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ABSTRACT: This report will explain and analyse the investigations taken to assist with the Book and Ride database problems. From Looking at how to improve query performance to identifying a proposed distributed database design.
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[bookmark: _Toc509434955][bookmark: _Toc509435057]1. Performance Tuning 
The Book and Ride company can improve their query performance by One important data query requirement which would be searching for drivers in a particular city, so that drivers in that city can be assigned to members getting picked up in that city.
SELECT DriverNo, FirstName, Surname,CityId
FROM [Driver]
WHERE CityId = '3'
ORDER BY Surname;
The base table for the above query would be the Driver table, as this query will be looking for a particular city, a WHERE clause would be needed so that a city value can be entered so that the query can execute and look for a particular driver for that city.
 A second requirement that the database can inherit is staff following up on members that have canceled their booking.
SELECT * From [Booking]
Where CancellationDateTime is not null
ORDER by CancellationDateTime ASC;
The base table for the above query would be the Booking table, a WHERE clause would also be needed so that the  cancelled bookings can get displayed. 
 A third requirement that Book and Ride would find useful is inserting new drivers and members into the database. 
SELECT * from [Member]
INSERT INTO Member (MemberNo,FirstName,Surname,DOB,	AddressRegionCode,	PhoneNumber,EmailAddress,CardNO,CardCVV,CardExpiryDate) VALUES ('M0006','Demi','Daniels',  '16-Aug-1981','ZE','05643 09765','DDaniels@Gmail.co.uk','2653429972571720','115','10-Nov-2019')

SELECT * FROM [Driver]
INSERT INTO Driver (DriverNo, FirstName,Surname,DOB,Address,CityId,	Postcode,PhoneNumber,EmailAddress,LicenseNo,LicenseExpiryDate, VechicleRegNo,CarSize,OfficeId,AccountNo,AccountSortCode,NIN,DateRegistered,Status) VALUES ('D0006','Tre','Andre','1990-10-02','24 Fain Drive','4','SO15 2PS','04397 634977','Tre_Andre@Gmail.com','TREANT900280','2019-10-07','AD9 TVX','4','3','24879700','11-78-04','AT 65 33 27 k','2018-01-02','Active')
The base table for the above queries would be Member for adding a new member and the Driver table for adding a new driver into the database.




[bookmark: _Toc509434956][bookmark: _Toc509435058]2. Distributed databases 
The book and ride case study has been used to identify a proposed distributed database design to enable the distribution of information at a regional level. A fragmentation strategy has been applied to several tables. The database will be distributed across several sites.
The Region Table 
No fragmentation will be made in the region table as it contains a low number of records. 
The City Table 
Similarly, to the region table, the city table contains a few records, therefore, no fragmentation was made in the table 
The Driver Table 
[image: ]The driver table is fragmented horizontally, the driver table got fragmented based on the OfficeId.

· [image: ]D1: OfficeId = ‘2’ (Driver)
 
· [image: ]D2: OfficId = ‘3’ (Driver)
JUSTIFICATION: Efficiency-  data has been fragmented to be stored at the office sites where the drivers are located, this is because data will be most frequently used at the sites where the drivers are based.
RECONSTRUCTION: D1 ∪ D2



The Office Table 
No fragmentation will be done on the office table as it contains a few records  
[image: ]




The Member Table 
Horizontal fragmentation has been chosen for the member table as the table consists of a subset of rows of members reside in a particular region and each region is assigned a city which is assigned to an office site. This is also fragmented for efficiency reasons to ensure that the data accessed on a regular basis is closest to the site to reduce communication costs. 
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· M1: AddressRegionCode = ‘SA’ (Member)
[image: ]


· M2: AddressRegionCode = ‘BS’ (Member)
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· [image: ]M3: AddressRegionCode = ‘NP’ (Member)
RECONSTRUCTION: M1 ∪ M2 ∪ M3


The Booking Table 
[image: ]Vertical fragmentation is most beneficial when the different sites have different functions at the Swansea site is responsible for the payments and cancellations and therefore its beneficial to have the vertical fragment at the Swansea site.

Cancellation fragment
· B1: BookingNo, MemberNo, CancellationDateTime, (Booking)  
[image: ]



Booking Fragmentation 
· B2:BookingNo,MemberNo,BookingDateTime,PickupDateTime,PickAddress,PickupPostcode,DestinationAddress,DestinationCityId,DestinationPostcode,JourneyMilage,CarSize,AssignedDriverNo,DeliveredTime,FareAmount (Booking)  
[image: ]

RECONSTRUCTION: B1  ⋈  B2

The DriverSchedule Table 
The DriverSchedule table will not have any fragments.
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