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[bookmark: _Toc4594346]Introduction
The report discusses the operations involved in data manipulation, what indexes are, and the ones chosen for cycles to share to improve the efficiency of the database.
The distributed database solution is a method of fragmentation of data into separate tables that are stored on different systems at different locations, these are used to improve a database and examples of this for cycles to share can be found within this report. The different fragmentation methods are analysed and used on the cycles to share database to improve its functionality and to meet the requirements set by the cycles to share company. Finally, examples of the methods on how to reconstruct the fragments to view the original tables and the data are evaluated within the report.


[bookmark: _Toc4594347]Performance tuning
[bookmark: _Toc4594348]Queries
There are four operations used for data manipulation they include create/insert which is used to input new data into a database table, read/select which is used to select data held within database table, update which is used to alter data that is already present within the database and delete which is used to permanently delete data from the database tables.
Each time a query is read it searches through the entire tables that are called within the query to carry out its operation, this takes time to carry out if the database contains large quantities of data, to accelerate the queries indexes are implemented [1]. Indexes provide order to allow queries to search specific areas of the database, enhancing the performance of the database as queries can run faster and preform faster lookups [2][3][4].
An index is a copy of the columns that have been selected from a chosen table, there are many types of indexes three examples include non-clustered, clustered this is when data is sorted in either ascending or descending order and cluster is when a number of database and tables are joined to create an index they are related by linking primary and foreign keys[5] [6].
When creating indexes, it is imperative to avoid columns that are likely to be updated frequently, as the efficiency will be reduced, and overheads are likely to occur as the order of an index must be recalibrated for the updating of data[7] [8][5].
‘if the workload contains many insert/update/deletes then some indexes can have a negative impact on performance because they need to be maintained.’ [7] PP17
Gerhard Weikum, Arnd Christian Konig, Achim Kraiss et al

Columns within the bike and rental bike tables will alter frequently as bikes are returned and rented, within the bike table the status column of the bike will continually alter between vacant, occupied or in-repair, while in the rental bike table the comments and the rental dates of bikes have the potential of being updated and altered requiring constant recalibration if they were indexed causing an overhead.  

Tables that do not hold many records of data should not be secondary indexed as they are not large enough to benefit from the speed improvement, there would be additional writes and storage to hold the index, therefor it would not be benefiting the speed of the queries to outweigh the cost for storing or creating the index [8].
There are only 5 columns within the tariff rate table if it is updated it will only hold a limited amount of data, the city table also holds a limited number of columns although it will not be updated regularly due to it limited data it would be inefficient to index either of the tables.



[bookmark: _Toc4594349]Secondary indexes
The station table could have been indexed as the columns have the potential to be queried frequently and are not updated regularly, the other tables were indexed as they will potentially be queried at a higher rate and hold more data than the station table, there for it was more valuable to index those tables instead.

[bookmark: _Toc4594350]Account
The account tables Surname, FirstName and DateOfBirth have been indexed, users of the account may request information from their account and may not know their unique AccountId but will know their own personal information that would be used in a query that uses the surname, FirstName and DateOfBirth of the user to find the accountId that can be used in further queries to find more data that is requested.
CREATE INDEX AccountIndex ON Account (Surname ASC, FirstName ASC, DateOfBirth ASC)

[bookmark: _Toc4594351]Account subscription
The AccountSubscription table’s AccountNo and SubscriptionType have been indexed as many records and large quantities of data will be stored within this table. The company would not delete the gathered data but keep it for their records for as long as they are able, therefor the table will contain large quantity of data.
The account subscription table would rarely be edited when an existing account user wish to alter their account subscription, a new account subscription is created and stored in the table for that account. Having the AccountNo and SubscriptionType indexed improves the queries that want to identify the most popular subscription types and if account users are still active or changing to another account type, this information can provide valuable insight of the subscriptions that are most popular and the number of currently active account subscriptions, due to the large quantity of data that will be held within this table it is vital that it can be accessed quickly.
CREATE INDEX AccountSubscriptionIndex ON AccountSubscription (AccountNo ASC, SubscriptionType ASC)

