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This report will include analysis of the most important transactions for Cycles to Share and chosen secondary indexes for their database. A distributed database design will also be proposed including fragmentation schema and strategy and reconstruction of global relations from the fragments. 
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A secondary index is a way of accessing records in a database in a more efficient way by using something that is not the primary key of the table [1]. To determine secondary indexes for Cycles to Share I will analyse the most frequently used and important data queries. Some typical data queries of the Cycles to Share database are:

I. Enter details for a new bike rental
II. Update account subscription details
III. List bikes that are available to rent
IV. Update/delete account details
V. List which bikes are being rented by specific members

Below is a transaction/relation cross reference matrix [2] showing which tables are accessed during the queries and what type of access they are i.e. Create, Read, Update and/or Delete which are the “four basic types of SQL commands” [3].

	 
	I. Enter details for a new bike rental
	II. Update account subscription details
	III. List bikes that are available to rent
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	VI. Update/delete account details
	V. List which bikes are be rented by specific members
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The RentalBike, Account and Rental table are the most frequently accessed. I will be adding secondary indexes on the columns FirstName and Surname as they are frequently used for where for Rental details. I will also be adding a secondary index to the AccountNo and EndDate columns on the AccountSubscription table as they will be used frequently for where. For my third secondary index I will be using the column Status on the Bike table as it will be frequently used for where for bike availability queries. These can be found in my SQL File1.
[bookmark: _Toc3985741]3. Distributed Database Solution
Below is a proposed distributed database design that can be used to distribute the information according to Cycle to Share’s proposed requirements. 
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City Table: 
Should not be fragmented as it contains a small number of records and is not updated frequently. 

Station Table:
Should use primary horizontal fragmentation based on ‘RegionalStation’. 
RegionalStation = ‘South East’ and StationNo = ‘S0002’
RegionalStation = ‘South East’ and StationNo = ‘S0004’
RegionalStation = ‘South East’ and StationNo = ‘S0005’
RegionalStation = ‘South West’ and StationNo = ‘S0001’
RegionalStation = ‘South West’ and StationNo = ‘S0003’
RegionalStation = ‘North’ and StationNo = ‘S0006’

S1: RegionalStation = 'South East' and StationNo = ‘S0002’ (Station)
S2: RegionalStation = 'South East' and StationNo = ‘S0004’ (Station)
S3: RegionalStation = 'South East' and StationNo = ‘S0005’ (Station)
S4: RegionalStation = 'South West' and StationNo = ‘S0001’ (Station)
S5: RegionalStation = 'South West' and StationNo = ‘S0003’ (Station)
S6: RegionalStation = 'North' and StationNo = ‘S0006’ (Station)

Account Table:
Should use vertical fragmentation for payment details and member details.

A1: AccountNo, RegistrationDate, FirstName, Surname, DateOfBirth, Email, Password, PhoneNumber, Address, CityCode (Account)
A2: AccountNo, PaymentDate, PaymentCard, PaymentCardCVC (Account)

Bike and RentalBike Tables:
Should use derived fragmentation
Bi:	Bike⊳Si	1  i  6
RBi:	RentalBike⊳Bi	1  i  6
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Reconstruction of Station table: S1  S2  S3  S4  S5  S6
Reconstruction of Bike Table: B1  B2  B3  B4  B5  B6
Reconstruction of RentalBike Table: RB1  RB2  RB3  RB4  RB5  RB6
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