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ABSTRACT
This SQL database is a database created from a relational model. The so-called relationship model is the "one-to-one, one-to-many, many-to-many" relationship model, The relational model refers to the two-dimensional table model, so a relational database is a data organization composed of two-dimensional tables and their connections.
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1.SQL vs. NoSQL
 1.1. What is a database
If we talk about SLQ and NOSQL, we have to know what a database is, a database is a collection of data stored in an organized manner. To put it simply, a Database is a warehouse for storing data. This warehouse is organized and stored according to a certain data structure, we can manage the data in the database through various methods provided by the database, to put it more simply, a database is like the warehouse of our lives. The only difference is what they store. There are three kinds of database models, which are Hierarchical database, WEB database and SQL database. In today's Internet, the most commonly used database model is mainly two kinds, namely relational database and non-relational database. In today's Internet, the most commonly used database model is mainly two kinds, namely SQL database and NOSQL database.
1.2 What is a SQL ,its advantage and disadvantage
(1) What is a SQL
SQL database is a database created from a relational model. The so-called relationship model is the "one-to-one, one-to-many, many-to-many" relationship model, The relational model refers to the two-dimensional table model, so a relational database is a data organization composed of two-dimensional tables and their connections. The relational model includes data structure and data integrity constraints，and so on. Data structure is the problem of data storage, two-dimensional table, integrity constraint refers to the data constraints in the table, the constraints between tables. SQL database is a good store of relational model data, such as a teacher for multiple students (" many-to-many "), a book for multiple authors (" one-to-many "), and a book for a publication date (" one-to-one "). Common relational databases are Oracle, DB2, PostgreSQL, Microsoft SQL Server, Microsoft Access, and MySQL.
(2) Its advantage and disadvantage
There are four main advantages of SQL database. First, relational database is easier to understand than non-relational database, because two-dimensional table structure is something we have more contact with in daily life, so relational model is easier to understand than other models. The second point is that it is easier to use because the SQL language makes it easy to manipulate relational databases. The third is that it is easy to maintain, and rich integrity (entity integrity, referential integrity, and user-defined integrity) greatly reduces the probability of data redundancy and inconsistency. The fourth is support for SQL, which can be used for complex queries. The disadvantages of SQL are numerous. First, there is an additional overhead to ensure data integrity. Second, due to the fixed table structure, scalability is poor. Third, you need to write complex SQL and even multi-table federation queries.


1.3 What is a NOSQL, its advantage and disadvantage
(1) What is a NOSQL
Nosql is primarily a database based on a "non-relational model", not just SQL(Structured QueryLanguage), which requires no pre-defined structure, i.e., no tables, etc., and each record can have different types and constraints. NOSQL databases are stored in key-value pairs, and the structure is not fixed. Each tuple can have different fields, and each tuple can add some of its own key-value pairs as needed, not limited to a fixed structure, which can reduce some time and space overhead. 
 (2) Its advantage and disadvantage
The advantages and disadvantages of NOSQL are also obvious. Nosql has three main advantages. First, it is easy to read and write. Secondly, based on key-value pairs, it is easy to extend. Third, the format in which data is stored: nosql is stored in key, value, document, image, and so on, whereas relational databases only support base types.
Nosql has three disadvantages. First, it does not provide SQL support, and it is expensive to learn and use. Second, no transactions. Third, there are no integrity constraints and not enough to support the use of complex cases. 
 (3) Commonly used sql databases
At present, common SQL databases are mysql, SQL server, oracle, access.
Oracle runs on all major platforms, including Windows, with a fully open policy. Enables the customer to choose the most suitable solution. It is also the most secure of all databases. Its sales share in China is more than 50%, with a high market share. But the disadvantage is the management and maintenance is not convenient, the hardware requirements are very high, the price is expensive. Most enterprises and public institutions use oracle, occupying the largest share in the telecom industry.
Mysql is widely used in small and medium-sized websites on the Internet. Its advantage is its low cost, It runs on both Windows and most Linux platforms, and can handle almost any number of users at the same time. However, it has the disadvantage of being difficult to learn. MySQL also lacks some functions of storing programs.
The host operating system of SQL server is window, which is mainly used for the construction of web sites, carrying small and medium-sized web background data. Its advantages are high security and usability, and it is easy to use, but it also has many disadvantages. First, it can only run on Microsoft Windows platform, without any openness at all. Second, the performance of SQL Server will be poor and unstable when the user has too many connections. Third, it is not as secure as other databases。
(4) Commonly used nosql databases
At present, common SQL databases are Redis, MongodDB, Neo4j,
Redis is a key-value storage system where the key is a string type and can only be operated on through the key. The supported data types include string, list, set, zset, and hash.Redis supports master-slave synchronization, where data can be synchronized from the primary server to any number of slave servers.
MongodDB can be used for object and JSON data storage.An open source database system based on distributed file storage provides scalable high performance data storage solutions for WEB applications.
Neo4j is a high-performance NoSQL graphics database that stores data as nodes in a graph and the relationships between them. The two most basic concepts in Neo4j are nodes and edges. Nodes represent entities, and edges represent relationships between entities. Nodes and edges can have their own properties, and different entities are related by various relationships to form complex object graphs.




