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Abstract
The contents of this report will contain 2 main sections. The first section will include a discussion of queries and which are relevant and important inside of the ‘BookAndRide’ database and will debate the possible indexes that could be used to improve the databases queries. The second section will include a few solutions to the issues raised in the brief and will provide solutions on a regional level that would allow the company to correctly distribute their data for use amongst different branches or offices.


Performance Tuning
Queries are essential when using any business to represent transactions inside of a database management system. The brief demands 3 examples of important transactions inside of the ‘BookAndRide’ database. 
The first example taken from the BookAndRide database would be for the driver schedule and the booking tables. Before completing a booking for and customer it would be necessary to search for drivers that are currently available. Inside the database created the data type used is a bit (1/0) with 1 representing driver is bust and 0 representing a driver is available. Querying the driver’s schedule for driver availability is a query that would be necessary for all bookings made for the company.	Comment by Kemi Ademoye: This is a formal, academic writing – use more formal words
Secondly for each booking made for the company the car size needed for the passengers will always need to be arranged. Different customers will need different sized cars for their parties and will be able to query the company for any driver with car big enough to suit their needs as well as the previously discussed driver availability.
Lastly it would be ideal to be able to query the database to query for drivers available in any certain city or region. Important to make sure that a driver is not only available and has the correct sized car but it in the correct location to allow the driver to get to the customer.	Comment by Kemi Ademoye: Although you have identified appropriate example data queries, you have not really understood how these should be analysed to identify suitable indexes. You have also not implemented any secondary indexes in your solution.

It seems you have not really understood the concept of indexes. The idea is to find columns that are frequently accessed, but not frequently updated, to find required data.

Once you have identified these data queries, then you look at what columns will be involved in WHERE, ORDER BY, JOIN, etc. clauses. These columns, as long as they are not being updated will be good candidates for secondary indexes. Thus, in your example first query the CurrentlyAvailable column is being constantly updated all day and so it will not be a good candidate to make an index.

For example, in the first data query listed, it will have a JOIN on Driver.CityID = City.CityID
A JOIN on Driver.DriverNo = DriverSchedule.DriverNo
A WHERE DriverSchedule.StartDateTime = …

These columns CityID, DriverNo, StartDateTime are all potentially good candidates for indexes. If they are PK, then they are already indexes. If they are FK, make them secondary indexes.
Firstly, to improve the first suggested Query perhaps it could improve the ‘BookAndRide’ database if it a variable were added to the booking table to the booking table that could provide and estimated job time. Therefore, providing a rough finishing time for a job. If this was implemented it could provide a platform for customers to book a certain driver in advance or maybe book them for after their current job rather than being unable to book a journey all together due to a driver being busy at the time. This could come in handy during busy periods to ensure customers do not look elsewhere due to all drivers being booked.
For the second query perhaps, the company could improve their target audience by improving the amount of options they have. Perhaps alongside the car size option there could be a standard of car for example the 3 options available using the Uber application (UberX, UberXL and UberExec). This would enable more options for customers and could be added to the query. 
Lastly the third theory could be improved by adding a current location variable that could be used to improve arrival time of drivers. Also this could make queries better and improve the service by enabling the query to find the best driver for the particular job.	Comment by Kemi Ademoye: 
Remember to add page numbers to your report.


Distributed Database Solution
The briefs task’s tasks the author of this report to apply different forms of data fragmentation to the ‘BookAndRide’ database to use these different techniques to improve the distribution of data between the different branches.
Horizontal Fragmentation	Comment by Kemi Ademoye: It appears that you do not really understand how fragmentation works. In the first instance, you want to avoid basing your fragmentation strategy on a value that is constantly changing or that will produce small items in the group. While in Wales, the surname Thomas will produce quite a significant number of items, a very unique surname will lead to one item in the fragment. 
The requirements of Book and Ride is to distribute their data regionally. Cities are allocated to regions, so you want to try and distribute the data based on cities by regions unless the table has a region code column, then you can distribute horizontally using that column.
There is also an additional requirement for Finance information to be maintained at the head office. So you need to look at the tables which have columns relevant to Finance e.g. account number, sort code and use these to create vertical fragments.

In the ‘BookAndRide’ database there is only 2 different vehicle sizes. Those with 5 and those with 7. This seems like a viable way to fragment the data to make it easier to assign drivers to the jobs
[image: ]

[bookmark: _MON_1583150962]Looking at the sample data is the table now we can see that the drivers table. If the table had a lot of data in it. It could become quite difficult to navigate and could result in drivers with insufficient car sizes being assigned to jobs where a large car is needed. 

