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[bookmark: _Toc26861824]II.		ABSTRACT 
	ABargain Company is an online platfrom selling all kinds of products at good prices. This report analyse this company’s requirements and design a Entity Model for the company to show the structure of the company. In addition, a series of questions raised by the company are analyzed and answered. The assignment is accomplished through Microsoft SQL Server Management Studiohis which is often used to build and analyze databases. Through the analysis of the assignment description, the software was used to complete the establishment of the database system. On this basis, by analyzing and searching the data from the website,a series of problems such as the SQL and NoSQL, Transaction, index and Database Distribution have been completed. 
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[bookmark: _Toc26861825]III.	SQL VS NoSQL DATABASE SYSTEM
When it comes to build a realtional systemto show the structure of a company, it is hard to choose a SQL(relational database system) structure or a NoSQL(Non-relational database system) structure[7,8]. However, their purposes are to store data.
Here are some of the similarities and differences I've listed about SQL databases and NoSQL:
1. Type
SQL databases are often referred to as relational databases[2-5], but there is also a new kind of database, which we call the non-relational database
2. Language
[bookmark: _Hlk26987844]Structured Query Language (SQL) which is used to complete the definition of the database and database data operations and this language is very powerful. It can be restricted from fixed structure. Because an SQL database has a defined schema, storing data in this database requires that we must first define the structure of the database system. As for NoSQL, the database does not have a structured data dynamic schema[8,9]; its data is stored in a variety of ways, such as document-oriented, column-oriented, or graph-based.The flexibility of the NoSQL data store also means that using this database allows you to create documents directly without having to define the structure first, because different documents have their own unique structure.
3. Scalability
In any case, the SQL database can expand vertically, so the SQL database can add RAM,CPU, or SSD to solve load problems on the server.NoSQL is different from SQL in that its databases can be expanded horizontally, which means more traffic can be processed by sharding or adding servers.We can liken this to adding more floors to a building without having to build more buildings in adjacent areas.So NoSQL will become more and more powerful
4. Schema Design
A schema can be defines as the blueprint for planning of a database which means how the database store the data according to its schema.
[image: NoSQL-Meme]
[bookmark: OLE_LINK6]Fig.1 Difference between SQL and NoSQL
The picture above shows the difference comically. We can see it in the picture that the poor database administrators cannot find tables in NoSQL because NoSQL databases[9] do not have standard statement to define the system. Under normal conditions, according to the actual situation, NoSQL may be document-oriented, column-oriented, or graph-based databases, or wide column stores.
The fundamental difference between their models makes relational SQL databases require more transactions to solve some problems and SQL databases are not suitable for storing big data. What is different in NoSQL databases is that NoSQL databases are particularly suitable for big data because it has the flexibility to fulfill the important requirements of its dynamic model.
5. Support
SQL is a mature technology, and many experienced developers know it. Moreover, all SQL databases have strong support from vendors. However, NoSQL is relatively new, So NoSQL databases are difficult to set up successfully without the help of the community. In addition, as for how to build and deploy a NoSQL system, only a few experts or other companies can develop and build a NoSQL system [7]. Table1 below shows the main differences between SQL and NoSQL.
Table1. The difference between SQL and NoSQL
	SQL
	NoSQL

	Relational Database management system
	Non-relational or distributed database system

	SQL has its own fixed definition(schema)
	NoSQL has dynamic schema

	It can expand vertically
	It can expand horizontally 

	These databases are extremely fitted for complex queries
	These databases are not so good for complex queries

	Not suitable for storing large data
	Suitable for large data storage

	Great support
	Limited support



Conclusion
[bookmark: OLE_LINK2]	Above are some comparative analyses of SQL and NoSQL, from which conclusions can be drawn that NoSQL is an emerging technology relative to SQL so that there are naturally many problems in this regard, especially in the context of big data and data analysis.
	As we all know, SQL databases can be normalized into 3NF databases, which means that the database is divided into many logical pieces to avoid the redundancy and duplication of the data. In this case, the access to SQL databases system are faster than NoSQL counterparts. In addition, NoSQL databases are designed and developed primarily for unstructured data. 
So when it comes to the choice between SQL and NoSQL, it depends entirely on individual situations because both of them have virtures and their faults. SQL databases have long been built using a fixed architectural design and collection structure. They are ideal for applications that require multiple lines of transactions (such as accounting systems) or for legacy systems built for relational structures. On the other hand, NoSQL databases are flexible, easy to scale, and easy to use because they do not have a strict schema. They are perfect for applications without a specific schema definition. Most importantly, it has fatal shortcomings, because it is a new technology recently, there are few companies to maintain, only few people have mastered the technology, and technical support and maintenance are relatively difficult for us to get.
In conclusion, ABargain should choose SQL databases system because the commodity has its inherent property, each department in the company has its inherent characteristic, each employee of the company also has its common point. Most importantly, SQL is easy to maintain and compared with the disadvantages of its fixed structure, its advantages are what we value. So I think SQL databases are more appropriate for that company.
[bookmark: _Toc26861826]IV.	PERFORMANCE TUNING
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Indexes are divided into clustered indexes and non-clustered indexes[2]. An index is a structure that enable us to get accelerated access to rows in a table based on the value of one or more columns (that is index key values) in the table. The indexes in the database are similar to the catalog of a book. In a book, you can quickly find the information you want through the catalog without having to read the whole book. 
In order to achieve the purpose of improving the efficiency of SQL server[3], we can speed up the query speed of data and reduce the system response time. In that case, we usually use Index.
The Table below shows the structure of ABargain Company.
Table2. The Structure of ABargain Company
	Customer
	CustomerId, FirstName, Surname, ContactNo, EmailAddress, Password, AddressId, RegionId

