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1. [bookmark: _Toc18766][bookmark: _Toc25110][bookmark: _Toc11578]ABSTRACT
This report mainly introduces the construction scheme of providing ABargain company with a database. ABargain company is a online company, for which I provided a database design scheme to simulate the operation state of the company. Moreover, I completed corresponding requirements for some problems that the company might encounter. During this period, I used Microsoft SQL Server Management Studio 18 and Visio 2013 software, and finally completed the comparison between SQL and NOSQL, built tables, inserted data, established Index, Transaction, Database Distribution, Report and other tasks.
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2.
SQL vs NOSQL 
Both SQL and NoSQL databases have their own strengths and weaknesses. In fact, many large Internet projects today use a combination of MySQL (or any relational database) and NoSQL.
Next, I will explain the advantages and disadvantages of SQL and NoSQL by introducing them respectively.
SQL
Generally speaking, SQL can be divided into three parts from its functions: data definition, data manipulation and data control.[1]

Why? Because the core of SQL can be thought of as relational algebra, and it has many advantages over relational algebra:
1.SQL can integrate three functions (data description, data manipulation and data control)
2. Because SQL has a unified grammatical structure, and its own self-contained language, so SQL has two ways to use, the first: can be used directly is online interactive use; The second is embedded in some programming languages, such as C,C++, JAVA, etc.
The second is suitable for professional computer users, while the first is suitable for non-professional computer users.[2] It is the unity of SQL's language syntax that makes it widely used.

3.SQL belongs to the fourth generation language (4GL), which is also a great convenience for users to use software operations, because when writing code, users only need to improve what needs to be done, without specifying how to operate, such as access path selection and specific processing operations are completed by the system itself.
4. The language of SQL is very concise, using only nine verbs in its core functions, and its syntax is close to English grammar, so it is easy for users to use[3].
SQL structured query language:
1.DQL(digital query language): the most commonly used 'data search statements' are: SELECT,WHERE,ORDER BY,GROUP, and HAVING. The most used of these are the SELECT statements, which are mainly used to get the data you want to query in the table and to determine how the data should be displayed in the application.[4]
2.DML (data manipulation language) : this language is often used to modify (add, modify, and DELETE) the data from a created table, i.e., INSERT,UPDATE, and DELETE.
3.TCL(transaction control language) : this statement enables timely updating of tables affected by DML. Examples are: COMMIT, SAVEPOINT, ROLLBACK, etc.
4.DCL (data control language) : this kind of statement mainly realizes the permission control to the database, and determines which or which objects the user accesses to the database.
5.DDL(data definition language): this type of statement is mainly used to CREATE a database, new table or to modify the new table, delete, etc. Statements include CREATE,ALTER, DROP, etc.
6.CCL (pointer control language) : this kind of statement mainly refers to the single operation of a row in one or more tables, such as DECLARE CURSOR, FETCH INTO and UPDATE WHERE CURRENT, etc.[5]
NoSQL
Currently commonly used NoSQL databases can be divided into the following four databases:
1. Key-value storage database: the Key/ Value model is very simple to use and easy to create, mainly because it USES a hash table with a specific Key and a pointer to specific data.
Application scenario: data content cache, access load for processing mass data, logging system, etc.
2. Column storage database: this kind of database is mainly designed to deal with a large amount of data in distributed storage[6]. It deals with a large amount of data in the form of two-dimensional tables of rows and columns in a column-related manner in a one-dimensional, line-by-line manner.

Application scenario: distributed data and file system for bulk data processing
3. Document database
This kind of database and the Value of the first kind of Key (Key, Value) store database is a little similar, compared the database query is more efficient than the Key database, because this database using the version of the document, the semi-structured documents stored in a specific format, and it is in a specialized database allows nested Key values between, on the basis of making the query efficiency is higher[7,8].
Application scenario: Web application (similar to key-value, Value is structured, but the database can understand the content of Value)
4. Graph database
Because NoSQL databases do not have their own query language (SQL), you need to develop a data model for database queries. This type of database implements the restful data links found in many NoSQL databases by applying related graphical models and then scaling to multiple servers.
Application scenario: build relationship graph, build social network relationship, etc[9].