[bookmark: _Toc4594352]Rental
The Rental table’s AccountNo and RentalNo are indexed as the rental table will be queried frequently. An example of such a query can be seen within the database under the transaction section, the index for the rental table will be useful within this scenario as shown in figure 1 the AccountNo is being queried in the if condition, other queries such as this may be used on the rental table there for having it indexed improves the performance of the database.
CREATE INDEX RentalIndex ON Rental (AccountNo ASC, RentalNo ASC)





[bookmark: _Toc4594353]Distributed database solution
When a small business expands such as cycles to share they may require more branches that are situated in different locations to function and carryout tasks, these branches require data specific to their role within the company [9], therefor the original database structure that previously met the needs of the business requires alterations such as a distributed database management system [10].
A distributed database management system is a system that has split or copied the data held within a database across multiple sites [11] [12] [13]. The DDBMS can either be replicated were the database is copied across all sites which requires constant updating if the data is altered within one site or it can be fragmented across the different locations. 
When the database is fragmented the specific data is split across the different sites that require access to it, making the system more efficient as the sites are not holding unnecessary data or trying to access data from sites that are far away which causes an overhead [14]. 
There are various methods of fragmenting, horizontal fragmentation is dividing the tables by the tuples or rows allowing for individual segments of data that have specific values to be separated and distributed as they are needed [15][16][17].
Vertical fragmentation is separating entire columns of data that are known as site or set, each of the sites must have at least one column the same as another for instance the primary key, this is required to reform the table to make it whole again [17] the mixed fragment is used when the vertical and the horizontal fragmentation is not enough, the mixed fragment consists of both a vertical fragment and a horizontal fragment. The derived fragment is used when two or more tables are required at the same site, but they have been fragmented at different locations, the derived fragmentation must follow the constraints of the original tables. 


[bookmark: _Toc4594354]Fully replicated fragmented relation
For the City table and the tariff rate table it would be more costly to fragment these tables as they do not hold a large amount of data and are rarely updated or altered there for the City table as seen in figure 2 and the tariff rate table as seen in figure 1 will be replicated across all databases.

[image: ]
[bookmark: _Toc4594402]Figure 1 Original Tariff rate table
[bookmark: _Toc4594403]Figure 2 Original City table

[bookmark: _Toc4594355]Bike
[bookmark: _GoBack]The bike table would be horizontally fragmented as the different stations require access to the bikes within their own stations while not requiring the bike information from other stations. Figure 3 is the table before it is fragmented. 
[bookmark: _Toc4594404]Figure 3 Original Bike table not fragmented











The images below represent the bike table after it is fragmented horizontally using the different station codes.

B1: StationCode = 'SC98754' (Bike)
[bookmark: _Toc4594405]Figure 4 Bike table fragment 1





B2: StationCode = 'SC65478' (Bike)
[bookmark: _Toc4594406]Figure 5 Bike table fragment 2





B3: StationCode = 'SC65754' (Bike)
[bookmark: _Toc4594407]Figure 6 Bike table fragment 3






B4: StationCode = 'SC54343' (Bike)
[bookmark: _Toc4594408]Figure 7 Bike table fragment 4






B5: StationCode = 'SC87675' (Bike)
[bookmark: _Toc4594409]Figure 8 Bike table fragment 5






The fragments that have been configured using the StationCode are complete as all the columns are present within B1, B2, B3, B4, B5 as seen in figure 4, 5, 6, 7, 8. 
To reconstruct the fragments back to the original table within figure 3 all the individual fragments must be brought together as a UNION e.g. UNION: BikeTable = B1 ∪ B2 ∪ B3 ∪ B4 ∪ B5.






[bookmark: _Toc4594356]Account
Cycles to Share has requested that their finance department who process and handle all payments of accounts be situated at the head office in Swansea while the other information is fragmented for HR therefore the Account table were all the columns that hold the financial data must be fragmented vertically to accommodate this request while all other data will first be vertically fragmented to HR and then horizontally fragmented to the different city stations. Figure 9 displays the Account table prior to it being fragmented. 
[bookmark: _Toc4594410]Figure 9 Account table not fragmented


The images below represent the account table after it is fragmented vertically to separate the financial data from the other personal data.

