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1. [bookmark: _Toc4006873]Abstract:
A database management system (DBMS) is a software program to create, edit, organize and manage databases. The DBMS allows the programmers and end users with an organized and methodical way to create, read, update, manage, delete and retrieve data.
The Database management system (DBMS) basically works as an interface between the database and application programs or end users, and to make sure that the data is organized and easily accessible for the user[1].

2. [bookmark: _Toc4006874]Introduction:
In this report, the author has described briefly what the performance tuning (index) in the database and what is the distributed database management system (DDBMS), including the solution for Cycle to share scenario for the indexes with identifying the reason in one table for all of them and the solution of how they can distribute the database.

3. [bookmark: _Toc4006875]Performance Tuning
[bookmark: _Toc4006876]3.1- What is an index?
The simple way to describe the index is like a pointer, for example, a dictionary or phone books or even a books, if the anyone wants to search for some word or some specific chapter inside this book, it will be too hard to start from the first page and look in each single page of the book to get what looking for, and even it takes lots of time to get the exact things,  so the index is just when the user lookup the page number of the chapter in the index, then he can directly go to the page number and locate that specific chapter he looking for, which he reduce much time while he looking for each single page.
So, the Index can significantly improve the performance-tuning of a query, which is applied to call data from the database faster. while the users cannot see those indexes, so we can say that they are just used to speed up searches/queries[2],[3],[4],[5],[6],[7],[8],[9],[10].
[bookmark: _Toc4006877]3.1.1- What does SQL INDEX do?
· Can find the data or the information within a database very quickly.
· The index produces a list of rows of a database table as row can be referred to within a Section of the time with a minimal effort.
· Is a database structure which ranks one or more column values in a particular order.
· The performance of the index cannot be recognized when is allocating in small tables
· When the columns have different values, the index can work more efficiently and quickly
· the index sorts the data firstly and then sets an identifier for each row[11].
[bookmark: _Toc4006878]3.1.2- Type of index:
· Clustered.
· Non-clustered Index.
· Unique.
· Spatial.
· Full-text.
· index with included columns.
· XML [11],[7],[12],[13].
[bookmark: _Toc4006879]3.2- Indexes in Cycle to share scenario: 
In this scenario the author has define the Clustered and Secondary indexes and which columns should avoid in one Excel table	Comment by Kemi Ademoye: Very good, but for some of the suggested secondary indexes, consider making them multi-column indexes. For example, combining RentalNo and HireCharge provides a better index and could also result in an index-only plan which leads to even faster queries. Similarly, for account subscription, combine subscription type with tariff rate and so on.
[image: ]
[bookmark: _Toc3999727]Figure 1: Clustered and Secondary Indexes in Cycle to Share Senario



[bookmark: _Toc4006880]3.2.1- Cycle to share Database Tests (Before and after the Indexes):
	Reason
	Before adding the index
	After adding the index

	

· Account Table:
Adding an index to the columns (FirstName, Surname) to allow the user searching the name quickly, which they are organized in alphabetical order, Also it can be in opposite way like (Surname then FirstName) which depends for the company.

	[image: ]
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· Account Table:
Payment Date column: To let the user lookup for the payments dates from oldest to newest, or it can be from the newest to oldest as well.
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· Account Table:
To allow the user searching the registration date of the member by the oldest to newest, and even to make it easy for the use when he wants to check the registration date for some specific member.
	[image: ]
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· Rental Table:
To allow the user looking for the booking dates and times from the oldest to newest.
	[image: ]
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· Rental Bike Table:
To allow the user to search for the Pickup dates and times much quicker.
	[image: ]
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· Rental Bike Table:
To allow the user to know the Hire Charge quickly from smallest amount till the largest.
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· Account Subscription Table:
To allow the user to know or calculate the Tariff Rate and who paid or not and which amount form smallest till largest.
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[bookmark: _Toc3999729]Table 1: Database with and without Indexes	Comment by Kemi Ademoye: Very good but see my previous comments.
				