2. Performance Tuning
2.1 Introduction to index
Indexes are divided into clustered index, non-clustered index and unique index. 
A clustering index is a reorganization of the actual data on disk to sort by the value of a specified column or columns. Clustered indexes sort and store rows of data within a table based on the keys of the rows, where the physical order of the rows in the table is the same as the logical order of the keys.
A non-clustered index contains the index key value and a row locator pointing to the table data store location. Multiple non-clustered indexes can be created on a table or indexed view, and a table without a clustered index can have 250 non-clustered indexes. In general, non-clustered indexes are designed to improve the performance of frequently used queries without clustered indexes.
A unique index indicates that each index value of the index corresponds to only a unique data record. For a single-column unique index, this ensures that the single column does not contain duplicate values. For multi-column unique indexes, the combination of multiple values is guaranteed not to repeat.
In short, an index in a database is like a directory of a book, where you can quickly find the information you want without having to go through the whole book.In a database, the database program USES the index to retrieve data from the table instead of scanning the entire table.The table of contents in a book is a list of words and their pages, and the index in a database is a list of values in a table and where they are stored.
2.2. Advantages and disadvantages of indexing
The main advantages of the index are 5 points. First, create a unique index to ensure the uniqueness of each row of data in the database table. Second, it greatly speeds up the retrieval of data, which is the main reason for creating indexes. Third, it makes sense to speed up the connection between tables and tables to date, especially in achieving referential integrity of the data. Fourth, using the grouping and sort clause for data retrieval can also reduce the time of grouping and sorting in the query. Fifth, through the use of indexes, you can use the optimization concealment during the query to provide system performance.
There are three main disadvantages to indexing. First, it takes time to create and maintain indexes, which increases with the amount of data. Secondly, indexes need to take up physical space. In addition to data table space, each index also needs to take up some physical space. If you want to establish clustered references, then you need more space. Thirdly, when the data in the table is added, modified and deleted, the index also needs to be maintained dynamically, which reduces the maintenance speed of the data.
2.3 The index of this database
In my database, I created four indexes: Instorage_time, Outstorage_time, Payment_price, Inventory_number.
create index Payment_price on Payment(TotalPrice)
I created the Payment_price index so that I could get the order of the prices in the order, so that I could know which item was the most expensive and which was the least expensive of all the items in the order.
create index Instorage_time on Instorage (PutInDate)
The reason I created this Instorage_time index is that I can get the order of the time of storage through this index, so that I can clearly know the time order of the storage of the goods.According to the time of storage, I can judge the time of this commodity in the warehouse, and I can also provide the information of this commodity.
create index Inventory_number on Inventory(ProductNum)
The purpose of creating Inventory_number index is that I can get the quantity of goods in the warehouse through this index, so that I can replenish the goods in time.





3. Transaction
3.1 Description of the first transaction
The first transaction indicates that after both the order table and the order information table have been submitted simultaneously, an error will be prompted when the order table data has been successfully submitted, but the order information table has not been successfully submitted, and the previously submitted order data will also fail to be submitted.The specific process is as follows;First, TRY, and then to order table OrderID, CustomerID, Address, City, Postcode, OutTime insert data respectively, at the same time also to give order information table OrderID, CharacterID, ProductID, TotalPrice inserting data, and then COMMIT the TRANSACTION, the judgement at this point, if the insertion order information table CharacterID is not successful, then, an error occurs,'Rolling back, an error occurred!', otherwise, the order information table and the order table data were submitted successfully.The transaction solves the problem of inserting the order table successfully, but not inserting the order data successfully.
BEGIN TRANSACTION AddNewOrder
  BEGIN TRY
  -- Add OrderInformation 

