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[bookmark: _Toc35766402][bookmark: _Toc226429191][bookmark: _Toc445208995]Abstract
A Shape Up Gym database has been created to achieve the Gyms requirements documented on the assignment brief.
This report is split into two main sections, . The first documents the steps taken to ensure the performance tuning has been completed to achieve the Shape Up Gym requirements. The other section will cover the Distributed Database Solution. Examples of the code is displayed throughout the document.


[bookmark: _Toc35766403][bookmark: _GoBack]Introduction 
A set of requirements have been given to set up an appropriate database for the Shape Up Gym. 

Some of the main requirements established from the assignment brief are: 
· Shape Up Gym is a Welsh Gym which was established in Swansea.
· Different membership plans- Fixed-term and Pay-monthly.
· Gyms will be based on regional areas.
· Swansea will be the finance head office.
· Queries to create, test and amend data through various transactions. 
· Consider the quality and security of the data.

An Entity Relationship Diagram (ERD) has been designed to display the relationships between the tables. 

Shape Up Gym ERD: 
[image: ]

Two SQL files have been created which have been submitted separately. File one has been used to create the tables structure with relationships and constraints suitable for the user’s requirements. Along with the table creation, indexes have been displayed in file one. The second file inserts data into the created tables. Testing has been conducted on these inserts to ensure the constraints correspond with the ones identified in file one. File two also displays several transactions and commit operations that will be suitable for the Shape Up Gym to use. 

The below sections will expand on the performance tuning and distributed database solution that the database displays. 
[bookmark: _Toc35766404]Performance Tuning 
[bookmark: _Toc35766405]Transactions
Transaction and Commit operations have been used and displayed in SQL file two. Transactions and commit queries improve performance for the user. A Transaction has been used to set a logical order to the query. There are four main properties to a transaction ACID: 
Atomicity: The transaction is done all in one otherwise it does not begin.
Consistency: All valid transactions are applied, and inactive ones are discarded.
Isolation: Transactions are independent.
Durability: Valid transactions are stored in the database. 

The commit command is used to ensure the transaction is committed. If the transaction is invalid the rollback transaction is activated to ensure it isn’t committed. 

After reviewing the requirements, a sample of transaction queries have been identified. 

Transaction one: 
Due to Shape Up Gym having several customers signing up at any time an insert transaction has been set up to insert two valid customers into the customer table. If one or more entries are invalid the transaction will not be committed. 

Sample Code: 

[image: ]	Comment by Kemi Ademoye: A very minor comment - because you mistakenly named the transaction “AddCutomer” – you forgot the “s”, the commit and rollback don’t actually work.

To identify the transaction, Begin and Commit has been used. Begin Try and End Try has been used to ensure all commands within the try and end is valid. If any errors occur, then the transaction will be blocked. This displays error handling. Insert statement and the values have been set out in accordance to the ‘Customer’ table. Begin and End Catch follows on from the Try command. This displays the Rollback Transaction and error message displayed if the data is invalid. 

Testing has been conducted to ensure the error is displayed if only one insert is incorrect. This is to ensure the correct error message is displayed. 

Testing Example: 
[image: ]


Transaction Two: 
Reviewing the requirements an update to an existing customers membership and another’s bank account details have been committed in one transaction. This will allow the user to update two separate tables at the same time. An update has been used along with a set and where clause. This identifies the table, column and row updates to be set and the ID to set it against. The and command has been used to ensure the client does not have an existing fixed term contract with the gym.	Comment by Kemi Ademoye: ???	Comment by Kemi Ademoye: Good, though you were not required to discuss the transaction in the report. I will repeat the comments in the main feedback here:

Please note that as this is a new purchase, you should be inserting a new record and not updating the old membership, as a result your transaction does not really satisfy the requirements. You were asked to use a transaction to add a new membership purchase. E.g. Last year, they had a gym membership for 6 months. That membership has now expired and they would like to buy another membership package. To do the check, you will need an IF statement and a condition that checks (can use a count) for any active membership packages.

