The query fields are Theatre_id and Drama_name. This query operation is very frequent, so a secondary index of the fields Theatre_id and Drama_name is established on these two fields. In addition, these two tables will often be associated with the Ticket table to perform related queries to count the sales of Tickets. Theatre_id is already the primary index, so only the Ticket_date field of the Ticket table is created as a secondary index. The index in the SQL program is to quickly query data, ensure the uniqueness of the data, achieve the referential integrity between tables, and to reduce the time of grouping and sorting in the query.
4. Explain how to solve the problem
In the database design, the customer initiates the reservation business to generate order information. A customer can reserve one or more venues and performance tickets in the order. The performance tickets include performance theatre information, seat information, and performance times. The venue includes venues location information and reservation time information, and If it is a production company booking the venue, the corresponding company information will be marked. There is a many-to-one relationship between orders and performances. Tickets for performances in the theatre can be purchased by multiple customers, and unregistered performances can also be booked by customers. There is a one-to-one relationship between orders and venues. Each theatre can only be booked by one customer or a production company. If the venue has been booked on a certain day, the corresponding status will be displayed on the system. After customers order performance tickets or venues, they can apply for a refund two hours before the performance begins (the venue needs to apply one day in advance). After cancelling the subscription, the company system administrator will be notified of the cancellation, and immediately update and accept the cancellation request, and the result feedback to customers.
While meeting the basic business needs, it provides a complete management mechanism. When designing the system, it is necessary not only to provide company managers with powerful management methods, but also to reserve some interfaces for future expansion of functions. In addition, the system must have a sound system management and maintenance team to provide system operation and maintenance services and a complete set of management specifications to improve system standardization. It is necessary to recognize the current situation of the company's existing resources, and not to blindly design a solution that is difficult to achieve or use some popular but not in line with the actual needs of the company's technology and tools.
5. Distributed database solution
The composition of the distributed database management system mainly includes: a local database management system to manage local databases; a global database management system to connect multiple local database management systems to complete transaction control, collaborative query, concurrency, synchronization and other functions; the global data dictionary is used to store the mechanism modes of the distributed database, including segmentation mode, data distribution mode, etc., and to perform checks on data integrity; the communication management part is responsible for controlling information and data information in different transmission between database nodes. Data segmentation and distribution are two important concepts in a distributed database system. When building a distributed database system, it needs to consider how to distribute and store data on the various sites of the system, that is, how to divide the data. And after the data is divided, it also needs to consider how to allocate these. Data segmentation refers to the data stored in the entire database, and allocation refers to how the distributed database is stored in a physical location.
[bookmark: _GoBack]According to the implementation requirements of Abertawe Arts Company for database design, the design scheme of distributed database is shown in the figure1. Multiple database servers are connected to each other through the network to construct a distributed database network. A database server is deployed in venue reservation and performance ticket reservation respectively. The venue reservation server, venue location database server, and reservation time database server form a distributed database structure system with global control and centralized control. It is responsible for all data nodes in the venue management. Similarly, the performance ticket reservation server, the performance theatre database server, the reserved seat database server, and the reserved time database server constitute a distributed database structure system with a global control centralized, which is responsible for the management of all data nodes in the performance ticket. The venue reservation and the performance ticket reservation data center adopt a distributed database structure system with global control, thereby improving the robustness and flexibility of the distributed database system. The advantage of this design is that it has complete distribution and can flexibly add and delete data nodes; the control process is simple and clear, and the implementation method is simple in terms of the consistency mechanism of the content of each data node and the synchronization update mechanism.
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Figure.1 Distributed database structure diagram
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Figure.2 Database table diagram
According to the different ways of dividing the data table, it can be divided into two ways: horizontal fragmentation and vertical fragmentation. Horizontal fragmentation: according to certain logical conditions, all records of the global relationship are divided into several sets that have no intersection with each other. Each subset is a horizontal fragment. Horizontal slicing actually obtains the corresponding logical fragments by filtering the global relations according to conditions and reconstructs the global relations by superimposing several logical fragments after the division. Vertical fragmentation: the attribute set of the global relationship is divided into multiple attribute group fragments in the vertical direction, that is, the attribute set of the global relationship is projected to obtain several attribute groups, and each attribute group corresponds to a vertical fragmentation. According to the principle of shard integrity, every non-primary key attribute in the global relationship must be projected to a certain vertical fragment, and in order to achieve reconstruction, each vertical fragment must contain the primary key attribute of the global relationship. The purpose of using a distributed database is to enable users to obtain data from the local as much as possible when accessing data. At the same time, the data stored locally is as much as possible the data that needs to be used frequently.
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