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[bookmark: _Toc5875887]1. Introduction
In this report I will provide and discuss the secondary indexes I have implemented to carry out performance tuning on the database. I will then discuss and identify the possible fragmentations that could be applied to the tables within the database to increase the overall speed when using the database. 
[bookmark: _Toc5875888]2. Performance Tuning 
As explained in the Developer Guide for Amazon DynamoDB [1], secondary indexes are applied to tables and columns that receive lots of traffic to allow for more efficient access, improving the query performance. A secondary index differs from a primary index (primary key) as a single table can include multiple secondary indexes but only a single primary key.
To identify the three secondary indexes, I have created a Transaction Analysis Form (see Appendix A.) to analyse the popular transactions of the database and their type of access. I have also created a Transaction Cross Reference Matrix table (see Appendix B.) to identify the secondary indexes and is achieved by identifying the three most occurring transactions. The three secondary indexes I have created are labelled idx_1, idx_2 and idx_3 (see Appendix C.). 
[bookmark: _Toc5875889]2.1. idx_1 
idx_1 is the first secondary index that I placed in the Rental table for the rentalNo, accountNo, bookingDateTime, pickupStation, lockCode columns. I have included secondary indexes to these columns because employees will often need to access the table and columns to place or delete a booking for a bike upon a customer’s request. 
[bookmark: _Toc5875890]2.2. idx_2
idx_2 is the secondary index placed in the Account table for the accountNo, registrationDate, firstName, lastName, phoneNumber, email, "password", "address", cityCode, postcode, paymentDate, paymentCard, paymentCardCVC columns. The reason I have added secondary indexes to these columns is because the employees of Cycles to Share will often have to access these columns to create new accounts and retrieve information like the payment details or contact information. 
[bookmark: _Toc5875891]2.3. idx_3
idx_3 is the third set of secondary indexes I placed in the AccountSubscritpion table for the subscriptionID, accountNo, startDate, endDate, subscriptionType, tariffRate, "status" columns. I added these secondary indexes because when a new account is created or deleted within the Account table their data relating to their account subscription is also created or deleted within this table.
[bookmark: _Toc5875892]3. Distributed Database Solution  
Fragmenting the Cycles to Share database will involve identifying how the database is used between the different branches. As Dinesh Thakur [2] explains, fragmentation involves storing and distributing data onto different sites/networks, so each site/network only has access to the necessary data, increasing the efficiency of the database. Fragmentation also allows for the reconstruction of the fragmented databases to reform the whole database so there is no loss of data. 

In the case study it mentions that the finance department are located within the Swansea branch and are responsible for processing all payments. Due to this, the finance department will benefit from a vertical fragmentation on the Account table as they are only interested in the payment details of each customer, this will appear as A1: accountNo, paymentDate, paymentCard, paymentCardCVC(Account). Creating this fragment means that the other branches including Swansea’s HR department will require a vertical fragmentation, this will ensure that the fragments are complete and can be reconstructed. The HR department within the Swansea branch will also require a horizontal fragmentation on the Account table to allow the Swansea branch to only view accounts from the Swansea area, causing this to become a mixed fragmentation, this will appear as A2: accountNo, registrationDate, firstName, lastName, phoneNumber, DOB, email, "password", "address", cityCode, postcode(Account) and A3:cityCode=‘SWD54’(A2). 
The Cardiff, Bangor and Aberystwyth branches will also benefit from a mixed fragmentation on the Account table, using the vertical fragmentation A2: will allow for the reconstruction of the database. Each of the branches will also require a horizontal fragmentations on the Account table so that each branch can only view customers related to their branch area, the Cardiff horizontal fragmentation will appear as A4:cityCode=‘CR293’(A2), the Bangor horizontal fragmentation will appear as A5:cityCode=‘BG375’(A2) and the Aberystwyth horizontal fragmentation will appear as A6:cityCode=‘ AB837’(A2).
Adding these fragmentations to the Account table will ensure that when a branch completes a CRUD transaction on a record within the Account Subscription table, they will only be able to do this for accounts that are visible within the Account table, this also applies for when a branch attempts to complete a CRUD transaction on the Rental or RentalBike table. 















[bookmark: _Toc5875893]4. References 
1. AmazonDP. (no date) Improving Data Access with Secondary Indexes [WWW Document]. Available at: https://docs.aws.amazon.com/amazondynamodb/latest/developerguide/SecondaryIndexes.html  (Accessed: 15/03/2019) 