A1:  AccountNo, PaymentDate, PaymentCard, PaymentCard (Account)  
[bookmark: _Toc4594411]Figure 10 The vertical Account table fragment 1






A2:  AccountNo, RegistrationDate, FirstName, Surname, DateOfBirth, Email, AccountPassword, PhoneNumber, AccountAddress, CityCode, PostCode (Account)  [bookmark: _Toc4594412]Figure 11 The vertical Account table fragment 2



A2 should be horizontally fragmented as the different stations require access to the accounts within their own cities while not requiring the bike information from other stations.
A2.1: CityCode = 'CC23456' (A2)
[image: ]
[bookmark: _Toc4594413]Figure 12 Account table fragment 2.1

A2.2: CityCode = ‘CC56789’ (A2)
[image: ]
[bookmark: _Toc4594414]Figure 13 Account table fragment 2.2

A2.3: CityCode = ‘CC34567’ (A2)
[image: ]
[bookmark: _Toc4594415]Figure 14 Account table fragment 2.3

A2.4: CityCode = ‘CC12345’ (A2)
[image: ]
[bookmark: _Toc4594416]Figure 15 Account table fragment 2.4

A2.5: CityCode = ‘CC12356’ (A2)
[image: ]
[bookmark: _Toc4594417]Figure 16 Account table fragment 2.5
 
The vertical fragments that have been configured within figure 10 and 11 are complete as all the columns are present. 
To reconstruct the fragments back to the original table within figure 9 all the individual fragments must be brought together as a Union and Join. 
Original Account table = A1 ⋈ (A2.1 ∪ A2.2 ∪ A2.3 ∪ A2.4 ∪ A2.5).



[bookmark: _Toc4594357]Station
The station table would be horizontally fragmented using the different city codes as the different cities will have many stations within them. The cities only require the station codes of the stations within the city boundaries as those cities will likely query the information of stations to identify information such as the number of sales made within a city or the popular times of year that individuals choose to rent bikes, this information can be used by the business to increase productivity and improve marketing or establish if an additional shop within that city’s boundaries would be beneficial.
The stations would be fragmented between the different city codes as it allows for an easier expansion if new stations are added to the database as the single city fragment would require updating rather than the full database. 
 Figure 17 displays the Station table prior to it being fragmented.
[bookmark: _Toc4594418]Figure 17 Station table not fragmented


The images below represent the station table after it is fragmented horizontally using the different city codes.

s1: CityCode = 'CC23456' (Station)[bookmark: _Toc4594419]Figure 18 Station table fragment 1


s2: CityCode = 'CC56789' (Station)[bookmark: _Toc4594420]Figure 19 Station table fragment 2


s3: CityCode = 'CC34567' (Station)[bookmark: _Toc4594421]Figure 20 Station table fragment 3



s4: CityCode = 'CC12345' (Station)[bookmark: _Toc4594422]Figure 21 Station table fragment 4


s5: CityCode = 'CC12356' (Station)[bookmark: _Toc4594423]Figure 22 Station table fragment 5


The fragments that have been configured using the CityCode are complete as all the columns are present within S1, S2, S3, S4, S5 as seen in figure 18, 19, 20, 21, 22. 
To reconstruct the fragments back to the original table within figure 17 all the individual fragments must be brought together as a UNION e.g. UNION: StationTable = S1 ∪ S2 ∪ S3 ∪ S4 ∪ S5.





[bookmark: _Toc4594358]Rental
Individual stations do not require the information on the rentals from other stations, therefore the rental table will be fragmented horizontally by the PickUpStation as the pickup stations require the data of the accounts that are coming to collect the bike from their station as well as the booking date and time as the account users come to collect their bikes from the stations, the receptionist will use the information to allocate the correct bike using the rental number to the correct user. Figure 23 displays the Rental table prior to it being fragmented.
[bookmark: _Toc4594424]Figure 23 Rental table not fragmented


The images below represent the Rental table after it is fragmented horizontally using the different PickUpStation codes.

R1: PickupStation = ‘SC98754’ (Rental)[bookmark: _Toc4594425]Figure 24 Rental table fragment 1





R2: PickupStation = ‘SC54343’ (Rental)
[bookmark: _Toc4594426]Figure 25 Rental table fragment 2


R3: PickupStation = ‘SC65754’ (Rental)[bookmark: _Toc4594427]Figure 26 Rental table fragment 3


R4: PickupStation = ‘SC87675’ (Rental)[bookmark: _Toc4594428]Figure 27 Rental table fragment 4


[image: ]R 4: PickupStation = ‘SC87675’ (Rental)
[bookmark: _Toc4594429]Figure 28 Rental table fragment 5


The fragments that have been configured using the StationCode are complete as all the columns are present within R1, R2, R3, R4, R5 as seen in figure 24, 25, 26, 27, 28. 
To reconstruct the fragments back to the original table within figure 23 all the individual fragments must be brought together as a UNION e.g. UNION: RentalTable = R1 ∪ R2 ∪ R3 ∪ R4 ∪ R5.



