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[bookmark: _Toc26614127][bookmark: _Toc26903398][bookmark: _Toc26904253]A database with complete functions and clear structure needs precise design. This report mainly describes the selection of SQL system and NoSQL system for abagain's Abargain's inventory management system, as well as the way to enhance the database performance and operability and solve a specific problem.
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1. [bookmark: _Toc26904254]SQL vs. NoSQL
1.1 [bookmark: _Toc26904255]Definition of SQL
SQL (Structured query language), is a set of operation commands specially established for database, which is a database language with complete functions. It is mainly used to store and query data, and then update and manage the relational database system.
SQL is a high-level non non-procedural programming language that allows users to work on high-level data structures. In addition, it does not require the user to specify the storage method of data, and does not require the user to understand the specific method of storing data. That is to say, users only need to issue "what to do" command when using it, and "how to do" is not considered by users. Therefore, different underlying database systems can use the same structured query language as the interface of data import and management. Structured query language statements can be nested, which makes it powerful and flexible.  [1, 2, 3]

1.2 [bookmark: _Toc26904256]Definition of NoSQL
The most common explanation of NoSQL is "non relational", but "not only SQL" is also accepted by many people. NoSQL is just a conception, which generally refers to non non-relational databases. Different from relational databases, they do not assure the ACID features of relational data. NoSQL is a new revolutionary database movement. It promotes the usage of non relational data storage. Contrast with the tremendous use of relational database, this conception is undoubtedly a rise of new thinking [4].	Comment by Kemi Ademoye: 
Write abbreviations out in full on first use.

There areThe following are advantages about NOSQL : it is absolutely convenient to expand, NoSQL database has varieties of patterns, however the common feature of them is to remove relational features of relational databases. Due to there is no relationship between the data, it would be handy to expand, invisibly it also brings extensible capabilities at the framework level. Its advantages includes under circumstances with large data volume, high performance, NoSQL databases perform very well in read-write field, particularly in large data volume with also excellent performance. This is due to its irrelevance of database, the simple structure of the database [4].


1.3 [bookmark: _Toc26904257]Differences between SQL vs NoSQL:
(1) typesTypes	Comment by Kemi Ademoye: Start titles with a capital (uppercase) letter
Generally, public mainly called SQL database as relational database (RDBMS), while NoSQL database is mainly called non-relational database or distributed database[5].
(2) languageLanguage
SQL database definition and operation base on data structured query language (SQL). This language is very powerful from the side. SQL database is one of the most common and widely used option, which makes it a safer choice, particularly for complicated queries. But on the other hand, it can be also restrictive to some extent. It is required for SQL that the users need to use a predefined pattern to determine the structure of the data before they use it. In addition, it is necessary for all the user’s data to follow the same structure. It may request a lot of preparation, meaning that structural change is both difficult and damaging to the system as a whole.
A dynamic model with unstructured data is in NoSQL database. Data is deposited in a variety of ways, meaning that it can be column-oriented, document-oriented, graph-based, or organized as a key-value store. This flexibility means that documents can be created without  defining the structure for the first time. Each document can also unique structure for itself. The syntax can vary from a database to another database, users can add fields at any time [5].
(3) Scalability
In almost of the cases, SQL databases are scalable in vertical angle, which means that user can increase the load of a single server by adding ram, CPU or SSD functions. Besides While, NoSQL database can be expanded in horizontal angle. This means that user can shared or add more servers to the NoSQL database to handle more traffic. It looks like adding more floors in the same building, rather than adding more buildings nearby. So NoSQL is able to eventually become larger and more powerful, which makes this kind of databases the first option for large or changing datasets[5].	Comment by Kemi Ademoye: Do you mean database sharding?
(4) structureStructure
The SQL database is based on tables. On the other hand, the NoSQL database is a key key-value pair, document based, graphic database or wide column storage which makes a relational SQL database a preferable choice for applications which needs multi-row transactions (such as accounting systems) or legacy systems which is built for relational structures[5].
(5) Properties to follow
SQL databases follow acid properties (atomicity, consistency, isolation, and persistence), while NoSQL databases follow brewers Brewer’s cap theorem (consistency, availability, and partition tolerance)[5].
(6) support
All SQL databases from their vendors are well supported. In addition, there are many independent consultants that can help users use SQL databases for large-scale deployment, but for some NoSQL databases, users still need to rely on community support, and only a limited number of external experts can be used to set up and deploy large-scale NoSQL deployment[5].
Some examples of SQL databases include PostgreSQL, mysqlMySQL, Oracle, and Microsoft SQL server. Examples of NoSQL databases include redis, ravendb Cassandra, mongodb, BigTable, HBase, neo4j, and CouchDB.[5]