As can be seen above the data has been sorted and separated into cars with 5 seats and cars with 7 seats and therefore the data has been fragmented horizontally.
Vertical
The next technique for data fragmentation is vertical fragmentation. For this method I have chosen to fragment the Driver table. I have done this to separate the finance data from the other data so that the financial data can be passed on to the companies finance department. This would simplify the transaction as that department would have no need for the other data included in the original table.	Comment by Kemi Ademoye: Okay, this part is good, but what happens to the other vertical fragment. A better approach would be to apply mixed fragmentation. For the remaining vertical fragment (left over columns) including the PK, create horizontal fragments based on the CityID by the regions they belong to.


As can be seen above the data has been fragmented so that only the neccassary data would be shown to that department inside the company. 

Mixed Fragmentation
The brief asks for a form of mixed fragmentation inside of the ‘BookAndRide’ database. For this problem much like the previous the financial data will be fragmented vertically and will be sent to the financial department. And then the remaining data will be split vertically into separate tables by their region codes so that data can be sent to the offices in the corresponding areas. This way data that Is unneeded isn’t sent to offices that do not need it. The result of this fragmentation can be seen below.	Comment by Kemi Ademoye: Good, but you have not mentioned what table you are applying this strategy to. I am assuming it is the Member table.






Derived Fragmentation	Comment by Kemi Ademoye: Derived fragmentation is appropriate where the same strategy applied to the parent Driver table should be used.

What about the remaining tables – Region, City and Office? As they are small tables, there is no need to fragment them, but then they could be replicated across the different sites as they are not frequently updated and that way they can be accessed readily.
For the last technique we will use derived fragmentation to separate the drivers schedule into sections to show each drivers schedule. This way a driver will only be able to see his schedules and not that of any other driver. This could also be used to separate the bookings into bookings through each office of to Show each member their bookings. Results can be seen below:











	
                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	[bookmark: assessmentComponent]Common Assessment Criteria Applied  (Assignment 1)
	Marks available
	Marks 
awarded

	1. Research-informed Literature 
Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions.
	
	

	[bookmark: feedbackRIL]Unfortunately, there is no evidence of the use of appropriate reference sources. The submitted work does not include a reference list or bibliography. (Grade mark: 0.00%)
	[bookmark: totalRIL]5
	[bookmark: markRIL]0

	
	
	

	2. Knowledge and Understanding of Subject
Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	
	

	[bookmark: feedbackKUS]Demonstrates good knowledge of the understanding of the SQL Data Definition Language. There is, however, some room for improvement. Particularly identifying foreign keys for tables as you have not implemented all the foreign keys required e.g. AddressRegionCode. Some field sizes are too small e.g. the name columns.  Your data types are not always correct. For example, you have change the names of the BookingDateTime and PickupDateTime columns and implemented them as TIME only fields and you have done this for some other columns too. How do they record the date when the customer made the booking and the date the customer wants to be picked up? I may make a booking today to be picked up tomorrow. You have used CHAR for your JourneyMileage column. This needs to be a numeric type so that it can store the distance (number e.g. 3.5 miles) of a journey. The same thing applies to the FareAmount column. You have not implemented any indexes or the additional transaction required. (Grade mark: 50.00%)
	[bookmark: totalKUS]20
	[bookmark: markKUS]10

	
	
	

	3. Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	
	

	[bookmark: feedbackANA]Although you have identified examples of common data queries for Book and Ride, there is room for improvement. You have also not really analysed the queries in enough detail to identify suitable secondary indexes and neither have you implemented any secondary indexes in your solution.
The case study scenario has been analysed to a fair standard and a relatively good distributed database design strategy has been proposed for the DriverSchedule and Member tables. For the other tables, there is room for improvement. See your report for additional comments. (Grade mark: 38.33%)
	[bookmark: totalANA]30
	[bookmark: markANA]11.5

	
	
	

	4. Practical Application and Deployment
Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
	
	

	[bookmark: feedbackPAD]A fair attempt. Some parts of the assignment have not been attempted e.g. indexes, testing your constraints and the transaction. CardCVV - note that some cards use 4 numbers. Be careful with your use of NOT NULL - most of your choices are very good and you have provided good reasons in your comments, but take note of those columns whose values may not be specified when first inserting the data. For example, AssignedDriverNo - in some scenarios it may not be possible or necessary/practical to assign a driver immediately e.g. all drivers may be currently booked out at the time of booking or if the customer is making the booking way in advanced. The INSERT for the Booking failed because you were trying to insert the City Name, Swansea, for the PickupCityId column instead of the CityID, 20001. (Grade mark: 47.50%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]19

