[bookmark: _Toc77770438]Abstract
In this paper, a database system for Pronto parcels is established, with six tables. It can meet the basic needs of the company, the staff of the company have appropriate access rights, and can be assigned the right type of transport vehicle to carry the packages they deliver every day. Packages can be registered on the system, and these packages have detailed properties, including address and address. At the same time, the system can track the real-time information of packages to determine whether they are delivered to customers. The database system can help Pronto parcels reasonably manage its express system. And the company can conduct reliable information retrieval and data processing.
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I. [bookmark: _Toc77770439]SQL vs. NoSQL
1.1 [bookmark: _Toc77770440]SQL
Relational database is one of the most widely used databases. It uses the structure of two-dimensional table to store data. The data table is easy to design and has standard SQL standard., A two-dimensional table, also known as a relationship, is a collection of two-dimensional arrays, which represents the relationship with the stored data objects and is composed of rows and columns. There are "one to one, one to many, many to many" associations between two-dimensional tables. Therefore, a relational database is a data structure composed of two-dimensional tables and their associations. Relational database is the use of mathematical theory to process the data in the database, build a database on the basis of the relational model, and use a more scientific and reasonable method to build a new database model on the basis of the traditional database. By analyzing the data in the database model, we can find out the relationship between the data and the data. In this way, we can build a relatively preliminary database. Through continuous analysis and contact, we can build a table into a data model. In this model architecture, people can query and store the data. If people use this relational database according to their own relationship between the data, the computer system can find and present the data from the model more conveniently and quickly. In the design of computer network, the use of relational database technology can significantly improve the efficiency of computer network in operation, saving a lot of time and cost.

SQL (Structured Query Language) is the English abbreviation of structured query language. It is a programming language for building database, modifying and querying data. It is also the extension of database script file. SQL integrates data query language, data manipulation language, data definition language and data control language, with unified style. It can complete all operations in the database, including defining relational model, entering data, establishing database, querying, modifying, deleting database and data, etc. it provides a good foundation for the development of database system. When using SQL language for data operation, the user only needs to tell the computer "what to do", but does not need to explain "how to do". The operation process will be automatically controlled by the system. This model reduces the burden of users and improves the independence of data. The standard data query language SQL is widely used in relational database, which can query, manipulate, define and control the data in relational database. It is a general and easy to understand database management language.

After decades of development, relational database is the mainstream product in the field of database. It has four characteristics: atomicity, consistency, persistence and isolation (acid characteristics of database transactions). In addition, relational database also needs to provide transaction recovery, rollback, concurrency control, transaction recovery, transaction recovery, transaction recovery, transaction recovery, transaction recovery, transaction recovery, transaction recovery, transaction recovery and transaction recovery Deadlock resolution and other issues. Relational database is easy to use and easy to understand and maintain, but also has a strong security, transaction assurance, so it is widely used. But with the rise of all kinds of Internet, all kinds of data and information in our life will be used or shared online. Because of its own structural characteristics, relational database is difficult to achieve an efficient and scalable architecture. At this time, nonrelational database will be more useful than relational database.
1.2 [bookmark: _Toc77770441]NoSQL
Non-relational database, also known as NoSQL (not only SQL), means more than structured query language (SQL). NoSQL is different from the way of relational database management. Its data model is not the relational model of relational database, but the non-relational model of key value, column and document. It does not support the acid feature of relational database transactions. They are built on the non-traditional relational data model, and they exist to meet more Internet business, and generally they are open source and free, so they are more convenient to use. It has two main advantages.

(1) It has horizontal and vertical two-way expansion ability: because of its own structural characteristics, relational database must be arranged on multiple servers, but NoSQL can be arranged on one server.

(2) Free structure: in a non-relational database, the key value pairs are generally stored. These two advantages can make NoSQL better integrate into the cloud computing environment and build better cloud services.


1.3 [bookmark: _Toc77770442]Comparison between SQL and NoSQL
There is a big difference between relational database and non-relational database in use scenarios, so it must be applied in the field suitable for them to give full play to the advantages of these two kinds of databases.

SQL has the following advantages:
(1) Because the relational database uses two-dimensional table, it is more in line with the logical world, so it is easier to understand than the structure of the table;

(2) They are common SQL language, which can do very complex data query in one table or among multiple tables, so learning and operation is convenient;

(3) Its integrity and transaction consistency make it easier to maintain. 

