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This report will outline what data queries will be important to the Book and Ride database, including which tables indexes could be used on to improve the performance of the database. Also, fragmentation will be written about including what types of fragmentation there is, and which tables would work the best with which fragments. 



























[bookmark: _Toc509407404]Performance Tuning
[bookmark: _Toc509407405]Data Queries
Data queries are essential in database systems, as they are run so frequently. Three examples of data queries for the Book and Ride database is updating the members information to the database, searching the drivers in a particular city and updating the booking table. 
Indexes are used to improve the performance of a database, indexes include Primary Keys and Foreign Keys. Primary Keys improve the performance of a database by making one certain column within a table the ‘main’ key. Which means that other tables within the same database can connect to it through Primary and Foreign Keys. Primary Keys uniquely identify a column and must not contain null values [1]. Foreign Keys connect to Primary Keys through referencing to the table and row that the Primary Key is in [2].  
Through creating the data queries, as explained above, only some tables were included in the updating query. The tables which required an update statement were the Driver table, the Booking table and the Member table. These three tables are the most important tables in the database and having up to date information on there is essential.  To execute the queries there must be a SELECT statement to select the table needed for updates, after selecting the table there must be a person who has been granted permission to update the table which requires a GRANT statement after granting the person permission to update a particular table they must then be able to update some of the tables contents, if not all of the tables contents, this is executed by using the UPDATE statement, for example  UPDATE Member SET PhoneNumber = '07700987433' WHERE MemberNo = 'M5274;’. This will update the phone number of the member whose member number is ’M5274’. 
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Distributed databases mean that the database can be shared between many devices and is not only on one site as it can be distributed to many locations, if the database is not distributed then it can only be seen from one site [3]. A way to distribute the database is using fragmentation. Fragmentation means that the database is divided into disjoint fragments and each of the fragments are assigned to a certain site. Some advantages of fragmentation include the data which is not required by the local applications is not stored, this means that it is not storing unnecessary information. This data is unavailable to unauthorised users, so the level of security of fragmentation is quite tight. However, there are some disadvantages to fragmentation which include, a slower application. This is because the fragments are located at different sites, also the integrity control could potentially be difficult as the data is located otherwise. 
	There are different types of fragmentation, these are called; Horizontal, vertical, mixed (hybrid) and derived. Horizontal fragmentation consists of a subset of row of a relation, so the rows within the table would be fragmented. It is specified in the SELECT statement on singular or multiple attributes [4].
	Vertical fragmentation allows the database to be divided into disjoint sets of columns. Each divided fragmentation must include the Primary Key attribute of the table [4].
	Mixed fragmentation, also known as hybrid fragmentation consists of a horizonal fragment followed by a vertical fragment, or a vertical fragment followed by a horizontal fragment. 
	Derived fragmentation is a horizontal fragment which is based on the horizontal fragmentation of a parent relation, or primary key. 
	Within the Book and Ride database it would be beneficial to include some fragmentation to each table, this would make the database run more efficiently. 
	The Region table could operate the horizonal fragmentation, as the table only includes two columns it would be simple to create a WHERE clause which would include viewing the two columns details by applying ‘SELECT * FROM Region WHERE RegionCode = ‘B7780’’. This would then output all the information stored in the Region table where the Region code is ‘B7780’.
The City table could use the vertical fragmentation, as the columns could be split up into two sets which in set one would be the CityId, which is the Primary Key and the CityName and set two would include the CityId again, as the tables must include the Primary Keys each time and the RegionCode. After splitting the columns up into two sets it is possible to then use the JOIN statement to join them back together after updating the table with all the required information.