[bookmark: _Toc4594359]RentalBike
As stated within the Account 5.3 section all finances will be carried out at the main branch in Swansea therefore the financial information within the RentalBike table must be vertically fragmented to Swansea while all other data must be vertically fragmented to the administrative/customer support and then that data must be horizontally fragmented to all of the individual branches as each branch only requires the administrative/customer support information for their individual branch. The image within figure 29 represent the rental bike table prior to its fragmentation.[bookmark: _Toc4594430]Figure 29 RentalBike table not fragmented


The images within figure 30 and 31 represent the RentalBike table after it is fragmented horizontally using the different PickUpStation codes. Both the RentalNo and the BikeNo must be included within both fragments as it is a composite key and both codes combined make a unique key for the rental bike table.

RB1:  RentalNo, BikeCode, HireCharge, LostLockCharge, DamagesCharge (RentalBike)  
[bookmark: _Toc4594431]Figure 30 The vertical RentalBike table fragment 1







RB2:  RentalNo, BikeCode, HireCharge, LostLockCharge, DamagesCharge (RentalBike)[bookmark: _Toc4594432]Figure 31 The vertical RentalBike table fragment 2


[bookmark: _Hlk4425470]RB2.1: ReturnStation = ‘SC98754 (RB2)[bookmark: _Toc4594433]Figure 32 ReturnStation table fragment 2.1


RB2.2: ReturnStation = ‘SC54343 (RB2)[bookmark: _Toc4594434]Figure 33 ReturnStation table fragment 2.2


RB2.3: ReturnStation = ‘SC87675’ (RB2)[bookmark: _Toc4594435]Figure 34 ReturnStation table fragment 2.3


RB2.4: ReturnStation = ‘SC65754’ (RB2)[bookmark: _Toc4594436]Figure 35 ReturnStation table fragment 2.4


RB2.5: ReturnStation = ‘SC65478’ (RB2)[bookmark: _Toc4594437]Figure 36 ReturnStation table fragment 2.5


The vertical fragments that have been configured within figure 30 and 31 are complete as all the columns are present. 

To reconstruct the fragments back to the original table within figure 29 all the individual fragments must be brought together as a Union and a Join. 
Original RentalBike table = RB1 ⋈ (RB2.1 ∪ RB2.2 ∪ RB2.3 ∪ RB2.4 ∪ RB2.5).

[bookmark: _Toc4594360]AccountSubscription
The AccountSubscription table needs to be fragmented horizontally across the different cities locations to accompany the account tables original fragments, as stated within the account section only specific city’s require accounts that reside within them and will not require access to all accounts, to do this the CityCode is needed from the account table. To gain access to the CityCode the AccountSubscription must be joined to the Account table.  The AccountSubscription and the Account are joined using an inner join on their respective AccountNo fields and are then horizontally fragmented this is known as derived fragmentation were one table derives its fragmentation from another. [bookmark: _Toc4594438]Figure 37 Joined AccoutnSubscription Table and CityCode table before fragmentation


The images below represent the AccountSubscription table after it has been joined and then fragmented horazontaly using the CityCodes. 

AS1 = AS ⊳CityCodeNo A2.1 (A2.1 is a horizontal fragment CityCode=CC23456)[bookmark: _Toc4594439]Figure 38 AccountSubscription table fragment 1

 

AS1 = AS ⊳CityCodeNo A2.2 (A2.2 is a horizontal fragment CityCode=CC56789)[bookmark: _Toc4594440]Figure 39 AccountSubscription table fragment 2





AS1 = AS ⊳CityCodeNo A2.3 (A2.3 is a horizontal fragment CityCode=CC34567)
[bookmark: _Toc4594441]Figure 40 AccountSubscription table fragment 3


AS1 = AS ⊳CityCodeNo A2.4 (A2.4 is a horizontal fragment CityCode=CC12345)[bookmark: _Toc4594442]Figure 41 AccountSubscription table fragment 4


AS1 = AS ⊳CityCodeNo A2.5 (A2.5 is a horizontal fragment CityCode=CC12356)[bookmark: _Toc4594443]Figure 42 AccountSubscription table fragment 5


The horazontal fragments that have been configured within figures 38, 39, 40, 41, 42 are complete as all the rows are present. 

