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In this report I am going to present performance tuning data queries I believe are suitable for use within the Cycle To Share database. Secondly I am going to outline a distributed database solution I think is suitable regarding the information that is going to be held within the database.
Performance Tuning
[bookmark: _Toc5629463]Data Queries
An index is a structure that provides fast access to the rows of a table based on the values of one or more columns within the table. Indexes are created to fulfil search criteria after the table has increased. The three different types of indexes are:
Primary index: the data file is ordered by primary key field(s).
Clustered index: the data file is ordered by non-primary key field.
Secondary index: an index defined on non-ordering field(s).
Secondary indexes I have identified within Cycles to Share are:
1. What bikes are available?
I have chosen to select this index as I believe branches will like to keep an updated record on what bikes are available to their customers, this will allow them to ensure bikes are in correct order and ready for users to hire.
2. Details of members whose subscriptions are coming to an end.
This index would be important to the business as a whole, it will allow branches to send promotional material, deals and updated subscription details to customers that may otherwise forget to re-subscribe.
3. Details of lost locks so that arrangements for replacements can be made.
[bookmark: _GoBack]To prevent security issues regarding bikes without locks this index would provide information to each branch on locks that have been lost and the bike they have been lost from. This will then allow them to replace the lock. 
[bookmark: _Toc5629464]Distributed Database Solution
[bookmark: _Toc5629465]Fragmentation Schema
[bookmark: _Toc5629466]Horizontal Fragmentation
Tables are partitioned into multiple subsets horizontally using conditions. In this method tables are horizontally sliced into multiple subsets without altering the table structure. It is used to keep records within the places they are used the most, this is so data transfer is reduced between locations. 
In order to maintain security and confidentiality I have chosen to mostly implement the horizontal fragmentation method, this is to ensure that branches of Cycle To Share can only view information collected on their branch. This prevents them from accessing information on other branches, for example the Cardiff North branch is unable to access any information on accounts, rentals or bikes relating to the Birmingham City Centre branch. 
[bookmark: _Toc5629467]Mixed Fragmentation
The only exception from the horizontal fragmentation method will be the Account table within Cycle To Share, here I will implement mixed fragmentation individual branches will have access to this example information:
	Account
No
	Registration
Date
	First
Name
	Surname
	DOB
	Email
	Password
	Phone
Number
	Address
	City
Code
	Post
code

	0001
	2019-
01-15
	Sue
	Hawks
	1998-03-19
	Sue.hawks
@hotmai
l.com
	Johnny12
	07789964335
	82 Green Road
	0002
	SA67 
4UI




However only Cardiff HQ will have access to more sensitive information within the Account table:
	Account 
No
	Payment
Date
	Payment
Card
	Payment
CardCVC

	0001
	2019-01-15
	09827822
	987


This ensures that private and sensitive information is not available for everybody within a branch to view and is kept secure within HQ. 


