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1. [bookmark: _Toc4270981]Introduction
Cycles to Share is a new bike share company based in Swansea which is rapidly growing and would benefit from a new database management system. This report details how the performance of the system can be affected and tuned. This will be demonstrated by analysing the probably queries that will be run on the system, and how they can be made more efficient.
Cycles to Share have also requested a schema for distributing the database between the different stations that will need to access specific data with acceptable response times. It has been stated in the assignment brief that the regional branch in Swansea will remain as the financial department and deal with and process all payment information on the database.

2. [bookmark: _Toc4270982]Performance Tuning
2.1 [bookmark: _Toc4270983]Data Query Analysis
When using the new system, the members of staff in cycles to share will be executing multiple queries on the database which will be retiring data from possibly many different tables at a time [1], [2]. It is important to analyse the queries which will be most important for running the business as it will help identify possible tuning enhancements which can improve performance [1], [2].	Comment by Kemi Ademoye: Should this be “querying”?
The City, Station and Tariff table would mostly have read queries performed on them [1], [2]. For example, a select query which references the respective primary keys with an inner join could be used to find the details of the station where a specific bike is located (which is an example of data normalisation [1], [2]). The City, Station and Tariff table are not likely to have over 100 fields each, which means that performing search queries on the tables should be quick and responsive due to the low number of entries it needs to search through [1], [2].
The Account, AccountSubscription, Bike, Rental and BikeRental tables are going have create, read and update queries performed on them [1], [2]. 
Create queries would be when a new customer sets up an account or when an existing customer wished to book a rental for a bike, these would use an INSERT data query [1], [2].
Read queries would be used when the system needs to check the number of bikes an account is currently hiring to prevent them from hiring more than sixbikes, this would use a SELECT query which would be used in a transaction check [1], [2]. 
Update would be used when changing the status of a specific bike from vacant to occupied or vice versa and when updating the activity of an account’s subscription in the AccountSubscription table, this would use the UPDATE data query [1], [2]. 
The Account, AccountSubscription, Bike, Rental and BikeRental tables have the potential to have hundreds to thousands of records, which would make performing searches on them taxing to the database’s performance [1], [2]. 
To improve performance, the implementation of secondary indexes could be introduced to reduce the number of records the query has to search through, and instead be directed to the addresses of the records [1], [3], [4].	Comment by Kemi Ademoye: Very good


2.2 [bookmark: _Toc4270984]Secondary Indexes
When performing data queries on tables, the performance of the database can vary based on the number of records and how the data has been organised [1], [3], [4]. If performing the data query shown in Figure 1, the system would need to search through every record in the table, which could be thousands of records, resulting in a slow response [1], [3], [4].	Comment by Kemi Ademoye: Note, when do exact matches, use the equals operator “=” instead of the LIKE operator.
[image: ]
[bookmark: _Ref4266382][bookmark: _Toc4270919]Figure 1: SELECT query example
To improve the performance of the database, a secondary index can be used to organise the records based on a selected column [1]–[4]. The indexes are a parallel table which store the record addresses of the table it is made for, much like an index in a book organising the contents alphabetically and showing the page each are on, it organises the records by a chosen column and shows the address the record is at for the system [1]–[4]. 
It not best practise to use a volatile column (a column that is frequently updated) as an index column, as every time the column is updated, the index will need to be rewritten which is taxing on the performance of the system and outweighs the performance boost gained by the index [1]–[4].
Figure 2 shows the index created for the rental table which will improve the performance of the query shown in figure 1 [1]–[4]. This index will be useful in scenarios where a user needs to view all rental records of a specific account holder [1]–[4].
[image: ]
[bookmark: _Toc4270920]Figure 2: Secondary index for Rental table.
The account table can be indexed by the account holder’s last name, first name and date of birth, all in ascending order, as shown in figure 3 [1]–[4]. 
[image: ]
[bookmark: _Toc4270921]Figure 3: Secondary index for Account table
This would be useful for queries used in scenarios where a customer’s account needs to be found on the system, and the customer making the request does not have their account details on hand. An example query for this is shown in figure 4 [1]–[4]. These columns are appropriate indexes as they are non-volatile, and there is a little chance there would be a duplicate of the three in the database [1]–[4]. 
[image: ]
[bookmark: _Toc4270922]Figure 4: Select query on account for last and first name.
A common query that would be performed on the Bike table would be one that searches for all available bikes in a given station as shown in figure 5 [1]–[4]. This would be a taxing query as there are likely to be thousands of records of bikes on the system, so indexing this would be beneficial [1]–[4].
 [image: ]
[bookmark: _Toc4270923]Figure 5: SELECT query example for Bike Table
A possible way to index the bike table is to use the station code column as the secondary index as shown in figure 6, so all bikes will be organised in the index by which station they are currently at [1]–[4]. 
An argument against this index would be the possibility of a customer dropping a rented bike of at a different station than they picked it up from, which would change the location of the bike on the table, resulting in the index being reordered [1]–[4]. 	Comment by Kemi Ademoye: Very good
Even though there is a possibility that the column can be updated, it is assumed that the customers will be informed to drop the bike off at the station they picked it up from if possible to prevent the station location of the bike changing too often [1]–[4].
[image: ]
[bookmark: _Toc4270924]Figure 6: Secondary index for bike table.
[bookmark: _Toc4270985]As the database management system stands, the index shown in Figure 6 would be a legitimate index to implement if the database was to be in a centralised location, however this would be made redundant in the presence of a distributed database schema where the bike table was fragmented on the station code, this will be expanded upon in the next section [5]–[9].
	Comment by Kemi Ademoye: Very good discussion on performance tuning.
3. Distributed Database Solution
3.1 Literature Review
When a company or organisation is spread across multiple sites and branches, where each needs to access information specific to their branch, having a single centralised database can be extremely inefficient and ineffective [5]–[9]. If the database is stored in one central location, then branches need to remotely connect to the system to access the data, which can be highly taxing on the performance of the system for the branches that are further away from the central database [5]–[9]. 
A method to combat this is distributing a database management system between the branches [5]–[9]. Each branch having fragments of the database specific to them is an efficient and effect effective method of improving the performance of a system which stores and manipulates large amount of data [5]–[9]. This is useful because it means that branches can quickly access the information that is specific to them, while being able to ignore all the irrelevant information that they do not need which was slowing down the performance of the searches before [5]–[9]. 
To distribute a database, a suitable schema design needs to be established, taking into consideration the requirements of each branch, and the complexity or the volume of data contained in each table [5]–[9]. To fragment a table, two basic techniques can be used, Horizontal fragmentation and Vertical fragmentation [5]–[9]. Horizontal fragmentation splits a table’s objects or rows into different sets of data [5]–[9]. Vertical fragmentation splits a table’s attributes or columns between sets [5]–[9]. These basic techniques can be used together to incur a hybrid or mixed fragmentation where either a vertical fragment of a table is fragmented further into horizontal fragments, or vice versa [5]–[9]. A table can also be horizontally fragmented based on a parent tables horizontal fragmentation, this is derived fragmentation [5]–[9].