For the Office table it could be practical to use the mixed fragmentation, the reason for this is that the table could be divided horizontally at first to choose what contents it is the authorised users wish to view, they could use the OfficePhoneNo as a WHERE clause, as it is more undemanding to remember a phone number than it is to remember the OfficeId of the office. So, for example the user could input ‘SELECT * FROM Office WHERE OfficePhoneNo = ‘01792657449’, which then the authorised user is able to view all of the office details which match that phone number. After the horizontal fragmentation is complete, it is then time to begin the vertical fragmentation, which results in the mixed fragmentation. Instead of allowing one site to access all the table it could be spilt up into two sets, which in one set could include the OfficeId, as it is a Primary Key, the OfficeName and the Postcode. Furthermore, set two would include the OfficeId again, as it is a Primary Key, the CityId and the ManagerName. Once the table has been vertically and horizontally fragmented, it would then be a mixed fragmentation. Once the authorised users have completed their updates to each of the columns they could then join the table back together by using the FULL JOIN statement, this would join the whole table back together, which will create one large table again.
The Driver table could benefit from a mixed fragmentation again, this is because the table could be split first horizontally which the authorised user could input ‘SELECT * FROM Driver WHERE Surname = ‘Thomas’’. This would bring up all the drivers whose surname matches ‘Thomas’, once that is complete, it results in the horizontal fragmentation being complete. Then it is time to begin the vertical fragmentation, which is where the table is divided into two sets, so one site gains access to set one and the other site gains access to set two. Set one could include the DriverNo, as it is necessary to include the Primary Key in each table, and it could also include: FirstName, Surname, DOB, DriverAddress, CityID, Postcode, PhoneNumber, EmailAddress, LicenceNo. Furthermore, site one can alter and view these particular columns, not the whole table. Site two would then include the DriverNo, as again, its essential to include the Primary Key in each table, and it would also include: LicenceExpiryDate, VehicleRegNo, CarSize, OfficeId, AccountNo, AccountSortCode, NIN, DateRegistered, CarStatus. Then site two can view and change these certain columns of the table, but not the columns site one has. After the sites have finished viewing and altering the columns they can then use a FULL JOIN to join the two tables back into one table. But, for example, if site one has completed their table and site two hasn’t, then site one could use a LEFT (or RIGHT) JOIN, this is where it returns all the columns from one table (site one) into table two (site two’s column). 
The Member table could use a horizontal fragmentation, this is where the authorised user can view the contents of the table without altering the configuration of the table. A WHERE clause is used whilst using the horizontal fragmentation technique, in addition, the authorised user has access to the whole table. For example, if the user wanted to view the email address of a particular member then they could use ‘SELECT * FROM Member WHERE MemberNo =’’ M0371’, this would show the authorised user all the information on that particular member. So, they could then view the email address of the user and update it if they wish.
For the Booking table it could be convenient to use the horizonal fragmentation technique, this is because it is easy to view the contents of the table without changing the formation of the table. Through horizonal fragmentation on the Booking table it would include a WHERE clause which for example authorised users are able to view the contents of the table by using ‘SELECT * FROM Booking WHERE BookingNo = ‘B00564’ ’. Authorised users could also update specific data within the table by using ‘UPDATE Booking SET JourneyMilage = '11' WHERE BookingNo='B00564';’ which would update the journey mileage to 11 instead of 12 where the booking number is ‘B00564’.
[bookmark: _GoBack]The DriverSchedule table would also benefit from horizonal fragmentation, this is because the whole contents of the DriverSchedule table is quite small and it wouldn’t be too difficult for one site to complete it. To view the whole table, it can be done by using a WHERE clause, so the authorised user can decide on which columns within the table they would wish to view and use the WHERE clause to do so. Once the authorised user has viewed the table they can then decide whether they need to update particular columns or not, if they needed to update the CurrentlyAvailable column of DriverNo = ‘D01843’ then it could be done by using the following statement: ‘UPDATE DriverSchedule SET CurrentlyAvailable = ‘Yes’ WHERE DriverNo= ’D01843’;’. This would then update the driver to available on that given time. When the driver is then not available again, the authorised user can use the same format but instead of ‘CurrentlyAvailable = ‘Yes’’ it would be ‘CurrentlyAvailable = ’No’’.
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