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1. [bookmark: _Toc3363662] Introduction
The purpose of this report is to give basic understanding of physical and distributed database design and present an example of case study.
2. [bookmark: _Toc3363663] Performance Tuning
Steps recommended by Thomas M. Connolly and Carolyn Begg:
“Step 1. Analyse transactions
Step 2: Choose file organizations
Step 3: Choose indexes
Step 4: Estimate disk space requirements” [1]
[bookmark: _Toc3363664]Analysing Transactions
The reason of analysis is to identify frequently run transactions that can cause performance problems.
Typical CRUD (create, read, update, delete) transaction in Cycles to Share database:
Client view:
· sign up for subscription
· check available bikes at a specific station
· renting a bike
Company view:
· create stations
· add bikes to stations
· view number of bikes at a specific station
The most frequently accessed tables can be viewed in a transaction/relation cross-reference matrix below.
	 
	Sign up for subscription
	Check available bikes at a specific station 
	Renting a bike

	Table
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	Create a station
	Add bikes to a specific station 
	View number of bikes at a specific station

	Table
	C
	R
	U
	D
	C
	R
	U
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	C
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	U
	D
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	RentalBike
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	AccountSubscription
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	TariffRate
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 



The most accessed tables are:
1. City
2. Station
3. Bike
[bookmark: _Toc3363665]Choosing Secondary Indexes
By using non-clustered indexes, we can get the physical location of the row containing the key in the database. Sorting and quick access are helped by index files. Index files are ordered physical tables with two columns, one column contains certain fields (key) in the reference table, and the other column is the physical storage address of the row (row locator) for the key value within the reference tables. [2]
Indexes chosen in tables:
City table
Default primary key clustered index

Station table
Default primary key clustered index
CityCode foreign key as secondary index – frequently used for joins

Account table
Default primary key clustered index
FirstName and Surname as one secondary index – frequently used as secondary key
DateOfBirth secondary index – frequently used as secondary key

Bike table
Default primary key clustered index
StationCode foreign key secondary index – frequently used for joins

Rental table
Default primary key clustered index
AccountNo foreign key secondary index – frequently used for joins

RentalBike table
Default primary keys as one clustered index
BikeCode secondary index

AccountSubscription table
Default primary key clustered index
PickupDateTime and ReturnDateTime as one secondary index
[bookmark: _GoBack]TariffRate as secondary index - frequently used as secondary key

TariffRate table
Default primary key clustered index
Table is small and not updated frequently, no secondary index needed
3. [bookmark: _Toc3363666] Distributed Database Design
TariffRate table
Only contains small number of records/ not updated frequently. No fragmentation required.

City table
Horizontal fragmentation
C1: type = ’South Wales’(Region)
C2: type = ‘South East Wales’(Region)
C3: type = ‘North Wales’(Region)
Reconstruction: C1C2  C3

Station table
Horizontal fragmentation
S1: type = ‘True’ (RegionalStation)
S2: type = ‘False’ (RegionalStation)
Reconstruction: S1S2

Account table
Vertical fragmentation
Bike hire fragment
A1:  AccountNo, RegistrationDate, Firstname, Surname, DateOfBirth, Email, Password, PhoneNumber, Address, CityCode, PostCode (Account)

Finance department fragment
A2:  AccountNo, PaymentDate, PaymentCard, PaymentCardCVC (Account)
Reconstruction:  A1 ⋈ A2

Bike table
Horizontal fragmentation
B1: type = ’Available’ (Status)
B2: type = ‘Rented’(Status)
Reconstruction: B1 

Rental table

RentalBike table
Vertical fragmentation
Bike hire fragment
RB1: RentalNo, BikeCode, PickupDateTime, ReturnDateTime, ReturnStation (RentalBike)

Finance department fragment
RB2: RentalNo, BikeCode, HireCharge, LostLockCharge, DamagesCharge, Comments (RentalBike)
Reconstruction: RB1 ⋈ RB2

AccountSubscription table
Horizontal fragmentation
AS1: type = ‘Annual Subscription’ (SubscriptionType)
AS2: type = ‘Monthly Subscription’ (SubscriptionType)
AS3: type = ‘Pay as You Ride’ (SubscriptionType)
Reconstruction: AS1S2S3
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