When fragmenting a table, it is important to ensure that the data is completely fragmented, or that a specific item of data will appear at least once in one of the tables fragments, otherwise it has been lost and the original table cannot be reconstructed [5]–[9]. It is also important to ensure the fragments are disjoint from one another, or to say that if an item of data is present in one fragment, it should not appear in another fragment as this would be data redundancy and would waste memory [5]–[9]. The only exception to this is in the case of vertical fragmentation where each fragment needs a copy of the primary key for reconstruction [5]–[9].
Finally, a method to reconstruct the table from the fragments needs to be established as there will be scenarios where data from one branch will need to be accessed from another branch [5]–[9].

3.2 [bookmark: _Toc4270987]No Fragmentation
The Tariff, City and Station table should not been fragmented due to the reason that these tables contain a small amount of data entries which is not likely to be updated or have any additions made to them on a regular basis [5]–[9]. 
The tables will be replicated at each site, which does mean the data will be redundant (use up more memory than it needs) and could lead to some inconsistencies if one site changes their version [5]–[9]. 	Comment by Kemi Ademoye: Correct but with a good replication plan, occurrence of inconsistencies should be rare.
This will be mitigated due to the fact that the tables are small in memory footprint and are not likely to be changed; they are required for normalising data on other more active tables, like the Account Subscription table which will be referencing the tariff table prices when a charge is being calculated [5]–[9].
[image: ]
[bookmark: _Toc4270925]Figure 7: Original City Table
[image: ]
[bookmark: _Toc4270926]Figure 8: Original Station Table
[image: ]
[bookmark: _Toc4270927]Figure 9: Original Tariff Table


3.3 [bookmark: _Toc4270988]Account Table
The Account table will be fragmented in a hybrid fashion, first a vertical fragmentation will be used to separate the financial columns from the human resources columns as the financial columns will only be required in the Swansea office as that is where all the payments will be processed [5], [6], [8]–[15].
[image: ]
[image: ]
[bookmark: _Toc4270928]Figure 10: Original Account Table

A1: AccountNo, PaymentDate, PaymentCard, PaymentCVC (Account)  
[image: ]
[bookmark: _Toc4270929]Figure 11: Account Fragment 1

A2: AccountNo, RegistrationDate, FirstName, LastName, DOB, Email, AccountPassword, PhoneNo, AccoundAddress, CityCode (Account)  

[image: ]
[bookmark: _Toc4270930]Figure 12: Account Fragment 2
The HR vertical fragment (A2) will be further fragmented horizontally by the City Code so each station will have quicker access to the account details of the accounts that are in their city [5], [6], [8]–[15].

A2.1: CityCode = 'CC0001’ (A2)

[image: ]
[bookmark: _Toc4270931]Figure 13: Account Fragment 2.1

A2.2: CityCode = 'CC0002’ (A2)
[image: ]
[bookmark: _Toc4270932]Figure 14: Account Fragment 2.2

A2.3: CityCode = 'CC0003’ (A2)
[image: ]
[bookmark: _Toc4270933]Figure 15: Account Fragment 2.3



A2.4: CityCode = 'CC0004’ (A2)

[image: ]
[bookmark: _Toc4270934]Figure 16: Account Fragment 2.4
A2.5: CityCode = 'CC0005’ (A2)

[image: ]
[bookmark: _Toc4270935]Figure 17: Account Fragment 2.5
The fragments are complete as all columns in the original Account table are present in either A1 or A2, and Each row of A2 appears in either A2.1, A2.2, A2.3, A2.4 or A2.5 [5], [6], [8]–[15].
The vertical fragments are disjoint except for the primary key which will be used for reconstruction, and the horizontal fragments are disjoint as an account cannot be in two or more cities at once [5], [6], [8]–[15].
The original table can be reconstructed with the following method:	Comment by Kemi Ademoye: Very good. You have correctly identified that the the CityCode is the attribute to fragment on but add that this should be based on regional groupings of cities.
Original Account Relation = A1 ⋈ (A2.1 ∪ A2.2 ∪ A2.3 ∪ A2.4 ∪ A2.5)

3.4 [bookmark: _Toc4270989]Account Subscription Table
As the Account table is going to be horizontally fragmented between the different cities, it would also be beneficial if the accounts corresponding account subscriptions were also horizontally fragmented in the same way, this will be accomplished with a derived fragmentation [5], [6], [8]–[14], [16]. 
As the AccountSubscription does not have a CityCode column, first a join will be needed between the account subscription and the account table [5], [6], [8]–[14], [16].	Comment by Kemi Ademoye: Again, very good
[image: ]
[bookmark: _Toc4270936]Figure 18: Original AccountSubscription table
[image: ]
[bookmark: _Toc4270937]Figure 19: Columns from Account table needed for Join
[image: ]
[bookmark: _Toc4270938]Figure 20: AccountSubscription Joined with Account Table
The Joined table would then be fragmented by the CityCode inherited from the Account table. The Account table has already been horizontally fragmented, so those fragments will be referred to when fragmenting this table to keep integrity [5], [6], [8]–[14], [16].
AS1 = AS ⊳CityCode A2.1 (A2.1 is a horizontal fragment where CityCode=’CC0001’)

