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Introduction

Shape up gym has needs a database that they can use to record details on their customers, gyms, membership types and locations. The database has a few requirements that will be met. It will have check constraints and performance tuning enhancements. Transactions were also tested for the database. The database will also be tested to make sure it is working.

Performance tuning 

Shape up gym has requested for some in performance tuning for their database. 
One way of performing performance tuning on the database is by performing transactions. Transactions are sequences of operations being performed on the database while using at least one SQL statement. The database can apply SQL statements to it or undo them from it. Shape up gym could have transactions being committed and rolled back.	Comment by Kemi Ademoye: No it is not. You analyse transactions to determine what performance tuning is required.
Shape up gym has asked to for important transactions to be investigated for their database.	
Shape up gym will have a few important transactions. One important transactions will be for when they need to add new customers to the database as well as the gym details, they will have new members that they will need to add into the database. The database used a transaction to add this.
This transactions adds the new membership details, the new gym details, the new price details and the new customer details.
Here is an example of a transaction being performed on the database. 

[image: ]There was also a transaction for adding new cities or regions to the database. There might be a need to add new cities or regions
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Shape up gym will also need to have indexes created to help with the performance tuning. These are lookup tables that are used to get data on databases quicker.
Shape up gym is using various indexes on the database so it can speed up the process of searching for data.
There is an index for the customers. It shows the details on the customers. This index was chosen because the customer details will always be important for a gym as all gyms will need customers. These tables will always be need to be updated as customers will move houses and change phone numbers. Many users on the database will need to view the customer details.	Comment by Kemi Ademoye: Your indexes are too large, that is they are made up of too many columns. Usually when searching for an item, you tend to specify a limited amount of search criteria e.g. Find a customer by name – this requires only the first and last name columns, and usually you specify the surname first, so this index requires only two columns. Alternatively, you can choose to combine the last name and date of birth, similar to when you visit the GP, they usually ask for your DOB and surname to locate your patient record. Alternatively, if you want to find customers by location, you can create and index on postcode and/or home city code as a separate index.  These will be separate indexes. Finding a customer using the phone number is not going to be a common occurrence and there is no need to index this column.
The same applies to the other indexes.

[image: ]
The database can use this for various searches
For example, Here the database is searching for uses born before 1999.
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There will also be an index created on the gym details on the database. The gym details is extremely important for shape up gyms as it is what the database is based on. This will also face a lot of change as the table will be modified as more gyms will be added to the database. A lot of users might also need to view the gym details. 
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The user might use the gym table to look for various details such as the amount of gyms in one city. Here is an example of the user looking the gyms in Swansea
[image: ]


The 3rd index created for shape up gym was on the membership details. This index is important as many of the users of gyms will need a memberships for when they are accessing the gym. The details here are important and will be needed as these details are updated and added to a fair bit. This is because customers can change various details like their membership package. 
[image: ]
Here is an example of the database being used to display all the members that have the premium memberships.
[image: ]

