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[bookmark: _Toc35899899]Introduction
For this report the student will be discussing the importance of performance tuning in a database and the distributed solution. The student will also be including data query requirements that will be important which will be frequently executed in the database. However, the student will also be identifying three secondary indexes that can be added to enhance the performance of such data queries. The student will also explain why she has chosen to index these columns. 
[bookmark: _Ref494204505][bookmark: _Toc35899900]Performance Tuning
The student has been asked by ShapeUp Gym to investigate the most important transactions for the business. This is done in order to improve query performance. The student must think about the query requirements that will be important which will be constantly executed.in the database. The student must also identify three secondary indexes that will be added to further develop the performance of such data queries. The student will also explain why they have chosen to index such columns. 
[bookmark: _Toc35899901]Indexes 
A database index permits a query to successfully retrieve data from a database. Indexes are connected to specific tables and  carries of one or more keys. A table in a database can have more than one index built from it. The keys in a database is another way of using the term values that can be looked up in the index by the user. . Each key is kept on the table columns. By identifying the keys to the index, it can be achievable to look and find one or more database records with the same value. When using an index each rows are sorted by ascending order or descending, thus allowing the database manager to go straight to its task finding correct information. 
An index can thoroughly find and retrieve data fast, this speeds up the process therefore it is important that correct indexes are defined for each table. For small databases indexes wont, be shown but as the table gets bigger queries will take much longer. This is because without the use of indexes, when a query is running the database engine will be instructed to look at every single row to find the correct information. However, when it is found the system will still try to search each row until the system has found data elsewhere in the table. 
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There are different types of indexes, but the student will be focusing on , clustered and non-clustered indexes.

[bookmark: _Toc35899902]Clustered indexes
‘Clustered indexes sort and store the data rows in the table or view based on their key values.’[2]. When a clustered index is made, this describes what order the physical data should be kept safely stored within the database table. However, this means only one clustered index on each table is required. This is because the data row on each table is kept only in one ascending order. If the database table has no clustered index then its data rows are kept in a structure that is unordered, the term used for this is called a ‘heap’. 
The advantages of using clustered index is that when a user would like to retrieve data, this can be done extremely fast. Using clustered index as a method when performing a query, the data is already ordered beforehand. Thus, it is then up to the user to correctly going to the clustered key and to the page the rows are stored. But there Is a disadvantage to using clustered index. Such as one being when user is entering data onto a database table, the process can begin to be slow in much larger tables. Which indicates this is a good method for small tables for a fast process. 
[bookmark: _Toc35899903]Non clustered 
non-clustered index is an approach a user gets when performance tuning their database. Non-clustered database has a completely different structure from data rows. ‘non-clustered index contains the non-clustered index key values and each key value entry has a pointer to the data row that contains the key value’[2]. However, non-clustered compared to clustered index is different because the ordered data isn’t stored on the index but does hold a pointer back to the base data. 
Thus, if the index does not hold the actual data , the query engine will perform an extra precaution step to locate the data. An advantage to using non-clustered index would be is that the user/creator of the database is not confined to just one, this is different to the clustered index, this allows users to use more. 
Disadvantage of a non-clustered index would be it takes up a lot of space, this makes a lot of disk space being used, this is because non-clustered index is small compared to clustered index. 

[bookmark: _Toc35899904]3 indexes for shape up gym. 
In this section the student will be identifying three indexes for ShapUp Gym. This is done to help and benefit to retrieve data faster. The student will now explain why these indexes were chosen and how they will benefit the company. So, by using the guidelines given below are the 3. 
[bookmark: _Toc35899905]Gym ID
This index is chosen because it is unlikely to change , and it is a good choice to implement on the database. With the gym id index the business can search the customers FirstName to view their details such as FirstName , LastName ,EmailAdress from the table. Benefits them because the business can specifically find and search up a customer without going through all of them. 
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[bookmark: _Toc35899906]Branch ID 
Shapeup gym will find this helpful because again they can specifically find a certain branch without having to go through all of them. This will be done using BranchId index, BranchName, Address, PostCode, PhoneNumber. This is good for the business because if they further grow and open more branches, they can easily look them up without have a cluster of information and have one individual branch appear. 
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[bookmark: _Toc35899907]Locate the package name for a membership type. 
[image: ]the index PackageName can be used for the business because if there are any audiences who may look at the website for Shapup Gym and want a contract, but they want a certain package. Then having this index in place will allow them to search specifically on their needs . this helps with not having so many options come up and save time for customers who want to join and pay quickly.However, if there is a customer that is a member already they can cancel and terminate their contract without going through a lot of options.  The following can be used for the business, PackageName, Description , ContractType, DurationType, CancelAnyTime. 
[bookmark: _Toc35899908]Distributed Database Solution
The student has been asked to use the Shape up Gyms case study. The student has been given the task to come up with a proposed distributed database design , which can be used to distribute information according to the proposed requirements  given in the case study.
A distributed database is a set of databases in a distributed system that splits a database into multiple parts which will then allow users to gain access to many remote sites that their data is stored.’ Portions of the database are stored in multiple physical locations and processing is distributed among multiple database nodes’[1].
However, distributed databases integrate all of the data logically, this persona is to show as if all data was stored in the same location. Data is always allowed and available to users at other sites. The student has acknowledged data throughout each site is always under control of a DBMS, where the DBMS can control local applications independently, each DBMS can part take in 1 minimum global application.
There are many advantages of a distributed databases, such as they are dependable of modular development, which allows systems to grow by adding new computers and loads of local data to a new site making it available to connect them to the distributed system without any implications. 
However, if any problems occur in centralized databases. The system will stop completely. When an essential part fails in a distributed database system , the system will still continue to go on at a much slower performance, this will continue until the error has been removed and fixed. 
Databases can be distributed and split into many parts. The student will be covering the following 
· Horizontal Fragmentation
· Vertical Fragmentation 
· Mixed Fragmentation (Vertical & Horizontal Fragmentation)
· Derived Fragmentation




