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1. [bookmark: _Toc36502076]Abstract:

As expected, the amount of developments has increased changing the way businesses run overall. As society develops it is now be possible for businesses to manage information using technology within their environment. Any business that doesn’t have access to an appropriate database is missing a significant marketing tool. Within Enterprise it is necessarily for businesses to organize key information as well as securing records using database platforms. 
The Company, shape up Gyms, started out as a small company operating around the city of Swansea. Due to underwhelming success the business wishes to expand their services to other parts of Wales. In order to continue supporting their clients and development of services, they have chosen to upgrade their IT systems. As part of this process, full implementation of a distributed database model must be established. These days most people make the opportunity to research a sports facility before signing up or making any subscription purchases. 
For this reason, a database must be established offering the opportunity to access any key information about the gym or enrol into a membership package. Users will be able to integrate some prominent features along with all the necessary requirements within the implementation. Queries can be completed in order to search for selective sources. The established database can be additionally improved later within the future.


2. [bookmark: _Ref494204505][bookmark: _Toc36502077]Performance Tuning:

As a developer I have been asked to investigate the transactions which are required as part of the Shape up Gyms Database [3]. These transactions can be used as a way of improving queries which shall run within the database. Research shows that SQL performance tuning can stand as a tough mission especially while working with large amounts of data. [1] Unfortunately, slight changes detected within the database can cause a dramatic impact affecting the overall performance of the system.




















2.1. [bookmark: _Toc36502078]Secondary Indexes:

All indexes other than the clustered index are known as secondary indexes [2]. Secondary Indexes play a negative role based on a performance point of view. If developers create any secondary index for a table, it possibly will reduce the performance of the overall database. This feature can include how certain information can be accessed by using a query. It is always necessary to learn and recognize the benefits of using a wide range of different functions within the executed gym organisations database. These queries are adapted as a way of helping individuals while allowing a selection of methods of filtering through any required important and useful information. This method can save users searching though information which they may not require. It is always ideal to search for alternative ways of searching information in order to establish a better solution. Indexes are related to specific tables and can consist of one or more keys. Each record in a secondary index holds the primary key columns for the row, as well as the columns required for the secondary index.

Within the Shape Up Gym Case study there are going to be a certain amount of data query requirements that are going to be important and frequently executed by users within the database. These indexes can make a difference in searching for a data entry and being navigated to the correct material. Indexes can be known to be implemented on more than one table.



2.1.1. [bookmark: _Toc36502079]Index number one - Regions Table:

Each table will contain certain data query requirements that are going to be important and run multiple times by users. For this reason, secondary indexes must be identified and used as a way of trying to improve data queries.
[image: ]
[bookmark: _Toc36497286]Figure 1 - Index 1 – Create Region

Initially based on the available data within the table it seemed ideal to implement an index to collate together all Gym members who are based within the United Kingdom region. This seemed suitable as certain customers may only wish to view branches based within the United Kingdom. Potentially certain Gym Branches may only wish to access the information of any registered customers who attend Branches within the United Kingdom rather than further afield.
[image: ]

The command to create the Region index is:
 [image: ]          

2.1.2. [bookmark: _Toc36502080]Index number two – Gym Table:

The second index that has been built is within the Gym Table. The index has been assigned using the following columns within the table: -
· Name,
· ID,
· Address, 
· PhoneNo,
[image: ]
[bookmark: _Toc36497288]Figure 3 - Create Index on Gym

Based on the available data it seemed ideal to implement a second index to allow members to collate together the information for their local gym branch. This seemed beneficial due to the fact most clients may only wish to request additional information based on the local Gym. This can include information to contact instructors to check class availability or cancel any transactions. 
[image: ]

The command used to create the Gym index is: -

[image: ]



2.1.3. [bookmark: _Toc36502081]Index number three – Customer Table:

The last index that has been set up within the table structure is based within the Customer Table. The index has been assigned by using the following columns within the table: -[image: ]

· CustomerID,
· FirstName,
· LastName,
· DOB,
· ContactPhoneNo,
· MedicalSummary,
[bookmark: _Toc36497289][image: ]

Based on the data available within the Customer table I chose to implement a third index to allow administrators to collate together customers information based on which branch location the customer attends as well as additional banking details to finalise payments for gym subscription fees. Secondarily as part of customer safety Shape Up Gyms may need to pass on medical information to a doctor or emergency contact if anything happens to a specified customer on site. Customers may also wish to be kept informed using additional newsletters and offers which shall require extra permission details in order to communicate with dedicated customers.

