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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.
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. 
[bookmark: _GoBack]In order to this the following has been proposed as a solution to their structural needs: [1]
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Due to the small number of records we will not fragment the Region/MembershipType tables – replicate relations at all sites.
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Use primary horizontal fragmentation for City with the following predicates:

{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
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Use derived fragmentation for the Gym table based on the City table (using CityCode). Here you locate gyms in the same City.
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
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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
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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.
MPi:	MembershipPurchase      CustomerID       CS1i	1  i  4
Reconstruction: MP1  MP2  MP3  MP4
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