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Section 1
Introduction
This paper shows the creation of the ShapeUpGyms database and testing methods I used to validate the constraints I have implemented. In addition it also shows the testing of the trigger and transactional rollback and explaination of what tuning enhancements I decided upon and why. I have also included a description of a suitable fragmentation schema to enable the prospect of a distributed database design. 
As an experienced Data-Analyst, I work often with manually entered data. I have setup the database to minimise the amount of ‘manual errors’ that can occur when keying based on my experiences, which would lead to a reduced ‘cleaning’ of data when analysis tasks are carried out.
The design of the database is based on my own assumptions as many of columns are open to interpretation. In a real-world scenario, a customer insight exercise would take place to clearly state requirements and what tasks are to be achieved from the data, this is where the precise column usage would be discovered.

Section 2
Initial Database Creation 

Table: Region
Primary Key: RegionCode
Assumptions/Design: All fields NOT NULL
Constraints: RegionCode 

Table:City
Primary Key: CityCode
Assumptions/Design: All fields NOT NULL.  As HomeCityCode is in the Customer table too, I’m assuming CityCode is for analysis tasks such as, how many in a particular city etc. Experience tells me people will spell city names incorrectly so a code will minimise errors on the customer entry.
Constraints: CityCode, RegionCode



Table:Gym
Primary Key: GymBranchID
Assumptions/Design: All fields NOT NULL.
Constraints: GymBranchID, CityCode, Postcode, TelephoneNo

Table:MembershipType
Primary Key: MembershipTypeID
Assumptions/Design: All fields NOT NULL. I am assuming DurationType is either ‘DAY’ or ‘MONTH’ to coincide with the Day_Pass or Fixed ContractType.
Constraints: MembershipTypeID, ContractType, DurationType

Table:GymMembershipPrice
Primary Key: MembershipTypeID, GymID
Assumptions/Design: Only fields NOT NULL are MembershipTypeID and GymID
Constraints: MembershipTypeID, GymID

Table:Customer
Primary Key: CustomerID
Assumptions/Design: Only fields NOT NULL are ContactPhoneNo and MedicalSummary.
Constraints: CustomerID, GymID, HomeCityCode, Postcode, BankAccountNo, SortCode

Table:MembershipPurchase
Primary Key: PurchaseID. Setting this as a UNIQUEIDENTIFIER to auto-populate the field.
Assumptions/Design: All fields NOT NULL except EndDate, JoiningFeePrice, OneTimeFeePrice, MonthlyFeePrice. I am assuming MonthlyPaymentDay is the day of the month the customer wishes to pay. Also, StartDate/PurchaseDate are not the same. PurchaseDate would be the date the customer signs-up and StartDate could be a different date. Also, those purchasing Daily-Passes would pay on the day so the PurchaseDate and LastPaymentDate would be the same.
Constraints: CustomerID, MembershipTypeID, MonthlyPaymentDay, Status, PurchaseDate

I will also create a trigger to the MembershipPurchase table, to ensure the accuracy of the purchase records. This trigger will happen on all INSERT, UPDATE and DELETE transactions where it will check to see if an EndDate is less than today’s date (EndDate < GETDATE()) and if so, change the status to ‘Inactive’ as this purchase status has expired as such.
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Section 3
Testing Methods
Each of the constraints in the tables have been tested for all possibilities that can occur. See code comments for details.

Section 4
Transactional Testing
The first test I ran was for the trigger, where it maintains the Status of each membership purchase by checking if the EndDate is less than today and changing the status of the membership to ‘Inactive’.
Running in the initial data, all records are ‘Active’

[image: ]
Running an UPDATE transaction to change a customers EndDate (where they have notified of membership cancellation).
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This changed the status to ‘Inactive’ for the particular customer because the EndDate is less than today’s date., whilst maintaining all other data as it was originally.
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The next test is for the transaction and rollback, updating a customers membership type. The aim is to update two tables (Customer and MembershipPurchase), in one attempt. It will update the customers BankAccountNo and Sortcode whilst creating a new purchase, making a previous purchase ‘Inactive’ to keep records accurate.
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The code above basically states:

· CREATE VARIABLES TO USE
· UPDATE CUSTOMER RECORD WHICH MEETS CRITERIA
· UPDATE PURCHASE RECORD WHICH MEETS CRITERIA
· CREATE NEW PURCHASE
· IF TRANSACTION COUNT IS NOT THE SAME AS AMOUNT COMMITED ROLLBACK TRANSACTION TO ORIGINAL STATE AND NOTIFY ERROR
· IF OK COMPLETE TRANSACTIONS

Running the transaction with a existing CustomerID, valid BankAccountNo and Sortcode was successful.