1.4 [bookmark: _Toc26904258]Choice of SQL or NoSQL
SQL and NoSQL databases do the same thing in different ways. It's possible to choose one at the beginning and then switch, but pre design will definitely save time and money, hence after considering about the goal of the database and the data it will receive as well as other restrictions it will face. As a result, it is crucial for the designer to choose the type we want to adopt before creating the database.	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
[bookmark: _Toc26904259]1.4.1 Projects for SQL
· Discrete data that can be logically correlated and predetermined.	Comment by Kemi Ademoye: Add an introductory sentence e.g.
Databases with the following criteria are better suited projects for SQL:
  
Use bullet points or numbers to show separate items in list of short items. 


· Data integrity is a must.
· Projects requiring standard technologies with rich developer experience and support.
[bookmark: _Toc26904260]1.4.2 Projects for NoSQL
Non-relational, fuzzy or evolving data storage requirements.
Simple and loose project objectives, able to quickly start programming.
Speed and scalability are necessary.
[bookmark: _Toc26904261]1.4.3 Conclusion of this design
For this database system, there is more detailed requirements of each attribute relationship of design, and as a company's inventory management system, it has clear objectives and requirements to be completed, and professional personnel are responsible for the management, development and maintenance of this system. There are data requirements to save the basic information of goods, such as size, color, etc. This system needs to be able to use these irrelevant data to any goods. Besides, the information of goods warehousing and storage location, as well as a series of problems of trading goods are also considered. Therefore, it is necessary to consider the data integrity and transaction support. SQL can meet the design requirements well.



2. [bookmark: _Ref19457317][bookmark: _Toc26904262]Performance Tuning
In ABargain’s database system, it is necessary to create some indexes to enhance the performance of the database. Reasonable setting of index can effectively enhance the search ability of data in the database, but too much setting of index may cause negative impact because of redundancy. Before create the indexes, here is the design principle of the index:
(1) The data column that defines the primary key must be indexed.
(2) Data columns with foreign keys must be indexed.
(3) It is best to build indexes for frequently-queried data columns.
(4) For data columns that need to be queried quickly or frequently within the specified range;
(5) Data columns often used in the WHERE clause.
(6) Fields that often appear after the keywords order, group, distinct, and index.
(7) For those columns that are rarely involved in the query, do not create indexes on columns with many duplicate values.
(8) Avoid creating indexes for frequently accessed columns.
Since only three additional indexes are needed, it is not considered creating any new clustered index for the database, but create secondary indexes.
In these tables, ProductDetail (know detailed information of product),Inventory (know inventories, update inventories), Customer, Supplier, Staff (search information) ,PurchaseRecord (update purchase order) and OrderDetail (supplement of order information) are frequently accessed and read.
For tables Inventory and ProductDetail, the defaulted clustered index with items ‘AreaID’ and ‘ProductID’ is enough for searching queries.

For table Customer, sometimes the ABargain’s staffs staff want to select detailed information of the customer without CustomerNo under some circumstances such as only knowing the name. Therefore, it is good to create an index with items (FirstName, SurName) for enhancing the performance including cases using WHERE or ORDER instruction in SELECT statement. And the methods are similar in table Supplier and Staff.
CREATE  INDEX firstandsurname ON Customer (FirstName,Surname);

For table PurchaseRecord, sometimes it is needed to know something of purchasing information which is handled by a certain staff). Although in the data of this system, only three staffs participate in the purchase information, but in reality, the number of staffs will be much larger than this, so it will not retrieve a significant proposition of the relationship actually.	Comment by Kemi Ademoye: This table is not needed
CREATE INDEX StaffIDindex ON PurchaseRecord(StaffID)

