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[bookmark: _Toc508363495][bookmark: _GoBack]Abstract – This report will look at a case study and provide an overview of a possible solution to a database application showing an understanding of the knowledge and skills needed to design and maintain a multi-user database application.
[bookmark: _Toc508363496]Introduction
This report will look at a company called Book and Ride taxi company which has been based around the UK and are steadily growing, to adapt to the rate of growth they are increasing they are looking for suggested improvements to their performance and overall structure of their database to support their ever-growing business. Their two main problems are performance issues and distributed database solutions, this report will look at possible outcomes and solutions to achieve the optimal outcome for this company.
[bookmark: _Toc508363497]Performance Tuning
[bookmark: _Toc508363498]a. Data query requirements
The requirements needed for Book and Ride taxi company are there to access vital information efficiently which are needed for the company to run smoothly. To determine what indexes are important and which ones are needed to be used to improve the database performance, identifying and analysing the data transaction will in return help identify the indexes that are needed to run frequently or that are critical importance to the Ride and Book database. Of all the possible transactions listed that this database might face, the three highest of importance data query is:
· Search to find if booking details are correct for the job
· Updating the drivers’ availability
· Checking if drivers’ car size is available and suitable for the job
These might get affected by peak times/high demand which would make the database slower and reduces the effectiveness of the database which will affect the company’s performance.
[bookmark: _Toc508363499]b. Analysing data query transaction to improve performance
“Indexes and materialized views have been traditionally considered as crucial physical design alternatives that impact performance”[1], to identify possible secondary indexes, must look at what could be the most used day to day queries the company may use and filter through them, so possible day to day queries might be (typical queries):
a.  List details of driver and if status is available
b.  Identify drivers by city alphabetically
c.  Driver details and office that they work for including managers name
d.  Display booking details and member made the booking
e.  Display list of members in region area
f.  Identify the license expiry date of drivers who will expire within the next 3 years
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The purpose of indexing is to read through data quickly and efficiently, so indexing smaller tables in a database isn’t usually worth as they are small enough to read anyway, just providing an extra task for the database by indexing a table with a small amount of data. “Among all the techniques of improving the database performance, indexing and query optimization stand up as they provide visible results. On the other hand, abusing indexes and inappropriate indexes might harm the performance of the system.”[2]
[bookmark: _Toc508363500]Distributed Database
[bookmark: _Toc508363501]a. Fragmentation
Fragmentation is used to logically distribute the data over a network, relation may be divided into many sub-relations called fragments, which are then distributed. “Fragmentation is desirable for performance reasons: data can be stored at the location where it is most frequently used, so that most operations are purely local and network traffic is reduced.”[3]. Fragmentation “consists of dividing the database objects and/or entities into fragments, on the basis of common queries accesses, in order to distribute them over several distant sites.”[4].
There are 4 main schemas used when fragmenting a database.
[bookmark: _Toc508363502]i. Horizontal fragmentation
The first fragmentation is Horizontal, “horizontal partitioning consists in decomposing the whole warehouse schema into sub schemas, where each schema contains fragments of dimension and fact tables.”[5]. 
Office fragment O1: ¥ OfficeID, Name, Address, CityID, Postcode, PhoneNo, ManagerName (Office)
[image: ]In the example above, it just shows ‘C0001’, but a city might have multiple offices so a horizontal fragment would be suitable to divide and distinguish which offices are in which city by their CityID.
[image: ]Member Region fragment M1: ∞ MemberNo, FirstName, Surname, DOB, AddressRegionCode, PhoneNo, EmailAddress, CardNo, CardCVV, CardExpiryDate (Member)
The reasoning for horizontal fragmentation in the members table, is there could possibly be multiple members in a specific region so separating the members into a region category is more logical way of sorting members via their region code.
[bookmark: _Toc508363503]ii. Vertical fragmentation
“Vertical fragmentation consists of subdividing a relation into sub relations that are projections of the original relation according to a subset of attributes.”[6].
Payroll fragment D1: ∑ DriverNo, AccountNo, AccountSortCode, NIN, DateRegistered, (Driver)[image: ]Payroll fragment as each driver needs a salary and this fragment shows the information needed to do so.
Personnel fragment D2: ∑ DriverNo, FirstName, Surname, DOB, Address, CityID, PostCode, PhoneNo, EmailAddress, (Driver)
[image: ]
Personnel fragment as the company should be able to know who their employees are, in this case the drivers.
Drivers details fragment D3: ∑ DriverNo, LicenseNo, LicenseExpiryDate, VehicleRegNo, CarSize, OfficeID, Status(Driver)
[image: ]
Before making bookings for the clients, the database needs to find a driver suitable for the job, so this fragment shows the drivers’ details, status and if they’re fit for a job.
Booking details fragment B1: β BookingNo, BookingDateTime, PickupDateTime, PickupAddress, PickupCityID, PickupPostcode, DestinationAddress, DestinationCityID, DestinationPostcode, DeliveredDateTime (Booking)
[image: ]
Booking details so they can be easily searched when making a booking or passing the information over to the driver.
Driver/member payment details fragment B2: β BookingNo, MemberNo, JourneyMileage, CarSize, AssignedDriverNo, FareAmount, CancellationDateTime, CancellationCharge, PaymentDetails (Booking)
[image: ]
Sorting driver/member details into a fragment so when the assigned driver turns up for the job, they can know in advance the payment method also being able to update the driver if there was/is a cancellation and the fee amount. 
[bookmark: _Toc508363504]iii. Mixed fragmentation
By using the vertical fragment D2 personnel fragment. 
· Personnel fragment D2: ∑ DriverNo, FirstName, Surname, DOB, Address, CityID, PostCode, PhoneNo, EmailAddress, (Driver)
The fragmenting can be taken further, horizontally by CityID will give two fragments. 
D21: ∑ CityID=’C0001’ 
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D22: ∑ CityID=’C0002’
[image: ]
A city might have multiple drivers so by fragmenting the table further the sorting of drivers working in a specific city can be easily observed.
B21: β MemberNo = ‘M0001’
[image: ] 
A member might have reoccurring bookings, as in going back and forth to school/work. Easier to manage and maintain a member who has consecutive bookings over a period.
[bookmark: _Toc508363505]iv. Derived fragmentation
“Derived fragmentation using fragmentation of an owner relation can indeed further reduce the total query costs and therefore should be employed when doing database distribution design.”[7]. 
Office is a parent relation to Driver, and office manages drivers within the database and it’d be useful to store driver data using similar fragmentation as the parent Office.
O1 = O≠ CityID D21 (D21 is a mixed fragmentation =’C0001’) 
O2 = O≠ CityID D22 (D22 is a mixed fragmentation =’C0002’) 
[bookmark: _Toc508363506]b. Reconstruction of fragments
The reconstruction of fragments within a distributed database design are different depending on which fragment strategy has been used. The following fragmentation are reconstructed by using the following operators:
· Horizontal fragmentation uses: Union
· Vertical fragmentation uses: Join into Natural Join
· Mixed fragmentation uses: Natural Join and Union
· Derived fragmentation uses: Union
[bookmark: _Toc508363507]Conclusion
To conclude, an overview has been provided to some of the possible solutions suggested for the case study of Book and ride company, there has been evidence of how to improve performance by suggesting possible secondary indexes in which can fasten and reliably access certain information that could prevent slower actions and give transparencies in the database that the user does not know about, there has also been evidence on how a distributed database design can be achieved and what tables are vital when fragmenting are vital to the database and for the company to run smoothly and efficiently.
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CREATE TWDEX IX_DrAVSr
ON Driver(Driysrlie, Firstiame, Surname, Licsnseho, Cacsize)