Before Tables
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After Tables
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In the above tables, the BankAccountNo and Sortcode for customer M00004 have changed to the defined variables (11111111 and 222222), in the customer table and the previous membership EndDate has also been updated and the Status has automatically changed to ‘Inactive’ because of the table trigger. A new membership purchase has also been created, which I decided on because of analysis reasons - sometimes it is important to know the purchase history of a customer.
I also tested the rollback features against customer CustomerID’s that don’t exist and incorrect formatted BankAccountNo and Sortcode numbers. Each time the ERROR-CATCH did what it was supposed to by not committing the transaction and informed me of an error.
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Section 5
Tuning Enhancements
To improve database performance I have selected the correct data types such as ‘TinyInt’ etc to save bytes, but also included indexes to further improve database performance.
The purpose of indexes is to improve performance of data retrieval, which is frequently queried. Without a customer insight exercise to discover exact requirements I have made assumptions on what data would need to be accessed frequently, benefiting from the increased performance the indexes offer.
There is little to be gained on indexing smaller data-tables, which is why I ruled out adding indexes to the Region, City, Gym and MembershipType tables, deciding to add indexes to tables with larger datasets, such as the Customer and MembershipPurchase tables.
The first index I included is called ‘cust_detail’ because  it is more likely at a gym, a customer will be searched by surname rather than the CustomerID. Here I have favoured a ‘Non Clustered’ index due to the CustomerID being the primary key within the table and as Ben Richardson of sqlshack.com[1] states ‘ a non-clustered index is stored at one place and table data is stored in another place. This is similar to a textbook where the book content is located in one place and the index is located in another’, I see this as the best way to easily query a customer quickly and bring back essential details, such as their ID, medical history (for personal trainer/class reasons) etc. These details will not change often making it a good fit to store separately and as it is classed as a secondary index it is good for transactions that include ‘JOIN’ statements such as combining customer information with data from the MembershipPurchase table, for example searching if a customers membership is still active, this is the reason why the next secondary index I chose contained CustomerID and Status from the MembershipPurchase table and is called ‘cust_status’. Both of these indexes have been sorted by ascending on LastName and GymID respectively so the lookup of LastName and GymID is as efficient as it can be.
The third index I decided on was one I would choose as a Data-Analyst, I would think querying income for certain time periods would be frequently asked and running a transaction to get this data would be regular for finance and budgeting reasons. This index (‘cust_numbers’) includes the MembershipTypeID, JoiningFeePrice, OneTimeFeePrice, MonthlyFeePrice as these would not change often. This index is good again in transactions that contain ‘WHERE’ statements, for example How much income WHERE Date Range is AND status equals ‘Active’, to give quick snapshots of income.


Section 6
Distributed Database Solution
For the distributed database solution I believe a homogeneous type is appropriate as each gym will have the same database layout, therefore the same DBMS software can be use to avoid confliction, meaning for easier design and maintainance.
However various tables will have a different fragmentation types:

No Fragmentation – Region, City, Gym, MembershipType tables. These tables will contain small amounts of data so replication of relations would be appropriate.

Horizontal Fragmentation – GymMembershipPrice table. The fragmentation will take place on the GymID so each gym data can be stored locally as they will only have a need for their own. It can be reconstructed using the UNION operator which basically means combining datasets under each other as such and there will also be no disjoint.
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Mixed Fragmentation – Customer table. I picked mixed here because essentially data can be split into two types, that of the customer and financial details. The financial details don’t need to be seen by anyone except relevant parties such as finance so this will be separated from other details.
Firstly, a vertical fragment of CustomerID, BankAccountNo and Sortcode is created for financial departments then further horizontal fragmentation by GymID takes place. This means the gyms can retrieve information around their customer base efficiently and bank details are secured by removing them from unauthorised views, ensuring minimal data redundancy.
The fragments can be reconstructed by using JOIN (primary key will be in both fragments) and UNION operators.

Vertical Fragmentation – I’m assuming here that the gyms will only need to see CustomerID and Status to see if they can actually be allowed entry to the gym, the rest of the details would be stored centrally in the head office so analysis tasks can be executed (I can’t think of a reason why gym staff would need to view the rest of the data often). This can then be reconstructed using the JOIN operator.






Section 7
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-~ TRANSACTION TESTING
Transactional Rollback on CustomerID MB004 with 2 updates
BEGIN TRANSACTION Update_Details
DECLARE @CustID varchar (6) - '10000 ;
DECLARE @BankAc varchar (8) = '11111111';
DECLARE @Sortco varchar(6) = '222222';
-~ Create varisbles to use in the 2 changes, to climinate the possibilly of different CustomerID accidents and make it easier for users.
BEGIN TRY -- add try to catch any errors
UPDATE Customer
SET Bankaccountlio - @BankAc, SortCode - @Sortco
WHERE CustomerID - @CustID
UPDATE MembershipPurchase
SET EndDate = GETDATE()
WHERE CustomerID - CUSEID AID [Status] - Active’;
INSERT INTO Menbershippurchase (CustonerID, MenbershipTypelD, StartDate, EndDate, PurchaseDate, JoiningFeePrice, OneTimeFeePrice, MonthlyFeePrice,
FonthlyPaynentDay, LastPaymentate, [Status])
VALUES (CustID, ‘Tes', GETOATE() , NULL, GETDATE(), 2.99, NULL, 22.99, 15, NULL, Active’)
-~Changed entered date in documentation fo GETDATE() to avoid the trigger constraint as I don't know when this will be marked
COMMIT TRANSACTION Update_Details;
£ TRY
BEGIN CATCH -- 2dd catch to handle error
IF QETRANCOUNT 1= 2
ROLLBACK TRANSACTION Update_Details;
THROM 5100, 'Rolling back, an error occurred!’,1;
END CATCH;
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TRIGGER TEST

SJUPDATE MembershipPurchase
SET EndDate = '20 Mar'20°
WHERE CustomerID = '1M00003’
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