Also, remember that when inserting dates, use the either month names or the Internationally recognised format YYYY-MM-DD otherwise you will have unexpected results as a result of the differences between American and British formats. You did this correctly for the sample data but not for your transaction.

[image: ]

If the user has a fixed term contract type the update will not be committed.

Transaction Three:
A set limit can be assigned to an insert transaction. If the Shape Up Gym had a maximum set for Gyms, they have in each region the below statement can be used. An if statements has been used to ensure if the count for South East Wales is above two the transaction should be rolled back, and error message displayed. To ensure the transaction can be completed should the count be less than the specified if statement then the else command will be committed. 

[image: ]
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Code that displays the else commit: 

[image: ]

[image: ]

Transaction Four: 
Should a Customer request for their details to be removed from the system or invalid details have been entered a delete transaction can be run. Testing has been conducted to ensure the transaction doesn’t remove entries that aren’t available on the Customer database [1]. The transaction requires the where clause to be valid to ensure the correct entry is deleted.

[image: ]
For full Transaction and Commit code please see SQL file two. 

[bookmark: _Toc35766406]Indexes  
Indexes have been used to speed up performance when searching the database. Indexes are used for the user to easily and quickly find required data however the user is unable to see the indexes [2]. 

Below are the indexes used when setting up the database. 

When reviewing the requirements various indexes would benefit the performance of the database when searching for specific data. A unique non-clustered index has been created to view customer contact details. It hasn’t been sorted in an order which will allow the data to be retrieved quicker. Due to the gym being customer based this index will improve services and communications sent to the customer by using the CustomerContact index.	Comment by Kemi Ademoye: 
Avoid using contractions (shortened form of a word combination using the apostrophe (') e.g. don't, isn't)!

Reference(s):http://grammar.about.com/od/words/a/EnglishContractions.htm

Another index to meet the requirements is on the MembershipPurchase. Indexing the membership details to include the relevant fields and storing it descending order for the PurchaseNo. This will allow the gym to easily retrieve members details easily. 

Another suggested index is the average monthly payment fees the gym received. This will calculate the average price in accordance to the information stored in the GymMembershipPrice table. This information can be extracted easily to monitor performance and financial information of the gym. 	Comment by Kemi Ademoye: Your indexes are too large, that is they are made up of too many columns. Usually when searching for an item, you tend to specify a limited amount of search criteria e.g. Find a customer by name – this requires only the first and last name columns or you could decide to use dob and surname instead. For example, think of when you go to the GP, they would usually ask for your dob and surname to quickly locate your patient record.
 
Again for membership purchases, common searches would be to find a customer’s membership purchase. You only need the customer ID to find this. Or find all memberships due to expire soon – this requires a combination of enddate and status, and so on. 

[image: ]


For full indexing code please see SQL file one. 
[bookmark: _Toc35766407]Distributed Database Solution
Fragmentation is used to store data in several places throughout the database. Some of the advantages to using this is usage, it allows a subset of relations. Efficiency as the data is stored close to where it’s accessed, Parallelism which allows transaction to be safely executed. Lastly security. Data that is not required or unavailable for unauthorised users can be separated. Even though there are many advantages some of the disadvantages include performance. If data is stored in a different location it may take longer to locate. Integrity control may be harder to manage over different sites [3]. 

Knowing how to reconstruct these fragmentations is important to connect the tables back together once fragmented. The most difficult part of reconstruction is identifying the components to re-connect. 

To reconnect a horizontal fragmentation a union is required. The user will have to identity the rows of the table that require joining. A join is used to reconstruct vertical fragmentations. Identify the columns that connect. 

Considering the advantages, disadvantages and the user requirements the following fragmentations have been advised: 

Horizontal Fragmentation: MembershipType table. This can be used to display the contract type in order.	Comment by Kemi Ademoye: Okay, but the membership type applies to ALL gyms and it is unlikely to contain a lot of records so it is better to replicate this across all sites.
 