[image: ]
[bookmark: _Toc4270939]Figure 21: AccountSubscription Fragment 1, See Figure 11

AS2 = AS ⊳CityCode A2.2 (A2.2 is a horizontal fragment where CityCode=’CC0002’)
[image: ]
[bookmark: _Toc4270940]Figure 22: AccountSubscription Fragment 2, See Figure 12




AS3 = AS ⊳CityCode A2.3 (A2.3 is a horizontal fragment where CityCode=’CC0003’)
[image: ]
[bookmark: _Toc4270941]Figure 23: AccountSubscription Fragment 3, see Figure 13

AS4 = AS ⊳CityCode A2.4 (A2.4 is a horizontal fragment where CityCode=’CC0004’)
[image: ]
[bookmark: _Toc4270942]Figure 24: AccountSubscription Fragment 4, see Figure 14

AS5 = AS ⊳CityCode A2.5 (A2.5 is a horizontal fragment where CityCode=’CC0005’)
[image: ]
[bookmark: _Toc4270943]Figure 25: AccountSubscription Fragment 5, see Figure 15
The fragments are complete because all items in AS are present in AS1, AS2, AS3, AS4 or AS5 [5], [6], [8]–[14], [16].
The fragments are disjoint because no AccountSubscription can be for more than one account, and no Account can be in more than one city [5], [6], [8]–[14], [16].
The original AccountSubscription table can be reconstructed from the fragments with the following method.
Original AccountSubscription Table = AS1 ∪ AS2 ∪ AS3 ∪ AS4 ∪ AS5


3.5 [bookmark: _Toc4270990]Bike Table
The Bike table will be horizontally fragmented by the StationCode as the stations would need quicker access to the bikes that are currently in their possession [5], [6], [8]–[13].	Comment by Kemi Ademoye: Very good, but again same comment as above – based on regional groupings of stations.
[image: ]
[bookmark: _Toc4270944]Figure 26: Bike Table
As there are five Station Codes, there would be 5 fragments as follows [5], [6], [8]–[13]. 

B1: StationCode = 'SC0001’ (Bike)
[image: ]
[bookmark: _Toc4270945]Figure 27: Bike Fragment 1

B2: StationCode = 'SC0002’ (Bike)
[image: ]
[bookmark: _Toc4270946]Figure 28: Bike Fragment 2

B3: StationCode = 'SC0003’ (Bike)
[image: ]
[bookmark: _Toc4270947]Figure 29: Bike Fragment 3

B4: StationCode = 'SC0004’ (Bike)

[image: ]
[bookmark: _Toc4270948]Figure 30: Bike Fragment 4

B5: StationCode = 'SC0005’ (Bike)
[image: ]
[bookmark: _Toc4270949]Figure 31: Bike Fragment 5
The fragments are complete because each row in the original bike table appears in either B1, B2, B3, B4 or B5 [5], [6], [8]–[13]. 
The fragments are disjointed because no bike can be in more than one station at a time [5], [6], [8]–[13].
The original table can be reconstructed from the fragments with the following union method:
Original Bike Table = B1 ∪ B2 ∪ B3 ∪ B4 ∪ B5


3.6 [bookmark: _Toc4270991]Rental Table
The Rental table will be horizontally fragmented by the PickupStation as the stations would need quicker access to the Rentals that are happening at their location [5], [6], [8]–[13].
[image: ]
[bookmark: _Toc4270950]Figure 32: Original Rental Table
As there are five Station Codes, there would be five fragments as follows [5], [6], [8]–[13]. 

R1: PickupStation = 'SC0001’ (Rental)
[image: ]
[bookmark: _Toc4270951]Figure 33: Rental Fragment 1

R2: PickupStation = 'SC0002’ (Rental)
[image: ]
[bookmark: _Toc4270952]Figure 34: Rental Fragment 2

R3: PickupStation = 'SC0003’ (Rental)
[image: ]
[bookmark: _Toc4270953]Figure 35: Rental Fragment 3


R4: PickupStation = 'SC0004’ (Rental)

[image: ]
[bookmark: _Toc4270954]Figure 36: Rental Fragment 4

R5: PickupStation = 'SC0005’ (Rental)

[image: ]
[bookmark: _Toc4270955]Figure 37: Rental Fragment 5
The fragments are complete because each row in the original Rental table appears in either R1, R2, R3, R4 or R5 [5], [6], [8]–[13]. 
The fragments are disjointed because no Rental can be picked up from more than one station at a time [5], [6], [8]–[13].
The original Rental table can be reconstructed from the fragments with the following union method:
Original Rental Table = R1 ∪ R2 ∪ R3 ∪ R4 ∪ R5


3.7 [bookmark: _Toc4270992]BikeRental Table
The BikeRental table will be fragmented in a hybrid fashion, first a vertical fragmentation will be used to separate the financial columns from the time details columns as the financial columns will only be required in the Swansea office as that is where all the payments will be processed [5], [6], [8]–[15].
[image: ]
[bookmark: _Toc4270956]Figure 38: Original BikeRental Table

BR1: BikeID, RentalNO, HireCharge, LostLockCharge, DamagesCharge (BikeRental)  
[image: ]
[bookmark: _Toc4270957]Figure 39: BikeRental Fragment 1

BR2: BikeID, RentalNo, PickupDateTime, ReturnDate, ReturnStation (BikeRental)  
[image: ]
[bookmark: _Toc4270958]Figure 40: BikeRental Fragment 2
The time details vertical fragment (BR2) will be further fragmented horizontally by the Return Station so each station will have quicker access to the time details of the bike rentals that are in taking place at their station [5], [6], [8]–[15].	Comment by Kemi Ademoye: Consider keeping child rental bike details at the same location as the parent rental records using derived fragmentation.


