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[bookmark: _Toc35510316]Abstract

This report provides ShapeUp Gyms with two solutions to help enhance their Databases. The first is to help fine tune performance, by speeding up Database queries. In order to do this, three secondary indexes are suggested to be added to the Database, all of which were identified through common queries performed on the Database.
The final proposition is a solution which will distribute their growing Database based on regional areas. This is defined within the report and includes a mixture of horizontal, vertical and derived fragmentations. 
[bookmark: _Toc35510317]Performance Tuning

The aim of secondary indexes is to allow users to retrieve data more efficiently, and so in order to improve query performance for ShapeUp Gyms, three secondary indexes have been created on the Database. To find the appropriate indexes to build into the Database, frequent/common queries were identified that might be performed on the Database.
Due to the small size of the following tables, indexes were not added as it would not help improve query performance:
· Region
· City
· Gym
· MembershipType
· GymMembershipPrice
Two indexes were added to the Customer table; one on GymID and one on JoinDate. This is due to queries on the Database such as ‘number of customers registered to a specific gym’, ‘number of customers who joined in a particular month’, ‘number of customers who joined a specific gym in a particular month/time frame’ etc.	Comment by Kemi Ademoye: Okay. GymID nd MembershipTypeID below will also be frequently used in join operations.
Another index was added to the MembershipPurchase table on MembershipTypeID. This is due to queries such as ‘number of customers who purchased each type of Membership’, ‘number of active members with a particular Membership Type’ etc.
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As ShapeUp Gyms’ customer base keeps growing, it has become more important to distribute their Database based on regional areas. As their Finance department remains centralized at the head office and are responsible for processing payments, it has also been important to incorporate this within the solution. 
In order to this the following has been proposed as a solution to their structural needs: [1]

[bookmark: _Toc35510319]Region and MembershipType Tables
Due to the small number of records we will not fragment the Region/MembershipType tables – replicate relations at all sites.	Comment by Kemi Ademoye: Good

[bookmark: _Toc35510320]City Table
Use primary horizontal fragmentation for City with the following predicates:	Comment by Kemi Ademoye: Good

{RegionCode= ‘NW’ (‘North Wales’),
RegionCode = ‘MW’ (‘Mid Wales’),
RegionCode = ‘SEW’ (‘South East Wales’),
RegionCode = ‘SWW’ (‘South West Wales’)}

Horizontal Fragments are:
C1: 	regionCode = ‘NW’ (City) 
		C2: 	regionCode = ‘MW’ (City)
		C3: 	regionCode = ‘SEW’ (City)
		C4: 	regionCode = ‘SWW’ (City)

Reconstruction:
	C1  C2  C3  C4


[bookmark: _Toc35510321]Gym Table
Use derived fragmentation for the Gym table based on the City table (using CityCode). Here you locate gyms in the same City.	Comment by Kemi Ademoye: Good
Gi:	Gym      CityCode      Ci	1  i  4
Reconstruction: G1  G2  G3  G4

[bookmark: _Toc35510322]GymMembershipPrice
Use derived fragmentation for the GymMembershipPrice table based on the Gym table (using GymID). Here you locate the membership prices for the Gyms they are allocated to.
GMi:	GymMembershipPrice       GymID	     Gi	1  i  4
Reconstruction: GM1  GM2  GM3  GM4
[bookmark: _Toc35510323]Customer
Use vertical fragmentation for Customer:

		CS1 (Personnel):CustomerID, GymID, FirstName, LastName, DateOfBirth, EmailAddress, Passcode, HomeAddress, HomeCityCode, Postcode, ContactPhoneNo, MedicalSummary, JoinDate(Customer)
		CS2 (Payroll):	CustomerID, BankAccountNo, SortCode(Customer)

Then use derived fragmentation on fragment CS1 based on Gym table (using GymID). Here you locate customer personnel information at the same region as the gym they are in:

		CSii:	CS1      GymID Gi	1  i  4

	Reconstruction: (CS11  CS12  CS13  CS14)       CustomerID CS2

[bookmark: _Toc35510324]MembershipPurchase
Use derived fragmentation for the MembershipPurchase table based on the Customer Personnel table (using CustomerID). Here you identify the purchases for customers in the associated regions.	Comment by Kemi Ademoye: Good and acceptable, but what about the finance requirement?
MPi:	MembershipPurchase      CustomerID       CS1i	1  i  4
Reconstruction: MP1  MP2  MP3  MP4
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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]
	[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. Good attempt at implementing the transaction, but the condition for the IF statement is not quite correct. NULL will always be less/greater than a date value. Testing for NULL or using a Count would have been a better solution. You are also using two different dates and you were also testing with a customer that does not currently exist. (Grade mark: 80.00%)
	[bookmark: totalKUS]25
	[bookmark: markKUS]20

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]A very good analysis of the case study. The implemented/discussed indexes are generally good choices. It would have been nice to see an example of a multi-column index. An excellent distributed database design solution has been proposed and correctly demonstrates how each of the fragments meet the correctness rules of fragmentation. Overall, a bit more detail to your discussion is required. (Grade mark: 80.00%)
	[bookmark: totalANA]30
	[bookmark: markANA]24

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]A very good attempt. Just some minor comments. Be careful when setting the precision for the decimal data type ensuring that it is large enough. For example, a onetime payment fee of over £99 for annual membership will not work as you have made the size too small. Also be mindful of the requirements when specifying NOT NULL requirements. A few columns were set to NOT NULL eliminating the flexibility of the solution.  (Grade mark: 87.50%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]35

	
	
	

	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]82%

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

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