2. D, Thakur. (no date) What is Fragmentation in Database? Advantages & Disadvantages of fragmentation. [WWW Document]. Available at: http://ecomputernotes.com/database-system/adv-database/fragmentation (Accessed: 17/03/2019) 
[bookmark: _Toc5875894]5. Bibliography
Tutorialspoint. (no date) SQL Tutorial. [WWW Document]. Available at: https://www.tutorialspoint.com/sql/ (Accessed: 12/02/2019)
W3schools. (no date) What is Fragmentation in Database? Advantages & Disadvantages of fragmentation. [WWW Document]. Available at: https://www.w3schools.com/sql/ (Accessed: 12/02/2019)
A. Beaulieu. Learning SQL: Master SQL Fundamentals, 2nd ed. Sebastopol, USA: O’Reily Media, 2009.
D, Dieter. (2009, June 02) SQL Cast Date. [WWW Document]. Available at: http://sqlserverplanet.com/tsql/cast-date (Accessed: 14/03/2019)
SQL TUTORIAL. (no date) SQL SELECT. [WWW Document]. Available at: http://www.sqltutorial.org/sql-select/ (Accessed: 14/03/2019)

[bookmark: _GoBack]
[bookmark: _Toc5875895]6. Appendices 
[bookmark: _Toc5875896]Appendix A. 
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[bookmark: _Toc5875897]Appendix B. 
[image: ]
[bookmark: _Toc5875898]Appendix C. 
[image: ]
[bookmark: _Toc5875899]Appendix D. 
[bookmark: _Toc5875900]Testing Transaction Rollback and Commit operations
 2nd booking for bike: 
[image: ]
3rd booking for bike:
[image: ]
4th booking for bike 
[image: ]
5th booking for bike 
[image: ]
6th booking for bike 
[image: ]
7th booking for bike 
[image: ]











[bookmark: _Toc5875901]Appendix D. 
[bookmark: _Toc5875902]Testing Constraints 
UNQ_Account_email in Account table 
[image: ]
[image: ]
CHK_Account_postcode in Account table
[image: ]
[image: ]



CHK_Account_CVC in Account table
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CHK_Bike_bikeCode in Bike table
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CHK_Bike_stationCode in Bike table 
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CHK_Rental_stationCode in Rental table 
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UNQ_Rental_lockCode in Rental table 
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CHK_RentalBike_bikeCode in RentalBike table 
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CHK_RentalBike_stationCode in RentalBike table
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DF_RentalBike_lostLockCharge in RentalBike table
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DF_RentalBike_damagesCharge in RentalBike table
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CHK_Station_postcode in Station table
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CHK_Station_stationCode in Station table 
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DF_RentalBike_firstHourRate in TariffRate table 
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rTransaction Analysis Form

Transaction
Enter 2 new bike booking for a customer upon request.

Transaction Volume
‘Average: 14 per hour

Peak: 30 per hour
Example

INSERT INTO Rentallgentalo. acounthe, boskingRatsTime, oickunStation, loskCode)
'VALUES ('37829', '84938', '2019-05-31 12:28:12', 'ST483', '45323294");

Predicate: none
Join Attributes: none
Ordering Attrbute: none
‘Grouping Atribute: none
Builtin Functions: none:

Attributes Updated: r=qtalie, accountie, beakineDateTims, pickupSiation. laskSede.
Transaction Usage Map

.

-———

e [ 1

Access Entity Typeof | PerTransaction | AygPerHour | Peak Per Hour
Access
1 Rental c 50-%0 300-500 6001200

“Total References 30-%0 300-500 600-1200
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Transaction
Enter a new account for a customer.

Transaction Volume
Average: 1 per day

Peak: 4 per day
Example

INSERT INTO Account(accountNo, registrationDate, fistNeme, lssame, phanshumber.
DOB, emai,“password", “address”, cityCase, posteode, paymentDate, paymentCard.
DaymentCardyc)

VALUES ('63735', '2015-05-15', 'Morgan’, ‘Williams’, '+44754254292', '1982-12-06",
'mwill@gmail.com’, 'cSrB7gS’, '1 State Drive', 'CR233", 'NM13 20F',2019-02-29',
'3567852011618455), 812);

Predicate

Join Attributes: none

Ordering Attrbute: none

Grouping Attibute: none

Builtn Functions: none

Attributes Updated: accounshe, CegiscrionBate, SrstNams, lasthiame. ahansNumber, DOB, email,
"password", “address, ifyCod, postcode, paVIS0Date, DRVMENICATH, BRYMENICAICYC,

Transaction Usage Map

1 New customer Account
- — 0
ag=1
max=3
Access Entity Typeof | PerTransaction | Az Per Hour | Peak Per Hour
Access
1 Account C 1 T 5
“Total References T T 3
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Transaction
Delete 2 booking upon customer request.

Transaction Volume
Average: 1 per hour.

Peak: 2 per hour

Example

DELETE FROM Rental WHERE accountiin = 84739';

Predicate: accounthia = ‘84739"
Join Attributes: none.
Ordering Attribute: none.

‘Grouping Attribute: none

Built-in Functions: none.

1 Deletes. P
e 0

Access Entity Typeof | PerTransaction | AygPerHour | Peak Per Hour
Access
1 Rental ) 1 1 2
“Total References 1 1 2
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Transaction

Show all customers name and contact details for those who have overdue or dus payments and
order results by last name.

Transaction Volume
Average: 1 per hour.

