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Abstract
Start with a description of SQL and No SQL. The problem with Albertawe was analyzed and solved. Finally, the distributed database is designed. 
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1、 SQL与NoSQL
[bookmark: _Hlk61658387]1.1.1The development of NoSQL 
With the rapid development of the Internet, various types of applications are emerging, so in this era of cloud computing, more demand for technology, mainly reflected in the following four aspects:
1 Low delay reading and writing speed: the application of rapid response can greatly improve user satisfaction; Cause: When the amount of data reaches a certain scale,  because the system logic of the relationship database is very complex, making it very easy to deadlock and other complications, so the decline in its reading and writing speed is very serious; 
2. Supporting large amounts of data and traffic: for large applications such as search, PB-level data and the ability to handle millions of levels of traffic are required; Why: Limited support capacity: Existing relationship solutions don't yet support such a large amount of data storage as Google
3. Large-scale cluster management: system administrators want distributed applications to be easier to deploy and manage; Reason: Because of the existence of a multi-table query mechanism like Join, the database is very difficult to scale; 
4. Considering large operating costs: IT managers expect significant reductions in hardware, software, and labor costs; Why: The price of License for an enterprise-class database is staggering and rising with the size of the system; 
In order to meet the actual needs, people design several new databases, which are called "NoSQL" series of databases, because their design is different from the traditional database. In general, they are designed to focus on reading and writing highly and storing large amounts of data, and they do "subtract" the architectural and data model squares compared to relationship databases, and "add" to extensions and additions. The current mainstream NoSQL databases are BigTable, HBase, Cassandra, SimpleDB, CouchDB, MongoDB, and Redis.
1.1.2Why use the Nosql database
NoSQL is a very flexible database, which can handle a variety of big data structures. We can easily access our own and other people's data through many third-party software. The use of these data improves our quality of life and enriches our lives. Apps that don't use these data will soon be abandoned by users. Want to use a very flexible database, it can accommodate a large number of new data types, and not affected by other factors. Many new data are unstructured or semi-structured, so developers need to improve the storage efficiency of the database. 
1. The plasticity of NoSQL is very good. If there are many users using a database, you need to use NoSQL database instead of traditional database. For some other technologies, it is difficult for many apps to extend them dynamically, but NoSQL database can solve these problems well. But for remote cloud app, relational database is a common choice. However, in the use process, because they are centralized, rather than horizontal, so there are more and more problems. The traditional database is not suitable for app that needs simplicity and dynamic scalability. NoSQL database has considered these problems from the beginning. In order to solve these problems reasonably and give full play to the performance of the database, it is very suitable for the distributed characteristics of Internet app. As the number of apps and customers increases by a large margin, a single server obviously can't undertake this task, so we need multiple servers to improve performance and achieve load balancing. In this case, we default that the cost we need to spend is linearly related to the number of customers growing. Before NoSQL database, the default way to extend the database layer is to extend. This is to support more synth users and store more data, and provide better servers, better CPUs, more memory and larger disks to maintain all tables. However, a good server means more complex, private and expensive. This is in sharp contrast to the cheap hardware used in the web / application layer. 
2. Real time dynamic schema relational database needs to define its working schema before adding data. All kinds of information you need to store in the database should be told to the SQL database in advance, so that you can know what type of data you want to save in advance. For most people, this is a very troublesome thing. Every time the update is completed, it is time to make changes to the database. Therefore, to add the customer's favorite entry to the database during development, you can directly add this column to the corresponding table, and then you can operate on the database at will. There is no need to make changes to the database in real time. 
3. Because SQL database usually uses the technology of vertical expansion, its structure is set automatically. Each individual server keeps all the data, and the risk of data corruption is very high. The cost is very expensive, the scalability is limited, and the database infrastructure becomes the point of failure. In order to solve this problem, we design NoSQL database, expand it horizontally, and add servers instead of adding more to a single server. NoSQL databases usually support automatic, which means that they basically automatically distribute data across multiple servers without the application even knowing about it. Data and query loads are automatically balanced among multiple servers. When the server is on the machine, these loads can be replaced quickly and transparently.
1.1.3The advantages and disadvantages of NoSQL
NoSQL's strengths are mainly reflected in the following three points:
1. Simple extension: a typical example is Cassandra, which can scale the cluster by easily adding new nodes because its architecture is similar to the classic P2P; 
2. 。 Fast read and write: The main example is Redis, because of its simple logic, and pure memory operation, making its performance very good, a single node can handle more than 100,000 read and write operations per second; 
3. 。 Low cost: This is a common feature of most distributed databases, as it is mainly open source software and does not have expensive License costs; 
But the flaw is not hidden, NoSQL database still has a lot of shortcomings, common mainly have the following:
1. 。 Does not provide support for SQL: if the industrial standards such as SQL are not supported, there will be some learning and application migration costs for users; 
2. 。 Support is not rich enough: existing products offer limited functionality, most NoSQL databases do not support transactions, and do not offer additional features such as BI and reports like MS SQL Server and Oracle; 
3. 。 Existing products are not mature enough: most products are still in the initial stage, and the relationship database decades of improvement can not be the same language;  
1.1.4Fits the scene
The NoSQL database is becoming an important force in the database field. If used properly, it can bring many benefits. However, enterprises should be very careful and pay attention to the limitations and problems of these databases.
Scenarios using NoSQL: 
1) Database table schema often changes such as online market, maintenance of product properties often have to add fields, which means that the ORM applying layer of code and configuration to change, if the amount of data in the table is more than a million, new fields will bring additional overhead (rebuild index, etc.). NoSQL applications in this scenario can greatly improve DB scalability, and developers can focus more on the business layer. 
2) Database table fields are complex data types
Support for scalability for complex data types, such as SQL Sever, such as xml-type fields. Many used students should know that the field, whether queried or changed, is very efficient. The main reason is that the DB layer is difficult to build an efficient index of xml segments, and the application layer has to do the parsing conversion from character flow to dom. NoSQL is stored in a Jason manner, providing raw support in a much more efficient and convenient than traditional relationship databases.
3) Highly ingested database requests
Such applications are common on web 2.0 websites, where data consistency requirements are low, and transactions in relationship databases and large tables are "performance killers". In high-co-conditions, the performance comparison between sql and no-sql has always been controversial due to different environments and angles, not that in any scenario, no-sql is always faster than sql.
4) Distributed storage of large amounts of data
Storage of large amounts of data If large commercial data, such as Oracle, is used, the cost of the entire solution is very high and costs a lot of money on hardware and software. NoSQL distributed storage, which can be deployed on inexpensive hardware, is a very cost-effective solution. This is not to say that NoSQL can solve all problems, such as ERP systems, BI systems, in most cases, or recommend the use of traditional relationship databases. The main reason is that the business model of such systems is complex, and the use of NoSQL will lead to increased maintenance costs for the system.