M1:  type = ‘Fixed Term’ (MembershipType) 

Example data:
[image: ]

M2:  type = ‘Day Pass’ (MembershipType)

Example data:
[image: ]


Reconstruction of the table: M1  M2 


Vertical Fragmentation: Customer table. Split into two to display the customer details and customer payment details separately. 	Comment by Kemi Ademoye: Good, though not sure JoinDate needs to be in the second fragment.

C1:  CustomerID, GymID, FirstName, LastName, DateOfBirth, EmailAddress, Passcode, HomeAddress, HomeCityCode, Postcode, ContactPhoneNo, MedicalSummary (Customer)

[image: ]

C2:  CustomerID, JoinDate, BankAccountNo, SortCode (Customer)


[image: ]


Reconstruction of the table: C1 [image: ] C2

Mixed Fragmentation: Customer table and vertical fragmentation of C1 to display customer details. Sort further to display only specific HomeCityCodes. This will be used to identify how many customers are signed up to a specific city without displaying their sensitive bank account details. 	Comment by Kemi Ademoye: Good, but the reason you are using the city code is because this is how you can get the regional distribution of the customers as specified in the requirements. The cities are stored on a regional basis – region code in city table.

C1:  CustomerID, GymID, FirstName, LastName, DateOfBirth, EmailAddress, Passcode, HomeAddress, HomeCityCode, Postcode, ContactPhoneNo, MedicalSummary (Customer)

Sort further to display the HomeCityCode of ‘C004’ and ‘C002’

C11:  HomeCityCode='C004' (C1)

[image: ]

C12:  HomeCityCode='C004' (C1)

[image: ]

Reconstruction of the table: (C11  C12)


Derived Fragmentation: GymMembershipPrice and MembershipType tables. Display the gyms payment fees. The below will display it by the given GymID. 	Comment by Kemi Ademoye: Okay but as mentioned above the membership type should not be fragmented. Instead, what you want to do is locate the gym membership prices at the same location as the parent gym records, so use derived (horizontal) fragmentation based on gymID.

GMP1 = GMP ⊳GymID MT1 (MT1 GymID=G003)

[image: ]


GMP2 = GMP ⊳GymID MT2 (MT2 GymID=G001)

[image: ]


Reconstruction of the table: (GMP1 GMP2)




[bookmark: _Toc35766408]Conclusion
Reviewing the requirements identified in the introduction the Shape Up Gym has been designed for Welsh regions and data has been captured for Welsh cities. The MebershipType table allows different contract types. Fragmentations have been used to improve security and allow the finance head office to access the required data. Throughout the design of the database the security of the data and quality has been considered. Various SQL statements have been used to display how the Gym could use the database. 

As the gym expands their requirements may differ. This will have to be considered when using the identified queries. This database solution is only one example of how the database can be set up to meet the user’s requirements. This approach has been used in accordance to research carried out and analysis of the database schema provided in the assignment brief. 
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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]
	[bookmark: totalRIL]
	[bookmark: markRIL]

	
	
	

	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 good attempt at the required transaction to purchase a new membership but there is room for improvement. Please note that as this is a new purchase, you should be inserting a new record and not updating the old membership. Also, remember that when inserting dates, use the either month names or the Internationally recognised format YYYY-MM-DD otherwise you will have unexpected results as a result of the differences between American and British formats. You did this correctly for the sample data but not for your transaction. (Grade mark: 76.00%)
	[bookmark: totalKUS]25
	[bookmark: markKUS]19

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]A good analysis of the case study, but there is room for improvement. Although you have given justifications for your chose indexes and demonstrated the use of multi-column indexes, your chosen indexes include too many columns. This will make the size of the indexes large and also inefficient. A good attempt at the distributed database design, but your proposed solution requires further improvements. See your report for suggested improvements. (Grade mark: 58.33%)
	[bookmark: totalANA]30
	[bookmark: markANA]17.5