Peak: 3

per hour

Example

SELECT firstName, lnsams, phoneNumber, emal, “address”, ityGage, postcode,

sostatus”

FROM Account a INNER JOIN AgcounsSubssiption.s ON aassauntNo.= sassountio
WHERE s.status” IN (Qxerdue’ DUe) ORDER BY Jastame;

Predicate: 5 statis = ‘Overdue’

Join Attributes: 3 2E5UANG = 555U

Ordering Attribute: asthame.

Groupi
Builtin

Attribut

g Attribute: none
Functions: none.

es Updated: none
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Transaction
Update the price of the maximum daiy rate by 5% for pay as you ride customers.

Transaction Volume
Average: 2 per year.

Peak: 6 peryear

Example

UPDATE Tarffate SET maxDailyRate.= maDailyRiate.* 1.05 WHERE tarifin.= PAYRD'

Predicate: tifflD.= PAYRD
Join Attributes: none.

Ordering Attribute: none.
‘Grouping Attribute: none

Built-in Functi

Attributes Updated: r=qtalie, accountie, beakineDateTims, pickupSiation. laskSede.

Transaction Usage Map

1 Updates o

F——— e

=2

max=6

Access Entity Type of | Per Transaction | Ayg Per Year | Peak Per Year
Access

1 TariffRate Im 1 2 6

Total References 1 2 6
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[=ICREATE INDEX idx_1 ON Rental (rentalNo, accountNo, bookingDateTime, pickupStation, lockCode);

| | CREATE INDEX idx_2 ON Account ( accountlo, registrationDate, firstName, lastName, phoneNumber, email, “password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC);

| | CREATE INDEX idx_3 ON AccountSubscription (subscriptionID, accountNo, startDate, endDate, subscriptionType, tariffRate,| “status”);
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[=IBEGIN TRANSACTION AddBike

= INSERT INTO Rental(rentallio, accountNo, bookingDateTime, pickupStation, lockCode)
VALUES ('@@001°, '63794', '2019-01-31 15:28:12°, 'ST483', '98390999')

IF (SELECT COUNT (*) FROM Rental WHERE accountNo = '63794" AND CAST(bookingDateTime AS DATE)= CAST('2019-01-31' AS DATE)) > 6
& BEGIN
ROLLBACK TRANSACTION AddBike
RATSERROR('Initating rollback due to member booking too many bikes', 16, 1);|
E)
ELSE
COMMIT TRANSACTION AddBike;

(1 row affected)
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[=IBEGIN TRANSACTION AddBike

= INSERT INTO Rental(rentallio, accountNo, bookingDateTime, pickupStation, lockCode)
VALUES ('@0002°, '63794', '2019-01-31 15:28:12°, 'ST483', '98390991]')

Bl IF (SELECT COUNT (*) FROM Rental WHERE accountNo = '63794° AND CAST(bookingDateTime AS DATE)= CAST('2019-01-31' AS DATE)) > 6
e BEGIN
ROLLBACK TRANSACTION AddBike
RATSERROR('Initating rollback due to member booking too many bikes', 16, 1);
END
ELSE
COMMIT TRANSACTION AddBike;

(1 row affected)
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[=IBEGIN TRANSACTION AddBike

= INSERT INTO Rental(rentallio, accountNo, bookingDateTime, pickupStation, lockCode)
VALUES ('@0003°, '63794', '2019-01-31 15:28:12°, 'ST483', '98390992]')

Bl IF (SELECT COUNT (*) FROM Rental WHERE accountNo = '63794° AND CAST(bookingDateTime AS DATE)= CAST('2019-01-31' AS DATE)) > 6
e BEGIN
ROLLBACK TRANSACTION AddBike
RATSERROR('Initating rollback due to member booking too many bikes', 16, 1);
END
ELSE
COMMIT TRANSACTION AddBike;

(1 row affected)
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[=IBEGIN TRANSACTION AddBike

= INSERT INTO Rental(rentallio, accountNo, bookingDateTime, pickupStation, lockCode)
VALUES ('@0004°, '63794', '2019-01-31 15:28:12°, 'ST483', '98390993[)

Bl IF (SELECT COUNT (*) FROM Rental WHERE accountNo = '63794° AND CAST(bookingDateTime AS DATE)= CAST('2019-01-31' AS DATE)) > 6
e BEGIN
ROLLBACK TRANSACTION AddBike
RATSERROR('Initating rollback due to member booking too many bikes', 16, 1);
END
ELSE
COMMIT TRANSACTION AddBike;

(1 row affected)
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[=IBEGIN TRANSACTION AddBike

= INSERT INTO Rental(rentallio, accountNo, bookingDateTime, pickupStation, lockCode)
VALUES ('@0005°, '63794', '2019-01-31 15:28:12°, 'ST483', '98390994|')

