Abstract:With the development of society, bicycle rental management continues to grow, resulting in complex bicycle management work. The bicycle rental management system can standardize and efficiently complete the entire management service process. system by designing bicycle dictionary table(DictBike), employee table(DictStaff), user table(DictUser), user rental bicycle table(HrRentInfo), user maintenance information table（HrRepairInfo), staff service user form（pubserviceinfo）etc.Add constraints, primary keys, foreign keys, etc to the database to ensure data validity.
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1.The difference between SQL and NoSQL
The main representatives of SQL relational databases: SQL Server, Oracle, MySQL, PostgreSQL. The advantage is that it is easy to implement: 
Ease of use: The general-purpose SQL language makes it very convenient to operate relational databases.
Ease of maintenance: rich integrity (entity integrity, referential integrity, and user-defined integrity) greatly reduces the probability of data redundancy and data inconsistency. 
Non-relational database (NoSQL) is a general term for database management systems that are different from traditional relational databases. Main representatives: MongoDB, Redis, CouchDB.
Due to the natural diversity of non-relational databases and their relatively short emergence time, compared with relational databases, there are many non-relational databases, and most of them are open source. 
The disadvantages are obvious: Does not provide support for SQL: If the industry standard such as SQL is not supported, there will be a certain cost of learning and application migration for users Insufficient feature support: Existing products provide limited functionality, most NoSQL databases do not support transactions, and do not provide various additional features like MS SQL Server and Oracle, such as BI and reporting, etc. The immaturity of existing products: most products are still in their infancy. In this example, since it is only one user bicycle management, the user usage is not very large, so it is recommended to use a more mature relational database.

2.Add index
--Create an index to optimize query performance by [userId], [ibikeId], [beginTime] and [endTime]
--Create an index to optimize query performance by [userId],[noStaff]，[businessType], [crateDate] and [endDate]

3.Transaction processing problems
When executing a transaction, add transaction processing. When the user rents a bicycle, set the bicycle usage flag to 1 and insert a rental information; if an error occurs, a rollback operation is performed to ensure the data consistency of the two tables;

4. Distributed database solutions                                                                  
   Distributed Database Management System (DDBMS) is a set of software systems responsible for managing logically integrated data access, consistency and completeness in a distributed environment. Due to the distributed nature of the data, DDBMS must also have the distributed management characteristics of the computer network communication protocol in the management mechanism.   
Data segmentation: It means that the data we store in the same database  isscattered and stored on multiple databases (hosts) through certain specific conditions, so as  to achieve the effect of dispersing the load of a single device.
According to the segmentation rules, it can be divided into two segmentation modes: 
[bookmark: _GoBack]Vertical (vertical) segmentation and Horizontal (horizontal) segmentation: According to the logical relationship of the data in the table, the data in the same table is divided into multiple databases (hosts) . The difference and advantages and disadvantages of vertical segmentation and horizontal segmentation have been discussed earlier. It will be found that each segmentation method has disadvantages, but the common characteristics and disadvantages are: the problem of introducing distributed transactions; the problem of cross-node join; cross-node merging Sorting and paging problems; Multiple data source management problems. For the segmentation principle, the following are suggested:
The first principle: try not to divide as much as possible. The second principle: If you want to segment, you must choose the appropriate segmentation rules and plan in advance. The third principle: Data segmentation should try to reduce the possibility of cross-database Join through data redundancy or table grouping. Fourth principle: Because database middleware is difficult to grasp the advantages and disadvantages of data Join implementation, and it is extremely difficult to achieve high performance, business reading should use multi-table Join as little as possible. 
In the case of horizontal fragmentation, the determined condition is: split the bicycle maintenance information table and rental information table according to the rental time and return time according to the large business table after 3 months of return, reducing the query and operation of the main database performance bottleneck;
  In the case of vertical fragmentation, the determined conditions are: the bicycle maintenance information table, rental information table, member information maintenance, etc. are divided according to the business, and the rental and bicycle maintenance business operations are carried out through the wiping sweat to find the member information interface for unified query to complete the data. operate; It is recommended to use alwayson for the overall business, to do failover, to make a master-slave database, to use a read database for business query databases, and to use a write database for information such as rental and maintenance services, which has ensured high database availability.

5.Description of the database table
a.System E-R diagram
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b.database table structure
	bicycle dictionary table(DictBike)

	field name
	type
	defult value
	primary foreign key
	null or not
	notes

	ibikeId
	int
	null
	primary key
	no
	bike Id

	bikeName
	varchar(50)
	null
	
	no
	bike name

	registerDate
	datetime
	null
	
	yes
	registration time

	isRented
	int
	null
	
	no
	whether it is rented, 1 is rented, 0 is not rented




	employee table(DictStaff）

	field name
	type
	defult value
	primary foreign key
	nullor not
	notes

	noStaff
	int
	null
	primary key
	no
	employee ID

	staffName
	varchar(50）
	null
	
	yes
	employee's name

	shopCode
	varchar(50)
	null
	
	yes
	Business ID

	roleType
	varchar(50)
	null
	
	yes
	Role

	createTime
	datetime
	null
	
	yes
	creation time 




	user table(DictUser）

	field name
	type
	Defult value
	primary foreign key
	null or not
	notes

	userId
	int
	null
	primary key
	no
	employee ID

	cName
	varchar(50)
	null
	
	yes
	users’s name

	cSex
	varchar(5)
	null
	
	yes
	gender

	YearOld
	int
	null
	
	yes
	age

	phoneNumber
	varchar(50)
	null
	
	yes
	mobile number

	createTime
	datetime
	null
	
	yes
	creation time




	user rental bicycle table(HrRentInfo）

	field name
	type
	Defult value
	primary foreign key
	null or not
	notes

	iRentId
	int
	null
	primary key
	no
	ID

	userId
	int
	null
	foreign key
	yes
	User ID

	ibikeId
	int
	null
	foreign key
	yes
	employee ID

	beginTime
	datetime
	null
	
	yes
	start time 

	endTime
	datetime
	null
	
	yes
	end Time

	status
	int
	null
	
	yes
	status, 0 renting, 1 renting finished





	user maintenance information table(HrRepairInfo)

	field name
	type
	Defult value
	primary foreign key
	null or not
	notes

	iRepairId
	int
	null
	primary key
	no
	ID

	userId
	int
	null
	foreign key
	yes
	User ID

	noStaff
	int
	null
	foreign key
	yes
	employee ID

	business type
	varchar(50)
	null
	
	yes
	transaction type

	crateDate
	datetime
	null
	
	yes
	start time 

	endDate
	datetime
	null
	
	yes
	end Time

	status
	int
	null
	
	yes
	status,0renting,1rentingfinished



	staff service user form(pubserviceinfo)

	field name
	type
	Defult value
	primary foreign key
	null or not
	notes

	userId
	int
	null
	foreign key
	no
	User ID

	noStaff
	int
	null
	foreign key
	no
	employee ID
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