BR2.1: ReturnStation = 'SC0001’ (BR2)

[image: ]
[bookmark: _Toc4270959]Figure 41: BikeRental Fragment 2.1

BR2.2: ReturnStation = 'SC0002’ (BR2)
[image: ]
[bookmark: _Toc4270960]Figure 42: BikeRental Fragment 2.2

BR2.3: ReturnStation = 'SC0003’ (BR2)
[image: ]
[bookmark: _Toc4270961]Figure 43: BikeRental Fragment 2.3

BR2.4: ReturnStation = 'SC0004’ (BR2)
[image: ]
[bookmark: _Toc4270962]Figure 44: BikeRental Fragment 2.4

BR2.5: ReturnStation = 'SC0005’ (BR2)
[image: ]
[bookmark: _Toc4270963]Figure 45: BikeRental Fragment 2.5
The fragments are complete as all columns in the original BikeRental table are present in either BR1 or BR2, and Each row of BR2 appears in either BR2.1, BR2.2, BR2.3, BR2.4 or BR2.5 [5], [6], [8]–[15].
The vertical fragments are disjoint except for the two primary keys which will be used for reconstruction, and the horizontal fragments are disjoint as a bike rental cannot be in two or more cities at once [5], [6], [8]–[15]. The original table can be reconstructed with the following method:
Original BikeRental Relation = BR1 ⋈ (BR2.1 ∪ BR2.2 ∪ BR2.3 ∪ BR2.4 ∪ BR2.5)

4. [bookmark: _Toc4270993]Conclusion
Performance of a database can be greatly enhanced by identifying the specific types of queries that will be performed on specific tables [5]–[9]. When this information has been identified, secondary indexes can be designed to improve the search speed on the tables they are made for [5]–[9].
Performance can also be improved between multiple branches by distributing the database tables between the branches, each branch holding a fragment of the tables containing information that the branch will likely be using on a regular basis [5]–[9].
When designing a distributed database schema, it is important that suitable fragmentation methods are used for each table, giving reason for the fragmentation [5], [6], [8]–[16].  
It needs to ensure it meets the following three criteria: 	Comment by Kemi Ademoye: Use formatting to make the points you are making more obvious. For example, see suggested formatting changes.
· Complete: Each item of data appears in at least one of its table’s fragments [5], [6], [8]–[16]. 
· Disjoint: No item of data is repeated between its table’s fragments except for primary key attributes [5], [6], [8]–[16].
· Reconstruction: Has a suitable method of reconstructing the original table from the fragments [5], [6], [8]–[16].
This report has successfully identified the performance tuning requirements of the proposed database management system, and successfully designed an appropriate distribution schema.
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                 MARKING CRITERIA AND STUDENT FEEDBACK



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	[bookmark: assessmentComponent]Common Assessment Criteria Applied  (Assignment 1)
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills 

	
	

	[bookmark: feedbackRIL]A wide-range of appropriate, reference sources have been consulted. (Grade mark: 100.00%)
	[bookmark: totalRIL]5
	[bookmark: markRIL]5

	
	
	

	2. Knowledge and Understanding Skills

	
	

	[bookmark: feedbackKUS]A very good range of queries to create sample data for the database has been provided with additional, appropriate queries to test the constraints added to the tables. A fair attempt at the transaction with some sample data to test it, but unfortunately your logic is not quite correct. The table you need to check is the RentalBike table as this is the table that stores the bikes taken out on each rental. As such, your transaction does not work. (Grade mark: 80.00%)
	[bookmark: totalKUS]20
	[bookmark: markKUS]16

	
	
	

	3. Cognitive and Intellectual Skills

	
	

	[bookmark: feedbackANA]Excellent analysis to determine secondary indexes to create and the chosen indexes are very good and appropriate. The case study has been very well analysed for the distributed design strategy with a very good solution proposed and clear justifications for your solution. You have also clearly shown how the global relations can be reconstructed. See your report for some additional comments. (Grade mark: 86.67%)
	[bookmark: totalANA]30
	[bookmark: markANA]26

	
	
	

	4. Practical Application Skills

	
	

	[bookmark: feedbackPAD]An excellent attempt. Just a few minor things to note. You correctly identified that RegionalStation in the station table is a field to indicate if this is the region's main station office, but note that a BIT data type would have been better than char Yes or No. Also note that some cards have a CVC number with 4 characters. (Grade mark: 92.50%)
	[bookmark: totalPAD]40
	[bookmark: markPAD]37

	
	
	

	5. Transferable Skills for Life and Professional Practice 

	
	

	[bookmark: feedbackSPP]The report is very well-written and presented.
 (Grade mark: 80.00%)
	[bookmark: totalSPP]5
	[bookmark: markSPP]4

	
	
	



	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	[bookmark: totalMark]88%

	
	Up to 1 week late (40% Max)
	[bookmark: fourWeeksLate]
	

	
	Over 1 week late (0%)
	[bookmark: firstAttempt]
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SELECT * FROM Rental WHERE AccountNo LIKE ‘AN©©©©00O1°
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-- Index for all rentals from specific accounts
CREATE INDEX RentalIndex ON Rental
(AccountNo ASC, BookingDateTime DESC);
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-- Index for all account holders names with lastname being the primary column
CREATE INDEX AccountHolderIndex ON Account
(LastName ASC, FirstName ASC, DOB ASC);
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SELECT * FROM Account
WHERE LastName LIKE 'Millns' AND FirstName LIKE 'James’
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SELECT * FROM Bike
WHERE StationCode LIKE 'SCo@02°
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-- Index for all bikes based on station code
CREATE INDEX BikeIndex ON Bike
(StationCode ASC);
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CityCode
C€C0001
C€C0002
€C0003
CC0004
C€C0005

CityName
| Swansea

Cardiff
Newport
Neath
Bridgend

County

Glamorganshire
Glamorganshire
Glamorganshire
Glamorganshire
Glamorganshire

Region

West Glamorgan
Vale of Glamorgan
Vale of Glamorgan
West Glamorgan
Vale of Glamorgan
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StationCode
SC0001
SC0002
SC0003
SC0004
SC0005