The disadvantages of SQL are as follows:

(1) Because it needs to maintain its consistency, its readability will be poor;

(2) The structure is fixed;

(3) The reading and writing efficiency of massive data is not high.

NoSQL has the following advantages:

(1) High literacy;

(2) Based on the key value pair, you can think of it as a pair of primary keys and values in a table

It has good performance and is easy to expand;

(3) The format is flexible, and the data types are various, which can be key pair values, or even documents

Image, a wide range of application scenarios, but the relational database only supports the original data type.

Disadvantages of NoSQL

(1) No SQL support, high learning cost;

(2) There are no transactions.
[bookmark: _Toc77770443]II.  Performance Tuning
For the database of Pronto parcels, I will design auxiliary query from the following three aspects to improve the efficiency of query.

when querying package information, you often need to use model to filter package information, so adding index to the model of package table and later using model as query condition can improve the efficiency of query.
[image: ]

when querying the order information, you often need to use the address information to filter the order information, so adding an index to the receiving and sending address of the order table, and later using the receiving and sending address as the query condition can improve the efficiency of the query.
[image: ]

when querying the customers information, you often need to use the name and telephone number to filter the customers information, so adding an index to the name and telephone number of the customers table, and later using the name and telephone number as the query condition can improve the efficiency of the query.
[image: ]


III. [bookmark: _Toc77770444]Transaction

According to the demand of Pronto parcels, the company sometimes records the package delivery booking, but the details of the specific delivery date required by the company are not registered in the system. At the same time, customers can book the delivery time of unregistered schedules.

So the following solution is designed to solve the problem. First, judge whether the delivery date is empty. When the delivery date is empty, the system will prompt you to enter the delivery date. Second, judge whether the delivery date is consistent with the expected delivery date. If not, you need to store the expected delivery date to facilitate the operation of the scheduled date.[image: ]




IV. [bookmark: _Toc77770445] Distributed Database Solution
Distributed database system (DDBS) has a history of more than 20 years. It has experienced a process from emergence to development and has made great progress. Many technical problems have been raised and solved. Since the 1990s, DDBS has entered the stage of commercial application. At present, the distributed database technology has been mature and widely used. Some database manufacturers are constantly introducing and improving their distributed database products to meet various needs and expand market share. However, the implementation and establishment of distributed database system is definitely not the simple combination of database technology and network technology, but the technology sublimation after the mutual penetration and organic integration of these two technologies, which has produced many new technologies. Moreover, although the distributed database system is based on the centralized database system, it has its own characteristics and theoretical basis.

In this case, the UK headquarters will be the core of the whole distributed database system. It includes basic information maintenance subsystem, employee information subsystem, salary information subsystem, reservation subsystem and query subsystem.

4.1 [bookmark: _Toc77770446]Database design for offices around the world
For offices in other regions, database design focuses on local applications while ensuring that they support global applications. The database system of the information center of the office only includes some express reservation subsystem, some customers and vehicle information. Among them, the basic information of employees includes salary information and dispatch information, which is maintained and managed by the UK headquarters.

Due to the global dispersion of express delivery business, all offices only store local booking information.

4.2 [bookmark: _Toc77770447] Structural design.
The database of this case includes the following entities: employee, employee salary, customer, order, package, and vehicle. Their respective entity relationship diagram is as follows:




Figure 1:  office entity attributes


Figure 2: parcel entity attributes


Figure 3:  order entity attributes



Figure 4:  employee entity attributes



Figure 5:  Customer entity attributes




Through the above analysis of entities and their attributes, we transform the data structure of the data into a relational schema conforming to 3NF, as follows:
offices：id, country, headquarter/branch, address
employee: id, name(firstname, lastname), gender, age, salary
customer: id, name(firstname, lastname),phone, type
order: id, office, employee, sender, senderadd, payable,paid,discount
parcel: id, o_id, plan_time, module, get_person, get_phone, status

According to the requirements of this case and the relationship model of this case, the database is established. The structure design of the database is shown in table 1-5.

