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Abstract
A report discussing how to speed up performance of a database system and explaining in depth the multiple layers of fragmentation to simplify a database system 

Introduction 
With the resent recent success with shape up gym it has been implemented to open more gyms across Wales with this it will be looked into how the database system for all shapeup gyms runs and how it was created to be able to help run the business to its full potential while looking into best practices on speeding up the performance of the database and showing the fragmentation of how fragmentation can help simplify and make the “shape up gym” database easier to access data.

[bookmark: _Toc35563603]

Performance tuning 
performance Performance tuning is where your sql queries or statements  run at the fastest possible time, in other words it is looking at the fastest and best way to see the data that is wanted to be received for example when using google maps it will show you the quickest route to your destination [1] [2].
[bookmark: _Toc35563604]Index
Indexes are created In the database to help speed up how the user see certain data it is similar to a pointer, the index creates a smaller table only showing certain data from that table which is needed this will help speed up the database and run more efficiently [3].
To create an index in the database you use CREATE INDEX Index-name ON Table-Name (column, column) so this is creating an index name like a pointer to look at the table and extract the data needed [4].
The indexes that were created in the shape up gym database were created to make it easier and more efficient these indexes are 
· Membership this index shows the different types of gym membership available and the contract type to make it easier for the staff at “shape up gyms” who are dealing with new customers to explain what the different package the gym has to offer.
· Customers index was created to easily access all customers first name, last name and email address making it easier for staff to get in touch with customers.
· Customer Purchases this index was created to make it easier for staff to find when a customer contract ends the day that the money is taken from the customers bank account and the last payment date for the customer making it easier to deal with customers questions regarding there contract and helping with contract finishing.

[image: ]	Comment by Kemi Ademoye: Please note that you were required to implement the indexes in SQL file 1.

Membership Type – this is a small table and an index is not really needed for this table.

For the customer index, your index is too large, that is it is made up of too many columns. This has an impact on performance and will make the index inefficient. Usually when searching for an item, you tend to specify a limited amount of search criteria e.g. Find a customer by name – this requires only the first and last name columns and you would specify the last name first. Alternatively, find a customer by email address. Thus, these should be separate indexes.

Same thing applies to membership purchase – too many columns.
[bookmark: _Toc35813896][bookmark: _Toc35819937]Figure 1-created indexes [4]

[bookmark: _Toc35563605]

Transactions 
A transaction is a group of task which correspond with one another to change the data in multiple tables each transactions starts with specific tasks and won’t commit until all tasks have successfully completed if one task doesn’t complete then none of the tasks will complete and the transaction will rollback to the original data in the database [5] [6].	Comment by Kemi Ademoye: Not required in the report
It was implemented in to the shape up gym database that the transaction would change and update customers bank account and sort code details and would create a new membership purchase for the customer and check if the customer has finished his existing contract if the customer has not finished their previous contract the transaction would rollback to stop the customer paying for two memberships it would also create a new row in the database keeping the existing data so it will still show the customers original start dates.
[image: ]
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Distributed database solutions 
 A distributed database is a collection of data accessed from multiple different locations so all the locations have the same information which is perfect for the “shape up gym” with having gyms in different areas of Wales. This means that the “shape up gym” gyms can access data about the other gyms this will make it easier to move existing customers to different gyms and have all the needed data and make it easier for gyms to find details about other gyms [7] [8].