4. [bookmark: _Toc4006881]Distributed Database 
[image: ]The distributed database management system is meant to split a signal single logical database into several fragments, each part of them is saved on one or more computers under separate control of DBMS, with networked computers. Each location is capable of dealings dealing with the requests from users who need independent access to local data, and data that is saved on other computers can be managed on the same network[14][15][16].  [bookmark: _Toc3999728]Figure 2: How the distributed database works[14]

Types of fragmentation:
· Horizontal
· Vertical
· Mixed
· Derived

	Distributed Database[14]	Comment by Kemi Ademoye: Not needed in the report

	Advantages
	Disadvantages

	Improved shareability and local autonomy
	Security

	Reflects organizational structure
	Integrity control more difficult

	Improved availability
	lack of standards

	Improved performance
	Complexity

	Improved reliability
	Cost

	Modular growth
	

	Economics
	

	Remaining competitive
	

	Integration
	


[bookmark: _Toc3999730]Table 2: Advantages and disadvantages of distributed database[14][16]


[bookmark: _Toc4006882]4.1- Distributed database solution for the Bike shop scenario: 
The author has defined the four types of the fragmentation which they are:

[bookmark: _Toc4006883]4.1.1- Horizontal fragmentation:
City Table	Comment by Kemi Ademoye: While you have recognised that city plays a key role in the fragmentation strategy, the city table itself is a small table and ideally should not be fragmented but instead replicated at the sites.
	Use primary horizontal fragmentation for City with minterm predicates. Horizontal fragments are:
		C1	Region = ‘East’ and County = ‘Gwent’
		C2	Region = ‘East’ and County = ‘South Glamorgan’
		C3	Region = ‘East’ and County = ‘Mid Glamorgan’
		C4	Region = ‘South West’ and County = ‘West Glamorgan’
		C5	Region = ‘South West’ and County = ‘Carmarthenshire’
		C6	Region = ‘West’ and County = ‘Carmarthenshire’

Reconstruction: C1  C2  C3  C4  C5  C6


[bookmark: _Toc4006884]4.1.2- Vertical fragmentation:
Account Table
Use vertical fragmentation for Account:
A1:	AccountNo, RegistrationDate, FirstName, Surname, DateOfBirth, Email, Password, PhoneNumber, Address, CityCode, Postcode, PaymentDate (Account)
A2:	AccountNo, PaymentCard, PaymentCardCVC (Account)	Comment by Kemi Ademoye: Good, but include Payment Date in A2. 


[bookmark: _Toc4006885]4.1.3- Mixed fragmentation:
Account Table
Use vertical fragmentation for Account:
A1:	AccountNo, RegistrationDate, FirstName, Surname, DateOfBirth, Email, Password, PhoneNumber, Address, CityCode, Postcode, PaymentDate (Account)
A2:	AccountNo, PaymentCard, PaymentCardCVC (Account)

	Then used derived fragmentation on fragment A1:
		Aii:	A1      CityCode Ci	1  i  6

	Reconstruction: (A11  A12  A13  A14  A15  A16 )         AccountNo A2	Comment by Kemi Ademoye: Very good but not my comment above

[bookmark: _Toc4006886][bookmark: _Hlk3989891]4.1.4- Derived fragmentation:
· Bike and Station Tables
Use derived fragmentation for Bike and Station:	Comment by Kemi Ademoye: Generally, okayish . Derived fragmentation is okay for Bike if you apply horizontal fragmentation to Station using CityCode and then you locate the Bike records where their parent Station records are.
		Bi:	Bike            Ci		1  i  6
		Si:	Station       Bi		1  i  6

	Reconstruction: (B1  B2  B3  B4  B5  B6 )
	Reconstruction: (S1  S2  S3  S4  S5  S6 )

· Rental Table	Comment by Kemi Ademoye: Good, but what about the RentalBike table?
	Use derived fragmentation for Rental:
		Ri:	 Rental       AccountNo A1i		1  i  6

	Reconstruction: (R1  R2  R3  R4  R5  R6 )
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6. [bookmark: _Toc4006888]Appendix:

· [bookmark: _Toc4006889]Data generator:
The author has used some websites to generate the data for some columns[17][18].

