Report

Abstract  This report is divided into three parts. It mainly introduces the difference between NoSQL and SQL, analyzes the business information and implements the database. The database is optimized and the corresponding index is designed. At the same time, the scheme of changing the distributed design of the database is put forward.
1. NOSQL AND SQL
SQL database provides relational tables to store data, and NoSQL database uses Josn like key value pairs to store documents. The table structure in SQL has strict data schema constraints, so it is difficult to make mistakes in storing data. NoSQL is more flexible and free to store data, but it will also lead to data inconsistency. In SQL database, you can't add data to tables and fields unless you define the schema of tables and fields in advance. In NoSQL database, data can be added at any time without defining documents and collections in advance. Before the logical operation of SQL data, we must define the data mode. The data mode can be changed later, but the major change of the mode will be very complex. Therefore, NoSQL database is more suitable for engineering projects that cannot determine data requirements. The schema contains a lot of information: primary key - unique flag, just as ISBN uniquely determines a record; Index - usually set index fields to speed up search; Relationship - logical connection between fields; Counting functions such as triggers and stored program SQL have the normalization of database. Although NoSQL can also use normalization, it prefers non normalization. In SQL, we need to add a new table tableB, and an old table tableB is associated with the new table. We only need to use the foreign key B_ ID is used to reference the information in tableB. This design can minimize the redundancy of data. We don't need to repeatedly add all the information of tableB for tableA - we just need to reference it. This technology is called database standardization, which has practical significance. We can change the information of tableB without modifying the data in tableA. NoSQL is more about adding tableB information to each item of data in tableA, which will make the query faster, but the efficiency will be significantly reduced when there are more records to update the press information.

2. Business analysis and customer issues
By analyzing the scenario description, the following ER diagram is designed
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The maintenance records and maintenance costs of maintenance engineers can be recorded using the intermediate relationship of maintenance. Recycle can record the recovered bicycle frames, and booking records the customer's reservation information.
It can be seen from this ER diagram that we have a separate parts list to record the price and size of each part when customers repair bicycles, which can make it easier to manage our data uniformly At the same time, each bicycle has different types, and it is also designed in this model. When customers Book bicycles, we add the start lease time and end lease time to the relationship booking to record the lease duration and mark the price.

For questions raised by users
a. Sometimes bicycle repair bookings are recorded but the details of the specific return date(s) as requested by customers are not registered in the system.

The solution to this problem only needs to judge whether the user has registered. If the user has not registered, the transaction will be rolled back

b.	Customers are able to book bicycle hire times that are not registered as possible schedules available.

Judge whether the bicycle has rental time. If there is a specified rental time, the data can be inserted into the reservation table

3. Distributed design scheme
In the actual production environment, the amount of data in the booking table may be too large. We can reduce the pressure on the server through the horizontal partition technology. Partitioning the booking table is to divide the table into two or more smaller segments according to the partition key.
Using the method of combining linked server and stored procedure, the global operation submitted by users is transformed into local operation on vertical partition tables of multiple sites. Using stored procedure can ensure the acid characteristics of distributed transactions.
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