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Abstract
Throughout the document, solutions will be given to enhance the performance of executing queries within Shape Up Gym’s database. Moreover, a look will then go into implementing a design of distributing their database based on the requirements given. 
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[bookmark: _Toc35899141]1. Introduction
To begin, a company called Shape up Gyms offers reasonably priced membership deals for access to modern gyms. As they have grown and begun to expand out of Swansea to other parts of Wales, they are seeking to upgrade their IT systems, and to be more specific, an implementation for a distributed database model is needed where they can distribute the customer base they have, and have a gym membership system based on regional areas. A database will be designed as well as created for them, and this document will analyse and provide a solution towards performance tuning the database application and the distribution method of the database.
[bookmark: _Toc35899142]2. Performance Tuning
To enhance the speed of executing queries, secondary, also known as un-clustered indexes will be implemented within tables. This will allow a time efficient way for the database to grab data based on the columns which are indexed, and a common example used to explain the idea behind this process is on an index page within a book where it points to the page number of a topic [1]. This section will be looking over the tables of Shape Up Gym’s database and deciding which columns and tables will have an index.
[bookmark: _Toc35899143]2.1 Secondary Index 1 – Customer Table
Regarding upgrading query performance, with the nature of Shape Up Gyms with customers signing up, an index should be created for the customer table due to the great amount of records that will have to be dealt with when creating queries on it. Although it already provides a primary key with ‘CustomerID’, the ID associated with the customer will most likely be unknown until a query is created with other information involved. To speed the process of querying the customer information, it can be significantly sped up with a secondary index using one of the columns such as ‘DateOfBirth’. The reason behind choosing that column is to avoid a regularly changing dataset, as the index created would require updating alongside it. The ‘DateOfBirth’ column would only ever be updated when the customer has entered it wrong and contacts to get it changed. The use of ‘DateOfBirth’ being indexed can narrow down options faster when querying, for example searching for a customer name where the ‘DateOfBirth’ is equal to a value allows quick retrieval of the information the ‘DateOfBirth’ given is associated with. The data columns for last and first name as one secondary index can also be considered, and though this holds more of a chance of needing to be updated in the case of people changing their names, these indexes would be provide quicker speed in the scenario of joining tables together, querying information by name and more with further query actions for grabbing data [2].   
[bookmark: _Toc35899144]2.1.2 Secondary Index 2 – Gym Table
A second secondary index that can be added is within the Gym table with the ‘GymName’ column, and the reason for this is because that there is likely going to be many records of gyms from the several regions and many cities. Having this information indexed gives the tables which reference the primary key ‘GymBranchId’ an improved output speed when creating queries and having tables being joined to garner and output more information into the table about the gym. The index will provide the extra speed of completing the task. 	Comment by Kemi Ademoye: Okay, but users are more likely to be interested in finding gyms in a particular city location and city code and/or postcode will be more beneficial.
[bookmark: _Toc35899145]2.1.3 Secondary Index 3 – City Table
For the third secondary index, from looking at each table, the customer and gym table reference the ‘CityCode’ column within the city table, for some of the reasons which were mentioned in the other tables, indexing this column will allow for faster output speeds when querying city information and joining tables together.	Comment by Kemi Ademoye: Acceptable but there are better choices
[bookmark: _Toc35899146]3. Distributed Database Solution  
Shape up Gyms requirements hold that they would like to distribute their system based on regional areas. The appropriate fragmentation schema’s will be thought about and identified for the different tables, and this includes the reconstruction of the fragments.
[bookmark: _Toc35899147]3.1 City table fragmentation
For the fragmentation of the city table, this can be done with horizontal fragmentation because it will then separate each city by their region code. 
[bookmark: _Toc35899148] 3.1.1 Set of predicates to form the fragments:
· ‘RegionCode’
[bookmark: _Toc35899149]3.1.2 Reconstruction of fragments:
· P1 ∪ (union) P2
[bookmark: _Toc35899150]3.2 Gym table fragmentation
The type of fragmentation that can be used for the gym table is horizontal because each gym branch can then be distributed by the ‘CityCode’ it is held in, to retrieve the city name within the query, a join can be used. Having the Gym table distributed by the city will deem beneficial as it will lessen the amount of records and provide a more efficient database to query through [3]. 
[bookmark: _Toc35899151]3.2.1 Set of predicates to form the fragments:
· ‘CityCode’
[bookmark: _Toc35899152]3.2.2 Reconstruction of fragments:
· P1 ∪ (union) P2
[bookmark: _Toc35899153]3.4 MembershipType table fragmentation
This table holds the list of membership contracts available, and the way this can be fragmented can be with again, horizontal fragmentation. Each membership type can be separated by their contract type to show whether there is a contract with the type of membership.	Comment by Kemi Ademoye: This table is too small and also used by ALL gyms so should be replicated instead.
[bookmark: _Toc35899154]3.2.1 Set of predicates to form the fragments:
· ‘ContractType’
[bookmark: _Toc35899155]3.2.2 Reconstruction of fragments:
· P1 ∪ (union) P2
[bookmark: _Toc35899156]4. Conclusion
To conclude the document, necessary performing enhancements were looked at and made to assist the databases speed of the execution when it comes to making queries. A distributed database solution was also looked at to appropriately divide the original tables.
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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. The testing of constraints, however, was very basic. A fair attempt at the required transaction to purchase a new membership but there is room for improvement. The logic is not quite correct. First, the two updates should be combined into one UPDATE statement. Also, you need an IF statement to do the required check before committing the transaction. (Grade mark: 64.00%)
	[bookmark: totalKUS]25
	[bookmark: markKUS]16

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]A good analysis of the case study, but there is room for improvement. The implemented/discussed indexes are generally good choices and you have also demonstrated the use of a multi-column index, but some of the chosen columns to index could be better. A satisfactory attempt on the distributed database design. Although you understand some of the different fragmentation types and how to reconstruct the fragments, the proposed solution generally requires improvements. Only some of the tables have been considered in the solution and not all of the proposed solutions being correct. (Grade mark: 53.33%)
	[bookmark: totalANA]30
	[bookmark: markANA]16

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]A very good attempt. Just some minor comments. Note the difference between the CHAR and VARCHAR types. CHAR is for fixed length string e.g. your student number, while VARCHAR is for varying string lengths e.g. names. PKs are ideally better as CHAR. Also, the bank account number and sort code should be stored as CHAR as this tends to be a fixed length string. For the OffPeakMembership and Cancel Anytime columns, use the BIT type which is used to store Boolean data (True/False or Yes/No). DurationQty in MembershipType should be an integer - set DurationType to Day, Month, etc. I would have also liked to see a more balanced use of natural keys and auto-increment keys in your solution. Generally, good check constraints but some of them are too limiting e.g. postcodes in the UK have varying lengths. MonthlyPaymentDay in MembershipPurchase would have been better as an integer to store the day i.e. 1 to 31 to indicate the direct debit payment day. (Grade mark: 75.00%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]30

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]The report is well-written and presented. (Grade mark: 80.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]4

	
	
	



	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]66%

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

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
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