Bl IF (SELECT COUNT (*) FROM Rental WHERE accountNo = '63794° AND CAST(bookingDateTime AS DATE)= CAST('2019-01-31' AS DATE)) > 6
e BEGIN
ROLLBACK TRANSACTION AddBike
RATSERROR('Initating rollback due to member booking too many bikes', 16, 1);
END
ELSE
COMMIT TRANSACTION AddBike;

(1 row affected)
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onn

[=IBEGIN TRANSACTION AddBike

= INSERT INTO Rental(rentallio, accountNo, bookingDateTime, pickupStation, lockCode)
VALUES ('@0006°, '63794', '2019-01-31 15:28:12°, 'ST483', '98390995|')

Bl IF (SELECT COUNT (*) FROM Rental WHERE accountNo = '63794° AND CAST(bookingDateTime AS DATE)= CAST('2019-01-31' AS DATE)) > 6
e BEGIN
ROLLBACK TRANSACTION AddBike
RATSERROR('Initating rollback due to member booking too many bikes', 16, 1);
END
ELSE
COMMIT TRANSACTION AddBike;

(1 row affected)
Msg 50000, Level 16, State 1, Line §
Initaving rollback due to member booking too many bikes
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sQL

/*Allowed*/

INSERT INTO Account(accountNo,
VALUES ('63743', '2015-05-13",
INSERT INTO Account(accountNo,
VALUES ('63453', '2015-85-13',

/*Not Allowed*/
INSERT INTO Account(accountNo,
1 VALUES ('63713°, '2015-05-13
INSERT INTO Account(accountNo,
1 VALUES (63721, '2016-05-13

(1 row affected)

(1 row affected)

/*Testing UNQ_Account_email constraint in the Account table*/

OPCE\solwh (61

ate.

registrationDate, firstName, lastName, phoneNumber, DOB, email, "password”, postcode, paymentDate, paymentCard, paymentCardCVC)
‘Jamm’, 'Tod’, '+44754254342°, '1984-12-06°, 'JammI34d@gmail.com’, 'cS4BrVS', 'L Monuewt Drive’, 'CR293', 'NM3 20E','2019-01-29', '3574852431618455°, '742'
registrationDate, firstName, lastName, phoneNumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)
‘Jama’, 'Loi', '+44754252442°, '1984-12-06°, 'Jamaloifignail.com’, 'cSSBrVS', '1 Monue', 'CR293', 'NM21 20€','2019-03-29', '3574352431618455', '712);

registrationDate, firstName, lastName, phoneNumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)
‘Sam', 'Bean’, '+44754254341', '1984-11-06", 'SAM@gmail.com’, 'cS54BFVS', '1 Mt Drive’, 'CR293 TNM43 20E°,°2019-01-21°, '3574852434618455°, '142');
registrationDate, firstName, lastName, phoneNumber, DOB, email, "password”, "address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)
"Sam', 'Peat’, '+44754254342°, '1984-02-06', 'SAM@gmail.com', 'c54BrfVsS’, "1 DRIVE', 'CR293', 'NA13 20E’,'2019-01-22°, '3574854431618455', '732");

> - ]
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SQL code to create...G7TOPCE\solwh (6 SQL code us G70 wh (59))
5 /* /*Testing UNQ_Account_email constraint in the Account table*/
/*Allowed*/
INSERT INTO Account(accountNo, registrationDate, firsthame, lastName, phonellumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)
1 VALUES ('63743", '2015-05-13', 'Jamm’, 'Tod’, '+44754254342°, '1984-12-6', 'JammI34d@gmail.com’, 'c54BrVS’, '1 Monuewt Drive’, 'CR293', 'NM13 20E','2019-61-29°, '3574852431618455°,

INSERT INTO Account(accountNo, registrationDate, firsthame, lastName, phonellumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)

I VALUES ('63453', '2015-05-13', 'Jama’, 'Loi’, '+44754252442°, '1984-12-66', 'Jamaloi@igmail.com’, 'cS58rVS’, '1 Monue', 'CR293', 'NM21 20E','2019-03-20°, '3574352431618455°, '712');
*/

/*Not Allowed*/
=5 INSERT INTO Account(accountNo, registrationDate, firstlame, lastName, phoneNumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)
1|  vALES ('63713', '2015-05-13', 'Sam’, 'Bean’, '+44754254341°, '1984-11-06', 'SAM@gmail.com’, 'c54BFVS', '1 Mt Drive’, 'CR293', 'NM43 20E’,'2019-01-21', '3574852434618455°, '142');

= INSERT INTO Account(accountNo, registhationDate, firstlame, lastName, phoneNumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)
I\ VALUES ('63721', '2016-05-13', 'Sam’, 'Peat’, '+44754254342', '1984-02-66', 'SAM@gmail.com’, 'c54BrfVS’, '1 DRIVE', 'CR293', 'NA3 20E','2019-01-22', '3574854431618455°, '732');
e

(1 row affected)
Msg 2627, Level 14, State 1, Line 11

Violavion of UNIQUE KEY constraint 'UNQ_Account_email'. Cannot insert duplicate key in object 'dbo.Account'. The duplicatve key value is (SAM@gmail.com).
The statement has been terminated.