For table OrderDetail, it is similar to create index including items (Price, Discount), that is because sometimes the company wants to know the transaction amount of goods to understand some sale information.	Comment by Kemi Ademoye: This is not really an appropriate index for this table. 
CREATE INDEX PriceIndex ON OrderDetail(Price,Discount)
3. [bookmark: _Toc26904263]Transaction
3.1 [bookmark: _Toc26904264]Problems needed to be addressed
[bookmark: _Toc26904265]3.1.1 Record the products without existed details
The first problem is: Sometimes orders are recorded but the details of the specific product(s) ordered by the customer are not registered in the system.
[bookmark: _Toc26904266]3.1.2 Order items that are not in stock
The second problem is: Customers are able to order items that are not in stock.
3.2 [bookmark: _Toc26904267]Solution with explanations
[bookmark: _Toc26904268]3.2.1 Solution for the first problem
	BEGIN TRANSACTION
	BEGIN TRY
	INSERT INTO SellingOrder(OrderNo,CustomerID,OrderDate,CityofReceiving,StreetAddressofReceiving,Postcode,ReceiverPhoneNo,StaffID)VALUES('o20190829b1','c1777777','20-Jul-2019','London','18 Third Road','LD89ST','18571930918','s1906071')
	INSERT INTO OrderDetail(OrderNo,ProductID,AreaID,ProductQuantity,Price,Discount)VALUES('o20190829b1','w1090','W01','2','20','0')
		COMMIT TRANSACTION;
	END TRY
	BEGIN CATCH
		ROLLBACK TRANSACTION;
		RAISERROR('Rolling back, there is no such product detail', 16, 1);
	END CATCH;
Assume that the order number is o20190829b1. Since the CustomerID is a foreign key, as long as the customer ID exists and the order ID is not duplicate, other data has no format errors, the order will be recorded. Then it comes to the order details table. Because the order ID is the PK of the ProductDetail table, the absence of the order details means that the ProductID does not exist, because the basic data in the product detail’s table cannot be null. Therefore, as a foreign key in the order details table, the ProductID does not exist, so the insertion will fail, and the order details have not been recorded. At this time, the transaction  rolls back and the sellingorder information have not been recorded.
[bookmark: _Toc26904269]3.2.2 The solution for the second problem
BEGIN TRANSACTION OrderItem
	DECLARE @ProductID VARCHAR(5) = 'w2001',@ProductQuantity INT = '30',@AreaID CHAR(4)='S03';
	INSERT INTO SellingOrder(OrderNo,CustomerID,OrderDate,CityofReceiving,StreetAddressofReceiving,Postcode,ReceiverPhoneNo,StaffID)
VALUES('o20190829s8','c1777777','19-Aug-2019','London','18 Third Road','LD89ST','18571930918','s1906071')
	INSERT INTO OrderDetail(OrderNo,ProductID,AreaID,ProductQuantity,Price,Discount)
VALUES('o20190829s8',@ProductID,@AreaID,@ProductQuantity,'20','0')
	IF (SELECT Quantity FROM Inventory WHERE ProductID = @ProductID AND AreaID=@AreaID) ='0'
	BEGIN
		ROLLBACK TRANSACTION OrderItem
		RAISERROR('Rolling back, not enough stocks', 16, 1);
	END
	ELSE
			COMMIT TRANSACTION OrderItem;

Assume that the ProductID is w2001, the quantity the customer wants to buy is 30, and the products in the S03 warehouse area are purchased. First, insert the data into the order table. Similar to the last problem, the data in the order table is easy to record. When inserting the order detail table, but through the select instruction, if it is found that the product is not in stock in the S03 inventory area, in this case, the transaction rolls back and the order will not  be recorded, the transaction fails (similarly, if the inventory quantity is less than the quantity to be purchased, the SQL statement will be similar), that would be if find the quantity of the product in S03 inventory area is less than the quantity the order requires, the transaction would fail..	Comment by Kemi Ademoye: Good thought given to transaction example 2, but there are some improvements that could be made. See the comments in your feedback
[bookmark: _Toc26904270]4.Distributed Database Solution
Here is are the attributes of each table(The primary key is underlined):	Comment by Kemi Ademoye: The way the tables have been listed makes it difficult to read. First get rid of the Justified formatting and extra tab spaces (you only need one between table name and columns), and either use bullet points or make each table name bold so it is clear where the next table starts from.

