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Abstract (1)
This report will show the improvements and creation of a database created for the company CyclesToShare. This company is currently based just out of Swansea and is looking to expand its business further around Wales. The problem in hand was that they were seeking to upgrade their current IT Services and looking at implementing a distributed database model and replacing it with their current system.
Finally, this report will look at the decisions that were made by the personnel creating the database and why they had chosen the solutions that were created. The advantages and disadvantages of a Distributed Database have also been shown.

Performance Tuning (2)
Indexing columns are important when creating large databases or when you must access data on a regular basis, Indexes help the performance of the database by creating an index to a certain part of data it allows the database to quickly find the data when using a SELECT function. [2]
The problem with indexes is that when the data they are connected to needs to be modified or updated this data then needs to update all the indexes associated with that data. If you have a lot of indexes in the database, then this can be slower than just selecting the piece of data without having an index connected, therefore you should only have indexes for very important parts of data that need to be accessed on a very regular basis. [2]
Personnel creating the database thought of 3 areas that they could create indexes within the database that allowed the data to be collected quickly, these areas were:
FK_Rental_AccountNo was chosen for two reasons, it's a large table with a lot of columns this makes it ideal as small tables shouldn't really be used for indexing as you could be wasting power collecting data that might not be important. The Accounts table, on the other hand, is very important to both the customer and company as this table will store most of the personal data of the customer itself.
FK_RentalBike_Rental was the second index to be chosen as this data was a Foreign Key to another Table and it allowed the personnel to access the Rental table information within a short amount of time when a customer is choosing what kind of rental, they would like to buy from CyclesToShare. This type of data would be used often when a customer is booking a rental.
The last and final Index that was chosen to be used FK_AccountSubscription_AccountNo this allowed them to access the relevant Account details when updating/looking at the current Account Subscription, The personnel felt that when renting a bike the account subscription would have to be checked to make sure they have an active account and payment to be able to rent a bike from CyclesToShare.


Distributed Database Solution (3)
A Distributed Database Management System (DDBMS) is a database that is not at a central location, its spread across a network with their own local databases for either a certain department or data storage, its more familiar towards a big company where they can have multiple local databases running on their own server across the globe that receives and push data to make a global table of data. [1]
The advantages and disadvantages of a DDBMS is listed below: [3]
Advantages (3.1)
· Expandable
· Transparency levels of data
· Store data depending on the department
· Cheaper
· Redundancy
Disadvantages (3.2)
· Complex (Full view of the database)
· Difficult to maintain
· Data integrity loss
· Hard to find experienced people to manage/create the database 
The distributed database design that was considered by the personnel creating the new database had to look at each table and how they could integrate the current database into a distributed database. We will look at the most common way of splitting data in a distributed database design.
Fragmentation is where you would split data into smaller pieces of data called fragments, these fragments are then split into different locations around the business network in their own unique and local database and can be collected and gathered together with other fragments of the same table, Once all tables have been collected they are then put through a union function or combined via the same Primary Key being used that would take all the individual tables and combine them into one single table allowing all data from the network to be seen and filtered through.



No Fragmentation (3.3)
The first type of fragmentation is “No Fragmentation”, this type of fragmentation actually isn’t a fragmentation type it’s more of a way of saying that the data never gets split up into local databases, it instead gets a copy of its self and then gets pasted into every local database as these tables have either small amounts of data or data that is not used on a regular basis/updated. [1]
Example:
[bookmark: _GoBack]CityCode and StationCode can only have a certain number of columns depending on how many Cities and Stations there are around the World, of course, this data would be manually added as the company expanded across the United Kingdom. These tables would be good for this type of fragmentation because there will not be a lot of data added on a regular basis and because these tables are small then it would be better to create a copy of them over the network and placed in every database.
Tables No Fragmentation:
· CityCode
· StationCode
· TariffID

Horizontal Fragmentation (3.4)
Horizontal Fragmentation is a way of splitting data into tuples/rows these rows can then be split via certain attributes in the column an example of this would be a gender attribute in a column that can only be male or female, You would be able to have a horizontal fragmentation on the table and split them up via male and female values. [1]
Examples:
Account Table can be fragmented horizontally via CityCode allowing the tables to be split depending on what current City the business is currently running in.
A1: 	CityCode = “CC00000AA” (Account);
A2: 	 CityCode = “CC00000AB” (Account);
A3: 	 CityCode = “CC00000AC” (Account);
A4:       CityCode = “CC00000AD” (Account);
Reconstruction: A1  A2  A3  A4
The second table that can be horizontally fragmented is the Bike table as this can be split via the StationCode as there would only be a certain amount of Station Codes that the business is assigned this allows the data to be split easily.
B1: 	StationCode = “ST00000AA” (Bike);
B2: 	 StationCode = “ST00000AB” (Bike);
B3: 	 StationCode = “ST00000AC” (Bike);
B4:       StationCode = “ST00000AD” (Bike);
Reconstruction: B1  B2  B3  B4

Vertical Fragmentation (3.5)
Vertical Fragmentation is a way of splitting fragments of data up vertically with a Primary or Foreign Key allowing important data for example personal data to be put into a completely different local database to all the less important data like prices of certain bikes or hourly prices for certain subscriptions. [1]
This type of fragmentation can be very useful for security within the business as information is split apart. This type of fragmentation can also be very useful for splitting data into certain parts of a company an example of this would be splitting all customers purchases and bike rentals into the Finance part of the company. [1]
Examples:
The AccountSubscription table can be split vertically as we can split the AccountNo with the Primary Key and split the rest of the information and store in a completely different database. 

S1:	  SubscriptionID, StartDate, EndDate, SubscriptionType, TarriffID, Status (AccountSubscription)
      	S2:	 SubscriptionID, AccountNo (AccountSubscription)
	Reconstruction: S1 ⋈ S2
The Rental table can be split up so that the AccountNo is stored somewhere else on the system and the rest of the details are sent to the store that the customer will be picking the bike from, this allows the store to know who will be picking up the bike.
R1:	  RentalNo, BikeCode, BookingDateTime, PickupStation, LockCode (Rental)
      	R2:	 RentalNo, AccountNo (Rental)
	Reconstruction: R1 ⋈ R2
RentalBike can be split into both a transaction and store information for the bike’s details. This could possibly useful for the finance team who could take the customer charges while the store would know when the bike had to be returned.
RB1:	  RentalNo, BikeCode, PickupDateTime, ReturnDateTime,  ReturnStation, Comments (RentalBike)
      	RB2:	 RentalNo, HireCharge, LostLockCharge, DamagesCharge (RentalBike)
	Reconstruction: RB1 ⋈ RB2
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