To reconstruct the fragments back to the original table within figure 37 all the individual fragments must be brought together as a Union. 
UNION: AccountSubscription = AS1 ∪ AS2 ∪ AS3 ∪ AS4 ∪ AS5.









[bookmark: _Toc4594361]Conclusion
The report successfully identified secondary indexes and implemented forms of performance tuning for the account table, account subscription table, rental table and a restriction on users renting more than 6 bikes at any given time was implemented and tested.
Each of the tables were analysed and a distributed database solution was designed and implemented according to the various methods of fragmenting e.g. horizontal, vertical, derived, mixed and none. Both the city and tariff table were none fragmented, the bike, station and rental tables were all horizontally fragmented, the account and the rentalbike tables were both mix while the account subscription table is a derived fragmentation that uses an inner join with the Account table.
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RentalNo BikeCode PickupDateTime ReturnDateTime ReturnStation Comment

RN12423 | BC12435 2019-02-05 15:30:30.000 2019-03-02 15:30:30.000 SC98754
RN12567 BC42354 2018-12-0109:00:00.000 2018-12-01 22:00:00.000 SC98754

Bike was returned with scraches and missing paint, with lock
Bike was returned missing a chain, without lock
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RentalNo BikeCode PickupDateTime ReturnDateTime ReturnStation Comment
1 RN65876  BC44544  2017-04-04 09:00:00.000 2018-04-04 09:00:00.000 SC54343 Bike was returned safely with lock
2 RN69876 BC44994 2019-01-20 09:00:00.000 2019-02-03 09:00:00.000 SC54343 Bike was returned safely without lock
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RentalNo BikeCode PickupDateTime ReturnDateTime ReturnStation Comment
1 RN65876  BC44544  2017-04-04 09:00:00.000 2018-04-04 09:00:00.000 SC54343 Bike was returned safely with lock
2 RN69876 BC44994 2019-01-20 09:00:00.000 2019-02-03 09:00:00.000 SC54343 Bike was returned safely without lock
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RentalNo BikeCode PickupDateTime ReturnDateTime ReturnStation Comment
1 RN87876 A BC23123  2019-02-1213:00:00.000 2019-02-12 13:55:00.000 SC87675 Bike was returned safely with lock
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RentalNo BikeCode PickupDateTime ReturnDateTime ReturnStation Comment
1 RN87876 A BC23123  2019-02-1213:00:00.000 2019-02-12 13:55:00.000 SC87675 Bike was returned safely with lock
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RentalNo BikeCode PickupDateTime ReturnDateTime ReturnStation Comment
1 RN98987 | BC12674  2017-04-04 10:00:00.000 2017-04-04 12:00:00.000 SC65754 Bike was returned safely without lock
2 RN98999 BC99342 2019-02-08 10:00:00.000 2019-02-15 10:00:00.000 SC65754 Bike was returned safely with lock
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RentalNo BikeCode PickupDateTime ReturnDateTime ReturnStation Comment
1 RN98987 | BC12674  2017-04-04 10:00:00.000 2017-04-04 12:00:00.000 SC65754 Bike was returned safely without lock
2 RN98999 BC99342 2019-02-08 10:00:00.000 2019-02-15 10:00:00.000 SC65754 Bike was returned safely with lock
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Subscriptionld AccountNo StartDate  EndDate SubscriptionType Tarifid  AccountSubscriptionStatus  CityCode
1 SI74653 AN09854  2019-03-05 2020-03-05 Annual TI34567 Active CC23456
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Subscriptionld AccountNo StartDate  EndDate SubscriptionType Tarifid  AccountSubscriptionStatus  CityCode
1 SI74653 AN09854  2019-03-05 2020-03-05 Annual TI34567 Active CC23456
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Subscriptionld AccountNo StartDate  EndDate SubscriptionType Tarifid  AccountSubscriptionStatus  CityCode
1 SI12453 ANE5342 2019-02-12 2018-02-20 None TI98765 Innactive CC34567
2 Si12454 ANE5342 2019-02-20 2020-02-20 Annual TI34567 Active CC34567
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Subscriptionld AccountNo StartDate  EndDate SubscriptionType Tarifid  AccountSubscriptionStatus  CityCode
1 SI12453 ANE5342 2019-02-12 2018-02-20 None TI98765 Innactive CC34567
2 Si12454 ANE5342 2019-02-20 2020-02-20 Annual TI34567 Active CC34567
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Subscriptionld AccountNo StartDate  EndDate SubscriptionType Tarifid  AccountSubscriptionStatus  CityCode
1 S164537 AN75987 2019-02-02 2019-03-02 None TI98765 Innactive CC12345
2 S164538 AN75987 2019-03-02 2019-04-02 Monthly TI12345 Active CC12345
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Subscriptionld AccountNo StartDate  EndDate SubscriptionType Tarifid  AccountSubscriptionStatus  CityCode
1 S164537 AN75987 2019-02-02 2019-03-02 None TI98765 Innactive CC12345
2 S164538 AN75987 2019-03-02 2019-04-02 Monthly TI12345 Active CC12345
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Subscriptionld AccountNo StartDate  EndDate SubscriptionType Tarifild ~ AccountSubscriptionStatus ~ CityCode
1 S198897 AN87643  2018-12-01 NULL None TI9g765 Active CC12356