Supplier			(SupplierID, SupplierName, City, StreetAddress, PostCode,ContactNo,EmailAddress)
Customer		(CustomerID, FirstName,SurName,City,EmailAddress,RegisteredRegion)
	Staff				(StaffID, FirstName, SurName,Gender,DOB,City,StreetAddress,Postcode,ContactNo,EmailAddress,Position,Salary,StartDate,LeavingDate,WarehouseID)
	ProductCategory	(CategoryID,CategoryName)
	ProductDetail		(ProductID,ProductName,CategoryID,Size,Colour,DetailInformation)
Warehouse		(WarehouseID, WarehouseName, City,StreetAddress, Postcode)
	InventoryArea	(AreaID,CategoryID,WarehouseID)
	Inventory		(ProductID,AreaID,Quantity,SellingPrice)
PurchaseRecord				 (PurchaseRecordNo,SupplierID,ProductID,PurchaseQuantity,PurchaseCost,AreaID,TradeDate,StaffID)
SellingOrder 					 					 (OrderNo,CustomerID,OrderDate,CityofReceiving,StreetAddressofReceiving,Postcode,ReceiverPhoneNo,StaffID)
	OrderDetail		(OrderNo,ProductID,AreaID,ProductQuantity,Price,Discount)

ProductCategory and Warehouse Tables
Don’t fragment ProductCategory/Warehouse – replicate relations at all sites – only contains a small number of records.
InventoryArea Table
Use primary horizontal fragmentation for InventoryArea with minterm predicates. 
(fragment this table by where the area is and which category of goods it stored)
Horizontal fragments are:
		A1 	AreaID = ‘E01’ or CategoryID =’Te’ and WarehouseID =’r001’
		A2 	AreaID= ‘E02’  or CategoryID =’Sp’ and WarehouseID =’r001’
		A3 	AreaID= ‘E03’or CategoryID =’To’ and WarehouseID =’r001’
		A4 	AreaID= ‘E04’or CategoryID =’Ho’ and WarehouseID =’r001’
		A5 	AreaID= ‘S01’or CategoryID =’Te’ and WarehouseID =’r002’
		A6 	AreaID= ‘S02’or CategoryID =’Sp’ and WarehouseID =’r002’
		A7 	AreaID= ‘S03’or CategoryID =’To’ and WarehouseID =’r002’
		A8 	AreaID= ‘W01’or CategoryID =’Te’ and WarehouseID =’r003’
		A9 	AreaID= ‘W02’or CategoryID =’Sp’ and WarehouseID =’r003’
	Reconstruction: A1  A2 A3  A4  A5  A6  A7  A8  A9
Supplier Table
Use vertical fragmentation for Supplier:
(fragment this table by location and personnel)	Comment by Kemi Ademoye: Not sure why personnel need Supplier information? This fragmentation needs to be revisited.
		Su1 (Personnel):	SupplierID, SupplierName,ContactNo,EmailAddress, (Supplier)
		Su2 (Location):	SupplierID,City,StreetAddress,Postcode (Supplier)
	Reconstruction: S1      SupplierIDS2
Customer Table
Use horizontal fragmentation for Customer:
(fragment this table by where the customer is registered at)
(convenient for manage the customers at different region, when they are shopping, give them priority to see the latest warehouse information )

Horizontal fragments are:
		C1 	RegisteredRegion = ‘England 		
		C2 	RegisteredRegion = ‘Scotland’ 
		C3 	RegisteredRegion = ‘Wales’    		
		
Staff Table
Use vertical fragmentation for Staff:
(fragment this table by payroll)
		St1 (Personnel):	StaffID, FirstName, SurName,Gender,DOB,City,StreetAddress,Postcode,ContactNo,EmailAddress,Position, StartDate,LeavingDate,WarehouseID(Staff)
		St2 (Payroll):	StaffID,Salary(Staff)
Then use horizontal fragmentation on fragment St1 (based on WarehouseID -fragment this table by where they are working at)
Horizontal fragments are:
		St11 	WarehouseID= ‘r001’	
		St12 	WarehouseID = ‘r002’ 
		St13 	WarehouseID = ‘r003’    		
Reconstruction: (St11  St12 St13)        StaffID St2
ProductDetail Table
Use horizontal fragmentation for ProductDetail:
(fragment this table by what categories the products are)(this is helpful to manage different categories of goods)	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
Horizontal fragments are:
		Pd1 	CategoryID = ‘Te’ 		
		Pd2 	CategoryID = ‘Ho’ 
		Pd3 	CategoryID = ‘To’ 
		Pd4	CategoryID = ‘Sp’ 
Reconstruction: Pd1 Pd2 Pd3  Pd4 
Inventory Table
Use derived fragmentation for Inventory (based on InventoryArea – locate products at same location as the inventory area the are stored in)
Ii:	ProductID     Ai	1  i  9
	Reconstruction: I1  I2  I3  I4  I5  I6  I7  I8 I9