742"

> - ]
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/*Testing CHK_Account_postcode constraint in the Account table*/

/*Allowed*/
= INSERT INTO Account(accountNo,
I VALUES ('63421', '2015-85-13',
B/*

/*Not Allowed*/

INSERT INTO Account(accountNo,
1 VALUES ('63451°, '2015-05-13",

(1 row affected)

registrationDate, firstliame, lastName, phoneNumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)
'Jeff', 'Pea’, '+44754254382°, '1984-02-06', 'MA@gmail.com’, 'c54BrFVS’, 'L DRIVE', 'CR293', 'NHB3| 20E','2019-1-22', '3574854434618455', '792");

registrationDate, firstlame, lastName, phoneNumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)

‘Jeffrey’, 'Pea’, '+44754254382', '1984-62-06°, 'Reylef@gmail.com’, 'cS4BrFVS

, "1 Mt Drive’, 'CR293', 'NA1','2019-01-22', '3574854434618455', '798');

o3
+
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/*Testing CHK_Account_postcode constraint in the Account table*/

/*Allowed*/
INSERT INTO Account(accountNo, registrationDate, firsthame, lastName, phonellumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)
I VALUES ('63421°, '2015-05-13 'Pea’, '+44754254382°, '1984-02-06', 'MA@gmail.com’, 'cS4BrFVS’, '1 DRIVE', 'CR293', 'NHS3 20E','2019-1-22°, '3574854434618455', '792');

/*Not Allowed*/
INSERT INTO Account(accountNo, registrationDate, firstName, lastName, phonelumber, DOB, email, “"password”, "address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)

VALUES ('63451', '2015-@5-13", 'Jeffrey’, 'Pea’, '+44754254382', '1984-02-06', 'Reylef@igmail.com’, 'c54BrFVS', '1 Mt Drive’, 'CR293', 'NAL','2019-01-22°, '3574854434618455°, '798');

Msg 547, Level 16, State 0, Line 21
The INSERT statement conflicted with the CHECK constraint "CHK Account_postcode”. The conflict occurred in database "Cycles to Share”, table "dbo.Account”, column 'postcode’.

The statement has been terminated.

[ <
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/*Testing CHK_Account_CVC constraint in the Account table®/

/*Allowed*/
= INSERT INTO Account(accountNo,
VALUES ('34421°, '2015-85-13',

/*Not Allowed*/
INSERT INTO Account(accountNo,
I VALUES ('31321°, '2015-05-13",
100% ~ 4
B Messages

(1 row affected)

registrationDate, firstliame, lastName, phoneNumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)

‘Cambell’, 'Pea’, '+44754253382', '1984-02-06', 'Cam@igmail.com’, 'c54BrfVS’, 'l DRIVE'

'CR293', 'NAI3 20E','2019-01-22', '3574854434618455', '48p');

registrationDate, firstlame, lastName, phoneNumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)

‘Cambellian’, 'Pea’, '+44754253382°, '1984-02-06',

Cam@gmail.com’, 'cS4BrFVS', '1 Mt Drive’, 'CR293", 'NA13 20E’,'2019-01-22', '3575854434618455', '92');

> - ]




image19.png
/*Testing CHK_Account_CVC constraint in the Account table*/

/*Allowed*/
INSERT INTO Account(accountNo, registrationDate, firsthame, lastName, phonellumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)

I VALUES ('34421°, '2015-@5-13", 'Cambell’, 'Pea’, '+44754253382°, '1984-02-06', 'Cam@gmail.com’, 'c54BrFVS’, "1 DRIVE', 'CR293', 'NA13 20E',’2019-81-22°, '3574854434618455', '482");

/*Not Allowed*/
= INSERT INTO Account(accountNo,
I VALUES ('31321°, '2015-85-13',
B/*

registrationDate, firstlame, lastName, phoneNumber, DOB, email, "password”, “address”, cityCode, postcode, paymentDate, paymentCard, paymentCardCVC)
‘Camroian’, 'Pea’, '+44754253382', '1984-02-06', 'Camrcfigmail.com’, 'cS4BrFVS', 'l Mt Drive’, 'CR293', 'NAL3 20€','2019-61-22', '3575854434618455', '92');

Msg 547, Level 16, State 0, Line 31
The INSERT statement conflicted with the CHECK constraint "CHK_Account_CVC". The conflict occurred in database "Cycles to Share”, table "dbo.Account”, column 'paymentCardCVC'.