	Product
	ProductId, FeatureId, ProductName, PriceEach, StoredWarehouse, CategoryId

	FeatureOfProduct
	FeatureId, Color, Size

	Category
	CategoryId, CategoryName

	Warehouse
	WarehouseId, WarehouseName, AddressId, ManagedBy

	Address
	AddressId, City, Postcode, StreetAddress, Region

	Order
	OrderId, InformationId, CustomerId, PaymentId, Status, OperatedBy, RegionId

	OrderInformation
	InformationId, ProductId, FeatureId, Quantity, ShippedBy

	Payment
	PaymentId, PaymentMethod, TotalPrice, Discount

	Staff
	StaffId, FirstName, Surname, Position, Salary, ContactNo, EmailAddress

	Office
	OfficeId, OfficeName, ManagedBy

	Stock
	ProductId, FeatureId, WarehouseId, Quantity

	StockOperation
	StockId, ProductId, FeatureId, WarehouseId, OperationStatus, Quantity, Operator

	Region
	RegionId, RegionName



Secondary indexes are indexes which are defined on unordered fields of a data file and they are additional keys which can be used to retrieve the underlying relationships of the data more efficiently[5]. Besides, what is worth mentioning is that a table can have many secondary indexes[9-15].
We can see it clearly that there are 14 tables in the database system of ABargain Company. After analyzing it, I decided to add the following secondary index:
[image: ]
Fig.2 Secondary index codes
	In the first code, I choose the ProductName as secondary index because when a customer comes to buy something, the first thing they think of when searching is the name of the product.
	In the second and fourth codes, Firstname, surname and email address are set as secondary index[11,12,13]. Let me explain. Because employees in companies often search for customers by looking up their names, and customers often use their email address as their account name, which makes the database more efficient.
	In the third code, region is chosen to be the secondary index[6,8,9] of Address table because when it comes to address, region is often used for sorting[10].
[bookmark: _Toc26861827]V.		TRANSACTION
[bookmark: _GoBack]ABargain has heard that using transaction may help the company solve two issues they have met in their current situation. 
These two problems are: 	
(1) Sometimes the customer can’t find the product they want to orded in the system.
(2) the customer can buy products with low inventory.
Generally speaking, transaction can be treated as a logic unit of work[4-8], which is a series of actions which can be used to read or updates the database.
Transaction is the SQL statement as a logical unit of work[3-6], if any statement fails, the whole operation will fail, after operation, it will be rolled back to the state before the operation, or is on a node.Therefore, in order to ensure that whether an instruction perform or not perform either, you can use the transaction. Since the first problem to be solved is that the customer has ordered goods that are not registered in the system, I can use the transaction and insert the statement, and then I can use the IF statement to query whether the customer's order has been registered in the system through the SELECT statement. If it has been registered, the statement will be inserted successfully, and if it has not been registered, an ERROR will be prompted by ROLLBACK. As for the second problem, customers can still order goods when stock is low.The solution to this problem is the same as the first problem, which is to establish a transaction, then insert a statement, which is judged by IF, and then query the customer through a SELECT statement to see if the item ordered is in sufficient stock. If so, the statement is allowed to be inserted, otherwise it is a ROLLBACK, indicating an error.
Following the above analysis, I have completed the transaction code and put the codes into the SQL File.2.
[bookmark: _Toc26861828]VI.	DISTRIBUTED DATABASE SOLUTION

