





Database Management Systems




Christine Woods 1704446






Database Management Systems ACCA5014

Shape up Gyms Database

Christine Woods 1704446

Kemi Ademoye

School of Applied Computing

University of Wales Trinity Saint David

18th March 2020






















Declaration by Christine Woods

The work of this report completed under the supervision of Kemi Ademoye.  I declare that this report is the product of my own work and is not being submitted for any other degree etc.

[image: ]

















Acknowledgments
· Kemi Ademoye – UWTSD Lecturer



















[bookmark: _Toc513024441]
[bookmark: _Toc33797256]1. Introduction

This assignment discussed the implementation and distribution of a database model for “Shape up Gym”.  
The database will use SQL code to create the database which will improve query performance based on the case study provided.
It will give examples of code along with reasoning for the choice of queries.
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[bookmark: _Toc33797257]Database Creation 

[bookmark: _Toc33797258]1a (i) Primary Keys
The database created for the Shape up gym includes a Primary key for each table (The Primary Key is the column that holds a unique reference number for the table). Tables are joined using their Primary and Foreign keys.  It is the unique identifier for the table. [1]
CREATE TABLE Region( 
RegionCode VARCHAR(15) NOT NULL
	CONSTRAINT PK_RegionCode PRIMARY KEY
	CONSTRAINT CHK_Region_RegionCode CHECK (RegionCode
LIKE 'B[0-9][0-9][0-9][0-9]'),
RegionName VARCHAR(25) NOT NULL





1. Example of Primary key constraint

[bookmark: _Toc33797259]1a (ii) Referential integrity constraints (foreign keys)
Referential integrity constraints (foreign keys) allow for accuracy and consistency of the data within the relationships of the tables. Should the table have more than one foreign key then this is called a composite key.CREATE TABLE City ( 
CityCode VARCHAR (5) NOT NULL 
	CONSTRAINT PK_City PRIMARY KEY 
	CONSTRAINT CHK_City_CityCode CHECK (CityCode LIKE ‘B [0-9] [0-9] [0-9] [0-9]'), 
CityName VARCHAR (15) NOT NULL, 
CountyName VARCHAR (15) NOT NULL,
RegionCode VARCHAR (15) NOT NULL
	CONSTRAINT FK_City_Region FOREIGN KEY REFERENCES Region (Region
);









2. Example of foreign key constraint




[bookmark: _Toc33797260]1a (iii) Check Constraints
Check constraints have been added which is an integrity constraint requiring certain checks for rows within the table.  This will ensure that ID numbers, Purchase Orders and Dates of Birth for example are inputted in the correct format.
The below table shows how each of the above has been added to the Shape up gym database.
	Table
	Primary   Key 
	Foreign Key
	Constraint 

	Region
	RegionCode
	
	Region Code “B-----“

	City
	CityCode
	
	City Code
“C-----“

	Gym
	GymBranchId
	CityCode(joins with City Table)
	Gym Brach
“GB-----“

	MembershipType
	MembersgipTypeID
	
	MembershipTypeID
“M-----“

	GymMembership Price
	MembershipTypeId & GymID
	
	MembershipTypeID
“M-----“

	Customer
	CustomerID
	
	CustomerID
“C------“

	MembershipPurchase
	PurchaseNo
	CustomerID(joins with the Customer Table) & MembershipTypeID
	



All postcodes have been given a constraint to ensure that they are given a code over 6 digits long.  In the event this is not carried out an error will appear in the database.
Each variable length has been given depending on the expected length of input.
Dates have all been given the date prefix to ensure they are all inputted in the same format.
If the information is required there has been an inclusion of the “Not Null” statement which means that the database will not allow this to be left blank.
The fees have been streamlined across each branch giving different prices for full and Part-time use depending on the peak times and the ages of the customers.  There is also the implementation of a joining fee depending on the membership type.
When inserting information into the database the constraints were tested
An error message came up when the constraints weren’t met
“Msg 547, Level 16, State 0, Line 9
The INSERT statement conflicted with the FOREIGN KEY constraint "FK_City_RegionCode". The conflict occurred in database "Assignment_1704446_Gym", table "dbo.Region", column 'RegionCode'.
The statement has been terminated.





3. Example of constraint error where the RegionCode Foreign key had not been adhered to
[bookmark: _Toc513024444][bookmark: _Toc33797261]1. Performance tuning (database problem 1)

[bookmark: _Toc33797262]1a (iv) Database performance tuning enhancements (indexes)

Three secondary indexes have been created to show important queries improving performance of the database.  These queries have been chosen as they will be the most regularly run queries
· Renewal-index: this will quickly show the status of each customer to see if they have a valid membership to eliminate memberships lapsing.  Ordering the Purchase date it will show memberships that are due to lapse the earliest.  It will also break the memberships into two types -those that are current and those that are not.  A unique index will make sure there are no duplications.