StationName

i Cycles-To-Share

Bikes-R-Us
Bike Chains
Handle Bars
Hell-met

StationAddress

1 Rosemary Lane
64 Zoo Lane

123 Happy Street
73 Close Dandy
930 Gregory Ro...

CityCode
€C0001
€C0002
€C0003
CC0004
C€C0005

Postcode
SA11AS
CF64ZL
BR9 9LP
LD7 1BJ

HF72PS

PhoneNo
01792078454
01647 293479
01846094839
01483 293657
01765382999

RegionalStation
Yes
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TarifiD

TR0001
TR0002
TR0003
TR0004

3.00
1.00
0.00
0.00

1.00
1.00
1.00
0.50

SubscriptionType ~ SubscriptionPrice  FirstHourRate HourlyRate MaxDailyRate

10.00
10.00
10.00
5.00
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AccountNo  RegistrationDate  FirstName  LastName DOB Email AccountPassword  PhoneNo AccountAddress CityCode Postcode PaymentDate PaymentCard PaymentCardCVC

AAN00000001  2018-01-01 James Millns 1994-02-25 jamesmillns@gmail.com myPassword 01792874014 15 Clos Bevan CC0001  SA43GY  2018-01-01 1234567891234567 123
AN00000002 2018-02-02 Sarann Strange  1989-12-01 SarannStrange@hotmail.co.uk HumptyDumpty123 01792589241 27 Glyncoed CC0001 SA183PJ  2018-02-02 1029 3847 5647 3829 486
AN00000003 2018-03-03 Austin Hooper ~ 2000-04-23 AustinRocks@hotmail.co.uk helloKitty83 07384293847 83 Goop Street CC0001 SA34LE  2018-03-03 8394 7567 3983 0475 849
AN00000004 2018-04-04 Shaun Smith 1965-12-03  SuperShaun7@Sky.com lifuhaldfga@ 01732568246 23 Jelly Drive CC0003 BR49RF  2018-04-04 24524824 69824682 244
AN00000005 2018-05-05 George Humpfrey 1985-01-03 GeorgyBoy@gmail.com tangoman123 01374568274 2 Fig Hill CC0005 HF24KL  2018-05-05 9456 778567428956 426
AN00000006 2018-06-06 Madelyn Griffiths 1976-09-06 oracle@yahoo.ca %R&tkxSnRwL8 07700900191 66 Park End St CC0003 HR88ST  2018-06-06  5207727717537789 684
/AN00000007 2018-07-07 Keiran Pitt 1979-05-10 wonderkid@live.com TVc5JEOyXol! 07700 900889 47 Copthorne Way CC0002 TR46DD  2018-07-07  4539574816025353 318
AN00000008 2018-08-08 Karl Maxwell  1987-11-07 spadkins@hotmail.com iqT*ha13dWo1 07700 900355 69 Hertingfordbury Rd CC0005  YO213WR 2018-08-08  5248914566461086 326
/AN00000009 2018-09-09 Fynn Rush 1993-01-24 webdragon@yahoo.ca X$VSP7QzkgER 07700 900911 75 Prestwick Road CC0001 PR3ORY  2018-09-09  4929057244409124 548
AN00000010 2018-10-10 Gracie-May Duarte 1994-05-01 horrocks@verizon.net mmNcoO*GYI7* 07700 900878 55 Tonbridge Rd CC0002 SL68RN  2018-10-10  5214859748638301 017

AN00000011  2018-11-11 Robert Howard ~ 1989-06-01 RobbyMan@Gmail.com Shu3HOrn1 07700 038567 55 Hail-Way CC0004 LD68NR  2018-11-11 8597 8364 4863 8301 071
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AccountNo  PaymentDate PaymentCard PaymentCardCVC
'AN00000001  2018-01-01 1234567891234567 123
AN00000002 2018-02-02 1029 3847 5647 3829 486
'AN00000003 2018-03-03 8394 7567 3983 0475 849
'AN00000004 2018-04-04 2452 4824 6982 4682 244
'AN00000005 2018-05-05 9456 7785 6742 8956 426
'AN00000006 2018-06-06 5207727717537789 684
/AN00000007 2018-07-07 4539574816025353 318
'AN00000008 2018-08-08 5248914566461086 326
/AN00000009  2018-09-09 4929057244409124 548
/AN00000010 2018-10-10 5214859748638301 017
AN00000011  2018-11-11 8597 8364 4863 8301 071
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AccountNo  RegistrationDate  FirstName  LastName DOB Email AccountPassword  PhoneNo AccountAddress CityCode

'AN00000001  2018-01-01 James Millns 1994-02-25 jamesmillns@gmail.com myPassword 01792874014 15 Clos Bevan CCoo01
AN00000002 2018-02-02 Sarann Strange 1989-12-01 SarannStrange@hotmail.co.uk HumptyDumpty123 01792589241 27 Glyncoed CCoo01
'AN00000003 2018-03-03 Austin Hooper 2000-04-23  AustinRocks@hotmail.co.uk helloKitty83 07384293847 83 Goop Street CCoo01
'AN00000004 2018-04-04 Shaun Smith 1965-12-03 SuperShaun7@Sky.com lifuhaldfga@ 01732568246 23 Jelly Drive CCo003
'AN00000005 2018-05-05 George Humpfrey 1985-01-03 GeorgyBoy@gmail.com tangoman123 01374568274 2 Fig Hill CCo0005
'AN00000006 2018-06-06 Madelyn Griffiths 1976-09-06 oracle@yahoo.ca %R&tkxSnRwL8 07700 900191 66 Park End St CCo003
/AN00000007 2018-07-07 Keiran Pitt 1979-05-10 wonderkid@live.com TVc5JEOyXol! 07700 900889 47 Copthorne Way CC0002
'AN00000008 2018-08-08 Karl Maxwell  1987-11-07 spadkins@hotmail.com iqT"ha13dWo1 07700 900355 69 Hertingfordbury Rd  CC0005
/AN00000009  2018-09-09 Fynn Rush 1993-01-24 webdragon@yahoo.ca X$VSP7QzkgER 07700900911 75 Prestwick Road CCoo01
/AN00000010 2018-10-10 Gracie-May Duarte 1994-05-01 horrocks@verizon.net mmNcoOGYI7* 07700 900878 55 Tonbridge Rd CC0002

AN00000011  2018-11-11 Robert Howard ~ 1989-06-01 RobbyMan@Gmail.com Shu3HOm1 07700 038567 55 Hail-Way CC0004
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AccountNo

