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Eco Bike Hub database report
Abstract
The rapid development of science has brought computers into most fields. Now, with the development of social production, the improvement of people's living standards. The bike rental industry is also emerging. Facing the booming bike rental market. The original simple and complex manual lease management record is not enough to handle more and more business information. Therefore, people use computer technology to assist coordination and management of lease work gradually become inevitable. Bicycle rental management is to the rental status of the vehicle, the basic information of the vehicle, the basic information of the customer management. Because the relationship between these processes is complex. There are one-to-one relationships, one-to-many relationships, and there are many-to-many relationships. These work make the bicycle management work become complicated and tedious. Many rental management companies adopt manual management mode, which directly leads to the occurrence of mistakes and low service quality. The development of bicycle rental management system solves this problem fundamentally. This management system covers all aspects of the vehicle rental business. So that the bicycle rental service can be completed quickly and standardized. Save manpower and material resources, improve service quality, indirect economic benefits.

The system designed the bike table, customer table Custon, order table OrderInfo, shop table Shop, employee table employee, shopemployee table ShopEmployee and so on, and then added constraints and primary keys, foreign keys and other operations to the database to ensure the validity of data.
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1. Difference between SQL and NoSQL

SQL (Structured Query Language) database, refers to a relational database.  Main representatives: SQL Server, Oracle, MySQL (open source), PostgreSQL (open source).

   NoSQL (Not Only SQL) generally refers to non-relational databases.  Main representatives: MongoDB, Redis, CouchDB.

Some projects may be better suited to use an SQL database, while others may be better suited to NoSQL, and some projects use either one to achieve the desired results.  This article does not support any party, as there is no one way to be used in all projects.
SQL databases define and operate on data-based structured query Language (SQL). This language is very powerful from the side. SQL is one of the most generic and widely used options, making it a safe choice, especially for complex queries. But on the other hand, it can be restrictive. SQL requires you to use a predefined schema to determine the structure of the data before using it. In addition, all of your data must follow the same structure. This can require a lot of upfront preparation, meaning that structural changes are both difficult and disruptive to the system as a whole.

NoSQL databases have dynamic schemas for unstructured data. Data is stored in a variety of ways, which means it can be document-oriented, column-oriented, graphically based or organized for KeyValue storage. This flexibility means that documents can be created without first defining the structure. Each document can also have its own unique structure. Syntax varies from database to database, and you can add fields at any time.
SQL databases are vertically scalable. You can increase the load on a single server by adding RAM, CPU, or SSD capabilities. NoSQL databases can scale horizontally. You can handle more traffic by sharding or adding more servers to a NoSQL database, so NoSQL databases are better suited for big data storage. SQL databases are table-based, while NoSQL databases, on the other hand, are key-value pairs, document-based, graphical databases or wide column stores. This makes relational SQL databases a better choice for applications that require multi-row transactions, such as accounting systems, or legacy systems built for relational structures.
2. Add index

CREATE UNIQUE INDEX index_ename ON employee (ename);

CREATE UNIQUE INDEX index_one ON orderinfo (bikeid,backtime,orderstate);

CREATE UNIQUE INDEX index_bname ON bike (bname);
3. Transaction Processing Issues

To ensure that only one person can use the bicycle at the same time period, we can limit the time, bicycle number, and bicycle status in the order table to ensure that the same time can only be generated by one order record. To do this, we need  Add a unique constraint to the orderinfo table to ensure the uniqueness of the data.
ALTER TABLE orderinfo ADD UNIQUE (bikeid,backtime,orderstate);