image77.png
Subscriptionld AccountNo StartDate  EndDate SubscriptionType Tarifild ~ AccountSubscriptionStatus ~ CityCode
1 S198897 AN87643  2018-12-01 NULL None TI9g765 Active CC12356
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Chain and wheels need replacing

has had its full MOT
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BikeCode StaionCode BikeStatus Comment
1 BC12435 = SC98754 Vacant This bike has had its full MOT
2 BC23123  SC98754 Vacant This bike has had its full MOT
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BikeCode StaionCode BikeStatus Comment
1 BC12435 = SC98754 Vacant This bike has had its full MOT
2 BC23123  SC98754 Vacant This bike has had its full MOT
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BikeCode StationCode BikeStatus Comment

BC42354 SC65478 Vacant has had its full MOT
BC44544  SC65478 Vacant has had its full MOT
BC44994  SC65478 Vacant has had its full MOT
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BikeCode StationCode BikeStatus Comment

BC42354 SC65478 Vacant has had its full MOT
BC44544  SC65478 Vacant has had its full MOT
BC44994  SC65478 Vacant has had its full MOT
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BikeCode StaionCode BikeStatus Comment
BC12674  SC65754 Occupied full checkup when returned
BC29020 SC65754 Occupied full checkup when returned
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BikeCode StaionCode BikeStatus Comment
BC12674  SC65754 Occupied full checkup when returned
BC29020 SC65754 Occupied full checkup when returned
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BikeCode StationCode BikeStatus Comment

BC12342 SC54343 Occupied bike will need wheels checked when returned
BC15555  SC54343 Occupied bike will need brakes checked when returned
BC99342  SC54343 Vacant has had its full MOT
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BC12342 SC54343 Occupied bike will need wheels checked when returned
BC15555  SC54343 Occupied bike will need brakes checked when returned
BC99342  SC54343 Vacant has had its full MOT
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AN12457
ANE5342
AN75987
AN87643

FH Results B Messages

RegistrationDate  FirstName = Surname

2019-03-05
2017-04-04
2019-02-12
2019-02-02
2018-12-01

Topher
Rupert
Willow
Jayne
River

Brink

Giles
Rosenberg
Cobb

Tam

DateOfBirth
1992-05-01
1972-04-06
1996-09-28
1986-10-26
1954-03-11

Email
kigecozim@hotmail.com
havoxonik@hotmail.com
gimahuy@hotmail.com
jidosotodu@outiook.com
hipoda@outlook.com

AccountPassword
'YNPUxQdtcxHVlazyfiig
wisafPcTKOBPLCMPEAKv
kTaaOlnfafcGUpkDeGbi
FcanmsCKJofQIPWDzWJW
IMIVbdAFWHABNAKMhEWj