	
	
	

	5. Skills for Professional Practice 
Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation.
	
	

	[bookmark: feedbackSPP]The report is of average standard. (Grade mark: 50.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]2.5

	
	
	



	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	[bookmark: totalMark]43%

	
	Up to one week late
	[bookmark: fourWeeksLate]
	

	
	1st/2nd/3rd attempt?
	[bookmark: firstAttempt]
	



[bookmark: _GoBack]
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Microsoft_Excel_Worksheet1.xlsx
Sheet1

		DriverNo		FirstName		Surname		DOB		DAddress		CityID		Postcode		PhoneNumber		DEmailAddress		LicenceNo		LicenceExpiryD		VehicleRegNo		carSize		OfficeID		AccountNo		AccountSortCode		NIN		DateRegistered		DriverStatus

		40001		David		Davies		10/26/90		Cockett Road, Swansea		20001		Sa20xe		6846237957		DDavies90@Hotmail.co.uk		1.23456789123455E+15		12/1/19		34123123		5		30001		12345678		123456		123765567		4/25/12		Yes

		40003		James		Jameson		12/23/85		Cateys Road, Cardiff		20003		Cwjer4		7394578384		JJameson85@Hotmail.co.uk		1.23456342534775E+15		11/8/23		45634564		5		30002		15674544		234523		234576543		4/18/13		Yes





		DriverNo		FirstName		Surname		DOB		DAddress		CityID		Postcode		PhoneNumber		DEmailAddress		LicenceNo		LicenceExpiryD		VehicleRegNo		carSize		OfficeID		AccountNo		AccountSortCode		NIN		DateRegistered		DriverStatus

		40004		Bryan		Danielson		7/21/98		Newpoort Road, Cardiff		20003		CWIF90		7879551678		BryanDanielson@Gmail.com		1.23456748295438E+15		12/1/22		34123456		7		30002		38457345		123456		123765274		4/25/09		Yes

		40002		John		Johnson		8/23/97		Mumbles Road, Swansea		20001		Sa39do		7456745674		JJohnson90@Hotmail.co.uk		3.45356789456456E+15		12/14/20		21312357		7		30001		12345678		987585		453646765		9/9/15		Yes






image3.emf
DriverNoAccountNoAccountSortCodeNIN

4000112345678 123456 1.24E+08

4000212345678 987585 4.54E+08

4000315674544 234523 2.35E+08

4000438457345 123456 1.24E+08


Microsoft_Excel_Worksheet2.xlsx
Sheet1

		DriverNo		AccountNo		AccountSortCode		NIN

		40001		12345678		123456		123765567

		40002		12345678		987585		453646765

		40003		15674544		234523		234576543

		40004		38457345		123456		123765274






image4.emf
MemberNoFirstNameSurnameDOB AddressRegionCodePhoneNumberEmailAddress

50001Tom Thomson 26/04/1997 10001 6.75E+09Tom97@Gmail.com

50002Rob Ogden 26/05/1996 10001 7.83E+09ROgs96@gmail.com

50003Greg Evans 01/12/1998 10001 7.86E+09GregEvs@gmail.com


Microsoft_Excel_Worksheet3.xlsx
Sheet1

		MemberNo		FirstName		Surname		DOB		AddressRegionCode		PhoneNumber		EmailAddress

		50001		Tom		Thomson		4/26/97		10001		6745886937		Tom97@Gmail.com

		50002		Rob		Ogden		5/26/96		10001		7827492837		ROgs96@gmail.com

		50003		Greg		Evans		12/1/98		10001		7859472584		GregEvs@gmail.com

		50004		Christian		Williams		12/1/98		10001		7859472584		GregEvs@gmail.com






image5.emf
MemberNoFirstNameSurnameDOB AddressRegionCodePhoneNumberEmailAddress

50005Tom Thomson 26/04/1997 10002 6.75E+09Tom97@Gmail.com

50006Rob Ogden 26/05/1996 10002 7.83E+09ROgs96@gmail.com

50007Greg Evans 01/12/1998 10002 7.86E+09GregEvs@gmail.com


Microsoft_Excel_Worksheet4.xlsx
Sheet1

		MemberNo		FirstName		Surname		DOB		AddressRegionCode		PhoneNumber		EmailAddress

		50005		Tom		Thomson		4/26/97		10002		6745886937		Tom97@Gmail.com

		50006		Rob		Ogden		5/26/96		10002		7827492837		ROgs96@gmail.com

		50007		Greg		Evans		12/1/98		10002		7859472584		GregEvs@gmail.com

		50008		Christian		Williams		12/1/98		10002		7859472584		GregEvs@gmail.com
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MemberNoCardNo CardCVV CardExpiry