[bookmark: _Toc35563607]Horizontal fragmentation 
Is taking data from a single row of the database to find out certain data from the table this was used in the shape up gym database to help other gyms be able to find details on other gyms associated with them to find out there contact details.	Comment by Kemi Ademoye: Not quite
Using a where statement it was created so any gym can search the gym id of a fellow gym and it will display the contact details for that gym making it easier to receive the data instead of going through the whole database to look for the gym they are looking for [9].
Example of the where statement: SELECT * FROM Gym
WHERE GymBranchId='2';

It was also implemented that the user can search for region area to find the region code associated with that region and can then use the region code to then see which city is connected within that region making it easier to find which gym is in the city.
[bookmark: _Toc35563608]Vertical fragmentation
Is displaying the data from a column for example if you search for a region code in region table it will display all the region codes in that table without displaying the rest of the data in the table this is useful for displaying list of customers without displaying any of the customers personal details such as bank account and sort code [10].
This is achieved by selecting the fields which need to be used and setting from which table example 
select GymBranchId, Name,TelephoneNo from Gym 
it will show the gym branch id, name, telephone number for all gyms.
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Hybrid fragmentation 
Hybrid fragmentation is a mix between horizontal fragmentation and vertical fragmentation where it takes all data from a column and all the data associated with that column and all data associated with the row too an example of this is if you search for a certain gym area say the area is Swansea it will display all the details which include Swansea [11].
[bookmark: _Toc35563610]Derived fragmentation 
Derived fragmentation is where you take a table (the parent) and create separate tables from a foreign key (chid) for example of the “shape up gym” database this can be used in customer table where the table customer is the parent and gym id is the child and create separate tables where the gym id separates the data by which customer is associated with the gym id creating separate tables for each gym. Another example that could be implemented later is if the shape up gym starts opening multiple gyms in the same city it could be implemented for the table gyms (parent) create separate tables for which city (child) the gyms were in that city [8].
[bookmark: _Toc35563611]The reconstruction of global relations 
Reconstruction of relations is where you take the fragments and create back to the original table if horizontal fragmentation was used then the table can simple be recreated using a union and create a table with all the same column names because the data is read in with a the data in a line it could easily be re inserted into the columns. With vertical fragmentation an outer union is applied to reconstruct the tables this will take all the columns and place the tables back in same as a left join, if dealing with mixed fragmentation this is just a combine the statements and use an outer join and a union to create back to the original database table.

[bookmark: _Toc35563612]

Conclusion 
The “shape up gym” has taken everything written in the report to optimise the database to create a fast-paced easy-to-use database to optimise the data received for all “shape up gyms”. In the future if there was expansion to the whole of the United Kingdom, it would need to be looked into how the performance runs with bigger database and after time, how it handles more data implemented into the database creating more index and transactions to help the performance speed with the increase of data in the database. If there is anything that could be done differently, it would be set that the ids used in the database to have numbers and letters to make the ids more unique due to the time frame of the “shape up gym” database but this still can rectified easily at a later date.





References

[1] 	M. Watson, “stackify,” 6 september 2019. [Online]. Available: https://stackify.com/performance-tuning-in-sql-server-find-slow-queries/. [Accessed 14 march 2020].
[2] 	B. Ozar. [Online]. Available: https://www.brentozar.com/sql/sql-server-performance-tuning/. [Accessed 14 march 2020].
[3] 	t. point. [Online]. Available: https://www.tutorialspoint.com/sql/sql-indexes.htm. [Accessed 15 march 2020].
[4] 	W3Schools. [Online]. Available: https://www.w3schools.com/sql/sql_ref_index.asp. [Accessed 15 march 2020].
[5] 	“microsoft,” [Online]. Available: https://docs.microsoft.com/en-us/sql/t-sql/language-elements/begin-transaction-transact-sql?view=sql-server-ver15. [Accessed 15 march 2020].
[6] 	g. f. geeks, “geeks for geeks,” [Online]. Available: https://www.geeksforgeeks.org/sql-transactions/. [Accessed 15 march 2020].
[7] 	t. point, “tutorial point,” [Online]. Available: https://www.tutorialspoint.com/distributed_dbms/distributed_dbms_design_strategies.htm. [Accessed 16 march 2020].
[8] 	A. Lahigude, “slide share,” 9 june 2014. [Online]. Available: https://www.slideshare.net/abhilashalahigude/fragmentation-and-types-of-fragmentation-in-distributed-database. [Accessed 17 march 2020].
[9] 	A.-G. Fodor, “IMPLEMENTATION OF FRAGMENTATION AND REPLICATION METHODS”.
[10] 	q. 10, “ques 10,” may 2016. [Online]. Available: https://www.ques10.com/p/19583/what-is-horizontal-and-vertical-fragmentation-what/. [Accessed 15 march 2020].
[11] 	G. Kaundal, . S. Kaur and . S. Vashisht, “Review on Fragmentation in Distributed Database Environment,” journal of engineering , 2014.