PhoneNumber
07700 900625
07700 900583
07700 900191
07700 900417
07700 900138

AccountAddress

27 Carriers Road

108 Bishopthorpe Road
81 Ross Road

44 Vicar Lane

146 Scotswood Road
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CC12345
CC12356
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TS24 5YN
SY5 8XE
AL4 6HF
HR71ZG
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2019-03-05
2019-04-04
2019-02-12
2019-02-02
2018-12-01

PayementCard

5415 8006 6243 7160
5597323370901310
4485791633406848
4556 3672 2989 0713
5562995411821473

PaymentCardCVC
093
885
235
597
644
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AccountNo RegistrationDate  FirstName Surname DateOfBirth Email AccountPassword PhoneNumber AccountAddress CityCode PostCode
1 AN09854 2019-03-05 Topher Brink 1992-05-01  kigecozim@hotmail.com YNPUxQdtcxHVlazyfig 07700 900625 27 Carriers Road CC23456 LL53 8NH
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AccountNo RegistrationDate  FirstName Surname DateOfBirth Email AccountPassword PhoneNumber AccountAddress CityCode PostCode
1 AN12457 2017-04-04 Rupert Giles 1972-04-06  havoxonik@hotmail.com wisafPcTKOBPLCmPEAKv 07700 900583 108 Bishopthorpe Road CC56789 TS24 5YN
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AccountNo RegistrationDate  FirstName Surname  DateOfBirth Email AccountPassword PhoneNumber AccountAddress CityCode PostCode
1 ANE5342 2019-02-12 Willow Rosenberg 1996-09-28 gimahuy@hotmail.com kTaaOlnfafcGUpkDeGbi 07700 900191 81 Ross Road CC34567 SY58XE
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AccountNo RegistrationDate  FirstName Surname DateOfBirth Email AccountPassword PhoneNumber AccountAddress CityCode PostCode
1 AN75987 2019-02-02 Jayne Cobb 1986-10-26  jidosotodu@outlook.com  FcanmsCKJofQIPWDzWJW 07700 900417 44 Vicar Lane CC12345 AL4 6HF
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AccountNo RegistrationDate  FirstName Surname DateOfBirth Email AccountPassword PhoneNumber AccountAddress CityCode PostCode
1 AN87643 2018-12-01 River Tam 1954-03-11  hipoda@outlook.com  IMIVbdAFWABNAKMhEWj 07700 900138 146 Scotswood Road CC12356 HR7 1ZG
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StationCode _ StationName  StationAddress CityCode Postcode PhoneNumber RegionalStation
1 SC65754  RobertPrice 136 Mackintosh Place CC23456 CF142NS 02920 028351 NO
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StationCode _ StationName  StationAddress CityCode Postcode PhoneNumber RegionalStation
1 SC65754  RobertPrice 136 Mackintosh Place CC23456 CF142NS 02920 028351 NO
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StationCode _ StationName  StationAddress CityCode Postcode PhoneNumber RegionalStation
1 SC87675  Chains 53 St. Johns Crescent CC56789 CF244RS 02920025386 NO
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StationCode _ StationName  StationAddress CityCode Postcode PhoneNumber RegionalStation
1 SC87675  Chains 53 St. Johns Crescent CC56789 CF244RS 02920025386 NO
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StationCode _ StationName  StationAddress CityCode Postcode PhoneNumber RegionalStation
1 SC54343  The Bike Shop 110 Whichurch Road CC34567 CF147BQ 02920755799  NO
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StationCode _ StationName  StationAddress CityCode Postcode PhoneNumber RegionalStation
1 SC54343  The Bike Shop 110 Whichurch Road CC34567 CF147BQ 02920755799  NO
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StationCode _ StationName StationAddress CityCode Postcode PhoneNumber RegionalStation
1 SC98754 ~ Cmd RepairLtd 137, Maindy Rd, Maindy CC12345 CF119AH 02920521717 NO
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StationCode _ StationName StationAddress CityCode Postcode PhoneNumber RegionalStation
1 SC98754 ~ Cmd RepairLtd 137, Maindy Rd, Maindy CC12345 CF119AH 02920521717 NO
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StationCode _ StationName StationAddress CityCode Postcode PhoneNumber RegionalStation
1 SC65478  Industrial Training Services 24 Park Road ~ CC12356 CF147AG 02920486384  YES
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StationCode _ StationName StationAddress CityCode Postcode PhoneNumber RegionalStation
1 SC65478  Industrial Training Services 24 Park Road ~ CC12356 CF147AG 02920486384  YES
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RentalNo AccountNo  BookingDateTime PickUpStation LockCode
1 RN65876 A AN12457 2017-04-04 09:00:00.000 SC54343 LC65984
2 RN69876 AN87643  2019-01-20 09:00:00.000 SC54343 LC65984
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1 RN65876 A AN12457 2017-04-04 09:00:00.000 SC54343 LC65984
2 RN69876 AN87643  2019-01-20 09:00:00.000 SC54343 LC65984
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1 RN98987  AN09854  2017-04-04 10:00:00.000 SC65754 LC20934
2 RN98999 AN09854  2019-02-08 10:00:00.000 SC65754 LC20934
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1 RN87876 A AN65342 2019-02-12 13:00:00.000 SC87675 LC23415
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2018-04-04 09:00:00.000
2019-02-03 09:00:00.000
2019-02-12 13:55:
2017-04-04 12:0
2019-02-15 10:

ReturnStation HireCharge

SC98754 2030.00
SC98754 70.00
SC54343 1825.00
SC54343 980.00
SC87675 250
SC65754 0.50
SC65754 35.00

LostLockCharge DamagesCharge Comment

0.00
5.00
0.00
5.00
0.00
5.00
0.00

100.00
100.00
0.00
0.00
0.00
0.00
0.00

Bike was returned with scraches and missing paint, with lock
Bike was returned missing a chain, without lock

Bike was returned safely with lock

Bike was returned safely without lock

Bike was returned safely with lock

Bike was returned safely without lock

Bike was returned safely with lock
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RentalNo
RN12423
RN12567
RN65876
RN69876
RNB87876
RN98987
RN98999

BikeCode

| BC12435
BC42354

BC44544
BC44994
BC23123
BC12674
BC99342

PickupDateTime

2019-02-05 15:30:30.000
2018-12-01 09:00:00.000
2017-04-04 09:00:00.000
2019-01-20 09:00:00.000
2019-02-12 13:00:00.000
2017-04-04 10:00:00.000
2019-02-08 10:00:00.000

ReturnDateTime

2019-03-02 15:30:30.000
2018-12-01 22:00:00.000
2018-04-04 09:00:00.000
2019-02-03 09:00:00.000
2019-02-12 13:55:00.000
2017-04-04 12:00:00.000
2019-02-15 10:00:00.000

ReturnStation Comment

SC98754 Bike was returned with scraches and missing paint, with lock
SC98754 Bike was returned missing a chain, without lock

SC54343 Bike was returned safely with lock

SC54343 Bike was returned safely without lock

SC87675 Bike was returned safely with lock

SC65754 Bike was returned safely without lock

SC65754 Bike was returned safely with lock
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RN98999

BikeCode

| BC12435
BC42354

BC44544
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BC23123
BC12674
BC99342

PickupDateTime

2019-02-05 15:30:30.000
2018-12-01 09:00:00.000
2017-04-04 09:00:00.000
2019-01-20 09:00:00.000
2019-02-12 13:00:00.000
2017-04-04 10:00:00.000
2019-02-08 10:00:00.000

ReturnDateTime

2019-03-02 15:30:30.000
2018-12-01 22:00:00.000
2018-04-04 09:00:00.000
2019-02-03 09:00:00.000
2019-02-12 13:55:00.000
2017-04-04 12:00:00.000
2019-02-15 10:00:00.000

ReturnStation Comment

SC98754 Bike was returned with scraches and missing paint, with lock
SC98754 Bike was returned missing a chain, without lock

SC54343 Bike was returned safely with lock

SC54343 Bike was returned safely without lock

SC87675 Bike was returned safely with lock

SC65754 Bike was returned safely without lock

SC65754 Bike was returned safely with lock
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RentalNo BikeCode PickupDateTime ReturnDateTime ReturnStation Comment

RN12423 | BC12435 2019-02-05 15:30:30.000 2019-03-02 15:30:30.000 SC98754
RN12567 BC42354 2018-12-0109:00:00.000 2018-12-01 22:00:00.000 SC98754

Bike was returned with scraches and missing paint, with lock
Bike was returned missing a chain, without lock




