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ABSTRACT
This article introduces a case of a bargain database and gives the relevant SQL code. The text introduces the differences between SQL and NoSQL, the reasons for creating indexes and transactions, and finally gives the processing and description of distributed databases system.
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1.SQL vs. NoSQL
 1.1. Definition of SQL and NoSQL
SQL is a database language. It has functions such as manipulating data and defining data. Interactivity is a major feature of it. It can also bring great convenience to users. SQL language has the function of improving the quality and efficiency of computer system failures. This can be fully utilized by the database management system. The SQL language has an independent function in the terminal. At the same time, it can help other programs as a sub-language. In these program applications, SQL optimizes program functions by cooperating with other programming languages, further bringing users to more extensive information [1].	Comment by Kemi Ademoye: How?
NoSQL refers to a non-relational database. Traditional relational databases have no way to deal with some websites. This is due to the rise of some new Internet websites, especially very large ones, which can cause great problems. The conditions under which a non-relational database changes quickly are due to its own attributes [2]. The birth of NoSQL database is for a series of problems caused by large-scale data and other various data collections, and the problems of big data applications dominate.
NoSQL is often regarded as "non-relational", and at the same time, many people are willing to accept NoSQL. It's just a small concept. Unlike relational databases, some characteristics of the data may be lost [3]. NoSQL is a new database revolution. Its advocates advocate the use of non-relational data stores. Compared with the heavy use of relational databases, this concept is undoubtedly a new way of thinking injection.	Comment by Kemi Ademoye: 
Avoid using contractions (shortened form of a word combination using the apostrophe (') e.g. don't, isn't)!

Reference(s):http://grammar.about.com/od/words/a/EnglishContractions.htm
NoSQL also has its advantages. For example, it is easy to extend. It has lots of categories. It can cancel some relational features of relational databases. The ease of scaling is due to the low-level connections between the data. This also helps scale the architecture. In the case of large amount of data and high function, NoSQL read and input function is excellent, precisely because its data structure is relatively easy and has no relationship.
1.2 Difference between SQL and NoSQL
First, the difference between SQL and NoSQL is whether it is a relational database. A database with tables is the basic of SQL, but NoSQL is basically a graph, a column, or some key value in a text document. The data structure of a SQL database must be defined in advance. On the other hand, the data in a NoSQL database is not static or structured. The improvement of hardware configuration performance can benefit from the vertical expansion method to further increase the maximum capacity of the SQL database [4]. This effect can also be achieved if the number of database servers is increased. SQL is based on a structured query language, which can manipulate data and define them, is powerful and has a unified syntax. However, NoSQL is not a structured language. Its operation is directed to text documents stored in some collections.
1.3 Why choose SQL software to write code
(1) Non-procedural language
The automatic navigation of data can be recorded in SQL due to its single processing record function. At the same time, it cannot belong to the category of procedural languages [5]. Advanced data structures are allowed in SQL to be processed by the user without having to deal with many records and record sets. All SQL statements accept a large amount of data as input, and go back a collection as output. The aggregation function of SQL allows the result of a SQL statement to be used as the query condition for the next SQL condition. SQL does not need the user to know how to store data. Users get a better experience in terms of getting results. SQL statements can be improved. This is only a small part of the RDBMS. The indexing function of the table and its types need not be considered by users.
(2) Unified language
SQL can be used for the DB activity model for all users, including system administrators, database administrators, application programmers, decision support system personnel, and many other types of end users. Basic SQL commands take less time to learn, SQL provides commands for many tasks, including:
● Query data
● Insert, modify, and delete records in a table
● Create, modify, and delete data objects
● Handling access to data and data objects
● Guarantee database consistency and integrity
SQL can centralize all tasks of its own language. Before, database management system only provided a separate language for one operation.
(3) is the general language of all relational databases
Since SQL language was supported by all major RDBMS, users can change the skills of using SQL from each RDBMS to another. All programs are portable, when they are written in SQL. 
For complex queries: SQL is very good, while NoSQL is not good. Because NoSQL does not have a standard interface for performing complex queries. Compared to SQL's powerful query capabilities, NoSQL's query capabilities seem a bit stretched. For applications based on a large number of transactions: The SQL database has high stability and can ensure the atomicity and consistency of the data. In terms of transaction processing, NoSQL has greater disadvantages and limitations. In terms of document support: All SQL database manufacturers have good support for their database products, and there are many experts who can help you deploy large SQL database extensions. NoSQL now only has community support, and the experts who can help you deploy large NoSQL database extensions are limited. In terms of attributes: SQL databases follow ACID (ie, atomicity, consistency, isolation, durability) attributes, while NoSQL databases follow the CAP theorem (ie, consistency, availability, partition tolerance). Classification of databases: For SQL databases, SQL databases based on commercial channels can be divided into open source or closed source products. A bargain case database needs to involve complex and specific queries, including transaction processing. Using SQL can better fulfill our needs [6].