	
                 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]
	[bookmark: totalRIL]
	[bookmark: markRIL]

	
	
	

	2. Knowledge and Understanding Skills

	
	

	[bookmark: feedbackKUS]A very good range of queries to create sample data for the database has been provided with additional, appropriate queries to test the constraints added to the tables, but there were some problems with some of your insert statements. Mostly because you chose to use auto-increment keys and you did not specify your insert statements in the correct order. A good attempt at the required transaction to purchase a new membership but there is room for improvement in the logic. The logic for the IF condition is not quite correct. Also, your variable @EDATE should be declared within the transaction block and avoid hard-coding values you know already exist. Aim for a flexible solution. (Grade mark: 62.00%)
	[bookmark: totalKUS]25
	[bookmark: markKUS]15.5

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]A good analysis of the case study, but there is room for improvement. Although you have explained the purpose of indexes well and demonstrated the use of multi-column indexes, your chosen indexes generally include too many columns. This will make the size of the indexes large and also inefficient. Also, you were required to implement the indexes in your SQL code. For the distributed database design, you have mostly described the theory and concepts of distributed databases, and the limited, proposed distributed database solution is not appropriate and demonstrates only basic understanding of the concepts. (Grade mark: 35.00%)
	[bookmark: totalANA]30
	[bookmark: markANA]10.5

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]A very good attempt. Just some minor comments. DurationQty in MembershipType should be an integer - set DurationType to Day, Month, etc. For the OffPeakMembership and Cancel Anytime columns, use the BIT type which is used to store Boolean data (True/False or Yes/No). I would have also liked to see a more balanced use of natural keys and auto-increment keys in your solution. Payments and Fees should be stored as numerical data i.e. decimals. You also changed the name of the field in the customer table from Passcode to Password :) - they are different things. MonthlyPaymentDay in MembershipPurchase would have been better as an integer as you have correctly identified it stores the day i.e. 1 to 31 to indicate the direct debit payment day, while LastPaymentDate should be a date and MonthlyPaymentFee again should be a decimal.  (Grade mark: 72.50%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]29

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]The report is of a good standard. (Grade mark: 60.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]3

	
	
	



	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]58%

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

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
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CREATE INDEX Membership
on MemberShipType (PackageName,ContractType)

Create INDEX CustomerIndex
on Customer (FirstName,lastName,EmailAddress)

CREATE INDEX ContractPurchesed
on MeberShipPurchase (EndDate, MonthlyPaymentDay, LastPaymentDay)|
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DECLARE @EDATE date
--DECLARE @JDATE date
begin transaction

UPDATE Customer

SET BankAccountNumber
WHERE CustomerID = 14;
insert into MemberShipPurchase (CustomerId,MemberShipTypeld,JoinDate,EndDate,PurchaseDate,JoiningFee,OneTimePaymentFee,NonthlyPaymentDay, LastPaymentDay, [Status])
Values('14','1","2019-11-25",'2020-11-25", ' 2019-11-25",20","25", "25th", "25th", "1");

select @Edate = EndDate FROM MemberShipPurchase where CustomerTd ='14°

--select @date = JoinDate FROM MemberShipPurchase where CustomerId
--set @edate = replace(@edate,’-","/")

print @edate

--set @edate = replace(@edate,’ ','")

print @edate

'86427557", SortCode

56798569

if (@edate )<('2022-11-25")
begin

commit

end

else

begin

rollback

end
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