The statement has been terminated.

o3
+
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/*Testing CHK_Bike_bikeCode constraint to make sure it starts with BK in the Bike table*/
/*Allowed*/
5 INSERT INTO Bike(bikeCode, stationCode, “status”, comments)
| vaLues ('8Kes2’,'ST8e3", "Under Repair’, 'Mountain bike specifically designed for trials.

la/-
/*Not Allowed*/ |
INSERT INTO Bike(bikeCode, stationCode, “status”, comments)
VALUES ('B8692','ST803", 'Under Repair’,'Mountain bike specifically designed for trials.')
100% ~ 4
B Messages

(1 row affected)
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/*Testing CHK_Bike_bikeCode constraint to make sure it starts with BK in the Bike table*/
/*Allowed*/
INSERT INTO Bike(bikeCode, stationCode, "status”, comments)
VALUES ('BK692','ST8@3", 'Under Repair’,'Mountain bike specifically designed for trials.®)

/*Not Allowed*/
5 INSERT INTO Bike(bikeCode, stationCode, “status”, comments)
VALUES ('88692','ST883', Under Repair’,'Mountain bike specifically designed for trials.')

Msg 547, Level 16, State 0, Line 40
The INSERT statement conflicted with the CHECK constraint "CHK_Bike bikeCode”. The conflict occurred in database "Cycles to Share”, table "dbo.Bike”, column 'bikeCode’.

The statement has been terminated.
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/*Testing CHK_Bike_stationCode constraint to make sure it starts with ST in the Bike table®/
/*Allowed*/
5 INSERT INTO Bike(bikeCode, stationCode, "status”, comments)
| vaLuES ('BKe91','ST803", "Under Repair’, 'Mountain bike specifically designed for trials.’)

|7
/*Not Allowed*/
INSERT INTO Bike(bikeCode, stationCode, “status”, comments)
VALUES (*BK639",'S8803", "Unckr Repair’, ‘Mountain bike specifically designed for trials.’)
100% ~ 4
B Messages

(1 row affected)
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o create. h (61) S CE
/*Testing CHK_Bike_stationCode constraint to make sure it starts with ST in the Bike table*/
/*Allowed*/
INSERT INTO Bike(bikeCod
VALUES ('BK691','ST803

, stationCode, "status”, comments)
Under Repair’,'Mountain bike specifically designed for trials.’)

/*Not Allowed*/
5 INSERT INTO Bike(bikeCode, stationCode, “status”, comments)
| vaLuEs ('8Ke9s','s8803", "Under Repair’, 'Mountain bike specifically designed for trials.’)

Msg 547, Level 16, State 0, Line S0
The INSERT statement conflicted with the CHECK constraint "CHK Bike_stationCode”. The conflict occurred in database "Cycles to Share”, table "dbo.Bike”, column 'stationCode’.
The statement has been terminated.
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/*Testing CHK_Rental_stationCode constraint to make sure it starts with ST in the Rental table®/
/*Allowed*/
5 INSERT INTO Rental(rentallo, accountlo, bookingDateTime, pickupStation, lockCode)
I VALUES ('83927', '63794°, '2019-01-31 15:28:12°, 'ST803', '98335p93’)
g/

/*Not Allowed*/
INSERT INTO Rental(rentalNo, accountNo, bookingDateTime, pickupStation, lockCode)
VALUES ('83987°, '63794°, '2019-61-31 15:28:12°, 'S@483', '98390253)

(1 row affected)
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/*Testing CHK_Rental_stationCode constraint to make sure it starts with ST in the Rental table®/
/*Allowed*/
INSERT INTO Rental(rentalNo, accountNo, bookingDateTime, pickupStation, lockCode)
I VALUES ('83927°, '63794°, '2019-61-31 15:28:12°, 'ST863', '98335293")

/*Not Allowed*/
5 INSERT INTO Rental(rentallo, accountlo, bookingDateTime, pickupStation, lockCode)
I VALUES ('8327', '63794°, '2019-01-31 15:28:12°, 'S@483', '98390253')
g/

Msg 547, Level 16, State 0, Line S
The INSERT statement conflicted with the CHECK constraint "CHK_Rental_stationCode”. The conflict occurred in database "Cycles to Share”, table "dbo.Rental”, column 'pickupStation’.
The statement has been terminated.
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/*Testing UNQ_Rental_lockCode constraint in the Rental table*/

/*Allowed*/
5 INSERT INTO Rental(rentallo, accountlo, bookingDateTime, pickupStation, lockCode)
1| vawes ('83247°, '63794", '2019-1-31 15:28:12', 'ST483', '983963p3’)

/*Not Allowed*/
INSERT INTO Rental(rentalNo, accountNo, bookingDateTime, pickupStation, lockCode)
VALUES ('83847°, '63794°, '2019-61-31 15:28:12°, 'STA83', '98390293)

(1 row affected)
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/*Testing UNQ_Rental_lockCode constraint in the Rental table*/

/*Allowed*/
INSERT INTO Rental(rentalNo, accountNo, bookingDateTime, pickupStation, lockCode)
I VALUES ('83247°, '63794°, '2019-61-31 15:28:12°, 'STA83', '98396393)
*/

/*Not Allowed*/
5 INSERT INTO Rental(rentallo, accountlo, bookingDateTime, pickupStation, lockCode)
| vawes ('s3847°, '63794", '2019-01-31 15:28:12', 'ST483', '98396293')

EF Messages

Msg 2627, Level 14, State 1, Line 63
Violavion of UNIQUE KEY constraint 'UNQ_Rental lockCode'. Cannot insert duplicate key in object 'dbo.Renval'. The duplicave key value is (98390293).