Distributed Database Solution

Fragmentation
Fragmentation is used to help manage databases.
Fragmentation is when a single files contents are stored in a non-contiguous space. This is when a files contents are stored within various locations on a disk  rather than just one location.	Comment by Kemi Ademoye: We are interested in database fragmentation in this module, not hard disk fragmentation. These are two different concepts.
There are different types of fragments.
Internal fragmentation: 
Internal fragmentation is when the performance is reduced to unusable space being allocated. The files in internal fragmentation are stored in clusters. These hard drive storage areas that have been mini allocated. The files are written at the start of cluster. A gap potential is then created  among the first file byte and last file byte. This is slack space. Files having specific additional specific bytes allocated to them is also internal fragmentation. 
External fragmentation 
External fragmentation is when applications break down and assign available space as the data is read and written. The algorithm weakness then causes the space left over to become fragmented. This makes the storage available unusable. A large amount of files being created, delete and modified is another example of external fragmentation. The deleted files will then be split into smaller chunks stored.  
Data fragmentation
Data fragmentation happens as large memory files ae being divided into smaller pieces. Large files might be moved to an external fragmented storage by the OS as well. Small spaces will have to hold the new data files when a new file is created by a user and does various operations like modifying files, deleting files or renaming files. The OS will have to find larger storage spaces if the new files more space.
Horizontal fragmentation 
This is when fragments and rows are divided. A different node is used to store each fragment. While the rows will be the same, the columns will not. An equivalent of a SELECT statement is represented by each of the fragments. A single attribute or column will be the WHERE clause.  
For example, in the city table. The CityCode will have to be kept unique.
Vertical fragmentation 
This is when fragments and rows are divided. A different node is used to store each fragment. While the rows will be the same, the columns will not. However, there will be a key column and all and it will be the same with all of the fragments. There are various types of horizontal fragmentation. These are primary horizontal fragmentation and derived horizontal fragmentation. primaryPrimary horizontal fragmentation is when the primary relation is fragmented. In shape up gyms database, the GymID might be fragmented. Derived fragmentation is when the secondary relations that do not depend on the primary relation are fragmented. For example, this could be the customerID in the MembershipPurchase table.



Mixed fragmentation
Mixed fragmentation is when both horizontal and vertical fragmentation methods are combined. This makes the fragmentation method more flexible. This can be done by generating the horizontal fragments first, and then create the vertical fragments from at least one of the horizontal ones or by creating the vertical fragments 1st and generating the horizontal fragments from at least one vertical fragment.
Derived fragmentation
The main use of derived fragmentation is used to allow over fragments to join with other fragments. The tables are defined by the constraints of a different table. The primary and foreign key will link these tables together. In the shape up gym database. The database has a lot of examples of Derived fragmentation. For example,
The primary key in MembershipType is MemoryTypeID. This is a foreign key in the GymMembershipPrice table. This links these 2 tables with each other. The constraint here would have been applied in the parent table which over here, is the MembershipType table. The GymMembershipPrice table is the child table to the MembershipType table.	Comment by Kemi Ademoye: While this is a fair explanation of the process of the concept of distributed databases, unfortunately this was not what you were asked to do. Please read the assignment brief carefully in future or clarify anything you do not understand with your lecturer.

One feature that is used in a database server is Fragmentation. Fragmentation is what is used to control which level of the table the data is stored in. A tables group of rows and index keys are defined by the user following an algorithm because fragmentation enabled it. Each of the groups or fragments can be stored in a separate dbsspace that a physical disk is associated with. The fragments are created using SQL statements and they are assigned to the dbspaces.
The distribution scheme is a scheme that is used by users so they can group rows or index keys into fragments. The strategy for fragmentation is made up using the dbspaces that you use to locate the fragments together and the distribution scheme. There are many decisions that will need to be made to create a strategy for fragmentation. 
After the decision to fragment table rows, or index keys or both the table rows and index keys has been made, you will also need to decide the way of distributing the keys and the rows over fragments. After you have done that, you will need to decide on which scheme you will implement on this situation. 
The location of each table and index fragments will be stored in the database server with other related information. Sysfragments is the name of the system catalog table that holds these information. This table can be used to the information about the tables and indexes that has been fragmented can be accessed.  When part of fragmentation expression uses a routine that is defined by the user, sysfragexprudrdep  will record the information.
A fragmented table will be similar to a table that hasn’t been fragmented from the end users point of view.  The fragmented tables data should be accessible to the clients applications without them having to use any modifications.
In some distribution schemes, the database server might have information on which data is in a fragment. This allows it to route the data requests of the clients to the right fragment. This way, the database will not need to access irrelevant fragments. 
There are many reasons for why users should use fragmentation. It can improve the databases single user response time, the loading of the data, the availability and the concurrency.
A logging database or a non-logging database can use tables that have been fragmented. However, there is a chance that the data might have inconsistencies if a failure occurs on the database if there is a fragmented table in a non-logging database..
The database server administrator is responsible for fragmentation on the database as they create the database scheme and chose if they want to add table fragmentation. It is also the responsibility of the DBA to allocate disk space for where the fragmented tables will be located.

