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Abstract: This article mainly explains the differences between the relational and non-relational databases and their respective characteristics, and builds an MSSQL database-based inventory management system, which includes setting up a database, inserting sample data, creating indexes, analyzing transactions, and creating a distributed database system.





Contents
1. About SQL database and NoSQL database	2
1.1	The definition of SQL database and NoSQL database	2
1.2	The advantage of SQL database	3
1.3	The advantage of NoSQL database	3
1.4 Application in practical work	4
2.Indexes	5
2.1 The definition of indexes	5
2.2 Timing to use indexes	6
3. Transaction	9
4. Distributed database system	11
5. Learning experience	14
6. Reference	15


[bookmark: _Toc26971470]1. About SQL database and NoSQL database	Comment by Kemi Ademoye: 
Start main sections on a new page, for example, cover page, table of contents, main sections (chapters), references. This will improve the presentation of your report.
[bookmark: _Toc26971471]1.1	The definition of SQL database and NoSQL database
Relational database: It is a database based on a relational model. It uses mathematical concepts and methods such as set algebra to process data in the database [reference(s)].
The relational model is a one-to-one, one-to-many, and many-to-many relational model. The relational model refers to a two-dimensional table model, so a relational database is a data composed of two-dimensional tables and their relationships organization. They can store some relational model data safely. For example, one teacher corresponds to multiple students, one book corresponds to multiple authors, and one book corresponds to a publication date.
A relational model is a model that we often meet in reality. 
Its model includes data structures, operation instruction sets and integrity constraints. In simple terms, relational databases use mathematical methods such as selection, projection, connection, union, intersection, difference, division, addition, deletion, modification, and modification to implement data storage and query.
Non-relational databases are mainly based on "non-relational models" (because the relationship is too large, "non-relational" is generally used to represent other types of databases).
Non-relational models include:
(1) Column model: The data stored is a column. A relational database has one row as one record, and a column model database has one column as one record.
(2) Key-value pair model: The stored data is a "key-value pair"
(3) Document class model: Store data one by one, similar to "key-value pairs".
[bookmark: _Toc26971472][bookmark: OLE_LINK1][bookmark: OLE_LINK2]1.2	The advantage of SQL database
We can use this type of databases database finish many common query operations, in other words, you can use SQL statements to conveniently do very complex data queries between one table and multiple tables. The relational database supports transaction operations and can achieve data access with high security performance.	Comment by Kemi Ademoye: ??
[bookmark: _Toc26971473]1.3	The advantage of NoSQL database
Essence of non-relational database: Non-relational database product is a functional castration version of traditional relational database. It can greatly improve product performance by reducing unused or rarely used functions.	Comment by Kemi Ademoye: You may want to check the English meaning of this word 
https://dictionary.cambridge.org/dictionary/english/castration?q=castration+

[bookmark: _Toc26971474]1.4 Application in practical work
In actual development, there are many business requirements. In fact, a complete relational database function is not needed, and there are so many functions of a non-relational database. In this case, of course, using a non-relational database with higher performance and lower cost is certainly a smarter choice.
In recent years both databases have evolved in another direction. For example, the NOSQL database is slowly beginning to have some of the complex query functions of the SQL database, such as the index of Couchbase and the complex query of MONGO. Support for transactions can also use some system-level atomic operations to implement methods such as optimistic locking to save the country. The SQL database has also begun to slowly evolve.	Comment by Kemi Ademoye: ???
 For example, HandlerSocker technology can achieve penetration of the SQL layer on MYSQL, and access the database with NOSQL. The performance can reach or even surpass the NOSQL database. Scalability, such as Percona Server, can achieve a decentralized cluster. Although both poles have begun to evolve some features of the other pole due to their respective weaknesses, the increase of these features will also weaken their original advantages, such as the increase of the index on Couchbase will gradually reduce the database read and write performance. So how to build a system's short-term and long-term storage strategies, and make good use of their respective strengths are important issues that architects need to consider.