The statement has been terminated.
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/*Testing CHK_RentalBike_bikeCode constraint to make sure it starts with BK in the RentalBike table*/
/*Allowed*/
= INSERT INTO RentalBike(rentallio, bikeCode, pickupDateTime, returnDateTime, returnStation, hireCharge, lostLockCharge, damagesCharge, comments)
I | vawes (*99920°, 'BK387, '2019-02-25 09:42:29", '2019-02-27 09:23:03', 'STE74’,'£250.00',"","",'Returned in excellent condition.’)
a

/*Not Allowed*/
INSERT INTO RentalBike(rentallio, bikeCode, pickupDateTime, returnDateTime, returnStation, hireCharge, lostLockCharge, damagesCharge, comments)
VALUES ('91920°, '88826°, '2019-62-25 ©9:42:29°, '2019-02-27 ©9:23:03', 'ST874",'£250.00',"","", Returned in excellent condition.')

(1 row affected)
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/*Testing CHK_RentalBike_bikeCode constraint to make sure it starts with BK in the RentalBike table*/

/*Allowed*/

INSERT INTO RentalBike(rentallio, bikeCode, pickupDateTime, returnDateTime, returnStation, hireCharge, lostlLockCharge, damagesCharge, comments)

/*Not Allowed*/

I VALUES ('99920°, 'BK387°, '2019-82-25 ©9:42:29°, '2019-82-27 ©9:23:03', 'ST874°,'£250.00",'","",'Returned in excellent condition.')

5 INSERT INTO RentalBike(rentallio, bikeCode, pickupDateTime, returnDateTime, returnStation, hireCharge, lostLockCharge, damagesCharge, comments)
| vawes (*91920°, 'B8826', '2019-02-25 09:42:29", '2019-02-27 09:23:03', 'STE74’,'£250.00',"","", 'Returned in excellent condition.’)

Msg 547, Level 16, State 0, Line 78

The INSERT statement conflicted with the CHECK constraint "CHK_RentalBike_bikeCode”.

The statement has been terminated.

The conflict occurred in database "Cycles to Share”,

table "dbo.RentalBike",

column

*bikeCode’ .
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/*Testing CHK_RentalBike_stationCode constraint to make sure it starts with ST in the RentalSike table*/

/*Allowed*/

INSERT INTO RentalBike(rentalNo, bikeCode, pickupDateTime, returnDateTime, returnStation, hireCharge, lostLockCharge, damagesCharge, comments)
VALUES ('49920°, 'BK387/, '2019-2-25 ©9:42:29°, '2019-02-27 ©9:23:03', 'ST874','£250.00','","", Returned in excellent condition.')

/*Not Allowed*/
INSERT INTO RentalBike(rentallio, bikeCode, pickupDateTime, returnDateTime, returnStation, hireCharge, lostlLockCharge, damagesCharge, comments)
VALUES ('49120°, 'BK826', '2019-62-25 ©9:42:29°, '2019-02-27 69:23:03, 'S6874,'£250.00" ,'Returned in excellent condition.')

(1 row affected)
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/*Testing CHK_RentalBike_stationCode constraint to make sure it starts with ST in the RentalBike table*/

/*Allowed*/
INSERT INTO RentalBike(rentallio, bikeCode, pickupDateTime, returnDateTime, returnStation, hireCharge, lostlLockCharge, damagesCharge, comments)
I VALUES ('49920°, 'BK387', '2019-62-25 ©9:42:29°, '2019-02-27 ©9:23:03', 'ST874",'£250.00',"","", Returned in excellent condition.')
*/

/*Not Allowed*/
INSERT INTO RentalBike(rentalNo, bikeCode, pickupDateTime, returnDateTime, returnStation, hireCharge, lostLockCharge, damagesCharge, comments)
VALUES ('49120°, 'BK387/, '2019-2-25 ©9:42:29°, '2019-02-27 09:23:03', 'S@874','£250.00','","", Returned in excellent condition.')

a

100% <~ 4

B Messages
Mag 547, Level 16, State 0, Line 85
The INSERT statement conflicted with the CHECK constraint "CHK RentalBike_stavionCode®. The conflict occurred in database "Cycles to Share”, table "dbo.RentalBike", column 'revurnStavion’.
The statement has been terminated.
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*/

/*Testing DF_RentalBike_lostlockCharge constraint to make sure the default value is "£0.60" in the RentalBike table*/

INSERT INTO RentalBike(rentalNo, bikeCode, pickupDateTime, returnDateTime, returnStation, hireCharge, lostLockCharge, damagesCharge, comments)

