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Shape Up Gyms

[bookmark: _Toc35363469]Abstract
The following report is on the database that has been created from the Shape Up Gyms. In the following report we will be discussing performance tuning and what has been used in the Shape Up Gyms database. The indexes that have been used and selected in the database will be explains and why this data has been chosen. This will lead on to discussing distributed database design which will include horizontal fragmentation, vertical fragmentation, mixed fragmentation and finally, derived fragmentation. 

[bookmark: _Toc35363470]Performance Tuning
In this section performance tuning will be discussed in terms of the indexing that has been used within the database that has been created. Indexing is associated with the tables in the database. It is all to do with the speed that the data is retrieved from the rows in the table. Indexing is placed on the data that is retrieved the most as this is the data that needs to be quick to access compared to fields that aren’t used or not very often. There are two types of indexing that could have been used and they include, clustered indexing and non-clustered indexing. In this database I have chosen to implement a non-clustered index as I am not using the primary key fields and as I wanted to structure the data separate from the rows.

[bookmark: _Toc35363471]Clustered Indexing
A clustered index is based on the key values of the data sort and store the data in each table in the database. There can only be one clustered index within each tables the database this is because the data in a table can only be stored and ordered in one way not multiple. This is the only time that data in a table is stored in a sort is when a clustered index is used.

[bookmark: _Toc35363472]Non-clustered Indexing
Non-clustered indexing creates a structure separate to the rows of the tables. This type of index contains an index key value and each of the keys has a pointer to the data that it will be referencing in the table that has been selected. This key is called a row locator. You can essentially add as many non-clustered indexes to the tables in your database as you’d like, within reason. Adding lots of non-clustered indexes would have a reverse effect on the database as it would slow it down.

[bookmark: _Toc35363473]Data Queries
The three fields that have had non-clustered indexes created for them in the Shape Up Gym database. These fields are as followed; Gym city code, the customers last name and their post code.

The gym city code was selected as this is a data field that would be searched often if customers are looking for the closes gym to where they live. To make sure that this search faster and more efficient and index has been added to this field in the database. The index created for this field was given the name of IX_Gym_CityCode. The next index that was created for this database was for the customer last name field. The last name field would be used frequently when searching for a customer which will be done by searching for their last name. This speed’s up the execution time of the query making it more efficient. This index was given the name IX_Customer_Lastname, following on from this was the postcode field and that index was given the name of IX_Customer_Postcode. This field, same as the previous index is to speed up the query when searching for a customer’s details by searching for their surname.

The three fields that have been selected for the indexing have been selected as these are the fields in the database that will be selected the most out of all the fields in the database therefore need to be faster returning the data compared to the other fields in the database that won’t be accessed at all or that often.

[bookmark: _Toc35363474]Distributed Database Solution
Distributed databases are databases that has more than two files on the database that is located in different sites which can either be on the same network or could be located on two completely separate networks. The database for Shape Up Gyms would be physically shared across their network and it would be controlled by a single DBMS making it a homogeneous database. This is a big positive as homogeneous database is much easier to expand and with the gyms growing so much this is very likely and as multiple sites can be used it is easier to increase the performance of the system, not to mention that this type of database is much easier to design and manage.

[bookmark: _Toc35363475]Fragmentation
Fragmentation is when you divide tables in a database into smaller tables. There are different forms for fragmentations. In the following section the types of fragmentations that will be explained are horizontal fragmentation, vertical fragmentation, mixed fragmentation and derived fragmentation. Some advantages of fragmentation is efficiency. All the data from the tables are stored close by therefore when a user is trying to access specific records the database will be fast in returning the data that the user has asked for. There are also security benefits of fragmentation. The data that isn’t needed by the database is not stored and due to this means that unauthorized users cannot access said data. The two main disadvantages of fragmentation and performance and integrity. A global application performance would be a lot slower if there is several fragmented pieces of data stored in separate locations. Likewise, integrity will be a lot harder to control with the data being stored over various different locations [1].