[bookmark: _Toc35899909]Horizontal Fragmentation 
Horizontal fragmentation is a place where data is being separated by rows which lets the user to fragment the data base attributes. Fragmentation is a relation that can be divided into a number of sub relations this is then called ‘fragments’ which is then distributed. Horizontal fragmentation is a subset of tuples (rows), and splits tables by rows. Each fragment is kept at a different node. 
Here is an example of a horizontal fragmentation p(R):





For shapeup Gym the student has come up with a design that will be useful to use here is the following. 

	[bookmark: _Hlk35895973]S1: County = ‘City and County of Swansea

	S2: County = ‘City and County of Gwynedd Bangor’

	S3: County = ‘City and County of Carmarthen’

	S4: County = ‘City and County of Bristol’



This will cause the fragmentation of 4, that falls under the attribute of ‘County’.  The horizontal fragmentation is used to separate the information by the country attribute. 
S1
	CityCode
	Name
	County
	Region

	SW11

	Swansea
Neath
	City and County of Swansea 

	South





S2
	CityCode
	Name
	County
	Region

	BA22
	Bangor
	County of Gwyndd Bangor
	East



S3
	CityCode
	Name
	County
	Region

	BR33
	Bristol 
	County of Bristol 
	West



S4
	CityCode
	Name
	County
	Region

	CA44
	Carmarthen
	City and County of Carmarthenshire
	North



If the user wanted to reconstruct the database, they can do so with the union operation.
S1 ∪ S2 ∪ S3 ∪  S4 ∪ S5 = (County).
This done like this so that the horizontal fragmentation splits data by county and each row it their relevant county. 







[bookmark: _Toc35899910]Vertical Fragmentation
Vertical fragmentation is a subset of attributes, this splits tables by columns. Below is an example of a vertical fragmentation . If an individual was creating a vertical fragmentation, then there would be a table with 2 strong columns at one fragment and 3 columns on the other fragment. However, the ID is important at both tables because it is a primary key for each one.
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For shapeup Gym the required database design would be called ‘Customer’ table. This is because it will allow the separated data to be stored at their sections that is needed by them. 

	C1
	JoinDate | BankAccountNo | SortCode

	C2
	CustomerId | GymId | FirstName | LastName | DateOfBirth | EmailAddress | Passcode | HomeAddresss | HomeCtyCode | PostCode | ContactPhoneNo | MedicalSummary 



	JoinDate
	BankAccountNo
	SortCode

	2017-03-12
	67842167
	60-33-45

	2016-07-27
	78903451
	71-20-67

	'2019-10-17
	35678245
	90-44-79
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[bookmark: _GoBack]









[bookmark: _Toc35899911]Mixed fragmentation 
‘mixed fragmentation as a process of simultaneously applying the horizontal and vertical fragmentation on a relation’[3]’. The reason for a mixed fragmentation is because it comes up in distributed databases because this allows users to access subsets of data that are vertical and horizontal fragments, which processes queries or any transactions that can enable access these fragments. 
[bookmark: _Toc35899912]Derived Fragmentation 
Derived fragmentations are tables based on constraints. ‘Both tables are linked with each other with the help of primary and foreign key and must establish the Owner-Member relation’[4]. The primary horizontal fragmentation method is used when a user horizontally fragment a desired table which is not then relied on any other owner. This happens when users think about a relation which relates with another relation using a foreign key concept. Thus, whenever a record is implicated into a member table , the foreign key column value of the implicated table must record and verify. This is for the availability in its own table. This is then considered a user may not fragment the parent table and the child table. 

1.https://searchoracle.techtarget.com/definition/distributed-database
 2. https://docs.microsoft.com/en-us/sql/relational-databases/indexes/clustered-and-nonclustered-indexes-described?view=sql-server-ver15
3. http://citeseerx.ist.psu.edu/viewdoc/summary?doi=10.1.1.9.189
4. https://t4tutorials.com/derived-horizontal-fragmentation-in-distributed-database-systems-ddbs/
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CREATE INDEX idx_Customer_GymId ON Customer(GymId, FirstName, LastName, EmailAddress)
SELECT GynId, FirstName, LastName, Emailaddress FRON Customer
SELECT GynId, FirstName, LastName, Emailaddress FROM Customer WHERE FirstName LIKE 'Lucy’
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CREATE TNDEX idx_Gym BranchId ON Gym(Branchld, Branchiame, Address, Postcode, Phonenumber)|
SELECT BranchId, Branchiiane, Address, Postcode, Phonenumber FROM GV
SELECT BranchTd, sranchiiame, Address, Postcode, Phonenumber FROM GYM WHERE Branchiisme LIKE 'Shape Up Gyn Bristol’
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CREATE TNDEX idx_MembershipType_Packagellame ON MembershipType(Packagellame, Description, ContractType, DurationType, CancelanyTime)
SELECT PackageName, Description, ContractType, DurationType, CancelinyTime FROM MembershipType
SELECT PackageNiame, Description, ContractType, DurationType, CancelnyTime FROM MembershipType WHERE PackageName LTKE 'Day-Pass’
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