The following two tables illustrate the advantages and disadvantages of SQL and NoSQL
Advantages:
	SQL
	            NoSQL

	SQL can complete all activities in the database life cycle independently
	NoSQL databases are fast to find

	SQL language concise, easy to learn and easy to use
	Data structure requirements are lax

	SQL is particularly functional
	NoSQL databases have very high read and write performance

	SQL is highly non-procedural, making it easy to use
	NoSQL is ready to store custom data formats at any time



Disadvantages:
	SQL
	NoSQL

	It is difficult to meet the need for high scalability and availability of databases
	NoSQL has relatively limited capabilities

	It is difficult to meet the demand for efficient storage and access of massive data
	NoSQL query performance is not high

	 It is difficult to meet the demand for efficient storage and access of massive data
	NoSQL lacks a uniform query syntax
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As the name implies, an index is like a table of contents of a book, where you can quickly locate what you are looking for by chapter name.
Let me introduce the types of indexes:
1. Unique index: the index value of each row in the database is unique.
2. Primary key index: when a table is created, the primary key index is automatically created for the primary key column specified in the table and has a unique feature.
3. Clustered index: clustered index refers to continuous index values that are also physically continuous. For example, the English letter "a" is the same as "b" after passing.
4. Non-clustered index: the difference between a non-clustered index and a clustered index is that each consecutive index is logically continuous, but not physically continuous.

Note: a table can have only one clustered index, while non-clustered indexes can have multiple.
Product(ProductID,FeatureID,ProductName,Category,Price,WareHouseID,Region)
Feature (FeatureID,Size,Colour)
WareHouse (WareHouseID,Region,WareHouseName)
Stock (StockID,ProductID,FeatureID,ProductsQuantity)
Shipping (ShippingID,ProductID,FeatureID,ProductsQuantity)
Staff (StaffID,FullName,WareHouseID,Region,Position,Salary)
Department (DepartmentID,MangedBy,DepartmentName)
Customer(CustomerID,DistrictID,FullName,PostCode,TelephoneNumber,Adress)
OrderInf(OrderID,CustomerID,DistrictID,ProductID,FeatureID,ProductsQuantity,OrderTime)
Payment (PaymentID,OrderID,Paymethod,TotalPrice)
Delivery(DeliveryID,OrderID,CustomerID,ProductID,FeatureID,OrderingTime,ArrivingTime)
District (DistrictID,DistrictName)
These are the tables and properties of the ABargain database
Based on the characteristics of these tables, I have compiled the following four indexes:
1.CREATE INDEX Customer ON Customer(FullName ASC);
2.CREATE INDEX Delivery ON Delivery(ArrivingTime);
3.CREATE INDEX Product ON Product(Category);
4.CREATE INDEX Staff ON Staff(FullName );
5.CREATE INDEX Staff_Who ON Staff(Position)
In the first index, I index the customers by their names, because when I need to find the information of a customer, such as return, delivery and so on, I can quickly get the customer's location, address, telephone number and other information by looking up the customer's name.
In the second index, I index all the express items by the time of delivery of the goods. When the customer may not have arrived at the reminder for the express items, he can find the goods by the time of delivery of the goods and determine whether the goods have been delivered.
The third index is to index products by product category, because the use of product category is the most effective way to supplement products or find a certain product.
For the fourth and fifth indexes, I set the employee's name and position as the secondary index, so that the employee can be transferred quickly through the employee's name.
These five indexes are written into the code I wrote.

4. [bookmark: _Toc15686][bookmark: _Toc17797][bookmark: _Toc13626]TRANSACTION
A Transaction is a unit of concurrency control and is a user-defined group of operations. These operations are either performed or not performed, and are an integrated unit of work. Through transactions, SQL Server can bind a logically related set of operations together so that the Server maintains data integrity when multiple tables are updated and one fails to execute. To maintain data integrity, you need to use transaction rollbacks[10,11].
This mission requires me to solve the two problems raised by ABargain company through transactions.
These two problems are:
a.Sometimes orders are recorded but the details of the specific product(s) ordered by the customer are not registered in the system.
b.Customers are able to order items that are not in stock.

To the first question, I set an order variable in the transaction, suppose that a customer's order is registered, then use the IF statement to check whether the order of products in the company's products have been registered, IF you are not registered in the company, then roll back the mistake, can't insert the order information, IF the product, then insert statement on success, the order has been successfully registered. For the second problem of customer inventory deficiencies can shipment, my solution is to set an order variable, suppose that a customer's order is registered, then use the IF statement to check IF the number of products in order is greater than the number of products in stock, IF lack of inventory is greater than all, rollback display an error, the order cannot be registered, IF not greater than the number of products in inventory, successfully insert statement, the order is successfully registered.