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]A very good attempt. Just some minor comments. You missed the composite PK on the Gym Membership Price table. Remember a composite PK is made up of more than one columns and needs to be specified after the column definitions. OffPeakMembership and CancelAnytime data type should be BIT used for Boolean (True/False or Yes/No values). DurationQty in MembershipType should also be an integer type - set DurationType to Day, Month, etc. Note the difference between the CHAR and VARCHAR types. For example, you could have used CHAR for sort code and account number which are fixed length strings. Also, consider allowing NULLs for medical summary. (Grade mark: 75.00%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]30

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]The report is of a good standard. (Grade mark: 70.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]3.5

	
	
	



	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]70%

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

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
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BEGIN TRANSACTION AddCutomer;
BEGIN TRY -- Try the transaction to see if it is valid|
-- Customer 1
INSERT INTO Customer (CustomerID, GymID, FirstName, LastName, DateOfBirth, EmailAddress, Passcode, HomeAddress, HomeCityCod:
VALUES ('Cee8', 'Gees', 'Ollie', 'Jackson', '©7/22/1996', 'ollie.j@hotmail.com', '113452', 'Ty-Glan, Green Street, Cardiff'

-- Customer 2
INSERT INTO Customer (CustomerID, GymID, FirstName, LastName, DateOfBirth, EmailAddress, Passcode, HomeAddress, HomeCityCod:
VALUES ('C0@9', 'Gee3', 'Amanda', 'Davies', '06/10/1959', 'a.daviesl2@gmail.com', '109472', 'Fabian Way, Swansea', 'Ce@l',

COMMIT TRANSACTION AddCustomer; --Commiting the transaction to add the two Customers.
END TRY
BEGIN CATCH

ROLLBACK TRANSACTION AddCustomer; -- If entires are invalid rollback the changes.

PRINT('Invalid entry. Please add a valid Customer.'); -- Display the error message if entries are invalid and rolled back.
THROW -- Display the error message to the user.
END CATCH;

-- Testing the transaction to display the error message if one of the inserts does not match the contrainsts. Ensure no customer is
BEGIN TRANSACTION AddCustomer;
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I-- Testing the transaction to display the error message if one of the inserts does not match the con

| BEGIN TRANSACTION AddCustomer;

S BEGIN TRY

| -- Customer 1

= INSERT INTO Customer (CustomerID, GymID, FirstName, LastName, DateOfBirth, EmailAddress, Pas

| VALUES ('Cees', 'Gees', 'Ollie', 'Jackson', '07/22/1996', 'ollie.j@hotmail.com', '113452', '
-- Customer 2

|— INSERT INTO Customer (CustomerID, GymID, FirstName, LastName, DateOfBirth, EmailAddress, Pas

| VALUES ('C009', 'Gee3', 'Amanda', 'Davies', '30/30/1959', 'a.daviesl2@gmail.com', '109472',

COMMIT TRANSACTION AddCustomer; --Commiting the transaction to add the two Customers.
END TRY
BEGIN CATCH

ROLLBACK TRANSACTION AddCustomer; -- If entires are invalid rollback the changes.

PRINT('Invalid entry. Please add a valid Customer.'); -- Display the error message if entrie
THROW -- Display the error message to the user.
FND CATCH:
% -4
Messages

(0 rows affected;

Msa 2627. TLevel 14. State 1. TLine 160
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--Transaction Two

-- Insert of new fixed-term contract for an exisiting customer and update a customer's direct debit account details.

