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[bookmark: _Toc3898162]Abstract
Cycles to Share are a bike rental service in which a customer can rent a bike for a few hours and then return it to any of Cycles to Share’s bike stations. To help them expand, this report will demonstrate an understanding and skill of Database Management Systems which can be applied to Cycles to Share. In this project the author will discuss the importance and use of performance tuning, queries and views as well as to propose a distributed database design which would help Cycles to Share and finally to display the author’s implementation of SQL in a Database Management System.

[bookmark: _Toc3898163]Performance Tuning
Performance tuning is defined by a process in which data is stored readily so that it can be read and written into queries and views faster than if performance tuning was not performed. Performance Tuning (Indexing) has the tables’ information ready to be displayed as soon as it is called, which is a good for when the user needs that information quickly, however, as a result of this process, entering new data into indexed fields is more time consuming. [1]

[bookmark: _Toc3898164]Data Queries
Database queries are typically a list of desired information usually with a few requirements that must be met before the information is displayed. For example, a business might want to see all customer details of only the customers that have signed up before a certain date so that they can send the customers discount codes. The point of the query is to find that information and test it against the database so as to only show the user exactly what they want. A valuable benefit to queries is that the user can test multiple arguments against multiple data types and generate the information they need. A query used in the database created for Cycles to share is to display bikes that have been stationed in Port Talbot, this is a helpful query as the business can more easily track the last stationed location of their bikes as customers are able to deliver the bikes to any of Cycles to Share’s stations. [2] The most important thing that makes any query a significant one is that a significant query allows the user to make more informed decisions based off of it. For example if a query discovered that most customers rent a bike from Neath to Swansea and don’t ride back, this might be a good sign to the Cycles to Share that their Swansea station doesn’t need bike deliveries as often and that more resources should be spent getting more bikes in locations such as Neath when possible as the supply at the Neath branch isn’t replenishing by customer use alone and so they will need a few deliveries. [3]

[bookmark: _Toc3898165]Views
A view in a database is similar to a query however it allows the user to use columns stored in multiple tables using join operations. This creates a customisable table with whatever details the user wants regardless of which table they originate from. [4] The customisability of the views are what makes the feature useful to businesses. It means that the user can define exactly what they want based on their own applied rules. For example Cycles to Share might want to promote their less popular bikes or find out why they aren’t being rented as much. To do so they could define how often bikes are rented and search for the ones that aren’t rented as much as others and use that information to get the less popualr bikes used as often as the others. Once a view is made it becomes harder to alter that view, instead an entirely new one might have to be made in its place if the user needed additional information or test them to slightly different arguments. An example of a View created for Cycles to Share is a view created to view all renting activity of the most popular bike, this is helpful so that Cycles to Share can track the bike and find out where it is and see a large list of possible damages it’s experienced recently.
[bookmark: _Toc3898166]Indexing
Indexing is the process of creating an ordered data file. This file is saved and can be accessed quickly. As a result, searching for this data is faster as it can be read from a saved file rather than gathering the data from a server. [5] As a result of the improved access time however, inserting data becomes a more strenuous activity for the database as it needs to also find space in the file to place itself into it. This applies to updating and deleting data too, the database fields must be found in the ordered data file and then updated to either change information or delete it entirely. Also as a result of the ordered data file, the information must be saved onto the businesses PC. This means that adequate space to store this information must be available.
For Cycles to Share the author has created three indexes for useful information. The first one created was for information on rental transactions. Rental information was chosen as an important index as this data would only need to be read in situations where something important is discovered about a previous rental order. However, if the business loses connection to the server during their operation then this information would be very useful to read whilst serving customers.
The second index created was for Account information that would be often searched for. The author recognises that account information would often be written into the system and thus this process would take longer to save into two locations, however it is the author’s belief that the business would mostly serve regular patrons who would use the service every day. The business would grow and get new members but this information only needs to be entered once per customer and thus this prolonged process would only effect each customer once and whenever they change contact information or move house. However similarly to the previous example, if the business lost connection to the server then the account information is very useful to have stored onto the system as this allows the business to still operate as every customer needs an account to ensure that the business can guarantee that their bikes are returned.
The third index created stores information about Tariff Rates. Tariff rates are the prices and information regarding subscription options. The only instance in which these tariff rates are to be updated are in the event of a price change or a new subscription option, this would likely happen once every 4 months if Cycles to Share wanted to include these changes seasonally. However, the price ranges and subscription types are very useful to have read often and don’t need to be written into too often if at all and thus this information can be indexed so that employees can get price information and subscription information quickly.
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Implementation of Indexing
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[bookmark: _Toc3898168]Distributed Database Solution