'AN00000001
'AN00000002
'AN00000003
AN0000000S

RegistrationDate  FirstName LastName

2018-01-01
2018-02-02
2018-03-03
2018-09-09

James
Sarann
Austin
Fynn

Millns
Strange
Hooper
Rush

DOB

1994-02-25
1989-12-01
2000-04-23
1993-01-24

Email
jamesmillns@gmail.com
SarannStrange@hotmail.co.uk
AustinRocks@hotmail.co.uk
‘webdragon@yahoo.ca

AccountPassword
myPassword
HumptyDumpty123
helloKitty83
X$VSP7QzkgER

PhoneNo

01792874014
01792589241
07384293847
07700 900911

AccountAddress CityCode
15 Clos Bevan CCo001
27 Glyncoed CCoo01
83 Goop Street CCoo01
75 Prestwick Road CC0001
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AccountNo  RegistrationDate  FirstName  LastName DOB Email AccountPassword PhoneNo AccountAddress CityCode
1 'AN00000007 | 2018-07-07 Keiran Pitt 1979-05-10 wonderkid@live.com  TVc5JEOyXol! 07700 900889 47 Copthorne Way CC0002
2 /AN00000010  2018-10-10 Gracie-May Duarte 1994-05-01 horrocks@verizon.net mmNcoO*GYI7* 07700 900878 55 Tonbridge Rd ~ CC0002
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AccountNo  RegistrationDate  FirstName LastName DOB Email AccountPassword PhoneNo AccountAddress  CityCode
1 'AN00000004  2018-04-04 Shaun Smith 1965-12-03 SuperShaun7@Sky.com lifuhaldfga@ 01732568246 23 Jelly Drive CCo003
2 'AN00000006 2018-06-06 Madelyn  Griffiths 1976-09-06 oracle@yahoo.ca %R&tkxSnRwL8 07700900191 66 Park End St  CC0003
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AccountNo  RegistrationDate  FirstName LastName DOB Email AccountPassword PhoneNo AccountAddress  CityCode
1 AN00000011  2018-11-11 Robert Howard 1989-06-01 RobbyMan@Gmail.com Shu3H0rn1 07700 038567 55 Hail-Way CCo004
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AccountNo  RegistrationDate  FirstName LastName DOB Email AccountPassword PhoneNo AccountAddress CityCode
1 'AN00000005  2018-05-05 George Humpfrey 1985-01-03 GeorgyBoy@gmail.com tangomani123 01374568274 2 Fig Hill CCo0005
2 'AN00000008 2018-08-08 Karl Maxwell ~ 1987-11-07 spadkins@hotmail.com iqT*ha13dWo1 07700 900355 69 Hertingfordbury Rd  CC0005
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SubscriptionID

$AS0000000001
/AS0000000002
$AS0000000003
'AS0000000004
'AS0000000005
'AS0000000006
/AS0000000007
$AS0000000008
/AS0000000009
$AS0000000010
/AS0000000011
$AS0000000012
$AS0000000013
'AS0000000014
/AS0000000015
$AS0000000016
/AS0000000017
$AS0000000018
$AS0000000019
/AS0000000020
/AS0000000021
$AS0000000022

AccountNo

'AN00000001
'AN00000001
'AN00000002
'AN00000002
'AN00000003
'AN00000003
'AN00000003
'AN00000004
'AN00000004
'AN00000004
'AN00000005
'AN00000006
'AN00000006
'AN00000007
'AN00000007
'AN00000007
'AN00000008
'AN00000008
'AN00000009
'AN00000009
'AN00000010
'AN00000011

StartDate

2018-01-01
2019-03-20
2018-02-02
2019-02-25
2019-03-03
2019-01-05
2019-01-12
2018-04-04
2018-12-03
2018-12-10
2018-05-05
2018-06-06
2019-03-20
2018-07-07
2018-11-17
2018-12-17
2018-08-08
2019-03-04
2018-09-09
2018-11-17
2018-10-10
2018-11-11

EndDate
2019-03-20
2019-04-20
2019-02-25
2020-02-25
2019-01-12
2019-01-12
NULL
2018-12-03
2018-12-10
NULL
NULL
2019-03-20
2019-04-20
2018-11-17
2018-12-17
NULL
2019-03-04
2019-04-04
2018-11-17
2019-11-17
NULL
NULL

Tariff

TR0001
TR0003
TR0001
TR0004
TR0001
TR0002
TR0001
TR0001
TR0002
TR0001
TR0001
TR0001
TR0003
TR0001
TR0003
TR0001
TR0001
TR0003
TR0001
TR0004
TR0001
TR0001

SubscriptionType ~ SubscriptionStatus

Pay-As-Go
Monthly
Pay-As-Go
Annual
Pay-As-Go
Weekly
Pay-As-Go
Pay-As-Go
Weekly
Pay-As-Go
Pay-As-Go
Pay-As-Go
Monthly
Pay-As-Go
Monthly
Pay-As-Go
Pay-As-Go
Monthly
Pay-As-Go
Annual
Pay-As-Go
Pay-As-Go

Inactive
Active
Inactive
Active
Inactive
Inactive
Active
Inactive
Inactive
Active
Active
Inactive
Active
Inactive
Inactive
Active
Inactive
Active
Inactive
Active
Active
Active
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AccountNo  CityCode
'AN00000001 ' CC0001
/AN00000002 CCO0001
/AN00000003  CCO0001
/AN00000009  CCO0001
/AN00000010  CC0002
'AN00000007 CC0002
'AN00000004 CCO0003
'AN00000006 CCO0003
/AN00000011  CCO0004
'AN00000008 CCO0005
/AN00000005 CCO0005
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"
12
13
14
15
16
17
18
19
20
21
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SubscriptionID

$AS0000000001
/AS0000000002
$AS0000000003
'AS0000000004
'AS0000000005
'AS0000000006
/AS0000000007
$AS0000000008
/AS0000000009
$AS0000000010
/AS0000000011
$AS0000000012
$AS0000000013
'AS0000000014
/AS0000000015
$AS0000000016
/AS0000000017
$AS0000000018
$AS0000000019
/AS0000000020
/AS0000000021
$AS0000000022