A. [bookmark: _Toc26851948][bookmark: _Toc26861829]FeatureOfProduct,Office,Category,Warehouse,OrderInformation,Address,Payment,StockOperation, and Region Tables 
Thses tables ususlly don’t fragment – Because these tables only contains a small number of records.
B. [bookmark: _Toc26851949][bookmark: _Toc26861830]Customer Table
[bookmark: OLE_LINK1]horizontal fragmentation is suitable for Customer Table
{
RegionId = 01(England)
RegionId = 02(Scotland)
RegionId = 03(Wales)
}
Horizontal Fragments are:
C1 : regionId = 01	(Customer)
C2 : regionId = 02	(Customer)
C3 : regionId = 03	(Customer)
Reconstruction : C1  C2  C3
C. [bookmark: _Toc26851950][bookmark: _Toc26861831]Product Table
Use horizontal fragmentation for Product Table
{
StoredWarehouse = W000001(England) and CategoryId = CA00001 (Technology)
StoredWarehouse = W000002(Scotland) and CategoryId =CA00001 (Technology)
StoredWarehouse = W000003(Wales) and CategoryId =CA00001 (Technology)
StoredWarehouse = W000001(England) and CategoryId =CA00002 (Home & Furniture)
StoredWarehouse = W000001(England) and CategoryId =CA00003 (Toys & Children)
StoredWarehouse = W000002(Scotland) and CategoryId =CA00003 (Toys & Children)
StoredWarehouse = W000001(England) and CategoryId =CA00004 (Sports & Leisure)
StoredWarehouse = W000002(Scotland) and CategoryId =CA00004 (Sports & Leisure)
StoredWarehouse = W000003(Wales) and CategoryId =CA00004 (Sports & Leisure)
}
Horizontal Fragments are:
P1:	StoredWarehouse = W000001 and CategoryId = CA00001 (Product)
P2:	StoredWarehouse = W000002 and CategoryId = CA00001 (Product)
P3:	StoredWarehouse = W000003 and CategoryId = CA00001 (Product)
P4:	StoredWarehouse = W000001 and CategoryId = CA00002 (Product)
P5:	StoredWarehouse = W000001 and CategoryId = CA00003 (Product)
P6:	StoredWarehouse = W000002 and CategoryId = CA00003 (Product)
P7:	StoredWarehouse = W000001 and CategoryId = CA00004 (Product)
P8:	StoredWarehouse = W000002 and CategoryId = CA00004 (Product)
P9:	StoredWarehouse = W000003 and CategoryId = CA00004 (Product)
Reconstruction : P1  P2  P3  P4  P5  P6  P7  P8  P9
D. [bookmark: _Toc26851951][bookmark: _Toc26861832]Order Table
Use vertical Fragmentation for Order:
				O1 :OrderId, CustomerId, RegionId(Order)
O2 :	OrderId, InformationId, PaymentId, Status, OperatedBy(Order)
Then use horizontal Fragmentation for O1
				O11 (England): RegionId = 01        
O12 (Scotland): RegionId = 02     
O13 (Wales): RegionId = 03
Reconstruction : (O11 O12  O13)  O2
E. [bookmark: _Toc26851952][bookmark: _Toc26861833]Stock Table
horizontal fragmentation is suitable for Stock table
Horizontal Fragments are:
[bookmark: OLE_LINK5]S1 : WarehouseId = W000001	(Stock)
S2 :  WarehouseId = W000002	(Stock)
S3 :  WarehouseId = W000003	(Stock)
Reconstruction : S1  S2  S3

[bookmark: _Toc26861834]VII.	CONCLUSION
The assignment report is mainly divided into four parts. The first chapter is about SQL and NoSQL database system. In this part, I respectively introduced SQL and NoSQL, and then compared their similarities and differences through several aspects, finally summarized their advantages and disadvantages. In the end, I analyzed that ABargain company should use SQL. Then I proposed a way to make the database more efficient. Absolutely, what I mean is Index. In this part, I first introduced what is Index briefly and then explained why I use Index in the database to make an enhancement. The third part of the report is the Transaction that is a series of actions which can be used to read or updates the database and I analyzed how to use Transaction to solve the company's two current problems and completed the code. The most important piece is about Database Distribution, I used horizontal fragmentation, vertical fragmentation, and mixed fragmentation to accomplish this task to distribute product and order by region and product classification. All in all, I benefited a lot from this assignment. I learned a lot that I could not learn in China. In the end, I would like to appreciate my teacher for her guidance.
[bookmark: _Toc26861835]VIII.	REFERENCES

