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[bookmark: _Toc3985739]1. Abstract
This report will include analysis of the most important transactions for Cycles to Share and chosen secondary indexes for their database. A distributed database design will also be proposed including fragmentation schema and strategy and reconstruction of global relations from the fragments. 
[bookmark: _Toc3985740]2. Performance Tuning
A secondary index is a way of accessing records in a database in a more efficient way by using something that is not the primary key of the table [1]. To determine secondary indexes for Cycles to Share I will, the following analyse the most frequently used and important data queries will be analysed. Some typical data queries of the Cycles to Share database are:	Comment by Kemi Ademoye: 
Avoid writing in the first person (use of ""I"", ""my"") in academic writing unless you are writing a reflective evaluation.

Reference(s):http://www.quickanddirtytips.com/education/grammar/first-second-and-third-person?page=all, http://www.wikihow.com/Write-in-Third-Person

I. Enter details for a new bike rental
II. Update account subscription details
III. List bikes that are available to rent
IV. Update/delete account details
V. List which bikes are being rented by specific members

Below is a transaction/relation cross reference matrix [2] showing which tables are accessed during the queries and what type of access they are i.e. Create, Read, Update and/or Delete which are the “four basic types of SQL commands” [3].

	 
	I. Enter details for a new bike rental
	II. Update account subscription details
	III. List bikes that are available to rent
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	VI. Update/delete account details
	V. List which bikes are be rented by specific members
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The RentalBike, Account and Rental table are the most frequently accessed. I will be adding secondary indexes on the columns FirstName and Surname as they are frequently used for where forin a WHERE clause to find Rental details. I will also be adding a secondary index to the AccountNo and EndDate columns on the AccountSubscription table as they will be used frequently for where. For my third secondary index I will be using the column Status on the Bike table as it will be frequently used for where for bike availability queries. These can be found in my SQL File1.	Comment by Kemi Ademoye: 
Avoid writing in the first person (use of ""I"", ""my"") in academic writing unless you are writing a reflective evaluation.

Reference(s):http://www.quickanddirtytips.com/education/grammar/first-second-and-third-person?page=all, http://www.wikihow.com/Write-in-Third-Person	Comment by Kemi Ademoye: Generally good choices. For the third index, note that a bike record’s status would be updated frequently as bike’s are rented out, so you may want to use a different attribute.
[bookmark: _Toc3985741]3. Distributed Database Solution
Below is a proposed distributed database design that can be used to distribute the information according to Cycle to Share’s proposed requirements. 
[bookmark: _Toc3985742]3.a. Fragmentation Schema
City Table: 
Should not be fragmented as it contains a small number of records and is not updated frequently. 	Comment by Kemi Ademoye: Good but identify if they should be replicated or centralised instead.

Station Table:
Should use primary horizontal fragmentation based on ‘RegionalStation’. 
RegionalStation = ‘South East’ and StationNo = ‘S0002’
RegionalStation = ‘South East’ and StationNo = ‘S0004’
RegionalStation = ‘South East’ and StationNo = ‘S0005’
RegionalStation = ‘South West’ and StationNo = ‘S0001’
RegionalStation = ‘South West’ and StationNo = ‘S0003’
RegionalStation = ‘North’ and StationNo = ‘S0006’

S1: RegionalStation = 'South East' and StationNo = ‘S0002’ (Station)
S2: RegionalStation = 'South East' and StationNo = ‘S0004’ (Station)
S3: RegionalStation = 'South East' and StationNo = ‘S0005’ (Station)
S4: RegionalStation = 'South West' and StationNo = ‘S0001’ (Station)
S5: RegionalStation = 'South West' and StationNo = ‘S0003’ (Station)
S6: RegionalStation = 'North' and StationNo = ‘S0006’ (Station)	Comment by Kemi Ademoye: Good based on your interpretation of regional station, otherwise use the citycode.

Account Table:
Should use vertical fragmentation for payment details and member details.	Comment by Kemi Ademoye: Good but also consider using mixed fragmentation for fragment A1 so that account details are located in the region where they are based – use the CityCode to determine the region.

A1: AccountNo, RegistrationDate, FirstName, Surname, DateOfBirth, Email, Password, PhoneNumber, Address, CityCode (Account)
A2: AccountNo, PaymentDate, PaymentCard, PaymentCardCVC (Account)

Bike and RentalBike Tables:	Comment by Kemi Ademoye: Very good.
Should use derived fragmentation
Bi:	Bike⊳Si	1  i  6
RBi:	RentalBike⊳Bi	1  i  6

[bookmark: _Toc3985743]3.b. Reconstruction of global relations (tables) from fragments

Reconstruction of Station table: S1  S2  S3  S4  S5  S6
Reconstruction of Bike Table: B1  B2  B3  B4  B5  B6
Reconstruction of RentalBike Table: RB1  RB2  RB3  RB4  RB5  RB6
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                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill 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. Engagement with Literature Skills 

	
	

	[bookmark: feedbackRIL]Good evidence of appropriate reference sources consulted. For additional improvements, expand the range of reference sources consulted. (Grade mark: 60.00%)
	[bookmark: totalRIL]5
	[bookmark: markRIL]3

	
	
	

	2. Knowledge and Understanding Skills

	
	

	[bookmark: feedbackKUS]A very good range of queries to create sample data for the database has been provided with additional, appropriate queries to test the constraints added to the tables. A fair attempt at the transaction with some sample data to test it, but unfortunately your logic is not quite correct. The table you need to check is the RentalBike table as this is the table that stores the bikes taken out on each rental. As such, your transaction does not work. The order of your inserts for the tariff and account subscription tables also has to be reversed - see comment below about parent and child table order. (Grade mark: 75.00%)
	[bookmark: totalKUS]20
	[bookmark: markKUS]15

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]Very good analysis to determine secondary indexes to create. The chosen indexes are also quite good, see your report for some minor comments. A very good attempt at the distributed design strategy but also identify if tables not fragmented should be replicated or centralised. See your report for additional comments. (Grade mark: 80.00%)
	[bookmark: totalANA]30
	[bookmark: markANA]24

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]An excellent attempt overall. There are, however, a few things to note. The main thing to note is to ensure all parent tables are created before their children - you needed to create your Tariff table before the account subscription table. Good attempt at creating the constraint for DOB but try and use a function instead of hardcoding a value e.g. DateOfBirth < DateAdd(yy, -18, GetDate()). RegionalStation in the station table is just a field to indicate if this is the region's main station office and would probably work best as a BIT field and some cards have a CVC number with 4 characters. (Grade mark: 72.50%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]29

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[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]74%

	
	Up to 1 week late (40% Max)
	[bookmark: fourWeeksLate]
	

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
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