[bookmark: _Toc35363476]Types of Fragmentation
Horizontal fragmentation is where tables in a database are spilt up by the rows that the data is stored in. Vertical fragmentations is where the tables are split up by the columns that the data is stored in. A mixed fragmentation is where you split up half the table horizontally and the other vertically. Finally, a derived fragmentation is based on the fragmentation of a parent relationship.

The following section of the report is about what type of fragmentation that has been chosen to apply to each table within the database.




[bookmark: _Toc35363477]Region Table
In the region table there will be no form of fragmentation as this table is needed across the other tables in the database therefore this table will be replicated for the use of the other tables that use the data within it.
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[bookmark: _Toc35363478]City Table
In the city table the form of fragmentation that will be performed on this table will be horizontal. This method of fragmentation was chosen as the data in this table is all the data is related. City code and city name will be used to determine which county the city belongs too which then leads to the county being placed in the correct region. This would lead to the city table being split up into four smaller tables. 
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[bookmark: _Toc35363479]Gym Table
In the gym table, as previously used in the city table, the fragmentation used in this table would also be horizontal fragmentation. This method was chosen as the data in this table is all vital information regarding each of the gyms owned by Shape Up Gyms. This information wouldn’t be of any use split up as each bit of data in the table compliments the other. There would be four smaller tables created form the Gym table.
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[bookmark: _Toc35363480]Membership Type Table
The membership type table will be replicated just like the region table as this table needs to be accessed across all of the sites therefore it doesn’t need to be spilt up. Likewise, splitting the query would take longer to return than if it was just kept all together.
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[bookmark: _Toc35363481]Membership Price Table
In the membership table the method of fragmentation that would have been carried out is again, vertical fragmentation. This will create two tables. Table one would consist of;

· MembershipTypeID 
· GymID

Table two would contain;

· MembershipTypeID
· OneTimePaymentFee
· MonthlyPaymentFee
· JoiningFee

This method future proofs the table and database. If the different gyms decide to offer different type of memberships, then this is how they can separate them but allowing the staff to search to explain the different packages in each gym’s around Wales. This also allows members of staff to be able to explain the chargers of each membership from table two too.
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[bookmark: _Toc35363482]Customer Table
In the customer table the method of fragmentation that would be used is not one that has been used in the table so far. In this table the method that would be used is a mixed or hybrid fragmentation. From using this method, it will create four smaller tables, three of which are created using vertical fragmentation and the final on using horizontal fragmentation. The first table created consists of;

· CustomerID
· GymID
· FirstName
· LastName
· DateOfBirth

Table two would contain;

· CustomerID
· Passcode
· Email
· ContactNo

Table three would hold;

· CustomerID
· HomeAddress
· HomeCityCode
MedicalSummery

The final and last table would store the data;

· JoinDate
· BankAccountNo
· SortCode

This would make it faster when accessing specific pieces of data, for example a customer’s medical summery, by searching their ID they would be able to get all their medical summery as well as they home address. The data would be returned quicker using any information from all tables in the exact same way.
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[bookmark: _Toc35363483]Membership Purchase Table 
The final table in the database, Membership Purchase table would be fragmented by using the vertical fragmentation method. This would in turn create two tables. Table one would consist of;

· PurchaseNo
· CustomerID
· MembershipTypeID
· StartDate
· EndDate

This would mean that if a staff member was looking for the type of membership a customer was paying the data would return much faster than it. Table two would then contain the data regarding;

· CustomerID
· JoiningFeePrice
· OneTimePaymentFeePrice
· MonthlyPaymentFeePrice
· MonthlyPaymentDate
· LastPaymentDate


This second table would allow members of staff to be able to check what customer are paying as well as check the dates that they pay in and the last payment date of their contract with the gym.
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[bookmark: _Toc35363484]Reconstruction of Tables
Not all of the tables in the Shape Up Gyms database were fragmented. The city table was fragmented so to be able to reconstruct this table a UNION would have to be applied. This will be done using the regional code. The gym table was also fragmented horizontally which would be reconstructed by using a UNION using the GymID field. Following on from this, the membership type table was replicated therefore doesn’t need to be reconstructed. The next table was the membership price table which was fragmented vertically. To reconstruct this table a JOIN would have to be used. The field to used re-join the tables is the MembershipTypeID field. The next table also fragmented vertically was the customer table. This was split into four different tables and would be constructed back together using a JOIN using the CustomerID. The final table in the database is the membership purchase table and this was once again the table was fragmented vertically and once again a JOIN would be used to reconstruct the table using the CustomerID field.