[bookmark: _Toc26971475]2.Indexes
[bookmark: _Toc26971476]2.1 The definition of indexes
There are two types of indexes in SQL. One is the clustered index and the non-clustered index. The similarities and differences between the two are described below.
(1) Clustered index: The meaning of a clustered index can be understood as a sequential arrangement. For example, a table with an increased primary key is a clustered index, that is, an id of 1 exists in the first and an id of 2 exists in the second ... If the database uses an array to store the data in this table, then if I need to find the 100th item, then the address of the first data plus 100 is the address of the 100th one, and it can be queried at one time. Because the data in the database can only be arranged in one order, there can be only one database for a clustered index.
In MSSQL, you cannot create a clustered index yourself. The primary key is a clustered index. If no primary key is created, the default non-null column is the clustered index. If there is no non-null column, a hidden column is automatically generated as the clustered index. So generally in MSSQL, the primary key we create is the clustered index, and the data is arranged in the order of our primary key. So it will be very fast when querying based on the primary key.
(2) Non-clustered index: Non-clustered index is also called secondary index. It can be simply understood as an ordered directory, which is a method of exchanging space for time. The secondary index adds extra memory space to store index data. Compared with the clustered index, the search speed of the secondary index is faster, and multiple secondary indexes can be created in a table.	Comment by Kemi Ademoye: Not needed
[bookmark: _Toc26971477]2.2 Timing to use indexes
 Do not use the index in any case below:
(1) Do not use the index when the data update performance is higher than the query performance requirement, because the index is also maintained and updated at the same time as the data is updated (the index query is fast but the update will be slow);
(2) Don't blindly build too many indexes on the table, because the storage of the index itself also takes up storage space, once the update operation is frequent, it will reduce the new performance;
(3) Don't build indexes for columns that are not used often, and why not build indexes for queries.
(4) Do not index high-repetitive columns. The index itself is to improve the query speed. However, the data values ​​are highly duplicated, the data is not highly distinguishable, and the index cannot work.
(5) Do not use indexes for the img, tex.bit data types, because this field is generally used very little and the amount of data is too large;	Comment by Kemi Ademoye: Same as above
 Use indexes in case below:
(1) The column "where id =?" Often used for queries;
(2) Often used for order (order by), grouping (group by) columns, because the index is already sorted;
(3) Columns with value unique restrictions, such as primary key, user name;
In my database system, I created three secondary indexes, one in the “Product” table and one in the “Customer” table. 	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
The first index is the age-region distribution table. The purpose of setting up this table is to view the customers registered in the system and their regions. From this information, you can quickly and easily see that the customers in that region are most densely distributed and the average age of customers in each region. Regional sales and profits, you can see which customers have the most spending ability, and which region has the lowest spending ability, so that head office can adjust marketing strategies to increase revenue.	Comment by Kemi Ademoye: This is not really a good choice and there are better options. How many times would they be interested in this information?
The Postcode on its own is a better choice.
The second index I created is to view the existing product types of the head office more conveniently, including different product types, and different colors, sizes, and other information corresponding to each type. The types of products being sold, considering the relatively stable number of product types, and if head office has introduced new types of product, and this table need to be updated, new data will be inserted, instead of modifying existing data, so I created this index.	Comment by Kemi Ademoye: Better choice but consider separating these or having TypeID as an index on its own as you are more likely to have queries to find products of a particular type.
The third index I created was based on the customer's registration time. By looking at the number of customers registered in different time periods, combined with other tables, and the marketing strategy the company has adopted, head office can infer the reasons for customer registration, such as the products in the first order, and various holiday discount activities. In this way head office can analyze the customer's purchase intention, and they can see the product types that attract customers the most, so the head office can adjust marketing strategies to increase product sales and profits.	Comment by Kemi Ademoye: Again there are better options to fulfill more important transactions on the database. Remember indexes are added to speed up the performance of the most frequent and/or important transactions.

[bookmark: _Toc26971478]3. Transaction
In SQL, our flexible use of transactions can solve many common problems. As we all know, transactions have four characteristics, atomicity, consistency, isolation, and durability. Atomicity means that, for a certain transaction, in the process of executing the transaction, each step cannot be separated, which means that a transaction is either not executed at all or completed.
Transaction consistency means that when we execute and complete a transaction, the data used in the transaction must be in the same state, that is, there will not be some data that has been executed and some other data is being executed In the process.
The isolation of transactions means that even if different transactions are being executed at the same time, they will not cause any interference with each other. Therefore, different transactions are independent of each other and will not generate calls or dependencies.
The durability of a transaction means that when a certain transaction is executed, the result (or modification of the database) produced by the transaction is permanent, so once the transaction is executed, the result will be permanently stored in the database.
In the transaction section, in order to solve the problem that customers can sometimes order non-existent products and customers can order products that are not in stock, I created the following transaction.
For the first problem, my solution is to first insert an order information, which includes the OrderNo, CustomerNo, OrderDateTime, OrderPrice, discount, etc, then inserting the information about the product purchased by the customer. That is, ProductName, color, and size of the product. If the product purchased by the customer has not registered in the database, the order will not be created, so the entire transaction will rollback; otherwise, if the information of the product ordered by the customer exists in the database, a new order number will be created, Customers can complete the purchase process.
For the second problem, my solution is to insert the information about the number of products in the order firstly, that is, the number of products a customer wants to buy, then compare this quantity with the existing quantity of the goods in the StockQunity table. If the number of products that the customer will order is more than the inventory of the goods, the transaction will be rejected and the transaction will rolledback. But in practice, I wrote that customers are not allowed to order goods that are not in stock, not goods that are not in stock, because the requirements of the problem are like this.
[bookmark: _Toc26971479]4. Distributed database system
After reading the relevant documents and materials, I have my own understanding of horizontal fragmentation and vertical fragmentation:
Horizontal partitioning: Putting different rows into different tables. For example, dividing China into North and South, putting all the postal codes in the South into the South Table, and put all the postal codes in the North into the North table. When using a select query, generally use these two tables to query, the last is to use the union keyword to associate the two tables and remove duplicate columns. The above is called horizontal partitioning.
Vertical partitioning (Vertical partitioning): Creating a table with a small number of columns in this table, and create a new table, this table stores the remaining columns of the table just now. Here is an example. If a table is an index table, this table records some key information of other tables, but the specific information must be found in the specific table. This structure is called vertical partitioning.
Based on my understanding of the above concepts, I did the following in the distributed database system section:

Warehouse Table 	Comment by Kemi Ademoye: This could be replicated too
W1    RegionNo = ‘R0001’ (Warehouse)
W2    RegionNo = ‘R0002’ (Warehouse)
W3    RegionNo = ‘R0003’ (Warehouse)
Reconstruction: W1  W2  W3

ImportStock Table
I1    ImportLocation = ‘R0001’ (ImportStock)
I2    ImportLocation = ‘R0002’ (ImportStock )
I3    ImportLocation = ‘R0003’ (ImportStock )
Reconstruction: I1  I2  I3

Customer Table
C1    RegionNo = ‘R0001’ (customer)
C2    RegionNo = ‘R0002’ (customer)
C3    RegionNo = ‘R0003’ (customer)
Reconstruction: C1  C2  C3

Ordering Table
Oi:	Ordering      Ci	1  i  3
Reconstruction: O1  O2  O3

ProductType 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
P1		TypeID = ‘T0001’ (Product)
P2		TypeID = ‘T0002’ (Product)
P3		TypeID = ‘T0003’ (Product)
P4		TypeID = ‘T0004’ (Product)
Reconstruction: P1  P2  P3  P4

ProductAmount Table
PA1:	OrderingNo, ProductNo, WarehouseNo (Ordering)
PA2:	ProductAmount, Price (Ordering)

StockQuanity Table
{
	WarehouseNo = ‘W0001’ (‘England’) and TypeID = ‘T0001’ (‘Technology’)	
S1    W1 and P1
	WarehouseNo = ‘W0001’ (‘England’) and TypeID = ‘T0002’ (‘Home & Furniture’)
S2    W1 and P2
	WarehouseNo = ‘W0001’ (‘England’) and TypeID = ‘T0003’ (‘Toys & Children’)
S3    W1 and P3
		WarehouseNo = ‘W0001’ (‘England’) and TypeID = ‘T0004’ (‘Sports & Leisure’)
S4    W1 and P4
	WarehouseNo = ‘W0002’ (‘Soctland’) and TypeID = ‘T0001’ (‘Technology’)
S5    W2 and P1
	WarehouseNo = ‘W0002’ (‘Soctland’) and TypeID = ‘T0003’ (‘Toys & Children’)
S6    W2 and P3
	WarehouseNo = ‘W0002’ (‘Soctland’) and TypeID = ‘T0004’ (‘Sports & Leisure’)
S7    W2 and P4
	WarehouseNo = ‘W0003’ (‘Wales’) and TypeID = ‘T0001’ (‘Technology’)
S8    W3 and P1
WarehouseNo = ‘W0003’ (‘Wales’) and TypeID = ‘T0004’ (‘Sports & Leisure’)
S9    W3 and P4
}
Reconstraction: S1  S2  S3  S4  S5  S6  S7  S8  S9

[bookmark: _Toc26971480]5. Learning experience
Up to now, with the deepening of learning, the functions of the inventory management system have basically been realized. In the process, I just understood the good intentions of Kemi. During the process of typing the code, if I do not understand, I can find it in moodle. Later, I deepened my understanding, and gradually felt a sense of realization. Method is important, direction is more important, theory + practice is the most important way.	Comment by Kemi Ademoye: Thank you 
In the process of summing up, I have a general sense of the database. I am familiar with the database now. If I am familiar with it, I will not be afraid, and I will be excited without fear. Therefore, I have a need for learning and a strong desire to learn. For the things that I really cannot understand for a while, I can ask the network (Baidu, Google, csdn, etc.) or even put it aside (but record it), and we will understand it subtly as we learn more. 
Stand tall and look far away. The accumulation of knowledge and broad knowledge can have a very good effect on our understanding of these issues.
[bookmark: _Toc26971481]6. References	Comment by Kemi Ademoye: Please note that the degree you are studying is in English. Chinese references should be translated.