2. Performance Tuning
2.1Reasons for creating secondary indexes and their advantages
Indexing greatly reduces the amount of data the server needs to scan. Indexes can help the server avoid sorting and temporary tables. Indexing can turn random IO into sequential IO [reference(s)]. 
Although the index greatly improves the query speed, it will also reduce the speed of updating the table, such as INSERT, UPDATE, and DELETE on the table. Because when updating the table, MySQL not only saves the data, but also saves the index file.	Comment by Kemi Ademoye: We are using MS SQL Server not MySQL
Indexing an index file takes up disk space. In general, this problem is not serious, but if you create multiple composite indexes on a large table, the index file will swell quickly.
If a data column contains many duplicates, indexing it won't have much practical effect.
For very small tables, simple full table scans are more efficient in most cases;
Indexing is just one factor that improves efficiency. If my MySQL has large data tables, I need to spend time researching and building the best indexes, or optimizing query statements.
Therefore, we should only index data columns that are most frequently queried and sorted most often.
In my case of bargaining database, I created the customer, order and staff indexes. 
Starting with the customer index, 
CREATE INDEX index1 ON Customer (First Name, Surname);	Comment by Kemi Ademoye: You probably want the Surname attribute to come first in this multi-column index.
I want to retrieve the customer's detailed information from the customer's First name and Surname. I can also use this index to determine the customer information of the order. For example, I cannot determine the ID of the order, and then I can query the customer ID that may meet the needs based on the customer's name, then determine some order information based on the contact between the customer ID and the order ID.
Then is the order index,
CREATE INDEX index2 ON [Order] (Address);	Comment by Kemi Ademoye: This is not really a good example of an attribute to index for this table.
I can determine the delivery information of the order based on the address information, and then I can contact the warehouse for delivery. For example, if I know the order address, I can arrange the nearest warehouse for delivery and delivery, which can save delivery time and shorten the delivery distance and improve the transportation efficiency. 
Finally，I will show you the staff index,
CREATE INDEX index3 ON Staff (Position, Salary);	Comment by Kemi Ademoye: Okay but there are better and more relevant choices.
 Sort employee positions and salary from high to low to facilitate the company to classify and promote employees. For example, an assistant should receive the salary of an assistant job position, and a manager should receive the salary of a manager job position. Then we can quickly compare the salary gap between positions, and further reduce the wage gap between occupations to motivate employees to work.













3. Transaction
3.1 Application and description of first transactions
My first transaction mentioned that the product purchased by the customer is not in the four main product types of technology, home leisure, toys and children, sports leisure, so the system prompts an error and cannot complete the purchase request. The specific steps are as follows. First, start TRY. I choose to insert the order information, at the same time, the columns in it include the quantity of the product, the product ID, the warehouse number, the price, the order number, and the discount. Then, assign values to these columns and submit the transaction. After that, an error occurred, rollback changes statement will appear, and finally the catch will end. Using TRY and CATCH statements will not run that insert statement, it can solve the problem that sometimes orders are recorded but the details of the specific product (s) ordered by the customer are not registered in the system.	Comment by Kemi Ademoye: 
Avoid writing in the first person (use of ""I"", ""my"") in academic writing unless you are writing a reflective evaluation.