	Column 
	Datatype
	Length
	NullOrNot
	Comment

	ID
	char
	6
	N
	PK

	firstname
	varchar
	64
	N
	

	lastname
	varchar
	64
	N
	

	gender
	char
	10
	N
	

	age
	int
	
	N
	

	O_id
	char
	6
	N
	FK


Table 1: employee information table

	Column
	datatype
	Length
	NullOrNot
	Comment

	D
	int
	30
	N
	PK

	county
	date/time
	30
	N
	

	isHp
	varchar
	50
	N
	

	address
	int
	50
	N
	


Table 2: office information table

	Column
	datatype
	Length
	NullOrNot
	Comment

	ID
	char
	6
	N
	PK, FK

	O_id
	char
	6
	N
	FK

	salary
	int
	
	N
	


Table 3: Emp_sal information table

	Column
	datatype
	Length
	NullOrNot
	Comment

	CustomerID
	char
	6
	N
	PK

	Name
	varchar
	60
	N
	

	Phone
	char
	20
	N
	

	type
	char
	20
	N
	


Table 4: Customer information table



	Column
	datatype
	Length
	NullOrNot
	Comment

	ID
	char
	6
	N
	PK

	c_id
	char
	6
	N
	FK

	Send_address
	varchar
	64
	N
	

	O_id
	char
	6
	N
	FK

	E_id
	char
	6
	
	FK

	Pay_total
	float
	
	
	

	Dis_total
	float
	
	
	

	Dis_num
	float
	
	
	


Table 5: order information table

The information management system we designed for Pronto parcels is a distributed database design. According to the logical structure of each table and the requirements of distributed design, the relationship should be designed in the form of segmentation, that is, the data should be stored in the form of segmentation and processed in a distributed way.

Data fragmentation, also known as data segmentation, is one of the characteristics of distributed database. In a distributed database, the global database is the logical whole of the local databases in each site, and the data in each local database is separated by some logic of the global database. This reduces network traffic and improves efficiency.

There are three basic methods for data slicing

1) Horizontal slicing: divide all tuples of global relation into several disjoint subsets according to specific conditions, and each subset is a logical fragment of global relation, which is called fragment for short. They are obtained by applying a selection operation to the global relationship, and can be restored by merging these fragments.

2) Vertical slicing: projection operation is performed on several attributes in the attribute set (field set) of the global relationship (table or view), that is, a vertical slicing of the global relationship is obtained. Each attribute of the global relationship is required to be mapped to at least one vertical segment, and each vertical segment contains the key of the global relationship. In this way, the global relationship can be restored by performing join operations on these fragments.

3) Mixed slicing: a mixture of horizontal and vertical slicing.


In this case, according to the principles of information center design and venue design, taking the "offices" relationship as an example, the headquarters stores the information of all branches, while the branches only store local information. Therefore, for the " offices " relationship, different values of the "IsHp" attribute are used as fragmentation conditions to horizontally fragment to obtain different logic.

In this case, there is a headquarters and several branch. The attribute value of "reserved place" of headquarters is 0, and the attribute value of "reserved place" of branch is 1, 2, 3.
[image: ]
[image: ]


And all employees of the company can be distinguished according to men and women, and can be distributed horizontally. In the future, it will be convenient to count the ratio of men and women in the company.
[image: ]
[image: ]

Because the employee information of each division is different, the employee information of the division can be extracted from the division, and the employee information of each division can be divided vertically.
The first column is the properties of the company, the second and third columns are the name, and the fourth column is the salary
[image: ]
[image: ][image: ]
[image: ][image: ]

V. [bookmark: _Toc77770448]Summary
The working scenario in this case is very suitable for distributed database. It consists of a headquarters and several branches, and follows the principle of distributed transparency. It meets the design requirements of the whole database system which is physically dispersed and logically unified, and can basically meet the functional requirements of users.

The information management system is not perfect, there are some functions, can be further improved.
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FICREATE PROCEDURE pro_add_parcels
@id char (6),
@o_id char (6),
@plan_time date,
@size varchar(64),
@get_person varchar (64),
@get_phone varchar (64)
i
EIBEGIN
B IF(eplan_time = null)
PRINT ’ The Plan Tine is Required’
ELSE IF (6plan_time > zetdate()
PRINT ’The Plan Time is Wrong’
ELSE
INSERT INTO parcels (id, o_id, plan_time, size, get person, get phone, status) VALUES (@id, @o_id, @plan time, @size, @get person, Gget_phone, ’send’)

END

SEXEC pro_add_parcels
@id = * 000004,
@o_id = 000004,
@plan_time = ' 2021-08-03',
@size = Small’,
@get_person = ' Adam Davis’,
@get_phone = ' 999999’