Please also note that the school recommends the IEEE/Numeric referencing format - and remember to include a date accessed and URLs for web reference sources.

Reference(s):http://www.ieee.org/documents/ieeecitationref.pdf
[1]朱烜璋,李娅菲.MSSQL数据库远程备份系统的设计与实现[J].湖南科技学院学报,2008(08):95-96.
[2]赵学作.Docker布署SQL Server数据库[J].网络安全和信息化,2019(07):80-81.
[3]朱敏,尚鲜连,张苏.《SQL SERVER数据库应用》课程中的微课设计与实践[J].电脑知识与技术,2019,15(21):169-170.
[4]兰晓天.SQL Server数据库的特点和基本功能[J].花炮科技与市场,2019(03):25.
[5]齐珊. 学生成长档案管理系统的设计与实现[D].华北理工大学,2019.
[6]Jun-Jie Lin. Universal School Online Registration Management System Research and Design[J]. Energy Procedia,2011,13.
[7]Ivan Merelli,Federico Fornari,Fabio Tordini,Daniele D’Agostino,Marco Aldinucci,Daniele Cesini. Exploiting Docker containers over Grid computing for a comprehensive study of chromatin conformation in different cell types[J]. Journal of Parallel and Distributed Computing,2019,134.
[8]Vasily Tarasov,Lukas Rupprecht,Dimitris Skourtis,Wenji Li,Raju Rangaswami,Ming Zhao. Evaluating Docker storage performance: from workloads to graph drivers[J]. Cluster Computing,2019,22(4).

- 17 -


	
                 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 and the example use cases for the different options could be clearer. Please see the comments in your report about the correct way to reference your research work. (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. While you have attempted to implement the requirement of products having different sizes, your solution is not correct. Your relationships for these tables is the wrong way around. Generally, improve understanding of primary key- foreign key relationships. (Grade mark: 60.00%)
	[bookmark: totalANA]20
	[bookmark: markANA]12

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]Demonstrates very 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 requires some improvements. Some things to note: The ProductName column in the ProductFeature table should be in the Product and the relationship the other way around as mentioned above. The Product table should be the parent (contains the PK) and the ProductFeature the child (contains the FK), this will provide a better solution to enable products to have different colours and/or sizes. The ImportStock table is not really needed. The OrderingDiscount column in the Ordering table should have been in the ProductAmount as this provides a more flexible solution - some products ordered may have a discount, while others do not. I would have liked to see some more attributes to show the fulfilment of the order to customers and payment details. (Grade mark: 68.00%)
	[bookmark: totalPAD]50
	[bookmark: markPAD]34

	
	
	

	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]63%

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

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
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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.

	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

	
	

	While you have explained your reasons for your indexes, there are better index choices for the tables you indexed. Remember that when choosing indexes you have to identify the most frequent and/or important query transactions that will be run on the database. 

A good attempt at the transaction with two proposed solutions. While solutions 2 is based on a good idea, it omits the first step of inserting the main Ordering information. This should also be included within your transaction block.

[bookmark: _GoBack]A good attempt at the distributed database design. Demonstrates good understanding of the basic principles and good fragmentation strategies have been applied to some tables, while the fragmentation for some other tables could be improved. Again, the design of your database has had an impact on your solution.

Please also note that while it is okay for friends to work together, you need to be careful to avoid producing similar work as a group for individual tasks (called collusion) as this is a type of unfair practice. This is particularly noticeable in some of the practical elements of the assignment. I warned you about this in class. See the following links for more information: https://www.uwtsd.ac.uk/media/uwtsd-website/content-assets/documents/academic-office/regulations-student-guides/en/University_Regulations_Postgraduate_Taught_Student_Guide_Sept_2019.pdf, https://www.uwtsd.ac.uk/library/infoskills/referencing-and-plagiarism-the-basics/. (Grade mark: 67.22%)
	90
	60.5

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	The report is satisfactory, but please note the comments about reference and be careful with some of your translated word choices. (Grade mark: 55.00%)
	10
	5.5

	
	
	



	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)
	66%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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