 --ADD Order
 INSERT INTO [Order] values ('F110','A102','1 road','Swansea','SA1 3WW','2019/12/11')
   INSERT INTO OrderInformation values ('F110','D102','C112','102.2')
  COMMIT TRANSACTION AddNewOrder;
  end try
  begin catch
 IF ('C112' not in (select ProductID from Product))
	BEGIN
		ROLLBACK TRANSACTION AddNewOrder
		RAISERROR('Rolling back, an error occurred!', 16, 1);
	END
	end catch;
3.2 Description of the second transaction
The second transaction indicates that when the order information table is submitted, but ProductNum in the inventory is 0, the system will prompt error 'Rolling back, an error occurred!'.First of all, to the order information table OrderID, CustomerID, Address, City, Postcode, OutTime inserting data, and then judge, if ProductNum is 0, display an error, otherwise, the data submitted to success. This transaction solves the problem of adding order information when inventory is 0.
BEGIN TRANSACTION AddOrderInformation 
 BEGIN TRY
-- Add OrderInformation 
INSERT INTO OrderInformation VAlUES ('F104','D109','C109','109.1')
COMMIT TRANSACTION AddNewOrder;
end try
begin catch
--Check if the product is in stock
IF ((SELECT ProductNum FROM Inventory WHERE ProductID = 'C109' )<= 0)
BEGIN
		ROLLBACK TRANSACTION AddOrderInformation
		RAISERROR('Rolling back, an error occurred!', 16,1);
END
ELSE
		-- Less than 0, OK to commit
		COMMIT TRANSACTION AddOrderInformation;
end catch

4. Distributed Database Solution
4.1. What is a distributed database
A distributed database is composed of a set of data distributed on different computers in a computer network. Each node in the network has the capability of independent processing and can execute local applications. At the same time, each node can also perform global applications through the network communication subsystem. Compared with the previous definition, more attention is paid to the autonomy of the site and the cooperation between autonomous sites.
4.2 Features of distributed database
Distributed database system is developed on the basis of centralized database system technology. It has its own characteristics and characteristics. Many of the concepts and techniques of a centralized database include data independence, data sharing and reduction of redundancy, concurrency control, integrity, security, and recovery. There are three main characteristics; First, data independence. Second, it focuses on the control structure combining autonomy. Third, increase data redundancy appropriately.
4.3 The use of distributed databases in this case and The reconstruction of global relations
 The current centralized relational schema is as follows:
		Customer	(CustomerID, FirstName, Surname, DOB, Postcode, Address, PhoneNo, EmailAddress, PaymentID)
Staff	(StaffID, FirstName, Surname, DOB, Gender，Position，Salary，EmailAddress，PhoneNo)  
Product	(ProductID, CharacterID, ProductCategory, WareHouseID)  
ChaOfProduct	(CharacterID, Color, Size, Price)  
WareHouse	(WareHouseID, WareHouseAddress)  
[Order]	(OrderID, CustomerID, Address, City, Postcode，OutTime)  
InStorage	(InID, StaffID, PutInDate, ProductID, CharacterID)  
OutStorage	(OutID, StaffID, OutTime, ProductID, CharacterID)  
Payment	(PaymentID, PaymentMethod, PaymentState, TotalPrice)  
Delivery	(DeliveryID, deliveryAddress, PhoneNo, ProductID, CharacterID)  
Inventory	(WarehouseID, CharacterID, ProductID, ProductNum)  
OrderInformation	(OrderID, CharacterID, ProductID, TotalPrice)  
Possible solution as follows:
We have three WareHouse, namely England , Scotland, Wales. There are four ProductCategory at the same time, namely Technology, Home & Furniture, Toys & Children , Sports and Leisure.
product table
To be able to access product inventory by WareHouse and product category, use primary horizontal fragmentation for product.
Horizontal fragments are:
	I1; WareHouse = England and ProductCategory = Technology 
	I2; WareHouse = England and ProductCategory = Home & Furniture
	I3; WareHouse = England and ProductCategory = Toys & Children
	I4; WareHouse = England and ProductCategory = Sports and Leisure
	I5; WareHouse = Scotland and ProductCategory = Technology
	I6; WareHouse = Scotland and ProductCategory = Toys & Children’
	I7; WareHouse = Scotland and ProductCategory = Sports and Leisure
	I8; WareHouse = Wales and ProductCategory = Technology
	I9; WareHouse = Wales and ProductCategory = Sports and Leisure’

Reconstruction: P1  P2  P3  P4 P5  P6  P7  P8  P9

Staff Table
Use derived fragmentation for Staff table (based on product, an employee belongs to only one warehouse):
Si : Staff	productID Pi  1  i  9
Reconstruction: S1  S2  S3  S4  S5  S6  S7  S8  S9

Inventory Table
Use derived fragmentation for Staff table (based on product, the stock of a product belongs to one place only):
Ini : Inventory		productID Pi  1  i  9
Reconstruction: In1  In2  In3  In4  In5  In6  In7  In8  In9

Customer table
Select the warehouse for distribution according to the location of the customer
Horizontal fragments are:
C1: Warehouse = England
C2; Warehouse = Scotland
C3; Warehouse = Wales

Order table
Use derived fragmentation for Order (based on Customer, every order will have a corresponding customer)
Oi:	Order  		CustomerNo Ci		1  i  3
Reconstruction: O1  O2  O3
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