Conclusion

Shape up gym has needed a database that they can use to record details on their customers, gyms, membership types and locations and they have got it. The database has met the requirements that was set. It has check constraints and performance tuning enhancements. The author also discussed fragmentation and the different types used on the database.

Appendix

Bibliography
Distributed DBMS - Design Strategies. (n.d.). Retrieved from tutorialspoint: https://www.tutorialspoint.com/distributed_dbms/distributed_dbms_design_strategies.htm
Fragmentation guidelines. (n.d.). Retrieved from IBM Knowledge Center: https://www.ibm.com/support/knowledgecenter/SSGU8G_12.1.0/com.ibm.perf.doc/ids_prf_448.htm
t4tutorials. (n.d.). Derived Horizontal Fragmentation in Distributed Database Systems DDBS. Retrieved from t4tutorials: https://t4tutorials.com/derived-horizontal-fragmentation-in-distributed-database-systems-ddbs/
Techopedia. (2013, July 2). Fragmentation . Retrieved from Techopedia: https://www.techopedia.com/definition/14383/fragmentation-hard-disks

Shamuel Hashan 1803153


8


	
                 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 good range of queries to create sample data for the database has been provided with additional, appropriate queries to test the constraints added to the tables. However, as your FKs have not been properly setup in the database, this limitation is also reflected in your insert statements. A fair attempt at the required transaction to purchase a new membership but there is room for improvement. Please note that as this is a new purchase, you should be inserting a new record into the membership purchase table not the other tables you have included and also updating the customer table according to the requirements given in the assignment brief. Please also note that you have also not added additional SQL code to demonstrate evidence of testing carried out to validate the constraints implemented in your database. (Grade mark: 52.00%)
	[bookmark: totalKUS]25
	[bookmark: markKUS]13

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]A good analysis of the case study for determining indexes, but there is room for improvement. The data queries discussed to select your indexes are generally good choices, but your chosen indexes include too many columns. This will make the size of the indexes large and also inefficient. Also note that with multi-column indexes, the order of the columns is important. For the distributed database design, unfortunately you have misunderstood the requirements of the assignment. You have described the theory and concepts of distributed databases, but you were required to propose a distributed database solution for the case study database. At some point, you are also confusing hard disk fragmentation with database fragmentation. Please read the assignment brief carefully in future. (Grade mark: 33.33%)
	[bookmark: totalANA]30
	[bookmark: markANA]10

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]A good attempt. There are some things to note. 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 usually better stored as CHAR. If you are going to use an integer type for PKs, then consider using auto-increment integers, but generally I would have liked to see a more balanced use of integer keys and natural keys. Integer type is not appropriate for phone numbers. This column should be stored as VARCHAR to support phone numbers with leading zeroes. Your Customer table is missing some columns - bank account number and sort code. DurationQty in MembershipType should be an integer - set DurationType to Day, Month, etc. For the OffPeakMembership column, use the BIT type, as you have done for CancelAnytime, which is used to store Boolean data (True/False or Yes/No). Payments and Fees should be stored as decimals and not integers. How do you record the pence value if you are using an integer type? The PK on the Gym Membership Price table is a composite key made up of the MembershipTypeId and GymID columns. Remember a composite PK is made up of more than one columns and needs to be specified after the column definitions. Some of the FKs are also not correct and/or missing e.g. the Gym ID in the customer table should be referencing the PK in the gym table, and the FK referencing the region table in city is missing, and there are a few others. (Grade mark: 57.50%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]23

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]The report is satisfactory. (Grade mark: 60.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]3

	
	
	



