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1. [bookmark: _Toc4004023] Introduction
The purpose of this report is to give basic understanding of physical and distributed database design and present an example of case study.
2. [bookmark: _Toc4004024] Performance Tuning
Steps recommended by Thomas M. Connolly and Carolyn Begg:
“Step 1. Analyse transactions
Step 2: Choose file organizations
Step 3: Choose indexes
Step 4: Estimate disk space requirements” [1]
[bookmark: _Toc4004025]Analysing Transactions
The reason of analysis is to identify frequently run transactions that can cause performance problems.
Typical CRUD (create, read, update, delete) transaction in Cycles to Share database:
Client view:
· sign up for subscription
· check available bikes at a specific station
· renting a bike
Company view:
· create stations
· add bikes to stations
· view number of bikes at a specific station
The most frequently accessed tables can be viewed in a transaction/relation cross-reference matrix below.	Comment by Kemi Ademoye: Excellent, though one or two minor corrections are needed.
	 
	Sign up for subscription
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	Create a station
	Add bikes to a specific station 
	View number of bikes at a specific station
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The most accessed tables are:
1. City
2. Station
3. Bike
[bookmark: _Toc4004026]Choosing Secondary Indexes
By using non-clustered indexes, we can get the physical location of the row containing the key in the database. Sorting and quick access are helped by index files. Index files are ordered physical tables with two columns, one column contains certain fields (key) in the reference table, and the other column is the physical storage address of the row (row locator) for the key value within the reference tables. [2]
Indexes chosen in tables:
City table
Default primary key clustered index

Station table
Default primary key clustered index
CityCode foreign key as secondary index – frequently used for joins

Account table
Default primary key clustered index
FirstName and Surname as one secondary index – frequently used as secondary key
DateOfBirth secondary index – frequently used as secondary key	Comment by Kemi Ademoye: Good choice but you probably want to combine this with another column e.g. surname.

Bike table
Default primary key clustered index
StationCode foreign key secondary index – frequently used for joins

Rental table
Default primary key clustered index
AccountNo foreign key secondary index – frequently used for joins

RentalBike table
Default primary keys as one clustered index
BikeCode secondary index

AccountSubscription table
Default primary key clustered index
PickupDateTime and ReturnDateTime as one secondary index	Comment by Kemi Ademoye: I think you meant to include these in the Rental Bike table as you have done in your SQL code. A better choice would have been to combine the date fields with BikeCode for the BikeRental table as this is a popular query that will be used to work out the hire charge/ check if a bike has been returned.
TariffRate as secondary index - frequently used as secondary key

TariffRate table
Default primary key clustered index
Table is small and not updated frequently, no secondary index needed


3. [bookmark: _Toc4004027] Distributed Database Design
A distributed database is a physically shared but logically unified database. [3]
TariffRate table
Only contains small number of records/ not updated frequently. No fragmentation required.	Comment by Kemi Ademoye: Good, so what are you going to do – replicate or centralise?

City table	Comment by Kemi Ademoye: Okay, but is this really a large table? Would replication be better?
Horizontal fragmentation
C1: type = ’South Wales’(Region)
C2: type = ‘South East Wales’(Region)
C3: type = ‘North Wales’(Region)
Reconstruction: C1C2  C3

Station table
Horizontal fragmentation	Comment by Kemi Ademoye: You want to fragment this based on the region the station is based in determined by the city code. Fragmenting based on whether or not it is a regional office is not appropriate.
S1: type = ‘True’ (RegionalStation)
S2: type = ‘False’ (RegionalStation)
Reconstruction: S1S2

Account table
Vertical fragmentation
Bike hire fragment
A1:  AccountNo, RegistrationDate, Firstname, Surname, DateOfBirth, Email, Password, PhoneNumber, Address, CityCode, PostCode (Account)	Comment by Kemi Ademoye: Good, but then apply mixed fragmentation to yhis fragment based on what region the account is associated with determined by the city code.

Finance department fragment
A2:  AccountNo, PaymentDate, PaymentCard, PaymentCardCVC (Account)
Reconstruction:  A1 ⋈ A2	Comment by Kemi Ademoye: Good.

Bike table
Horizontal fragmentation	Comment by Kemi Ademoye: Again, not quite correct. Apply the same strategy suggest for the vertical fragment A1 above i.e. based on what region the bike is registered with determined by the station code.
B1: type = ’Available’ (Status)
B2: type = ‘Rented’(Status)
Reconstruction: B1 

Rental table	Comment by Kemi Ademoye: Apply the same strategy as described above and fragment RB1 using derived fragmentation so that the records are located at the same location as the parent Rental records.

RentalBike table
Vertical fragmentation
Bike hire fragment
RB1: RentalNo, BikeCode, PickupDateTime, ReturnDateTime, ReturnStation (RentalBike)

Finance department fragment
RB2: RentalNo, BikeCode, HireCharge, LostLockCharge, DamagesCharge, Comments (RentalBike)
Reconstruction: RB1 ⋈ RB2	Comment by Kemi Ademoye: Good

AccountSubscription table
Horizontal fragmentation
AS1: type = ‘Annual Subscription’ (SubscriptionType)
AS2: type = ‘Monthly Subscription’ (SubscriptionType)
AS3: type = ‘Pay as You Ride’ (SubscriptionType)
Reconstruction: AS1S2S3
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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: 50.00%)
	[bookmark: totalRIL]5
	[bookmark: markRIL]2.5

	
	
	

	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. Excellent attempt at the transaction with some sample data to test it. (Grade mark: 95.00%)
	[bookmark: totalKUS]20
	[bookmark: markKUS]19

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]Excellent analysis to determine secondary indexes to create. The chosen indexes are also quite good, see your report for some minor comments. A good attempt at distributing the database. The vertical fragmentation strategy for the account table is very good, but your horizontal fragmentation strategy is not quite correct. You need to apply horizontal fragmentation to your tables based on what region they belong to, determined by the city code or station code and make sure you use derived fragmentation to place related child records at the same location as the parents. (Grade mark: 68.33%)
	[bookmark: totalANA]30
	[bookmark: markANA]20.5

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD] An excellent attempt. There are, however, a few things to note. Consider using the standard SQL data type decimal instead of Money for your currency attributes. Also a minor note - some cards have a CVC number with 4 characters. The size of your name columns is also quite small. Some people have long names and remember double-barrelled surnames. (Grade mark: 82.50%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]33

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]The report is of a good standard and an improvement from your previous reports. (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]78%

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

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