· [bookmark: _Toc4006890]Tariff Rate:
· The author has set 3 prices for in the Tariff Rate to be different in (Pay as you ride), (Monthly) or (Annual) 
[image: ]
[image: ]
[image: ]
· But then he realized that the case study is just mentioned the (Pay as you ride) and (Annual)
So that meaning is the monthly price is the same price as annual price and the different only to let the customer make the payments every month instead of one payment for the whole year
[image: ]
[image: ]
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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]A wide-range of appropriate, reference sources have been consulted. (Grade mark: 90.00%)
	[bookmark: totalRIL]5
	[bookmark: markRIL]4.5

	
	
	

	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. 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. (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. Generally, a very good attempt at the distributed design strategy, but ensure you identify tables that should not be fragmented and if you are going to replicate or centralise these. See your report for additional comments. (Grade mark: 75.00%)
	[bookmark: totalANA]30
	[bookmark: markANA]22.5

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]An excellent attempt. Just a few minor things to note. 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. Your RegistrationDate constraint is also not quite correct. (Grade mark: 90.00%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]36

	
	
	

	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]81%

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

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



[bookmark: _GoBack]
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Cycles_to_Share.sql...-UU8JI27T\Wael (59))

INSERT AccountSubscription VALUES ('AS8021','A254491','22-Nov-2018','22-Dec-2018", 'Monthly',0.00,0) -- This member get free TariffRate instead of paying |+
INSERT AccountSubscription VALUES ('AS8022','A331856','10-Aug-2018','10-Aug-2019", 'Annual’,55.00,1) -
INSERT AccountSubscription VALUES ('AS8024','A845738','02-Feb-2018',NULL,'Pay as you ride',0.00,1)

INSERT AccountSubscription VALUES ('AS8@25','A@42845','08-Dec-2018"','08-Dec-2019"', 'Annual’',55.00,1)

INSERT AccountSubscription VALUES ('AS8026','A997307','02-Feb-2019',"'02-Feb-2020", 'Annual’,40.00,1) -- This member got 15.00 discount, instead of paying
INSERT AccountSubscription VALUES ('AS8027','A930735','19-Feb-2019','19-Mar-2019", 'Monthly',5.00,1)

INSERT AccountSubscription VALUES ('AS8028','A315614',"'17-Jan-2019","'17-Feb-2019", "Monthly',5.00,0)

INSERT AccountSubscription VALUES ('AS8@29','A946640','03-Feb-2019','03-Feb-2020", 'Annual’,55.00,1)

INSERT AccountSubscription VALUES ('AS8030','A272802','22-Feb-2019',NULL,'Pay as you ride',0.00,1)

INSERT AccountSubscription VALUES ('AS8031','A612714',"'19-Jan-2019',NULL,'Pay as you ride',0.00,1)

INSERT AccountSubscription VALUES ('AS8@32','A952304','03-Jul-2018',NULL,'Pay as you ride',0.00,1)

INSERT AccountSubscription VALUES ('AS8@33','A906806',"'14-May-2018"',NULL, " 'Pay as you ride',0.00,1)

INSERT AccountSubscription VALUES ('AS8@34','A116211','06-Dec-2018"',"'06-Dec-2019"', 'Annual’',55.00,1)

GO

SELECT * FROM TariffRate

/* Insert Data INTO TariffRate */ -- Done

| -- (TariffId , SubscriptionType, SubscriptionPrice, FirstHourRate, HourlyRate, MaxDailyRate)

INSERT INTO TariffRate VALUES ('T1','Pay as you ride', ©.00, 1.50, 1.50, 15.80) -- First hour Rate is 1.50 for (Pay as you ride) Subscription Type

INSERT INTO TariffRate VALUES ('T2','Monthly', 5.00, ©.00, 1.20, 13.00) -- The (First Hour Rate) column First hour Rate is Free for (Monthly) Subscript
= INSERT INTO TariffRate VALUES ('T3','Annual', 55.00, ©.00, 1.00, 10.00) -- The (First Hour Rate) column First hour Rate is Free for (Annual) Subscripti

-- //// £5.00 off in Annual KSubscriptionPrice) to encourage the members to choose the annual subscription
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SELECT * FROM RentalBike