I | vawes ('49922°, 'BK387', '2019-02-25 09:42:29', '2019-02-27 09:23:03', 'STE7H’,’'£250.00',"",'£2.00", 'Returned in excellent condition.’)
a

|
100% ~ 4

B8 Messages

(1 row affected)




image33.png
BK387 2019-02-2509:4... 2019-02-2709:2... ST874 250.0000 0.0000 2.0000 Returned in exc...
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*/

/*Testing DF_RentalBike_damagesCharge constraint in the RentalBike table*/

= INSERT INTO RentalBike(rentallio, bikeCode, pickupDateTime, returnDateTime, returnStation, hireCharge, lostLockCharge, damagesCharge, comments)

I | vawes ('43922°, "BK387', '2019-02-25 09:42:29', '2019-02-27 09:23:03°, 'STE74','£250.00',°£2.00", ", 'Returned in excellent condition.
a

|
100% ~ 4

B8 Messages

(1 row affected)
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43922 BK387 2019-02-25 09:4... 2019-02-2709:2... ST874 250.0000 2.0000 0.0000 Returned in exc...
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/*Testing CHK_Station_postcode constraint in the Station table/
/*Allowed*/
5 INSERT INTO Station(stationCode, "name”, “address”, cityCode, postcode, phoneNumber, regionalStation)
| vawEs ('sT493', 'Supreme Bike Factory’, '@9 Hill Street Reverse’, 'CR293', 'IK93 BID', '+44784293948", 'South East’

/*Not Allowed*/
INSERT INTO Station(stationCode, "name”, “"address”, cityCode, postcode, phoneNumber, regionalStation)
VALUES ('ST143", Supreme Bike Factory’, '09 Hill Street Reverse’, 'CR293', 'JK9D', '+44784293948', 'South East')

(1 row affected)

)
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/*Testing CHK_Station_postcode constraint in the Station table*/
/*Allowed*/
INSERT INTO Station(stationCode, "name”, “"address”, cityCode, postcode, phoneNumber, regionalStation)
VALUES ('ST493', Supreme Bike Factory’, '09 Hill Street Reverse’, 'CR293', 'JK93 8JD', '+44784293948', 'South East’)

N
/*Not Allowed*/
S INSERT INTO Station(stationCode, "name”, "address”, cityCode, postcode, phoneNumber, regionalStation)
| vawes ('sT143', 'Supreme Bike Factory’, '9 Hill Street Reverse’, 'CR293', 'JK9D', '+44784293948', 'South East’)
les~
100% ~ 4
B Messages

Msg 547, Level 16, State 0, Line 108
The INSERT statement conflicted with the CHECK constraint "CHK Station_postcode”. The conflict occurred in daf

The statement has been terminated.

base "Cycles to Share”, table "dbo.Station”

. column 'postcode’.
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/*Testing CHKIStation stationCode| constraint to make sure it starts with ST in the Station table*/

/*Allowed*/

INSERT INTO Station(stationCode, "name”, "address”, cityCode, postcode, phoneNumber, regionalStation)

VALUES ('ST439', 'Supreme Bike Factory', '@9 Hill Street Reverse', 'CR293", 'JK93 8ID', '+44784293948', 'South East')

/*Not Allowed*/
INSERT INTO Station(stationCode, "name”, “address”, cityCode, postcode, phoneNumber, regionalStation)
VALUES ('S9439', 'Supreme Bike Factory', '@9 Hill Street Reverse', 'CR293', 'JK93 8ID', '+44784293948', 'South East')

(1 row affected)
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/*Testing CHK_Station_stationCode constraint to make sure it starts with ST in the Station table*/
/*Allowed*/
INSERT INTO Station(stationCode, "name”, “address”, cityCode, postcode, phoneNumber, regionalStation)
VALUES ('ST439', 'Supreme Bike Factory', '@9 Hill Street Reverse', 'CR293', 'IK93 8ID', '+44784293948', 'South East')

/*Not Allowed*/
INSERT INTO Station(stationCode, "name”, “"address”, cityCode, postcode, phoneNumber, regionalStation)
l VALUES ('S9439', 'Supreme Bike Factory', '@9 Hill Street Reverse', 'CR293", 'JK93 8ID', '+44784293948', 'South East')
NELA|
100% ~ 4
B Messages
Msg 547, Level 16, State 0, Line 118

The INSERT statement conflicted with the CHECK constraint "CHK Station_stationCode”. The conflict occurred in database "Cycles to Share”
The statement has been terminated.

., table "dbo.Station”, column

"stationCode’ .
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/*Testing DF_RentalBike_firstHourRate constraint to make sure the default value is "£0.00" in the TariffRate table*/
INSERT INTO TariffRate(tariffID, subscriptionType, subscriptionPrice, firstHourRate, hourlyRate, maxDailyRate)
I{ VALUES ('DAYD', 'Daily', '£5.00', '', '£15.00', '£140.00')

[+
100% ~ 4
¥ Messages

(1 row affected)




