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[bookmark: _Toc4430809]1 – Introduction
This report will explore the choices for the secondary indexes which will be implemented in the accompanying SQL files (File_1). The second section of this report will discuss fragmentation of distributed databases and how it would apply or not apply to each table in the database.
[bookmark: _Toc4430810]2 - Performance Tuning
Secondary indexes are used for quick searching of routinely searched information [1], the three examples chosen are; status on the account subscription table, county on the city table and first name and surname on the account table.
[bookmark: _Toc4430811]2.1 – Account Status
The status field of the account subscription table would make a good secondary index due the fact it is important information that only has two states (Active, Inactive). It would be important to quickly find out the status of the account.
[bookmark: _Toc4430812]2.2 – County
The county field would have a limited number of entries allowing it to be indexed. Searching using the county field would allow the company to find out the number of bikes per county to ensure an even distribution of bikes. 
[bookmark: _Toc4430813]2.3 – Name
The ability to search by first name and surname would allow for the quick discovery of a specific account. While it is possible for multiple people to have the same name, this search in conjunction with date of birth would return the correct user.


[bookmark: _Toc4430814]3 - Distributed Database Solution
When a database is distributed it is physically kept in different locations (on a server) while still being one whole database allowing different locations having quicker access to certain information over other locations.
Fragmentation is the splitting up of a table to allow the efficient viewing of information [2]. For example, this would allow normal users to have access to a customer’s account number but only allowing a finance department the further access to a customer’s payment details.
[bookmark: _Toc4430815]3.1 - City Table
The city table could be horizontally fragmented by region which would allow the quick return of the city code and city name of each region in that specific region. This would allow each region to operate apart from each other in the event of disaster.
[bookmark: _Toc4430816]3.2 - Station Table
The station table would not need to be fragmented or distributed because every station needs to know the other stations address so they know where the bike has been returned, so this table would be kept in the central office at Swansea.
[bookmark: _Toc4430817]3.3 - Account Table
The account table would be vertically fragmented allowing normal employees access to all information other than payment card and payment card CVC which only needs to be accessed by the finance department.
The ability to view card and payment details would have to be protected by a password as this is very sensitive information. The customers home address could possibly be combined with the payment details as this information is also protected under the GDPR [3].
[bookmark: _Toc4430818]3.4 – Bike Table
The small size of the bike table rules out fragmentation, but it could be distributed so the bike information is kept at the station it is kept allowing for quick return of bike status query’s although due to the fact that any bike can be returned to any station this may be pointless as the location of the fragments may be constantly changing.
[bookmark: _Toc4430819]3.5 – Rental Table
The rental table would probably need to be held in a central location due the fact that the bikes can be returned to any location, this would allow any location to know the lock code of any bike.
To help with security this table would have to be password protected as to reduce the risk of bike theft caused if an unauthorised person discovers the lock code.
[bookmark: _Toc4430820]3.6 – Rental Bike Table
The rental bike table would need to be fragmented horizontally in favour of the return station which would allow the return station to know any charges due by the customer and to update this table quickly.
While the bike table holds the information on which station the bike held this table shows where the bikes are returned which is important to know where the busy end points are to regular journeys.
[bookmark: _Toc4430821]3.7 – Account Subscription Table
This table would likely be held at the main office and only needs to be accessed by employs needing to know the subscriptions type as this information holds the tariff rate and subscription type which is used to calculate any charges. 
[bookmark: _Toc4430822]3.8 – Tariff Rate Table
Tariff rate would be set by the finance department only the subscription type is needed by the account tables, therefore this table would not ned to be fragmented.
Over time it may become apparent that certain locations have customers that have the same subscription type or tariff id so it may increase efficiency to horizontally fragment this table to allowing the most used tariff ids at each location. This may also help these locations still offer rentals when a connection with the other locations is lost.
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