/* Insert Data INTO RentalBike */ -- Done

-- (RentalNo, BikeCode, PickupDateTime, ReturnDateTime, ReturnStation, HireCharge, LostlLockCharge, DamagesCharge, Comments)

| INSERT INTO RentalBike VALUES ('R880Q1','Bl101','20-Jan-2019 11:3@"','20-Jan-2019 11:00','S0901"',10,NULL,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88002','B1102','29-Nov-2018 10:00','29-Nov-2018 13:00','S0901',3.60,NULL,20.00, 'Rear wheel was damaged')
INSERT INTO RentalBike VALUES ('R88003','B1103','25-Sep-2018 8:00','25-Sep-2018 14:00','S0902',6.00,NULL ,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88004','B1104','14-Dec-2018 12:00','14-Dec-2018 17:00','S0902',7.50,NULL,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88005','B1105','06-Jan-2019 8:30','06-Jan-2019 16:30','S09063',8.00,10.00,25.00, 'Lost Lock and damage in front of the Bike')
INSERT INTO RentalBike VALUES ('R88006','B1106','03-Feb-2019 13:00', '04-Feb-2019 13:00','S0904',10.00,NULL ,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88007','B1107','20-Feb-2019 11:00','20-Feb-2019 14:00','S0904',3.60,10.00,NULL, 'Lost Lock')

INSERT INTO RentalBike VALUES ('R88008','B1108','19-Jan-2019 16:00','20-Jan-2019 13:00','S0905',13.00,NULL ,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88009','B1109','05-Feb-2019 10:30','05-Feb-2019 17:00','S0906',6.50,NULL,10.00, 'Scratches in the rear')
INSERT INTO RentalBike VALUES ('R88010','B1110','23-Feb-2019 ©9:00','24-Feb-2019 08:00','S0906"' ,15,NULL,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88011','B1111','20-Jan-2019 10:00',"'21-Jan-2019 09:00','S0906"',15,NULL ,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88012','B1112','©5-Jul-2018 ©87:00','06-Jul-2018 ©87:00','S@907"',15,NULL ,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88013','B1113','15-May-2018 12:00','15-May-2018 15:00','S0907',4.50,10.00,NULL, 'Lost Lock"')

INSERT INTO RentalBike VALUES ('R88014','B1114','20-Dec-2018 15:00','21-Dec-2018 15:00','S0908',10.00,NULL,NULL,NULL)

0]-[m

GO

e - L o e @ ® a ® - & .
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membership scheme. The popularity of the schemes has led to the company expanding its
services to other parts of Wales. To support their growing customer base and improve
services thev are in the nprocess of unaradina their IT svstems As part of this process thev
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INSERT INTO AccountSubscription VALUES ( A58021 , A254491 , 22-Nov-2018 , 22-Dec-2018 , Monthly ,0.00,0) -- This member get Tree lTarittRate instead of paying -
I INSERT INTO AccountSubscription VALUES ('AS8022','A331856','1@8-Aug-2018','10-Aug-2019', 'Annual’',60.00,1)
INSERT INTO AccountSubscription VALUES ('AS8024','A845738','02-Feb-2018',NULL, 'Pay as you ride',0.00,1)
I INSERT INTO AccountSubscription VALUES ('AS8025','A@42845','08-Dec-2018','08-Dec-2019', 'Annual’',60.00,1)
INSERT INTO AccountSubscription VALUES ('AS8026','A997307','02-Feb-2019','02-Feb-2020', 'Annual’',40.00,1) -- This member got 15.00 discount, instead of paying
INSERT INTO AccountSubscription VALUES ('AS8027','A930735','19-Feb-2019','19-Mar-2019', 'Monthly',5.00,1)
INSERT INTO AccountSubscription VALUES ('AS8028','A315614','17-Jan-2019','17-Feb-2019", 'Monthly',5.00,0)
I INSERT INTO AccountSubscription VALUES ('AS8029','A946640','03-Feb-2019','03-Feb-2020', 'Annual’',60.00,1)
INSERT INTO AccountSubscription VALUES ('AS803@','A272802','22-Feb-2019',NULL,'Pay as you ride',0.00,1)
INSERT INTO AccountSubscription VALUES ('AS8031','A612714','19-Jan-2019',NULL, 'Pay as you ride',0.00,1)
INSERT INTO AccountSubscription VALUES ('AS8032','A9523@4','@3-Jul-2018',NULL,'Pay as you ride',0.00,1)
INSERT INTO AccountSubscription VALUES ('AS8033','A906806','14-May-2018',NULL, 'Pay as you ride',0.00,1)
I INSERT INTO AccountSubscription VALUES ('AS8034','A116211','06-Dec-2018','06-Dec-2019', 'Annual’',60.00,1)