1.2The difference between Nosql and SQL 
1.SQL database is called a relationship database (RDBMS), while the NoSQL database is called a non-relationship database or distributed database.
2.SQL database is a table-based database, while the NoSQL database has a document-based, key-value-paired, graphical, or column-based database.
3.SQL structure of the database must be defined in advance, while the data in the NoSQL database is dynamically unstructructed.
4.SQL the load capacity of the database is increased by increasing the vertical expansion of the hardware configuration, while the load capacity of the NoSQL database can be increased (horizontally extended) by increasing the number of database servers.
5.SQL database is the use of SQL (structured query language) to define and operate the data, powerful, uniform syntax. The NoSQL database is using UnQL (unstructored query language), the object of its operation is mainly stored in the collection of documents, but The UnQL syntax is not uniform, different NoSQL database syntax is different.
6. Common SQL databases are:MySql, Oracle, Postgres, Sqlite, MS-SQL, etc. NoSQL is common: MongoDB, BigTable, Redis, Hbase, Neo4j, etc. 
7. For complex queries: SQL is very good, while NoSQL is not. Because NoSQL does not have a standard interface for performing complex queries. Compared with SQL's powerful query capabilities, NoSQL's query capabilities are a bit stretched. 
8. For the types of data that can be stored:SQLdatabases are not well suited for hierarchical data storage. However, the NoSQL database can store hierarchical data well because it stores data as a key-value pair, similar to JSON data. NoSQL databases are more likely to be used for big data. Hbase, for example, is a good example. 
9. For a large number of transaction-based applications:SQL Database is ideal because it is more stable and guarantees atomicity and consistency of data. NoSQL, on the other half, has limited processing power over transactions. 
10. In terms of documentation support: All SQL database manufacturers have good support for their database products, and there are many experts who can help you deploy large SQL database extensions. NoSQL now has only community support, and there are few experts who can help you deploy large NoSQL database extensions. 
11. In terms of attributes:SQL databases follow THED (i.e., atomicity, consistency, isolation, persistence)attributes, while NoSQL databases follow CAP therams (i.e., consistency, availability, partition tolerance). 
12. Classification of databases: For SQL databases, business channel-based SQL databases can be divided into open or closed source products. For NoSQL database, the basic way to store data can be divided into graphical database, key-value database, document database, column database, XML database. 