[1]T. Taipalus, ‘A Notation for Planning SQL Queries.’, Journal of Information Systems Education, vol. 30, no. 3, pp. 160–167, Jul. 2019.
[2]M. Ebrahimi and S. Rouhani Rankoohi, ‘An ant-based approach to cluster peers in P2P database systems’, Knowledge and Information Systems, vol. 43, no. 1, pp. 219–247, 2015.
[3]M. J. Hernandez, Database design for mere mortals: a hands-on guide to relational database design. Reading, Mass: Addison-Wesley Developers Press, 1997.
[4]Thomas M. Connolly, Database systems: a practical approach to design, implementation, and management, 5th ed. Boston, Mass. ; London: Addison-Wesley, 2010.
[5]Jian Gong, ‘Design and Implementation of College English Teaching Resources Database System.’, Educational Sciences: Theory & Practice, vol. 18, no. 5, pp. 1836–1846, Oct. 2018.
[6]Li Qin, ‘Design and Realization of Project-based Computer English Learning System.’, International Journal of Emerging Technologies in Learning, vol. 12, no. 8, pp. 128–137, Aug. 2017.
[7]B. Tarzey, ‘FROM SQL TO NOSQL - AND BACK AGAIN.’, Computer Weekly, pp. 15–19, Jun. 2016.
[8]P. A. Naik and C.-L. Tsai, ‘Isotonic single-index model for high-dimensional database marketing’, Computational Statistics and Data Analysis, vol. 47, no. 4, pp. 775–790, 2004.
[9]S. Gregoir, M. Hutin, T.-P. Maury, and G. Prandi, ‘Measuring Local Individual Housing Returns from a Large Transaction Database’, Annals of Economics and Statistics, no. 107/108, pp. 93–131, 2012.
[10]M. Madison, M. Barnhill, C. Napier, and J. Godin, ‘NoSQL Database Technologies.’, Journal of International Technology & Information Management, vol. 24, no. 1, pp. 1–14, Jan. 2015.
[11]M. Carro, ‘NoSQL Databases’, arXiv.org, 2014.
[12]S. Luo, Z. J. Gao, M. Gubanov, L. L. Perez, and C. Jermaine, ‘Scalable Linear Algebra on a Relational Database System.’, IEEE Transactions on Knowledge & Data Engineering, vol. 31, no. 7, pp. 1224–1239, Jul. 2019.
[13]J. S. van der Veen, B. van der Waaij, and R. J. Meijer, ‘Sensor Data Storage Performance: SQL or NoSQL, Physical or Virtual’, in 2012 IEEE Fifth International Conference on Cloud Computing, Honolulu, HI, USA, 2012, pp. 431–438.
[14]I. R. Young, ‘The use of a general periodicals bibliographic database transaction log as a serials collection...’, Serials Review, vol. 18, no. 4, pp. 49–61, 19921201.
[15]L. Clark, ‘USING NOSQL DATABASES TO GAIN COMPETITIVE ADVANTAGE.’, Computer Weekly, pp. 17–20, May 2014.







[bookmark: _Toc26861836]Database schema：
[image: ]
2

image3.emf
Customer

Order

Address

Payment

Product

Staff

Stock

Warehouse

Category

StockOperation

Office

FeatureOfProduct

OrderInformation

Region

CustomerId

PK

FirstName

Surname

ContactNo

EmailAddress

Password

OrderId

PK

CustomerId

FK

AddressId

PK

City

AddressId

FK

Postcode

StreetAddress

PaymentId

FK

PaymentId

PK

PaymentMethod

TotalPrice

Quantity

ProductId

PK

ProductName

Size

Color

StoredWarehouse

FK

CategoryId

FK

StaffId

PK

FirstName

Surname

Position

Salary

ContactNo

EmailAddress

ProductId

FK PK

WarehouseId

PK

Quantity

WarehouseId

PK

WarehouseName

AddressId

FK

ManagedBy

FK

CategoryId

PK

CategoryName

StockId

PK

ProductId

FK

WarehouseId

FK

Quantity

OfficeId

PK

OfficeName

ManagedBy

FK

1 1..*

has

Stored in

Has

Manage

Has

Can include

belongs to

Operator

FK

OperatedBy

FK

FeatureId

PK

priceEach

Has

Status

FeatureId

FK PK

FeatureId

FK

FeatureId

FK PK

manange

Discount

InformationId

PK

ProductId

FK

FeatureId

FK

Has

Has

InformationId

FK PK

make

ShippedBy

FK

RegionId

FK

OperationStatus

RegionId

PK

RegionName

RegionId

FK


image1.jpeg
. __ 3DATABASE ADMINS WALKED
- mrimnnsmmm —_—

R -

RLITTLE WIIIlE LATER TIIEY WAI.I(EII
OUT BECAUSE THEY COUN'T FIND A TABLE

- - P 3




image2.emf
(1). CREATE INDEX index_product ON Product (ProductName ASC);   (2). CREATE INDEX index_Customer ON Customer (FirstName, Surname);   (3).  CREATE INDEX index_address ON [Address] (Region);   (4). CREATE INDEX index_Customer_email ON Customer (EmailAddress)  