The command used to create the Customer index is: -
[image: ]


3. [bookmark: _Toc36502082]Distributed Database Solution:

[bookmark: _GoBack]By using the identified Shape up Gyms case study, I have been requested to create a proposed distributed database design that can be used to distribute the company’s information. A suitable fragmentation schema has been created for the system by identifying the strategies applied to each table followed by reasons for the choices. This can include using mixed vertical and horizontal fragments. Vertical Fragmentation involves splitting one table into multiple tables unlike Horizontal fragmentation which divides a relation horizontally into the group of rows to create a selection of subsets of tables [4].


3.1.1. [bookmark: _Toc36502083]Regions:

Each region has been broken down to contain a Shape up Gym with the country. If customers wish to view a branch based on their region customers can search the database. For example, if a customer based in the UK wished to locate Gyms within their area, they would use their region as region such as[image: ]
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3.1.2. [bookmark: _Hlk36481138][bookmark: _Toc36502084]City:

[bookmark: _Hlk36482005][bookmark: _Hlk36486984]Most cities in different regions contain a multiple Gym Branches. The city table contain a list of cities organised categorised by using the regional areas. If customers wish to search based on city codes, the Where condition would be based on city code. This would direct to branches which are based in Swansea. An example can be: -
[image: ]
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3.1.3. [bookmark: _Hlk36483373][bookmark: _Toc36502085]Gym:

[bookmark: _Hlk36485350]The Gym table contains a list of gyms in selected locations. This allows information to be stored based on location and region. If clients wish to locate data based around their local Branches this would be where the Primary Gym branch ID comes convenient as the condition would be based on Gym Branch ID. This condition would search for branches which are based in Cardiff.
[image: ]
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3.1.4. [bookmark: _Hlk36487587][bookmark: _Toc36502086]Membership Type:

[bookmark: _Hlk36490620][bookmark: _Hlk36491123][bookmark: _Hlk36491277]Shape Up offers a wide selection of memberships across all centres. The Membership Type table stores a range of subscriptions that are available at various prices based on the time of subscription. This can differ between day passes or fixed term memberships. Each gym can set their own prices or promote various offers depending on franchise. If clients wish to locate data based around their membership this would be where the membership type ID becomes appropriate. This statement directs to the Membership package known as Fit X which is available across all branches.

[bookmark: _Hlk36491346][image: ]
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3.1.5. [bookmark: _Hlk36491480][bookmark: _Toc36502087]Gym Membership Price:

[bookmark: _Hlk36499407]Shape Up Gyms offers selected membership packages for various prices. Customers can access a selection of Membership fees which can be paid up front all at once or spread across a monthly basis depending on the type of membership. Unfortunately, some membership shall require additional joining fee charges as part of administration and induction fees. These prices are also based on around the amount of benefits offered to members. If clients wish to locate information based around membership prices this is ideally where the membership type ID as well as GymID becomes appropriate as the condition shall be based around which additional charges must be enforced depending which membership is allocated. The following statement shall direct to the appropriate charges which are similar across all branches.
The condition for this process would be: - 
[image: ]
[image: ]
3.1.6. [bookmark: _Hlk36500818][bookmark: _Toc36502088]Customer:

[bookmark: _Hlk36501046][bookmark: _Hlk36501722]As an expanding company Shape Up Gym offers a service to a range of customers all over Wales. For this reason, a table containing details of each customer registered with the gym must be implemented. As part of health and safety the gym must ensure all customers information remains secure and up to date in case of an emergency. Customers can be searched using a dedicated customer ID. The following statement shall direct to customers ID.
[bookmark: _Hlk36501898]In order to access customer information, the condition for this process would be: - 
[image: ]
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3.1.7. [bookmark: _Toc36502089]Membership Purchase:

As an everyday company Shape up Gym provides a service to a range of customers proving facilities all over Wales. In order to keep track of customers information and purchases its important to monitor information using a suitable table. The table contains details of each membership contract that has been purchased by a customer. This includes up to date banking details in order to collect financial payments from customers based on their subscriptions within the business. Customers purchase can be tracked by using a dedicated PurchaseNo. The following statement shall create a direct connection to recent purchases that have been carried out. Membership status can also be tracked within the database. 
In order to access Membership Purchases the condition for this process would be: [image: ]
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Database - Shape Up Gym – Assignment 1
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-- Create Database
CREATE DATABASE ShapeupGymCaseStudy
G

Create Region Table
CREATE TABLE Region(

RegionCode CHAR(8) NOT NULL
CONSTRAINT PK_Region PRIMARY KEY,
RegionNiame VARCHAR(3@) NOT NULL

)5

-- Create Index On Region
CREATE INDEX Region ON Region (RegionNiame);
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CREATE INDEX Region ON Region

RegionName):
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- Create Gym Table
EICREATE TABLE Gym(
GymBranchID CHAR(S) NOT NULL
CONSTRAINT PK_GymBranchID PRIMARY KEY,
CONSTRAINT CHK_Branch_GymBranchID CHECK(GymBranchID LIKE 'G[o-9][0-9][0-9][0-9]"),
Name  VARCHAR(20) NOT NULL,
Address  VARCHAR(40) NOT NULL,
CityCode CHAR(4)
CONSTRAINT FK_Gym_CityCode FOREIGN KEY REFERENCES City(CityCode),
Postcode VARCHAR(S) NOT NULL
CONSTRAINT CHK_Gym_Postcode CHECK (Len(Postcode) <= 8),
Telephonello VARCHAR(12) NOT NULL,
)5

- Create Index On Gym
CREATE INDEX Gyms ON Gym (GymBranchID,Name,Address,Postcode, Telephonelio) ;
@
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CREATE INDEX Gyms ON Gym
(GymBranchlID, Name, Address, Postcode, TelephoneNo);
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EICREATE TABLE Customer(
CustomerID CHAR(10) NOT NULL CONSTRAINT PK_CustomerID PRIMARY KEY,
GymID CHAR(S) NOT NULL
CONSTRAINT FK_Customer_GymID FOREIGN KEY REFERENCES Gym(GymBranchD),
Firsthame VARCHAR(6@) 10T NULL,
LastName VARCHAR(6@) 1OT NULL,
DOB  DATE NOT NULL,
Email  VARCHAR(100) NOT NULL,
Passcode VARCHAR(3@) 1OT NULL,
HomeAddress VARCHAR(30) 10T NULL,
HomeCityCode VARCHAR(30) 1NOT NULL,
Postcode VARCHAR(3@) NOT NULL ,
CONSTRAINT CHK_Customer_Postcode CHECK(Len(Postcode) >= 6),
ContactPhonello VARCHAR(25) 0T NULL,
MedicalSummary VARCHAR(600) ,
JoinDate DATE 1OT NULL,
Bankaccountio CHAR(20),
SortCode CHAR(10) ,

)3

)

-~ Create Index On Customer
CREATE INDEX Customer ON Customer (CustomerID,Firstliame,Lastlame,DOB, ContactPhonelio, MedicalSummary) ;

o
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CREATE INDEX Customer ON Customer (CustomeriD
FirstName LastName,DOB,ContactPhoneNo MedicalSummary);
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SELECT * FROM Regions WHERE Regioncode=‘UK‘A|
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SELECT * FROM City WHERE CityCode ='SWA]
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SELECT * FROM Gym WHERE GymBranchiD ="G0001".
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SELECT * FROM MembershipType WHERE MembershipTypelD ="01"
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SELECT * FROM GymMembershipPrice WHERE MembershipTypelD ="01".
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SELECT * FROM Customer WHERE Customerl
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SELECT * FROM MembershipPurchase WHERE Purchaselio:
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