Reference(s):http://www.quickanddirtytips.com/education/grammar/first-second-and-third-person?page=all, http://www.wikihow.com/Write-in-Third-Person
BEGIN TRANSACTION 
  BEGIN TRY
  -- Add OrderInformation 
  INSERT INTO OrderInfo(ProductNum,ProductNo,WarehouseNo,Price,OrderNo,Discount) VAlUES (10,'Q000005','B0001',100,'D001',0.3)
  COMMIT TRANSACTION;
	END TRY
	BEGIN CATCH
	-- An error occurred, rollback changes
		
		ROLLBACK TRANSACTION;
-- PRINT('Rolling back, an error occurred!');
		RAISERROR('Rolling back, an error occurred!', 16, 1);
	END CATCH;
3.2 Application and description of second transactions
The second transaction means that the product the customer wants to buy is not in stock in the warehouse. Specifically, first add a new order information table, DECLARE product ID and warehouse ID, and insert the same order information Product Num, Product No, Warehouse No, Price, Order No, Discount, and insert new data. If the number of items selected from the warehouse inventory is zero, the system will not execute the insert statement, so the entire database will not be affected.	Comment by Kemi Ademoye: Unfortunately, the proposed transaction does not provide an adequate solution for the problem. See your feedback for more information.
BEGIN TRANSACTION AddNewOrderInfo 
-- Add the new ProductNo by Q000001
DECLARE @ProductNo CHAR(7) = 'Q000003';
DECLARE @WarehouseNo CHAR(7) = 'B0003';
-- Add OrderInformation 
INSERT INTO OrderInfo(ProductNum,ProductNo,WarehouseNo,Price,OrderNo,Discount) VAlUES (10,@ProductNo,@WarehouseNo,100,'D001',0.3)

--Check if the product is in stock
IF (SELECT ProductNum FROM Inventory WHERE ProductNo = @ProductNo AND  WarehouseNo=@WarehouseNo )< = 0
BEGIN
		ROLLBACK TRANSACTION AddNewOrderInfo
		RAISERROR('Rolling back, an error occurred!', 16,1);
	END
	ELSE
		-- Less than 0, OK to commit
		COMMIT TRANSACTION AddNewOrderInfo;





4. Distributed Database Solution
4.1 Introduce of distributed database
This bargain ABargain company has 3 warehouses in England, Scotland and Wales, four different types of products are stored in the three warehouses, including Technology, Home & Furniture, Toys & Children and Sports & Leisure. There are no Toys & Children products in the Wales warehouse.  Technology products and Sports & Leisure products are stocked in all warehouse. All Home & Furniture products are in the England warehouse. To be able to allocate product item inventory by region and product category, and access customer and order information by region. Generate a distributed database design for this system.

4.2 Specific application of distributed database in case
The current centralized relational schema is as follows:	Comment by Kemi Ademoye: Use the formatting features in your word processing software to improve presentation of lists i.e. use bullet points or numbering as shown. Additionally, table names can be made bold.


· Warehouse (WarehouseNo, StreetAddress, City, Postcode, ContactNo)
· Staff (Staff No, FirstName, Surname, DOB, Gender, Position, Salary,  Email Address, ContactNo, StartDate, LeavingDate, WarehouseNo)
· Product Category(ProductCategoryNo, ProductCategoryName)
· Product(ProductNo,WarehouseNo,ProductCategoryNo,ProductColour,ProductInfo,ProductSize,ProductPrice)
· Out Bound (Out Bound No, Product Num, Product No, Warehouse No)
Customer(CustomerNo,FirstName,Surname,ContactNo,EmailAddress,DOB,RegistrationDate,[Password])
[Order](OrderNo,CustomerNo,Adress,City,Postcode,OrderDateTime,Comments)
OrderInfo ( ProductNum ,ProductNo, WarehouseNo, Price, OrderNo, Discount)
Inventory (WarehouseNo, ProductNum, ProductNo)
InBound (InBoundNo, ProductNum, ProductNo, WarehouseNo)
Department (DepartmentID, WarehouseNo, ProductCategoryNo)
Possible solution as follows:
Product category, Warehouse
Product categories and warehouses need not be separatedfragmented. They only have a few rows in each table, and they do not need to be updated frequently, so the better way is to copy the relationships on all sites.
Department Table
Access to inventory can be based on regions and product categories by using major horizontal segmentation for departments.
D1: Warehouse No = E1 (England) and Product Category No = P00001 (‘England Technology Department’)
D2: Warehouse No = E1 (England) and Product Category No = P00002 (‘England Home & Furniture Department’)
D3: Warehouse No = E1 (England) and Product Category No = P00003 (‘England Toys & Children Department’)
D4: Warehouse No = E1 (England) and Product Category No = P00004 (‘England Sports & Leisure Department’)
D5: Warehouse No = S2 (Scotland) and Product Category No = P00001 (‘Scotland Technology   Department’)
D6: Warehouse No = S2 (Scotland) and Product Category No = P00003 (‘Scotland Toys & Children Department’)
D7: Warehouse No = S2 (Scotland) and Product Category No = P00004 (‘Scotland Sports & Leisure Department’)
D8: Warehouse No= W3 (Wales) and Product Category No = P00001 (‘Wales Technology Department’)
D9: Warehouse No = W3 (Wales) and Product Category No = P00004 (‘Wales Sports & Leisure Department’)