50001 1.21E+11 11112/12/2020

50002 4.44E+11 12101/11/2020

50003 4.44E+11 12101/11/2020

50004 4.44E+11 12101/11/2020

50005 1.21E+11 11112/12/2020

50006 4.44E+11 12101/11/2020

50007 4.44E+11 12101/11/2020

50008 4.44E+11 12101/11/2020


Microsoft_Excel_Worksheet5.xlsx
Sheet1

		MemberNo		CardNo		CardCVV		CardExpiry

		50001		121223233434		111		12/12/20

		50002		444455556666		121		11/1/20

		50003		444455556666		121		11/1/20

		50004		444455556666		121		11/1/20

		50005		121223233434		111		12/12/20

		50006		444455556666		121		11/1/20

		50007		444455556666		121		11/1/20

		50008		444455556666		121		11/1/20






image7.emf
DriverNoStartDateTimeendDateTimeweekNo VehicleRegNoCurrentlyAvailable

40001 30:00.0 30:00.0######## 1.23E+08 0

40001 30:00.0 30:00.0######## 1.23E+08 0

40001 30:00.0 30:00.0######## 1.23E+08 0

40001 30:00.0 30:00.0######## 1.23E+08 0


Microsoft_Excel_Worksheet6.xlsx
Sheet1

		DriverNo		StartDateTime		endDateTime		weekNo		VehicleRegNo		CurrentlyAvailable

		40001		30:00.0		30:00.0		1/5/00		123234234		0

		40001		30:00.0		30:00.0		1/5/00		123234234		0

		40001		30:00.0		30:00.0		1/6/00		123234234		0

		40001		30:00.0		30:00.0		1/7/00		123234234		0

		40001		30:00.0		30:00.0		1/8/00		123234234		0
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DriverNoStartDateTimeendDateTimeweekNo VehicleRegNoCurrentlyAvailable

40002 30:00.0 30:00.0 05/01/1900 123234234 0

40002 30:00.0 30:00.0 06/01/1900 123234234 0

40002 30:00.0 30:00.0 07/01/1900 123234234 0


Microsoft_Excel_Worksheet7.xlsx
Sheet1

		DriverNo		StartDateTime		endDateTime		weekNo		VehicleRegNo		CurrentlyAvailable

		40002		30:00.0		30:00.0		1/5/00		123234234		0

		40002		30:00.0		30:00.0		1/6/00		123234234		0

		40002		30:00.0		30:00.0		1/7/00		123234234		0

		40002		30:00.0		30:00.0		8		123234234		0
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image2.emf
DriverNo FirstName Surname DOB DAddress CityID Postcode PhoneNumber DEmailAddress LicenceNo LicenceExpiryD VehicleRegNo carSize OfficeID AccountNo AccountSortCode NIN

40001David Davies 26/10/1990Cockett Road, Swansea 20001Sa20xe 6846237957DDavies90@Hotmail.co.uk 1.23457E+15 01/12/2019 34123123 5 30001 12345678 123456 123765567

40003James Jameson 23/12/1985Cateys Road, Cardiff 20003Cwjer4 7394578384JJameson85@Hotmail.co.uk 1.23456E+15 08/11/2023 45634564 5 30002 15674544 234523 234576543

DriverNo FirstName Surname DOB DAddress CityID Postcode PhoneNumber DEmailAddress LicenceNo LicenceExpiryD VehicleRegNo carSize OfficeID AccountNo AccountSortCode NIN

40004Bryan Danielson 21/07/1998Newpoort Road, Cardiff 20003CWIF90 7879551678BryanDanielson@Gmail.com 1.23457E+15 01/12/2022 34123456 7 30002 38457345 123456 123765274

40002John Johnson 23/08/1997Mumbles Road, Swansea 20001Sa39do 7456745674JJohnson90@Hotmail.co.uk 3.45357E+15 14/12/2020 21312357 7 30001 12345678 987585 453646765