GO
=ELECT * FROM TariffRate I
=/* Insert Data INTO TariffRate ¥/ -- Done

| -- (TariffId , SubscriptionType, SubscriptionPrice, FirstHourRate, HourlyRate, MaxDailyRate)

INSERT INTO TariffRate VALUES ('T1','Pay as you ride', ©.00, 1.50, 1.50, 15.00) -- First hour Rate is 1.50 for (Pay as you ride) Subscription Type
INSERT INTO TariffRate VALUES ('T2','Monthly', 5.00, ©0.00, 1.00, 10.00) -- The (First Hour Rate) column First hour Rate is Free for (Monthly) Subscript
INSERT INTO TariffRate VALUES ('T3','Annual', 60.00, 0.00, 1.00, 10.00) -- The (First Hour Rate) column First hour Rate is Free for (Annual) Subscripti
| -- Monthly Prices same as Annual prices in hourly rate and max daily rate, the different is just to let the member pay every month instead of one payment of th

(1]

GO
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SELECT * FROM RentalBike

/* Insert Data INTO RentalBike */ -- Done

| -- (RentalNo, BikeCode, PickupDateTime, ReturnDateTime, ReturnStation, HireCharge, LostlLockCharge, DamagesCharge, Comments)

INSERT INTO RentalBike VALUES ('R88001','B1101','20-Jan-2019 11:30','20-Jan-2019 11:00','S0901"',10,NULL,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88002','B1102','29-Nov-2018 10:00','29-Nov-2018 13:00','S0901',3.00,NULL,20.00, 'Rear wheel was damaged')
INSERT INTO RentalBike VALUES ('R88003','B1103','25-Sep-2018 8:00','25-Sep-2018 14:00','S0902',6.00,NULL ,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88004','B1104','14-Dec-2018 12:00','14-Dec-2018 17:00"','S0902"',7.50,NULL ,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88005','B1105','06-Jan-2019 8:30','06-Jan-2019 16:30','S09063',8.00,10.00,25.00, 'Lost Lock and damage in front of the Bike')
INSERT INTO RentalBike VALUES ('R88006','B1106','03-Feb-2019 13:00','04-Feb-2019 13:00','S0904',10.00,NULL ,NULL ,NULL)

INSERT INTO RentalBike VALUES ('R88007','B1107','20-Feb-2019 11:00','20-Feb-2019 14:00','S0904',3.00,10.00,NULL, 'Lost Lock"')

INSERT INTO RentalBike VALUES ('R88008','B1108','19-Jan-2019 16:00','20-Jan-2019 13:00','S0905',10.00,NULL ,NULL ,NULL)

INSERT INTO RentalBike VALUES ('R88009','B1109','05-Feb-2019 10:30','05-Feb-2019 17:00','S0906',6.50,NULL,10.00, 'Scratches in the rear')
INSERT INTO RentalBike VALUES ('R88010','B1110','23-Feb-2019 ©9:00','24-Feb-2019 08:00','S0906"',15,NULL ,NULL ,NULL)

INSERT INTO RentalBike VALUES ('R88011','B1111','20-Jan-2019 10:00',"'21-Jan-2019 09:00','S0906"',15,NULL ,NULL,NULL)

INSERT INTO RentalBike VALUES ('R88012','B1112','©5-Jul-2018 ©7:00','06-Jul-2018 07:00"','S0907"',15,NULL ,NULL ,NULL)

INSERT INTO RentalBike VALUES ('R88013','B1113','15-May-2018 12:00','15-May-2018 15:00','S0907',4.50,10.00,NULL, 'Lost Lock"')

INSERT INTO RentalBike VALUES ('R88014','B1114','20-Dec-2018 15:00','21-Dec-2018 15:00','S0908',10.00,NULL,NULL,NULL)

0]-[m

GO

/* Insert Data INTO AccountSubscription */ -- Done

-- (SubscriptionId, AccountNo, StartDate, EndDate, SubscriptionType, TariffRate , Status)

INSERT INTO AccountSubscription VALUES ('AS8020','A898906','19-Feb-2018',"'19-Feb-2019"', 'Annual’,60.00,0)

‘INSERT INTO AccountSubscription VALUES ('AS8021', 'A254491','22-Nov-2018',"'22-Dec-2018"', 'Monthly',0.00,0) -- This member get free TariffRate instead of paying

=
[ —0
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