[bookmark: _Toc3898169]Fragmentation Strategy 
The three main fragmentation distribution methods are horizontal, vertical and mixed. All of these methods rely on sections of the tables being split into groups or sets. Horizontal distribution is the act of splitting a database by its rows. For example, Cycles to Share might decide to split their bikes’ information by splitting them into their current station location. So all bikes located in Neath would be one set of information and all from Swansea would be another, this is called a horizontal fragmentation strategy because it splits the tables by the values located in each row. This method is usually chosen to distribute data that match specific requirements.
Vertical fragmentation distribution strategies are when the database is distributed by columns. So a financial department of Cycles to Share might be interested in having billing information from customer accounts but that information might not be useful to certain station employees. Vertical fragmentation distribution strategies are mostly used when only certain sets of information on a table are needed.
Mixed fragmentation distribution strategies are a mixture of both vertical and horizontal distributions. For example Cycles to Share might decide to split a table vertically by choosing to split the database for only contact information of customers and then split it horizontally by specifying that only rows that say the customer lives in Swansea should be distributed. [6]
[bookmark: _GoBack]Fragmentation like this however could prove to have its disadvantages. For example, the system could run slower if all the information is fragmented and stored not as one unit of information. Benefits of using fragmentation methods are increased security and efficiency as information that is not needed are not saved for the user.

[bookmark: _Toc3898170]Global Tables
Global tables are strategies of data allocation. Mainly Complete Replication of Global relations (tables) and selective replication of global tables. Complete Replication is when a complete copy of the database is stored at each of Cycles to Share’s stations. Complete replication has the benefit of having all data accessible from all of the businesses sites which would be helpful to have in the event of a server failure. However complete replication is a bad system if the business has a lot of database data as this will cost load times and storage space. Selective Replication of global tables refers to certain parts of the database stored on site, fragmented and distributed depending on the necessary information each site requires. Cycles to Share might decide to use selective replication so that only information relating to each station is shown, however might also decide to use complete replication for consistency among all stations.

[bookmark: _Toc3898171]Conclusion
In this assignment the author has demonstrated skills in database creation and has displayed an understanding of the core concepts and ideas of database management systems. The author believes that the database produced is suitable for Cycles to Share and that the added views and queries would be helpful to a business working with databases. Databases are valuable to any business and database management skills are essential skills to develop. 
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A view that could be used is a view that tracks the activity of each bike. For example Bike 1 has been rented 4 times.
In the most recent renting of the bike the bike suffered some damages and needs to be repaired.

The View also shows that Bike 1 In it's third renting was stationed at Port Talbot when it's typically found in the Neath Station
EICREATE VIEW TrackBikel AS

SeLECT *

FROM RentalBike
WHERE BikeCode - 'B100001';
@

- Test the view
EISELECT * FROM TrackBikel;

@

Some customers choose to purchase a membership program
The View, AllMembers shows every customer who has opted for this.
EICREATE VIEW AllMembers AS

SeLECT *

FROM AccountSubscription

WHERE SubscriptionType = 'Member';

@

- Test the view
EISELECT * FROM AllMembers;
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SubscriptionPrice DECIMAL(4,2) NOT NULL,
FirstHourRate DECINAL(4,2) NOT NULL,
HourlyRate DECIMAL(4,2) NOT NULL,
MaxDailyRate DECIMAL(S,2) NOT NULL

Performance Tuning or Indexing saves often used columns in a database. This means they are viewed faster to decrease loa
However as an effect of this, saving information to these colums takes more time.

- This means it's benificial to index columns that are most often read.

EICREATE TNDEX OftenUsedRentallnfo

ONl RentalBike (Rentallio , BikeCode, Returnstation, HireCharge, LostLockCharge);

EICREATE INDEX OftenUsedAccountInfo
Ol Account (Accountlio, Firstliame, Surname,Email,Phoneliunber, AccountAddress, AccountPostcode, CityCode) ;

EICREATE INDEX OftenUsedTariffRateInfo

Ol TariffRate (TariffId ,SubscriptionType ,SubscriptionPrice ,FirstHourRate ,HourlyRate ,MaxDailyRate);
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- Due to a billing error Richard Pike's (account number ACB9G2) payment method was declined and so the account details should now be updated to display this

EIUPDATE Accountsubscription
SET [Status] - 'Unpaid’  -- Setting acccount status to unpaid

WHERE Accountlio = 'AC00002' AND SubscriptionId = 'S00002'

EIUPDATE Accountsubscription

SET TariffRate - '00.00'  -- Setting subscription cost to £0 as no money has gone through

WHERE Accountlio = 'AC00002' AIID SubscriptionId = 'S00002'

EIUPDATE Accountsubscription

SET SubscriptionType = 'None'  -- Making the subscription type to none to remove the membership status
WHERE Accountlio = 'AC00002' AID SubscriptionId = 'S00002'

-~ Checking AC0002's status has changed
SELECT * FROM AccountSubscription

The owner of account ACB9096 has recently moved location to a new house
- An UPDATE must be made to their home address to make contacting the customer easier
EIUPDATE Account.

SET AccountAddress = '27 Dalton Road’

WHERE Accountlio = 'AC00006"

EIUPDATE Account.

SET AccountPostcode = 'SAL2 M’

WHERE Accountlio = 'AC00006"

-~ checking POSTCODE and Address
SELECT Accountaddress, AccountPostcode FROM Account WHERE AccountNo = 'AC60006"
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