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1. [bookmark: _Toc3993529]Abstract 
The report looks at the effects of indexes in a database and how efficient it can make a database. It also looks at what the indexes needed to be on so that they were effective on the database rather than using an index on a table which was not being used as much as something else. It also covers the types of fragmentation and how it is used in database management systems, and how the different types work.

2. [bookmark: _Toc3993530]Performance tuning 
2.1 [bookmark: _Toc3993531]Data queries 
Data queries that would be frequently used in the Cycle to share database would be the columns that would be important for booking and renting a bike. The requirements are important because if the author does not know the main requirements for the database, he could be creating indexes for functions that would not be used as much, or indexes that are too small. Indexes are a very efficient way of finding data inside of a database. ‘A database index allows a query to efficiently retrieve data from a database’ [1], the cite states that it is a good way to efficiently retrieve data. The requirements would be to be able to rent a bike which would include the attributes pickup date and return date, so that the user would know when to pickup and return the bike. Another requirement that the database would require would be to view the Tariff types, these would be the subscription type and subscription price, this would be to view the current the current tariff types available and the prices. Another requirement would be to locate and get information on a bike, this could improve the performance because there would be lots of bikes and this would make a faster and more efficient way of finding and bike on the database. The author chose to use these secondary indexes because they were the most important functions in the database and when sifting through lots of data such as the bike information table, tariff information table and the rental bike information table, it is easier t use a secondary index to look for the data in each field which is specified in the index description.
2.2 [bookmark: _Toc3993532]Indexes created  
After analysis done by the author, the indexes that were chosen to be done was firstly on the Rental bike table, it finds the rental bike table and also specifically finds the pickupdatetime and returndatetime collumn rather than going through every table. This is so that when a user wants to have information on their bike rental, if can find the data efficiently.
[image: ]
The second index that was created after analysis was on the tarrif information, this is so that the user can find information on the subscription type and price without having to go through every table.
[image: ]The third index that was created was on the bike information, this was so that the author could find the data on what specific bike it was and where it was.
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3 [bookmark: _Toc3993533]Distributed database solution 
3.1 [bookmark: _Toc3993534]suitable fragmentation 
Horizontal fragmentation is the distribution of rows. It is often used to make the queries run faster, as cited below.
‘Allows a relation or class to be partitioned into disjointed tuples or instances……should be fragmented so the queries of the site run faster.’ [2]
This would be the fragmentation of a column so that the data in each column can be seen in a different way, this would be for the account table, it would be split into rows, this would mean that one row would have the data from one person. Another table that would do this would be bike. The user could use a where statement so show certain information for a bike. It would split it into columns to show the information for one bike. Another case would be, in the bikes table. The table would be split so that the bikes in a certain station would be in one station then divided, then another table with the details of the bikes in that station and it would be the same for the bikes in the other stations.

Vertical fragmentation is the fragmentation (dividing) of a table vertically so that it can be seen by each attribute, when divided, each table should have the primary key,
	‘…allows a relation or class to be partitioned into disjoint sets of columns or attributes except the primary key’ [2]
 This could be done by looking at the information about the bikes in a certain location, the user could want to see bikes at one station, this means it would be split into vertically into columns so show each data in a specific field, rather than the users data, you can see all of the different users on the system data in one specific field. For example, in the station table, if you wanted to see where each station is, you could fragment the citycode column and by looking at the citycode column, find what city the station is in.

the table is divided into arbitrary blocks, based on the needed requirements.

Mixed fragmentation is the fragmentation of a table in which the table is split up mixed depending on the needs of the user.
	‘…the table is divided into arbitrary blocks, based on the needed requirements.’ [2] 
It states that mixed fragmentation depends on how the user will need to split the tables depending on how they need them. Mixed fragmentation would be, in the accounts table, it could be split horizontally so that the user can see the city code of each account, to see where the owner of each account is from, each account from one station would be in one table and then divided from the next table which is full of accounts from the next city. It could then be split vertically for the users account details like, her name, address, date of birth and other personal information. Then it would be divided into another table for the account details like the payment details and the station information and information on the bikes.

Derived fragmentation is when relations are in many tables. If the user wanted to see all the details for a rental, it would mean joining the columns from the rental table which would be the account number, pickup station and rental number. Then because of that table having the account number, you can then fragment the account table which would have the names and other details of the user. This would mean seeing both details of the user from different tables.
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RentalBike : pickupdate , returnDate
KREATE THOEX RenatlBikeInfo ON RentalBike (PickupDateTime DESC, ReturmDateTime DESC);
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~Tariff : subscriptionType , subscriptionPrice
FREATE TNDEX TariffInfo ON TariffRate (SubscriptionType DESC, SubscriptionPrice DESC):
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