AccountNo

'AN00000001
'AN00000001
'AN00000002
'AN00000002
'AN00000003
'AN00000003
'AN00000003
'AN00000004
'AN00000004
'AN00000004
'AN00000005
'AN00000006
'AN00000006
'AN00000007
'AN00000007
'AN00000007
'AN00000008
'AN00000008
'AN00000009
'AN00000009
'AN00000010
'AN00000011

StartDate

2018-01-01
2019-03-20
2018-02-02
2019-02-25
2019-03-03
2019-01-05
2019-01-12
2018-04-04
2018-12-03
2018-12-10
2018-05-05
2018-06-06
2019-03-20
2018-07-07
2018-11-17
2018-12-17
2018-08-08
2019-03-04
2018-09-09
2018-11-17
2018-10-10
2018-11-11

EndDate
2019-03-20
2019-04-20
2019-02-25
2020-02-25
2019-01-12
2019-01-12
NULL
2018-12-03
2018-12-10
NULL
NULL
2019-03-20
2019-04-20
2018-11-17
2018-12-17
NULL
2019-03-04
2019-04-04
2018-11-17
2019-11-17
NULL
NULL

Tariff

TR0001
TR0003
TR0001
TR0004
TR0001
TR0002
TR0001
TR0001
TR0002
TR0001
TR0001
TR0001
TR0003
TR0001
TR0003
TR0001
TR0001
TR0003
TR0001
TR0004
TR0001
TR0001

SubscriptionType  SubscriptionStatus

Pay-As-Go
Monthly
Pay-As-Go
Annual
Pay-As-Go
Weekly
Pay-As-Go
Pay-As-Go
Weekly
Pay-As-Go
Pay-As-Go
Pay-As-Go
Monthly
Pay-As-Go
Monthly
Pay-As-Go
Pay-As-Go
Monthly
Pay-As-Go
Annual
Pay-As-Go
Pay-As-Go

Inactive
Active
Inactive
Active
Inactive
Inactive
Active
Inactive
Inactive
Active
Active
Inactive
Active
Inactive
Inactive
Active
Inactive
Active
Inactive
Active
Active
Active

CityCode

CC0001
CC0001
CC0001
CC0001
CC0001
CC0001
CC0001
CC0003
CC0003
CC0003
CC0005
CC0003
CC0003
CC0002
CC0002
CC0002
CC0005
CC0005
CC0001
CC0001
CC0002
CC0004
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SubscriptionID

$AS0000000001
/AS0000000002
$AS0000000003
'AS0000000004
'AS0000000005
'AS0000000006
/AS0000000007
$AS0000000019
/AS0000000020

AccountNo

'AN00000001
'AN00000001
'AN00000002
'AN00000002
'AN00000003
'AN00000003
'AN00000003
'AN00000009
'AN00000009

StartDate

2018-01-01
2019-03-20
2018-02-02
2019-02-25
2019-03-03
2019-01-05
2019-01-12
2018-09-09
2018-11-17

EndDate
2019-03-20
2019-04-20
2019-02-25
2020-02-25
2019-01-12
2019-01-12
NULL
2018-11-17
2019-11-17

Tariff

TR0001
TR0003
TR0001
TR0004
TR0001
TR0002
TR0001
TR0001
TR0004

SubscriptionType ~ SubscriptionStatus

Pay-As-Go
Monthly
Pay-As-Go
Annual
Pay-As-Go
Weekly
Pay-As-Go
Pay-As-Go
Annual

Inactive
Active
Inactive
Active
Inactive
Inactive
Active
Inactive
Active

CityCode

CC0001
CC0001
CC0001
CC0001
CC0001
CC0001
CC0001
CC0001
CC0001
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SubscriptionID

'AS0000000014
/AS0000000015
$AS0000000016
AS0000000021

AccountNo

'AN00000007
'AN00000007
'AN00000007
AN00000010

StartDate

2018-07-07
2018-11-17
2018-12-17
2018-10-10

EndDate
2018-11-17
2018-12-17
NULL
NULL

Tariff

TR0001
TR0003
TR0001
TRO0001

SubscriptionType ~ SubscriptionStatus

Pay-As-Go
Monthly

Pay-As-Go
Pay-As-Go

Inactive
Inactive
Active
Active

CityCode
€C0002
€C0002
€C0002
€C0002
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SubscriptionID

$AS0000000008
/AS0000000009
$AS0000000010
$AS0000000012
$AS0000000013

AccountNo

'AN00000004
'AN00000004
'AN00000004
'AN00000006
'AN00000006

StartDate

2018-04-04
2018-12-03
2018-12-10
2018-06-06
2019-03-20

EndDate
2018-12-03
2018-12-10
NULL
2019-03-20
2019-04-20

Tariff

TR0001
TR0002
TR0001
TR0001
TR0003

SubscriptionType ~ SubscriptionStatus

Pay-As-Go
Weekly
Pay-As-Go
Pay-As-Go
Monthly

Inactive
Inactive
Active
Inactive
Active

CityCode
€C0003
€C0003
€C0003
€C0003
€C0003
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SubscriptionlD  AccountNo  StartDate  EndDate  Tariff SubscriptionType  SubscriptionStatus =~ CityCode
1 $AS0000000022  AN00000011 2018-11-11 NULL TR0O001 Pay-As-Go Active CCo004




image25.PNG
SubscriptioniD  AccountNo  StartDate ~ EndDate  Tariff SubscriptionType  SubscriptionStatus =~ CityCode
'AS0000000011  ANO0000005 2018-05-05 NULL TR0O001 Pay-As-Go Active CCo0005
$AS0000000017 ANO0000008 2018-08-08 2019-03-04 TR0001 Pay-As-Go Inactive CCo0005
$AS0000000018 ANO0000008 2019-03-04 2019-04-04 TR0003 Monthly Active CCo0005
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BikelD

BC00000001
BC00000002
BC00000003
BC00000004
BC00000005
BC00000006
BC00000007
BC00000008
BC00000009
BC00000010
BC00000011
BC00000012
BC00000013
BC00000014
BC00000015
BC00000016
BC00000017
BC00000018
BC00000019
BC00000020
BC00000021
BC00000022
BC00000023
BC00000024
BC00000025