PurchaseRecord Table
Use vertical fragmentation for Purchase:
(fragment this table by staff and time)(to see which staff handles the purchase record directly at a time)
		Pc1 (detail):	PurchaseRecordNo,SupplierID,ProductID,PurchaseQuantity,PurchaseCost,AreaID(PurchaseRecord)
		Pc2 (whoandwhen):	PurchaseRecordNo,StaffID,TradeDate(PurchaseRecord)
Then use derived fragmentation on fragment Pc1 (based on InventoryArea -fragment this table by where the goods of the purchase order are sent to)
Pc1i:	ProductID      Ai	  1  i  9
	Reconstruction:( Pc11Pc12 Pc13Pc14Pc15Pc16Pc17Pc18Pc19)    PurchaseRecordNo Pc2
SellingOrder Table
Use vertical fragmentation for SellingOrder:
(fragment this table by customer and time and staff)(to see which customer makes this trade directly at a time and which staff handles this order)	Comment by Kemi Ademoye: This fragmentation strategy needs to be revisited. It might be better to have orders located at the same location as the customers’ details.
		SO1 (detail):	OrderNo,CityofReceiving,StreetAddressofReceiving,Postcode,ReceiverPhoneNo(SellingOrder)
		SO2 (whoandwhen):	OrderNo,CustomerID,OrderDate(SellingOrder)
		SO3 (whoandwhen):	OrderNo,StaffID(SellingOrder)
	Reconstruction:(SO1             OrderNo SO2 )         OrderNoSO3   
OrderDetail Table
Use vertical fragmentation for OrderDetail:
(fragment this table by payroll)
		O1 (detail):	OrderNo,ProductID,AreaID,ProductQuantity,(OrderDetail)
		O2 (payroll):	OrderNo,Price,Discount(OrderDetail)
Then use derived fragmentation on fragment O1 (based on InventoryArea -fragment this table by where the goods are from)	Comment by Kemi Ademoye: Okay, but may be better to locate order detail at same location as parent SellingOrder.

O1i:	ProductID   	Ai	1  i  9
	Reconstruction:( O11O12 O13O14O15O16O17O18O19)        OrderNoO2
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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]A very good comparison of NoSQL and SQL. You have also given reasons for your suggestions to ABargain, but these could be a bit clearer. Good use of references to support your work but extend these to include more peer-reviewed sources. (Grade mark: 73.33%)
	[bookmark: totalRIL]30
	[bookmark: markRIL]22

	
	
	

	2. Knowledge and Understanding Skills

	
	

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

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]A very good attempt analysing the case study and your database design mostly reflects this, but your design could be further improved to meet some of the missing requirements. The ProductDetail 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. This is an example of a many-to-many relationship and you need to introduce some more tables to handle this criteria. The role of the PurchaseRecord table in the database is unclear and is generally not needed (please see comment below). (Grade mark: 75.00%)
	[bookmark: totalANA]20
	[bookmark: markANA]15

	
	
	

	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 mentioned above, the design of some tables could be further improved. Some things to note: The price column should be added to the ProductDetail table not inventory table. Please note that restricting gender to just the two traditional gender types is no longer recommended as people now identify with a variety of gender types. Some of your key values could be improved e.g. Product CategoryID and I would expect you to define a much better constraint for the DOB column. Adding the staff to the PurchaseRecord table is not needed as this database is for an online system and not face-to-face sales. In fact, this whole table is not necessary. I would have liked to see some more attributes to show the fulfilment of the order to customers and payment details. (Grade mark: 76.00%)
	[bookmark: totalPAD]50
	[bookmark: markPAD]38

	
	
	

	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]75%

	
	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

	
	

	Chosen indexes are generally good choices but I would have liked to see examples of query transactions your index choices support. The PriceIndex on OrderDetail table is okay, but there are better choices. A better table to add an index to the price column would be the ProductDetail e.g. an index made up of CategoryID and price to find products to query for a particular category in a price range.

A very good attempt at the transaction. Proposed solution 1 uses a simple, but satisfactory approach. The second transaction attempts to check the inventory stock, which is good, but you are checking the stock equals 0 after inserting the product ordered. What if the customer was lucky to order the last item? This will correctly reduce stock to zero. You probably want to check for less than zero or do the check before. Also, how are multiple products handled?

A good attempt at the distributed database design. Demonstrates 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. As your database design does not really store any payment information, the distribution of this requirement could not really be demonstrated. See your report for more suggestions. (Grade mark: 71.67%)
	90
	64.5

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	The report is of a good standard. See your report for further suggested improvements. (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)
	70%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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