[bookmark: _Toc35363485]Conclusion
Overall, I am happy with the outcome to this project. I set out to make the Shape Up Gyms database more efficient and I believe I have done so. I have added many features to boost the efficiency as well as adding check constraints to make sure the data that gets entered is correct. Any incorrect data will be refused. A transaction role back has also been created to stop any data that has already been entered being entered for a second time. As previously said, I am very happy with the work that I have done and believe I have met the requirements that have been set. 



Bibliography

[1] 	ecomputernotes, “What is Fragmentation in Database? Advantages & Disadvantages of fragmentation.,” [Online]. Available: http://ecomputernotes.com/database-system/adv-database/fragmentation. [Accessed 12 March 2020].
















2

2

image3.png
GymiD

[ Gooo

G000z
G003
G004
GO005

Gymiame

] ShapeLbym

ShapeUpSwans
ShapeUpDif
ShapeUpCams.
‘ShapelpAber

ccoont
ccoont

Postoode.
SA43BE
SAB BRX
CcrIDa)y
SATIING 0126224700
SY233AR 0197622280





image4.png
MembershipTypelD  PackageName  Description

[WiToo01

10002
MT0003
MT0004

| Basic

Standard
Premium
Premium Plus

Bocesstothe gym upto e ties a week
Aocesstothe gym up o thee times  week plos
Anytime triing

Anytime training & anytime use of pool

ContractType  DurationType  DurationQuanty

Roling

Roling
Foed

Fixed

Morthly
Morthly

Year
Month

OffPeakMembership
Yes

g7

Yes

CancelAnytime

g7

Yes
Yes




image5.png
MembershipTypelD _ GymID

0001

“WTo002

MT0003
MT0004

G002

" Gooos

Go0Ot
G003

OneTimePaymentFee
897
18000
35988
23994

MorthlyPaymentFes  JoiningFee.

1299
2000
299
3999

499
999

1499
1999




image6.png
CustomerlD _ GymID

[ oot

G000
co003
0004

GO0ot
G002
G003
G0004

FirstName  LastName

an  Jones
Riys  Davies
Mak oty

Commor  Blement

DateOfBith
19991204
19980821
19870408
1998-10-11

EmailAddress.
wanjone1239@gma com
thysdavies123@gmai.com

markhuntly4@qmai. com
connorelement @gmail com

Passcode  HomeAddress

012
2108
8312
4468

HomeCtyCode  ContactPhoneNo  MedicalSummery  JoDate

44 Eim Crescent Perilergaer Swansea  HCCO00T
21 Berwick Terace Swansea Hecoo2

8Coymin Road Neath Hocooot
12 loughor Road loughor 'HCC0003

07856708911
07325652344
07538724901
07444596019

Asthma

20191010
2000101
20190506
20200206

BankAccountNo  SortCode

44553192
44553192
40182912
54679111

240911
240911
10414
040418




image7.png
PurchaseNo  CustomerlD ~ MembershipTypelD  StartDate

001

P00z

o003
o004
P000S

cooot
cooo2
co003
co004
0001

MT0004
MT0002
MT0003
MTO001
MT0004

20191010
2000101
20190506
20200206
20210817

EndDate
20200310
NULL

NULL
20220817

19.99
999
1499
499
19.99

OneTimePaymentFeePrice
NULL

18000

35988

NULL

NULL

MonthlyPaymentFeePrice  MonthlyPaymentDate

999
NULL
NULL
1299
2999

10
NULL
NULL

17h

LastPaymentDate.
20200310
NULL

NULL

NULL
20210717




image1.png
[0 o e
e
s |




image2.png
i

West Glamorgan
‘South East Glamorgan

Camarthenshire




