


[bookmark: _Toc3981799]Introduction
This report will outline transactions within the cycles to share database and a solution to distributed database design. The aim of the report is to assist cycles to share with the major problems they are having with their database. 
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1. [bookmark: _Toc3981800]Performance tuning
1.1 [bookmark: _Toc3981801]Secondary indexes
[bookmark: _GoBack][1] Secondary indexes can be used to organise databases. They are extremely useful when it comes to sorting as you can organise fields in ascending and descending order. For example, if a table were to hold a group of students with a student ID as a primary key, the user could organise the database in a way that the students are ordered by surname this can be done with a secondary index. 
The first index in which the author has used is to order accounts by subscription type. This index is useful to see all the Cycles to Share users in the database which are subscribed and all the customers who aren’t subscribed. This is done by creating the secondary index on Status and subscription type in descending order, as shown below:
[image: ]
The second index which the author performed was upon the Rental Bike table on the damage charge and return station. This index was actioned in order to find where the most damaged bikes were being returned out of all of the Cycle To Share stations. This was done by creating a secondary index on the damage charge and return station fields in descending order, as shown below:
[image: ]
The third index in which the author performed was upon the rental table using rental number and customer number fields. This index was used to find out which customers have made the most rentals. This was done by creating a secondary index on the rental number and customer number fields in descending order as shown below: 
[image: ]
The fourth and final index in which the author performed was upon the account table using the surname and account number fields. This index was used to order the account table by surname rather than account no as it’s a better way to view the table. This was done by creating a secondary index on the account number and surname fields in descending order, as shown below:
[image: ]
Overall the indexes created by the author will help Cycle to Share to organise their database and to increase the performance of queries as the data will be easier to find when it’s ordered.






1.2 [bookmark: _Toc3981802]Transactions
[2] Transactions are used to run inserts on a database the difference is that when the queries are run within a transaction the insert gets checked for errors predefined by the user, if there are no errors then the transaction will be committed (the inserts will run, and the data inserted into the database). If there are errors the transaction will rollback (the inserts will be cancelled, and no data will be entered into the database)
The within Cycles to Share customers can only rent 6 bikes at a single given time. This must be reflected within the database this can be done by using a transaction. The author did this by using the transaction to insert data into the rental table. The transaction checks to see if the customer has 6 or more rentals. If the customer has less than 6 rentals then the transaction will commit, if there are 6 or more rentals then the transaction will rollback and the customer won’t be allowed to make another rental until they return a bike.
The way in which the author coded the transaction was by selecting the data in the rental table by customer number. Once the data was selected the count function was used to find out how many lines were selected. This number was then stored in a variable and put into an if statement to see if after the insert the number of lines has gone above 6. If this was the case, then the transaction was rolled back. [image: ]
Above is the code for the transaction.











[bookmark: _Toc3981803]2 Distributed database solution
[bookmark: _Toc3981804]2.1 Fragmentation schema
[3] Fragmentation is when tables are made up into smaller tables called fragments. Fragmentation is useful when trying to divide information in a table into smaller data sets making it easier to find data. Fragmentation can also help maintain privacy and help to compile with the more recent GDPR. It can help with privacy by fragmenting the table in a way so that only the relevant data is displayed.
[bookmark: _Toc3981805]2.1.1 Horizontal fragmentation
Horizontal fragmentation is the grouping of tuples (rows) using values from one or multiple fields. For example, in the case of Cycle to Share the database can be horizontally fragmented using the rental table, this can be done by searching for all customers with a yearly subscription as an example. 
[bookmark: _Toc3981806]2.1.2 Vertical fragmentation
Vertical fragmentation is done by grouping attributes from the columns. For example, within the Cycles to Share database the rental bike table could be vertically fragmented by displaying customers and their rental fees. This example is shown in the tables below:
Before Fragmentation
	RentalNo
	BikeCode
	PickupDateTime
	ReturnDateTime
	ReturnStation
	HireCharge
	LostLockCharge
	DamageCharge
	Comments

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


After fragmentation
	RentalNo
	Hirecharge

	
	



[bookmark: _Toc3981807]2.1.3 Mixed fragmentation
Mixed fragmentation is combination of both vertical and horizontal fragmentations. This can be done by creating the vertical fragmentation and then creating the horizontal fragmentation from the vertical or by first creating the horizontal fragmentation and then creating the vertical fragmentation from the horizontal. 
For example in the case of the Cycle to Share scheme this can be done by vertically fragmenting by customer number in the rental table and then from this creating a horizontal fragment from the pickup station like shown below on pickup station 3:
	AccountNo
	BookingDateTime
	PickupStation
	LockCode

	1
	20/03/19
	3
	1234

	9
	20/03/19
	3
	1234

	7
	20/03/19
	3
	1234



[bookmark: _Toc3981808]2.1.4 Derived fragmentation 
Derived fragmentation is combining two tables or relations together. It is easier to make sure that the parent and child are at the same location otherwise the overhead processing will be significantly increased.
[bookmark: _Toc3981809]2.2 Reconstruction of global relations from the fragments
It must be possible for fragments to be reconstructed into the full table this can be done by using union to reconstruct the horizontal fragmentation and join to reconstruct the vertical fragmentation.
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-- Seocondy index to sort bikes by damages and sort by station to see which stations have the most damaged bikes returned.
CREATE INDEX SortBikesByDamages ON RentalBike (DamageCharge desc, ReturnStation desc)
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-- Secondary index to sort rentals in decending order by customer to see which customers spend the most money
CREATE INDEX SortRentalsByCustomers ON Rental (RentalNo desc, AccountNo desc)
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-- Secondary 1ndex to show customers ordered by surname.
CREATE INDEX SortCustomersBySurname ON Account IAccountNo desc, Surname descl
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BEGIN TRANSACTION CreateRental
DECLARE @RentalNo INT = SCOPE_IDENTITY(); -- Auto increment for rental No
DECLARE @AccountNo INT = 2; -- Declares the account no as 2 this can be changed to diffrent customer to creat
print 'Creating rental’
INSERT INTO Rental (AccountNo,BookingDateTime,PickupStation,LockCode) VALUES (@AccountNo,GETDATE(),2,1234);
DECLARE @NoRentals int = @; -- Declares number of rentals variable
SET @NoRentals = (SELECT COUNT(*) FROM Rental WHERE AccountNo = @AccountNo); -- sets the number of rentals v:

if(@NoRentals >=7) -- if the insert tips the number of rentals over 6 then rollback
BEGIN

ROLLBACK TRANSACTION CreateRental; -- rollback transaction

RAISERROR('Rolling back, an error occurred! Customer has 6 bikes rented out', 16, 1);
END

ELSE
COMMIT TRANSACTION CreateRental; -- Customer has lesk than 6 bikes rented then commit.
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-- secondary index to show if account subscribed and sort by subscription type.
CREATE INDEX SortAccountSubscriptions ON AccountSubscription (Status desc,SubscriptionType desc)