BEGIN TRANSACTION AddUpdates; --Naming the transaction
BEGIN TRY
-- Update Customer contract for T@@6 that had a 1 day pass.
UPDATE MembershipType
SET ContractType = 'Fixed Term', DurationType = 'l Month'

WHERE MembershipTypeID = 'T@@6' AND ContractType != 'Fixed Term'-- Check to ensure the ContracType doesn't equal fixed term

-- Update Bank account details for existing customer - Daniel Thomas.
UPDATE Customer

SET BankAccountNo = '1726394@', SortCode = '93-54-10"

WHERE CustomerID = 'Ceel’

COMMIT TRANSACTION AddUpdates; -- Commiting the updates
END TRY
BEGIN CATCH

ROLLBACK TRANSACTION AddUpdates;

THROW 51000, 'Please enter a valid update', 1;
END CATCH;

-- Error to display if Transaction

is incorrect.
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-- Transaction Three
-- ShapeUpGym can set a maximum count of gyms that they own in a particular region. To display this tr:
BEGIN TRANSACTION AddGym;
-- Add a new gym in the region of R@@2- South East Wales
INSERT INTO City (CityCode, CityName, CountyName, RegionCode)
VALUES ('C@@6', 'Pontypool', 'Monmouthshire', 'Re@@2' )

-- Check to see how many region codes are available in the city table
-- If the count is more than 2, do not commit the transaction.
IF (SELECT COUNT(*) FROM City WHERE RegionCode = 'R@@2') > 2
BEGIN
ROLLBACK TRANSACTION AddGym;
THROW 51000, 'The Maximum Gyms have been added for the Region', 1; -- Display error to user
END
ELSE
-- Commit the insert if R@@2 is less than 2.
COMMIT TRANSACTION AddGym;
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(1 row affected)
Msg 51000, Level 16, State 1, Linme 212
The Maximum Gyms have been added for the Region

Completion time: 2020-03-08T20:00:36.3870290+00:00
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-- Testing the transaction to ensure it commits if the region code has not hit the maximum count. Addi
BEGIN TRANSACTION AddGym;
-- Add a new gym in the region of R@@2- South East Wales
INSERT INTO City (CityCode, CityName, CountyName, RegionCode)
VALUES ('C@@6', 'Carmarthen', 'Carmarthenshire', 'Reel' )

-- Check to see how many region codes are available in the city table
-- If the count is more than 2, do not commit the transaction.
IF (SELECT COUNT(*) FROM City WHERE RegionCode = 'R@@1') > 2
BEGIN
ROLLBACK TRANSACTION AddGym;
THROW 51000, 'The Maximum Gyms have been added for the Region', 1; -- Display error to user
END
ELSE
-- Commit the insert if Re@@l is less than 2.
COMMIT TRANSACTION AddGym;
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- Transaction Four

- Transaction to delete a customer on a where clause.
BEGIN TRANSACTION;
DELETE FROM Customer WHERE firstname = 'TEST'
COMMIT TRANSACTION;

-- Testing to ensure the delete transaction works.
BEGIN TRANSACTION;
DELETE FROM Customer WHERE firstname = 'Amanda’
COMMIT TRANSACTION;
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-- Creating an index only plan to show all GymId and the average MonthlyPaymentFee

CREATE INDEX GymId MonthlyPaymentFee
ON GymMembershipPrice(GymId, MonthlyPaymentFee):

-- Query to display the average months payment to display by the GymId
SELECT GymId, AVG(MonthlyPaymentFee) AS AverageMonthPayment

FROM GymMembershipPrice

GROUP BY GymID

N

sults & Messages

Gymid_ AverageMonthPayment
G001 | 19.990000

G003 22.500000

G005 45.000000

G007 39500000

G009 0.000000

G010 0.000000
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MembershipTypelD _PackageName

TOO1

002

T004
TO06
T007

Full Access
Full Access
Full Access
Full Access
Limited Acce.