2、 Performance tuning
Investigate the most important transactions at Albertawe Arts Center to improve query performance.
The first secondary index created is to associate PlayingName with PlayingDateTime in a Playing table. At the Albertawe Arts Center, customers who want to buy tickets will check which shows' names and when they want to see them to determine which shows they want to see. 
The second secondary index created is the Playing table that associates CompanyNo with PlayingType. You can quickly find out what types of shows your company has. 
The third secondary index created is booking the table that associates the CustomerID with the PlayID. You can check the types of plays that customers like to see based on the customers they are booking. 

3、 Transaction.
3.1 Because the company is missing a specific date when booking the site. So roll back the reting table and add data without a date. 
3.2 Customers can't book these events because they haven't registered yet. Therefore, roll back the subscription table and add unregistered subscriptions. 

4、 [bookmark: _Hlk61658915]Distributed database solutions
4.1Data shrapning technology overview 
Data fragmentation can also be called data segmentation, which is the necessary technical means for database distributed. A distributed database is a logical combination of several different database instances. Data fragmentation refers to splitting the global relationship of a distributed database into different local data DNs, and the resulting data binary is called a logical fragment of the relationship. After the number is mentioned, the DBA can better plan and implement the distribution of data according to the specific scene, and also make it easier to control the redundancy of the shrapned data.
4.2 The logical relationship between divided metagroups follows the following principles
(1)Integrity Principle: All data items for a global relationship must be included in a fragment, and no data item is allowed to be subsopply to the global relationship, but not to any one fragment. 
(2) The principle of refactoring, by performing a joy operation on all horizontally divided fragments, and by performing a union operation on all vertically divided fragments, you can reconstruct the global relationship.
(3)The principle of non-intersection: The intersection of any two fragments of a global relationship is empty (except for the primary key properties of vertical shrapned). The principle of non-intersection is not necessary, but following this principle reduces the complexity of the shraptony. Distributed redundancy can be controlled when the shrapned is not intersected. 
The size of the shrapned and the performance of the system need to be considered in an integrated process when doing data singing. In addition to being limited by the storage space of the physical node, the size of the shrapter is also considered for memory size, CPU performance, and so on. It is common practice to group hot data into one or some data shrapge, which runs on a node with better performance. In addition, unnecessary data redundancy should be reduced to avoid overs overhead in maintaining data consistency.
4.3 Split vertically
Advantages of vertical splitting: The splitting of the database is straightforward and the split rules are clear. Application modules are clear and easy to integrate. Data maintenance is easy to navigate and easy to locate.
Disadvantages of vertical splitting: Some table associations cannot be completed at the database level and need to be completed in a program. The amount of big data in a single table still has performance bottlenecks. Transactions are relatively complex. After the split reaches a certain level, scalability is limited.
4.4 Horizontal split
The advantages of horizontal splitting: address bottlenecks in the volume of big data and high-hot-spot access performance in a single form library; Transactions are relatively simple. As long as the severing rules are well defined, it is basically more difficult to encounter scalability limitations.
[bookmark: _GoBack]Horizontal split disadvantage: Split rules are relatively complex and it is difficult to abstract a spacing rule that meets the entire database. The maintenance of later data is more difficult, and it is more difficult to manually locate data. The product logic will become more complex. For example, by the year to carry out historical data archiving split, this time in the page design needs to constrain the user must first select the year before the query.
4.5 Summary of horizontal and vertical splits: 
Vertical split of data sheets: Single table complexity. 
Data table horizontal split: Sub-table: solve the problem of single-table big data volume.
4.6Abertawe Arts Centre Case Study.  

[image: ]
Customer tables are horizontally split because a large amount of customer information may be stored. 
The Company table is split horizontally. Because a large amount of corporate data is stored, a horizontal split is performed to solve the problem of large amounts of data. 
Playing tables are split vertically basedonPlayingID, PlayingType, and PlayingDateTime.  Because PlayingType and PlayingDateTime are high-frequency fields. You have direct access to the type and time of the show. 
The Booking table is split horizontally. Because a large amount of Booking data is stored, a horizontal split is performed to solve the problem of large amounts of data. 
The Renting table is horizontally split. Because a large amount of data is stored, a horizontal split is performed to solve the problem of large amounts of data. 
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