· [bookmark: _GoBack]Student-check index: to check that members who joined as students are still eligible for this type of membership and are not having the membership cheaper than it should be.  The query has been ordered on ascending purchase date so that the ones that are due to finish the soonest will be at the top of the list by using the non- clustered index. [2]


· Customer-index: so that the memberships can be reviewed ensuring the correct contact details are held for each customer. 

/*1.highlights the customers who are up for renewal and when*/
CREATE UNIQUE INDEX renewal_index
ON MembershipPurchase (PurchaseDate DESC, CustomerID, [Status]ASC );

/*2.shows a list of customers who are Students and when the membership was 
purchased to help assess if they are still students) */
CREATE NONCLUSTERED INDEX Studentcheck_index
ON MembershipPurchase (PurchaseDate ASC,MembershipTypeID)
where MembershiptypeId ='M00004'

/*3.creates an index to quickly view customers contact details to make sure they are correct*/
CREATE UNIQUE INDEX Customer_index
ON Customer (LastName DESC, FirstName, DOB, HomeAddress, Postcode, ContactPhoneNo, Email);
 
















4. Example of indexing queries.
Secondary indexes provide accelerated access to required parts of the database, it enables the most frequent queries to run faster returning results quickly.
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Distributed Database Solution [3]

Shape up Gym requires implementation of a distributed database model for their customer base and gym membership system on a regional basis.  The finances will remain in the Swansea office.  This will mean that the database be split into multiple segments of data that users can access locally as well as being able to access data in remote sites.   Consideration has been made around replicating the data, allocation of the data and fragmentation of the data
Regions:
South (S)
South East (SE)
Mid (M)
North (N)

A1      Region = ‘South’ and Description = ‘fixed term yearly’
A2      Region = ‘South’ and Description = ‘fixed term monthly’
A3      Region = ‘South’ and Description = ‘no fixed term’
A4      Region = ‘South East’ and Description = ‘fixed term yearly’
A5      Region = ‘South East’ and Description = ‘fixed term monthly’
A6      Region = ‘South East’ and Description = ‘no fixed term’
A7      Region = ‘Mid’ and Description = ‘fixed term yearly’
A8      Region = ‘Mid’ and Description = ‘fixed term monthly’
A9     Region = ‘Mid’ and Description = ‘no fixed term’
A10   Region = ‘North’ and Description = ‘fixed term yearly’
A11   Region = ‘North’ and Description = ‘fixed term monthly’
A12   Region = ‘North’ and Description = ‘no fixed term’


Horizontal Fragmentation:
Using this horizontal fragmentation will split the database into separate regions showing the customers and what type of membership they have.  This will allow each region to view their own data that will be held locally.
 
To reconstruct the global relation from this fragment the following ‘Union’ will need to take place
A1 ∪ A2 ∪ A3 ∪ A4 ∪ A5 ∪ A6 ∪ A7 ∪ A8 ∪ A9 ∪ A10 ∪ A11 ∪ A12

Vertical fragmentation:
This will further split the South Wales Region into Customer and Payroll allowing the finance department to have access to the payment information required.

Payroll –	Customer ID, BankAccountNo, SortCode, MembershipTypeID PackageName, Description, ContractType, DurationType, DurationQuantity, OffPeakMembership, CancelAnytime

Customer - 	Customer ID, GymID, FirstName, LastName, DateOfBirth, EmailAddress, Passcode, HomeAddress, HomeCityCode, Postcode, ContactPhoneNo, MedicalSummary, JoinDate

To reconstruct the global relation from this fragment the following ‘join’ will need to take place
Payroll.CustomerID  Customer.CustomerID  (A1 ∪ A2 ∪ A3 ∪ A4 ∪ A5 ∪ A6 ∪ A7 ∪ A8 ∪ A9 ∪ A10 ∪ A11 ∪ A12)


Having studied the case study mixed and derived fragmentation does not need to be completed.

There are numerous reasons for fragmenting data, Shape Up gym has 4 sites located regionally. Data required by each site can be stored locally meaning that access will be quicker.  Data not required is not stored therefore the security risk I minimalised. However, if there are a small amount of tuples within a relation or it is rarely accessed it would be better not to fragment. [4]  
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