The above sql statement is the most important part of our implementation of this logic. When we insert data with the same bikeid, backtime, and orderstate, a binding error will occur, resulting in repeated data insertion failures and bicycle reservation errors.  The transaction operation could not be completed. Operation is performed through a transaction. If the insertion is successful, the transaction will be committed. If there is a constraint error during insertion, the transaction will be rolled back and the previous data insertion will be cancelled.
4. Distributed database solutions
The overall design of a distributed database has two ideas and directions, one is an architecture based on shared storage (share everything), and the other is an architecture based on data sharding (share nothing).
The architectural feature of shared storage is that the underlying storage shares a data pool, and the upper database server layer can be elastically expanded. Typical cases are DB2 purescale, OracleRAC, Alibaba Cloud PolarDB, etc. The advantage of this architecture is that it is naturally suitable for cloud databases, such as Alibaba  Cloud, the upper-layer sql engine can be mysql or pg, and it can be expanded infinitely. The underlying storage is actually the same. The user application is only to apply for several upper-level mysql or pg servers and open up a space for the user in the underlying storage.  If so, you can achieve elastic scaling of resources. In fact, the database of this architecture cannot be called a distributed database in the strict sense.
The characteristic of the data sharding architecture is that the underlying data is scattered and distributed to different data nodes through certain rules such as hash or range. During the calculation, multiple underlying nodes participate in the calculation together, which can be regarded as an MPP parallel computing architecture.  At the same time, the data node can be expanded, and the upper layer is parsed and forwarded by the coordinating node. This is a typical distributed database architecture at present, and it is also the focus of this paper.
5. Database table structure description
	bike(bike)

	Field Name
	Type
	Defaults
	Key
	Null or not
	Notes

	bid
	int(11)
	null
	primary key
	NO
	frame number

	bname
	varchar(255)
	null
	
	YES
	bike name

	timeprice
	int(11)
	null
	
	YES
	hourly price

	dayprice
	int(11)
	null
	
	YES
	day price


	custom(customer information)

	field name
	type
	Defaults
	Key
	Null or not
	Notes

	cid
	int(22)
	null
	primary key
	NO
	customer number

	cname
	varchar(255)
	null
	
	YES
	customer name

	cphone
	varchar(255)
	null
	
	YES
	customer phone

	cmoney
	int(11)
	null
	
	YES
	customer balance


	employee(employee information)

	field name
	type
	Defaults
	Key
	Null or not
	Notes

	eid
	int(11)
	null
	primary key
	NO
	employee id

	ename
	varchar(255)
	null
	
	YES
	employee's name

	ephone
	varchar(255)
	null
	
	YES
	employee phone

	eintro
	varchar(255)
	null
	
	YES
	employee notes

	esex
	varchar(255)
	null
	
	YES
	employee gender

	eage
	int(11)
	null
	
	YES
	employee age


	orderinfo(order information)

	field name
	type
	Defaults
	Key
	Null or not
	Notes

	orderid
	int(11)
	null
	primary key
	NO
	order number

	customid
	int(11)
	null
	MUL
	YES
	customer number

	employeeid
	int(11)
	null
	MUL
	YES
	employee number

	bikeid
	int(11)
	null
	MUL
	YES
	bike number

	ordermoney
	int(11)
	null
	
	YES
	order amount

	ordertime
	datetime
	null
	
	YES
	order time

	ordertype
	varchar(255)
	null
	
	YES
	order type

	remarker
	varchar(255)
	null
	
	YES
	order note


	shop(store information)

	field name
	type
	Defaults
	Key
	Null or not
	Notes

	sid
	int(11)
	null
	primary key
	NO
	shop number

	sname
	varchar(255)
	null
	
	YES
	shop name

	scontent
	varchar(255)
	null
	
	YES
	Shop
 introduction


	shopemployee(store staff information)

	field name
	type
	Defaults
	Key
	Null or not
	Notes

	shopid
	int(11)
	null
	primary key
	NO
	shop number

	employeeid
	int(255)
	null
	primary key
	NO
	employee number


6. Constraint tests and screenshots
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— insert into orderinfo data,
— ALTER TABLE orderinfo ADD UNIQUE (bikeid, backtime, orderstate)
— The uniqueness constraint caused the insert to fail
Elbegin tran
Elbegin try

INSERT INTO orderinfo VALUES (5009, 1, 1, 10001, 20, ’2022-01-10,
end try
begin catch
B select Error_number() as ErrorNumber,
Brror_severity() as BrrorSeverity,
Brror_state() as ErrorState ,
Error_Procedure() as ErrorProcedure,
Brror_line() as Errorline,
Error_message () as ErrorMessage
B if(€@trancount>0)

rollback tran

end catch
Elif (8trancount>0)
comnit tran
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