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[bookmark: _Toc509407403]Abstract
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. 
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[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, 	Comment by Kemi Ademoye: List them to make the queries clearer	Comment by Kemi Ademoye: 
Use apostrophe (') to indicate possession.

Reference(s):http://www.thepunctuationguide.com/index.html, http://www.eng-lang.co.uk/apostrophe_rules.htm, http://www.apostrophe.org.uk/page2.html
· 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’. 















[bookmark: _Toc509407406]Distributed Database Solution
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. 	Comment by Kemi Ademoye: Not quite
	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 horizontal 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’.	Comment by Kemi Ademoye: This table is too small to be fragmented. A better approach is to either centralise it if very few queries need it or simply replicate this table to all sites as it is unlikely to be updated frequently.
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.	Comment by Kemi Ademoye: Again, a better approach will be to replicate this table as it is a small table that is unlikely to be updated frequently, but it has relationships with a lot of the other tables so it will be accessed frequently.
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.	Comment by Kemi Ademoye: Same as city table
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 it is 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). 	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.
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’.
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’’.
References

[1] 	“Tutorials Point,” [Online]. Available: https://www.tutorialspoint.com/sql/sql-primary-key.htm. [Accessed 18 March 2018].
[2] 	“1Keydata,” [Online]. Available: https://www.1keydata.com/sql/sql-foreign-key.html. [Accessed 18 March 2018].
[3] 	Q. Z. Hung Chang, “Advanced Database Group Project - Distributed Database with SQL Server,” p. 4. 
[4] 	D. P. A. Ms. P. R. Bhuyar, “Horizontal Fragmentation Technique in Distributed Database,” International Journal of Scientific and Research Publications, vol. 2, no. 5, pp. 2-3, 2012. 


















	
                 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]Reference list is adequate, but your application of the references could be improved. (Grade mark: 50.00%)
	[bookmark: totalRIL]5
	[bookmark: markRIL]2.5

	
	
	

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

	[bookmark: feedbackKUS]Demonstrates satisfactory knowledge of the understanding of the SQL Data Definition Language. There is, however, room for improvement. Aim to improve your understanding of foreign keys. It is evident from your submitted file that you were not entirely sure what columns should/should not be foreign keys. Additionally, you have made the VehicleRegNo in the DriverSchedule a foreign key which is incorrect. It is just a column to store the vehicle reg no used for that day as driver's may change/upgrade their cars as time goes on. 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. Also consider using the BIT Data type for Yes/No type data e.g. for the CurrentlyAvailable column. Some of your INSERT statements did not work because you were trying to insert data larger than the column size you had specified for the table. For example, you were trying to insert 'D02203' into the DriverNo column in the Driver table which had a size of five characters. You have also not implemented any indexes. (Grade mark: 45.00%)
	[bookmark: totalKUS]20
	[bookmark: markKUS]9

	
	
	

	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 not really satisfactory and it is clear that you do not really understand how distributed databases work. (Grade mark: 21.67%)
	[bookmark: totalANA]30
	[bookmark: markANA]6.5

	
	
	

	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]An average attempt. Although you have attempted most parts of the assignment, there were some errors with your implementation which meant about half of the solution worked. See comments above under knowledge and understanding. Some additional things to note: The implementation of the transaction which you have been implemented as a trigger 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. 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. Please note that you have submitted too many files, some of which are redundant but I still had to look through all of them to find the relevant code for the assignment. The assignment brief clearly states that you should submit TWO files only and I announced and warned you all about this several times in class. Additionally, your submitted code did not always work, which meant I had to execute the code almost statement by statement to find out what was working and what was not in several files. (Grade mark: 50.00%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]20

	
	
	

	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]41%

	
	Up to one week late
	[bookmark: fourWeeksLate]
	

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