	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]49%

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

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



[bookmark: _GoBack]
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CREATE INDEX idx_customer ON Customer(FirstName, LastName, DateOfBirth, HomeAddress, Postcode, ContactPhoneNo)
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Results G Messages

CustomerlD_ GymiD  FirstName  LastName  DateOfBith  EmailAddress HomeAddress  HomeCitCode  Postcode  ContactPhoneNo  MedicalSummary  LastPaymentDate  CustomerStatus
1 2 Mark Hunty 19710621 markhuntyl2@gmailcom  69HighSt 1 sallln 1782956711 Diabetic 20200211 active
2 3 Gemma  Dulop 19991206 gembreaker@gmailcom  2bendyroad 2 CF311EW 299295671 na 20200201 active
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CREATE INDEX idx_GymDetails ON Gym(GymName, GymAddress, CityCode, Postcode, TelephoneNumber)
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CustomerD _ GymiD  FirsiName  LastName  DateOfBith  EmailAddress. HomeAddress HomeCiyCode Postcode  ContactPhoneNo  MedicalSummary  LastPaymentDate  CustomerStatus
1 12 Mark Hunty 19710621 markhunlyl2@gmailcom  69HighSt 1 sallln 1782056711 Disbetic 202002-11 active
2 3 Gemma  Duop 19991206 gembreaker@gmailcom  2bendyroad 2 CFIEW 209295671 na 202002:01 active
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“Create INDEX idx_membershipDetails
ON MembershipType (MembershipTypeID,PackageNane, PackageDescription, ContractType, DurationType, DurationQuantity, Of fPeakMembership, CancelAnytime) ;
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MembershipTypelD _PackageName  PackageDescription ContractType  DurationType  DurationQuantity ~ OfiPeakMembership ~ CancelAnyiime
12 Premium Premium package  Yearly Payment Yearly Tyear no 1
2 4 Premium Premium package  Yearly Payment Yearly

1Year no
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INSERT INTO WembershipType (MembershipTypeIn, PackageNane, PackageDescription, ContractType, DurationType, DurationQuantity,of freakiiembership, Cancelanytine)
VALUES('5", Premiun’, Premium package’, vearly Paynent’, vearly', 1 Year', no’, 1)}

TNSERT TNTO Gym(GymBranchID, Gymiame, Gymaddress, CityCode, Postcode, TelephoneNumber)
VALUES('5", Cornatine’, 67 quarntine road","1’, SAISES", 0175215667");

INSERT INTO GymiembershipPrice (HenbershipTypeId, GymID, OneTinePaynentFee, WonthlyPaymentfee, JoiningFee)
VALUES('5", 5", 280", 10", "15);

INSERT INTO Customer(CustomerID, GymID, Firstiame, Lastname, Dateofeirth, Emailddress, Homeaddress, HomeCityCode, Postcode, ContactPhoneno, Nedicalsummary, LastPaymentDate, Customerstatus)
VALUES('5", s, Connor, 'ElLenent,'1999/09/15",'cz108gmail.con’, '69 frankicbennie avenue’,’1', 'SA¢ 4PF','@179277421','n/a’,'91/62/2020"  "active’);

COMMIT TRANSACTION newtembership
€0 TRY

seemi CaTcH

ROLLBACK. TRANSACTION newembership
PRINT("Something went wrong, rolling back');
TaROM;

e catce|
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BEGIN Transaction Newlocation
BEGIN TRY

TUSERT TNTO Region(Regioncode, Regioniiane)
VALUES('5 *, ‘West Midlands');

INSERT INTO City(CityCode, CityName, CountyName, RegionCode)
VALUES(5", "Birminghan’, 'England’, '5");

COMMIT TRANSACTION NewLocation
&0 TRY

BEGIN CATCH

ROLLBACK. TRANSACTION NewLocation
PRINT("Sonething went wrong, rolling back');
TROM;

e catcs;