Horizontal fragments are:
D1:  Warehouse No = E1 and Product Category No = P00001 (Department)

D2:  Warehouse No = E1 and Product Category No = P00002 (Department)

D3:  Warehouse No = E1 and Product Category No = P00003 (Department)

D4:  Warehouse No = E1 and Product Category No = P00003 (Department)

D5:  Warehouse No = S2 and Product Category No = P00001 (Department)

D6:  Warehouse No = S2 and Product Category No = P00003 (Department)

D7:  Warehouse No = S2 and Product Category No = P00004 (Department)

D8:  Warehouse No = W3 and Product Category No =P00001 (Department)

D9:  Warehouse No = W3 and Product Category No = P00004 (Department)

Reconstruction: D1  D2  D3  D4 D5  D6  D7  D8  D9

Staff table
Staff table can apply derived shards (according to department-each staff must have its corresponding department).	Comment by Kemi Ademoye: There is no relationship between the Staff and Department tables in your database and neither is Department an attribute in the Staff table.
Si : Staff	department No   Di          1  i  9
Reconstruction: (S1  S2  S3  S4  S5  S6  S7  S8  S9)

Product table	Comment by Kemi Ademoye: But some of these product categories are stocked at a number of warehouses. You want to fragment, but replicate at these locations
Access product inventory by product category by horizontally segmenting the product table (each product is given its category No).

Horizontal fragments are:
P1:  Product Category No= P00001 (Product)
P2:  Product Category No = P00002 (Product)
P3:  Product Category No = P00003 (Product)
P4:  Product Category No = P00004 (Product)

Customer table
When registering, each customer can know the warehouse information in 
advance or lag based on their registration time. In order to access customers 
according to the registration time, the customer table can be horizontally 
segmented.
Horizontal fragments are:	Comment by Kemi Ademoye: This is not an appropriate fragmentation strategy. There are likely to be several, different registration dates for individual customers and this would result in too many fragments.
H1:  Registration Date= 1992-11-22
H2:  Registration Date=1998-01-02
H3:  Registration Date=1992-05-04

Order table:
1.Use vertical classification in the order form to determine that products can be delivered to customers in a timely manner.
Vertical fragments are:
VF1:	 OrderNo, CustomerNo, City, Address, Postcode (Order)	Comment by Kemi Ademoye: Okay but where does each fragment go and what are your reasons for the different vertical fragments?
VF2:	 OrderNo, Comments, OrderDateTime (Order)
2. Use derived shards for VF1 (based on customer, each order will have a corresponding customer match)
VF1i:	VF1    CustomerNo Vi		1  i  3
Reconstruction: (VF11  VF12  VF13)     V2

Order Info table:
Use derived fragmentation for Order Info table (based on Order No)
FIi:	Order Info    OrderNo VF1i		1  i  3
Reconstruction: (FI1  FI2  FI3)

Inventory table:
Derived fragments can be applied to the inventory table (meaning that the department can locate its inventory at the same location as its inventory information)	Comment by Kemi Ademoye: Same comment as the staff table
Ii : Inventory 	department ID   Di          1  i  9
Reconstruction: (I1  I2  I3  I4  I5  I6  I7  I8  I9)