StationCode BikeStatus

SC0005
SC0004
SC0002
SC0003
SC0001
SC0005
SC0004
SC0002
SC0003
SC0001
SC0005
SC0004
SC0002
SC0003
SC0001
SC0005
SC0004
SC0002
SC0003
SC0001
SC0005
SC0004
SC0002
SC0003
SC0001

Vacant
Occupied
Repairs
Vacant
Occupied
Repairs
Vacant
Occupied
Repairs
Vacant
Occupied
Repairs
Vacant
Occupied
Repairs
Vacant
Occupied
Repairs
Vacant
Occupied
Repairs
Vacant
Occupied
Repairs
Vacant

Comments
NULL

NULL

Flat Tire
NULL

NULL

Broken Chain
NULL

NULL

Broken Chain
NULL

NULL

Wheel missing
NULL

NULL

Frame Broken
NULL

NULL

Brakes Faulty
NULL

NULL

Brakes Faulty
NULL

NULL

Handle bars ...
NULL
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BikelD

BC00000005
BC00000010
BC00000015
BC00000020
BC00000025

StationCode BikeStatus

SC0001
SC0001
SC0001
SC0001
SC0001

Occupied
Vacant
Repairs
Occupied
Vacant

Comments
NULL

NULL

Frame Broken
NULL

NULL
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BikelD

BC00000003
BC00000008
BC00000013
BC00000018
BC00000023

StationCode BikeStatus

SC0002
SC0002
SC0002
SC0002
SC0002

Repairs
Occupied
Vacant
Repairs
Occupied

Comments
Flat Tire
NULL

NULL

Brakes Faulty
NULL
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BikelD

BC00000004
BC00000009
BC00000014
BC00000019
BC00000024

StationCode BikeStatus

SC0003
SC0003
SC0003
SC0003
SC0003

Vacant
Repairs
Occupied
Vacant
Repairs

Comments

NULL

Broken Chain
NULL

NULL

Handle bars broken
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BikelD

BC00000002
BC00000007
BC00000012
BC00000017
BC00000022

StationCode BikeStatus

SC0004
SC0004
SC0004
SC0004
SC0004

Occupied
Vacant
Repairs
Occupied
Vacant

Comments
NULL

NULL

Wheel missing
NULL

NULL
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BikelD

BC00000001
BC00000006
BC00000011
BC00000016
BC00000021

StationCode  BikeStatus

SC0005
SC0005
SC0005
SC0005
SC0005

Vacant
Repairs
Occupied
Vacant
Repairs

Comments
NULL

Broken Chain
NULL

NULL

Brakes Faulty
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RentalNo

RN00000001
RN00000002
RN00000003
RN00000004
RN00000005
RN00000006
RN00000007
RN00000008
RN00000009
RN00000010
RN00000011

AccountNo

'AN00000002
'AN00000004
'AN00000006
'AN00000009
'AN00000001
'AN00000001
'AN00000001
'AN00000001
'AN00000001
'AN00000001
'AN00000001

BookingDateTime

2019-01-19 14:20:00.000
2019-02-25 12:30:00.000
2018-12-12 10:00:00.000
2019-01-03 09:45:00.000
2019-03-06 10:00:00.000
2019-06-04 12:00:00.000
2019-06-04 12:00:00.000
2019-06-04 12:00:00.000
2019-06-04 12:00:00.000
2019-06-04 12:00:00.000
2019-06-04 12:00:00.000

PickupStation LockCode

SC0001 5273
SC0003 8325
SC0004 2744
SC0002 7556
SC0005 3978
SC0005 7585
SC0005 3754
SC0005 8265
SC0005 6523
SC0005 9808
SC0005 8977
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RentalNo AccountNo  BookingDateTime PickupStation LockCode
1 RN00000001 | AN00000002 2019-01-19 14:20:00.000 SC0001 5273
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RentalNo AccountNo  BookingDateTime PickupStation LockCode
1 RN00000004 ;| AN0000000S 2019-01-03 09:45:00.000 SC0002 7556
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RentalNo AccountNo  BookingDateTime PickupStation LockCode
1 RN00000002 | AN00000004 2019-02-25 12:30:00.000 SC0003 8325
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RentalNo

AccountNo

BookingDateTime

PickupStation LockCode

RN00000003 | AN00000006 2018-12-12 10:00:00.000 SC0004 2744
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RentalNo

RN00000005
RN00000006
RN00000007
RN00000008
RN00000009
RN00000010
RNO00000011

AccountNo

'AN00000001
'AN00000001
'AN00000001
'AN00000001
'AN00000001
'AN00000001
AN00000001

BookingDateTime

2019-03-06 10:00:00.000
2019-06-04 12:00:00.000
2019-06-04 12:00:00.000
2019-06-04 12:00:00.000
2019-06-04 12:00:00.000
2019-06-04 12:00:00.000
2019-06-04 12:00:00.000

PickupStation LockCode

SC0005
SC0005
SC0005
SC0005
SC0005
SC0005
SC0005

3978
7585
3754
8265
6523
9808
8977
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BikelD

BC00000001
BC00000004
BC00000007
BC00000010
BC00000013

RentalNo

RN00000001
RN00000002
RN00000003
RN00000004
RN00000005

PickupDateTime

2019-01-20 12:00:00.000
2019-02-28 09:00:00.000
2018-12-15 10:00:00.000
2019-01-03 12:00:00.000
2019-03-06 11:00:00.000

ReturnDateTime

2019-01-20 16:00:00.000
2019-02-28 19:00:00.000
2018-12-15 10:30:00.000
2019-01-03 17:00:00.000
2019-03-06 15:00:00.000

ReturnStation HireCharge LostLockCharge

SC0001
SC0003
SC0004
SC0002
SC0005

6.00
10.00
3.00
2.00
3.00

0.00
10.00
0.00
0.00
10.00

DamagesCharge
0.00

100.00

25.00

0.00

0.00

Comments

Lock lost and chain broken.
Bell broken.

Lock lost.
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BikelD

BC00000001
BC00000004
BC00000007
BC00000010
BC00000013

RentalNo

RN00000001
RN00000002
RN00000003
RN00000004
RN00000005
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