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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'	Comment by Kemi Ademoye: It is unlikely that the CityId value will be remembered. Thus, a more appropriate WHERE clause would be WHERE CityName = ‘…’
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. 	Comment by Kemi Ademoye: When considering data queries for performance tuning, you want to avoid queries involved in update operations.
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.	Comment by Kemi Ademoye: You have simply identified the data queries, but no real analysis has been provided to identify appropriate secondary 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. For example:
Finding drivers working on a specific date in particular cities
Finding bookings for specific pick dates and times in particular cities
Etc.
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.

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.




[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 	Comment by Kemi Ademoye: Good, but consider replicating this table instead at the multiple fragmentation sites as it is related to almost all the tables and would be accessed frequently. Otherwise you may have bottlenecks as everyone is trying to read city names from one location.

The Driver Table 
[image: ]The driver table is fragmented horizontally, the driver table got fragmented based on the OfficeId.	Comment by Kemi Ademoye: Okay, but what about the fragments needed by the Payroll function. Could a mixed fragmentation strategy be more appropriate? Create a vertical Finance fragment to process payroll and the remaining vertical fragment should be fragmented horizontally by OfficeId based on their regions.

· [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  	Comment by Kemi Ademoye: Okay, but again should this be replicated?
[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. 	Comment by Kemi Ademoye: Same comment as the Driver table. Would a mixed fragmentation strategy be more appropriate?
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· M1: AddressRegionCode = ‘SA’ (Member)
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· 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.	Comment by Kemi Ademoye: This time you have correctly identified the need for vertical fragments, but your selection of the columns is not quite correct. You want the columns required by Finance to process payments, for the remaining vertical fragment apply a derived fragmentation strategy using the same strategy applied to the parent Member table.

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.	Comment by Kemi Ademoye: It would also benefit from a derived fragmentation strategy applying the same strategy applied to its parent Driver table.
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[bookmark: _Toc509434957][bookmark: _Toc509435059]3. Database diagrams
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[bookmark: _Toc509434958][bookmark: _Toc509435060]4.  Bibliography	Comment by Kemi Ademoye: 
Please use an appropriate referencing format for your list of references - the school recommends the IEEE/Numeric referencing format - and remember to include a date accessed for web reference sources.

Reference(s):http://www.ieee.org/documents/ieeecitationref.pdf
https://www.robertsharp.co.uk/2017/08/09/a-table-that-shows-the-uk-region-for-all-postcode-districts/
https://pdfs.semanticscholar.org/c73b/20a804c84cf054a5affcca1f3de42bd2289b.pdf
http://people.stfx.ca/x2011/x2011asx/5th%20Year/Database/Database%20Management%20Textbook.pdf
https://www.w3schools.com/sql/
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                 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]Choice of references consulted could be improved and you should also apply an appropriate referencing format to your list of references. (Grade mark: 30.00%)
	[bookmark: totalRIL]5
	[bookmark: markRIL]1.5

	
	
	

	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 - see comments below. You have also not implemented any indexes in the database as required. Additionally, aim to improve your understanding of the Unique constraints. Your addition of the unique constraint to the StartDateTime column means that if you have two drivers starting work on 23-Mar-2018 at 12 noon, this will fail in your database. Some additional things to note: the use of BIT for the Status column is not really appropriate for this column, but works well for the CurrentlyAvailable column. (Grade mark: 55.00%)
	[bookmark: totalKUS]20
	[bookmark: markKUS]11

	
	
	

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

	[bookmark: feedbackANA]Although you have identified two 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.
Your analysis and solution of the case study scenario for a distributed database design is satisfactory. Generally, your distributed database design solution could be improved - see your report for 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]Generally, a very good implementation, with code that is well documented and a good range of sample data and example DML queries. The implementation of the transaction unfortunately, is not quite correct. You need to calculate the SUM of all hours worked for a week and check if this is greater than 40. Well done for identifying that some CardCVVs are 4 characters. Some things to note: Not all required foreign keys have been implemented e.g. Pickup and Destination CityId, AssignedDriverNo. 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. (Grade mark: 60.00%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]24

	
	
	

	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 a good standard. (Grade mark: 60.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]3

	
	
	



	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]51%

	
	Up to one week late
	[bookmark: fourWeeksLate]
	

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