The above transaction was successfully written into the code I wrote.
[bookmark: _Toc24241][bookmark: _Toc31730][bookmark: _Toc25765]5.DISTRIBUTED DATABASE SOLUTION
Solution:
Don’t fragment Feature/WareHouse/Stock/Shipping/Staff/Payment/Delivery – replicate relations at all sites – only contains a small number of records.

Customer Table:
Use horizontal fragmentation for Product Table
(
DistrictID = ‘001’(England)
DistrictID = ‘002’(Scotland)
DistrictID = ‘003’(Wales)
)
Horizontal Fragments are:
(
A1: districtid = ‘001’(Customer) 
A2: districtid = ‘002’(Customer)
A3: districtid = ‘003’(Customer)
)

Reconstruction : A1  A2  A3



OrderInf  table:
(OrderID,CustomerID,DistrictID,ProductID,FeatureID,ProductsQuantity,OrderTime)
Use vertical Fragmentation for Order:
(
P1 :Orderid,CustomerID,DistrictID(OrderInf)
P2 :OrderId, ProductID,FeatureID,ProductsQuantity,OrderTime(OrderInf)
)
Then use horizontal Fragmentation for P1
(
P11:(England): DistrictID= ‘001’
P12:(Scotland): DistrictID= ‘002’
P13(Wales): DistrictID= ‘003’
)

Reconstruction : (P11P12  P13)  P2

Product table:
Product (ProductID,FeatureID,ProductName,Category,Price,WareHouseID,Region)

Use horizontal fragmentation for Product Table:
(
WareHouseID =’0001’(England) and Category = Technology
WareHouseID =’0001’(England) and Category = Furniture
WareHouseID =’0001’(England) and Category = Toys 
WareHouseID =’0001’(England) and Category = Sports 
WareHouseID =’0002’(Scotland) and Category = Technology
WareHouseID =’0002’(Scotland) and Category = Toys 
WareHouseID =’0002’(Scotland) and Category = Sports 
WareHouseID =’0003’(Wales) and Category = Technology
WareHouseID =’0003’(Wales) and Category = Sports 
)
Horizontal Fragments are:
(
Q1:WareHouseID = ‘0001’ and Category = Technology(Product)
Q1:WareHouseID = ‘0001’ and Category = Furniture(Product)
Q1:WareHouseID = ‘0001’ and Category = Toys (Product)
Q1:WareHouseID = ‘0001’ and Category = Sports (Product)
Q1:WareHouseID = ‘0002’ and Category = Technology(Product)
Q1:WareHouseID = ‘0002’ and Category = Toys (Product)
Q1:WareHouseID = ‘0002’ and Category = Sports (Product)
Q1:WareHouseID = ‘0003’ and Category = Technology(Product)
Q1:WareHouseID = ‘0003’ and Category = Sports (Product)

)

Reconstruction : Q1  Q2  Q3  Q4  Q5  Q6  Q7  Q8  Q9
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This report is mainly divided into six parts. The first part is the blueprint. 
First, I sketched the table required by ABargain in the software visio, set all the primary keys and foreign keys, and then made clear the relationship between them to guide the following steps. 
The second part is to use Microsoft SQL Server Management Studio 18 software to create the table, set the length and format limits for all attributes of each table, set the primary and foreign keys, as well as the compound primary and foreign keys, and create three CHECK grammys to make the customer zip code, item size, and number of items more meaningful. 
The third part is to insert the actual values for each table and attribute, where the values need to meet all the requirements for creating the table. The fourth part is index creation. I have created five indexes in total, among which the fourth and fifth are secondary indexes. These indexes can make ABargain's data management more convenient and faster. 
The fifth part is transactions, in which ABargain company was prone to encounter customers who sometimes ordered unregistered products and products with insufficient inventory. I solved these two problems by writing two transactions to check the corresponding product information of orders when inserting each order information. 
The sixth part is the tributed processing of the database. I used vertical fragmentation and horizontal fragmentation to divide the customer and order information by region and the inventory products by region and product category, thus fulfilling the requirements of the task book. In a word, through the study of database for about 2 months, I have mastered the knowledge of database, the use and operation skills of Microsoft SQL Server Management Studio and visio software, mastered the application of SQL Sever statement grammar, and solved the related problems of ABargain company. Finally, I would like to express my sincere thanks to my teaching teacher Kemi.
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