Description
Access to all facilt
Access to all facilti
Access to all facilti
Access to all facilti
Access to Gym

ContractType
Fixed Term
Fixed Term
Fixed Term
Fixed Term
Fixed Term

DurationType DurationQuantity OffPeakMembership

1 Month
4 Months
12 Months
1 Month
12 Months

1
4
12
1
12

No
Yes
No
No
No

CancelAnytime
Yes

Yes

Yes

No

Yes
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B Restits g Messages
MembershipTypelD PackageName Description ContractType DurationType DurationQuantity OffPeakMembership CancelAnytime

1| T003 Limited Acce...  Access to Gym DayPass  1Day 1 No No

2 T005 Limited Acce...  Access to Gym DayPass  1Month 1 No No
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CustomerlD GymID

€001

“coo2

€003
€004
€005
€006
€007
€008

G001
G010
G003
G007
G009
G005
G003
G005

FirstNa
Daniel
Jessica
Alex
Jonathan
Colin
David
Amber
Ollie

LastNa
Thomas
Thomas
Wiliams
Jones.
Morris
Sparks
Thomas
Jackson

DateOfBirth
1990-01-01
1989-12-15
1990-09-24
1969-07-07
1890-09-10
1991-06-22
1994-01-01
1996-07-22

EmailAddress
danielthomas@gmail.com
jessica.thomas@gmail.com
alexwiliams.7@gmail.com
jonjones18@gmail.com
cmortis@gmail.com

david sparks@gmail.com
amberthomas1994@gmail.com
olie j@hotmail.com

Passcode
111112
111112
1222222
100001
RRRRRR
111322
122221
113452

HomeAddress

134 Coed-y-Cadno, Bridgend
134 Coed-y-Cadno, Bridgend

10 Church Lane, Newport
1 Sea View, Bangor

12 Cadno, Powys

134 Coed-y-Cadno, Chepst
15 Riverwalk, Newport
Ty-Glan, Green Street, Car.

HomeCityCo.
coot

€003
€002

€004
€002
€002

Postcode

CF334AA
CF334AA
CF334AA
LL139RE
LD16DD

LL137SR
NP33 4AA
CF339AR

ContactPhone.
07722273717
07722123456
07722271234
07722273111
07734233717
07123565717
07722273727
07774629117

MedicalSummary

No Medical concerns
No Medical concerns
Asthma

Diabetic

No Medical concerns
Broken Arm

No Medical concerns
No Medical concerns
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 Results & Messages
CustomerID JoinDate

N U s N =

€001

“coo2

€003
€004
€005
€006
€007
€008

2018-01-01
2018-01-02
2020-01-02
2019-10-12
2019-01-07
2018-08-08
2019-10-12
2020-08-03

BankAccountNo  SortCode

17263940
15874277
15874123
15879996
15222236
12374236
15123236
15893736

93-54-10
12-45-78
10-65-88
16-11-68
12-42-22
12-65-70
13-35-70
09-59-17
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CustomerID GymID FirstNa. LastNa DateOfBirth  EmailAddress Passcode HomeAddress HomeCityCo.. Postcode ContactPhone. MedicalSummary
€004 G007  Jonathan Jones 1969-07-07 jonjones18@gmailcom 100001 1 Sea View, Bangor €004 LL139. 07722273111 Diabetic
€006 G005  David Sparks. 1991-06-22 david sparks@gmail c. 111322 134 Coed-y-Cadno, Chepst. €004 LL137. 07123565717 Broken Arm




image17.png
1
2
3

CustomerlD
C003 1
“coo7
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G003 Amber
G005 Ollie
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Thomas
Jackson

DateOfBirth
1990-09-24
1994-01-01
1996-07-22

EmailAddress
alexwiliams.7@gmail.com
amberthomas1994@gmail.com
olie j@hotmail.com
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1222222
122221
113452
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10 Church Lane, Newport
15 Riverwalk, Newport
Ty-Glan, Green Street, Car.

HomeCityCo.
co02

€002
€002

Postcode

CF334AA
NP33 4AA
CF339AR

ContactPhone.
07722271234
07722273727
07774629117

MedicalSummary
Asthma

No Medical concerns
No Medical concerns
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MembershipTypelD GymID OneTimePaymentFee MonthlyPaymentFee JoiningFee
1 [T001 G003 10.00 45.00 10.00
2 T005 G003 10.00 0.00 10.00
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