Inbound table:
Use derived fragmentation for Inbound table (based on Department- Each purchase should have a department ID to indicate which Department the goods enter)
IBi : Inbound	department ID   Di          1  i  9
Reconstruction: (IB1  IB2  IB3  IB4  IB5  IB6  IB7  IB8  IB9)


Outbound table:	Comment by Kemi Ademoye: This table and Inbound table is not needed
Similarly, use derived shards for the outbound table (based on Department-each outbound should have a department ID to indicate which department the goods are exported to)
OBi : Outbound	department ID   Di          1  i  9
Reconstruction: (OB1  OB2  OB3  OB4  OB5  OB6  OB7  OB8  OB9)
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                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	[bookmark: assessmentComponent]Common Assessment Criteria Applied  (Assignment 1)
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills 

	
	

	[bookmark: feedbackRIL]Good comparison of SQL and NoSQL, but the proposed solution for ABargain could be clearer. Satisfactory use of references to support your work but extend these to include more peer-reviewed sources. (Grade mark: 56.67%)
	[bookmark: totalRIL]30
	[bookmark: markRIL]17

	
	
	

	2. Knowledge and Understanding Skills

	
	

	[bookmark: feedbackKUS]
	[bookmark: totalKUS]
	[bookmark: markKUS]

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]A good analysis of the case study, but your database design could be further improved to meet all the requirements and to achieve a 3NF design. The Product table in particular is not in 3NF and this can be clearly seen in your INSERT statements for this table. You were asked to design the database so that it could cater for different product sizes and colours and also allow different product categories to be stored at more than one warehouse. You need to introduce some more tables to handle these. You also have some unnecessary tables in your design. (Grade mark: 55.00%)
	[bookmark: totalANA]20
	[bookmark: markANA]11

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]Demonstrates good knowledge of SQL with appropriate concepts used to build the database, insert test data and test the different constraints. As noted above the database design (choice of columns and tables) requires some improvements. Some things to note: It is not clear what the role of the Inbound and Outbound tables are for and they are really not needed. Both tables also contain exactly the same attributes apart from the name of the ID column. The Department table is also a stand-alone table that has no relationship to any other tables. I believe you may have added it to try and meet the requirement of storing different product categories at different warehouses but this has not been implemented properly. I would have liked to see some more attributes to show the fulfilment of the order to customers and payment details. The quality of the sample test data in the INSERT statements could also be improved. (Grade mark: 58.00%)
	[bookmark: totalPAD]50
	[bookmark: markPAD]29

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]
	[bookmark: totalSPP]
	[bookmark: markSPP]

	
	
	



	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	[bookmark: totalMark]57%

	
	Up to 1 week late (40% Max)
	[bookmark: fourWeeksLate]
	

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
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This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	Common Assessment Criteria Applied  (Assignment 2)
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills 

	
	

	
	
	

	
	
	

	2. Knowledge and Understanding Skills

	
	

	
	
	

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	
	
	

	
	
	

	4. Practical Application Skills

	
	

	Demonstrates satisfactory understanding of indexes. The index created on the Order table is not appropriate. For the other indexes, I would have liked to see some more variation in your choices i.e. different from the examples given in class.

Although your transaction demonstrates understanding of the syntax of transactions, the proposed solution does not really provide the required solution. First you need to understand the basics, that is, to add a new order to the database, at least two different tables will have data INSERTED into them.

Demonstrates basic knowledge of the principles of distributed databases and fragmentation strategies. Some attempt has been made to distribute the database but some of the suggestions do not really reflect the implemented database e.g. derived fragmentation based on department. The department table has no relationship to any of the other tables as mentioned in the feedback for Assignment 1. Generally, the fragmentation strategy applied to most of the tables requires improvement. (Grade mark: 43.89%)
	90
	39.5

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	The report is satisfactory. Generally, use the formatting features in your word processing software to improve the presentation of your reports. See your report for further suggested improvements.
 (Grade mark: 55.00%)
	10
	5.5
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	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	45%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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