CREATE TNDEX TX_QfFfice
ON OFfice(QfficeIR. Name, Address, Postcode, Hanagerians);

CREATE TNDEX Ix_lenber:
ON tienber(enbertio, Firsthame, Surname, AddressRsgionCeds. Phonslie. Cardlie, Cardcwy,
CardExpirydate) ;

CREATE INDEX IX_Bookifg,
ON Booking(BookingNo. PickupDateTime. PickupAddress. DestinationAddress)
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Pseudo C

SELECT FROM Office

WHERE CityID ='given city';

OfficsTD Name Address CityID, Postcode PhoneNo

00001  Nottingham | 51 C0001 | NGI9AP | 07809786073
Office Abbey

Row

ManagerName
Imogen Wells
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Pseudo Code:

SELECT FROM Member
WHERE AddressRegionCode ='given region';|

Member ~ First ~ Surna DOB  AddressR PhoneNo Email CardNe.  Card  CardExpi

No Name  me egion Address CYY. nDate
Code
M0001  Jonatha | Grant | 1976-  RO00L 07710108 | jonathangra | 52818721 | 672 07-19
n 05-10 776 nt@hotmail | 34796326

com




image6.png
Pseudo Code:
SELECT Dr

erlo, AccountNo

FROM Driver;
DriverNo.
D0001

D0002
D0003

D0004

AccountNo  AccountSortCode

45628876

45634997

97860032

65383912

01-86-99

06-22-54

96-43-55

77-41-80

NIN

345237768

506434189

664453865

543143563

AccountSortCode, NIN, DateRegistered

DateResistered
0721
0223
0525

01/19
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Driver
No

D000l

D0002

D0003

D0004

Pseudo Code:

SELECT DriverNo, FirstName, Surname, DOB, Address, CityID, Postcode,
PhoneNo, EmailAddress
FROM Driver;

First
Name

Elise

Kenneth

Tom

Alfie

Surname

Nash

Crouse

Parkin

Saunders

DOB

1985-
06-20

1990-
11-16

1995-
10-05

1980-
02-06

Address

95 Grey
Street

447 Tee
Drive

Southlands
Road

87 York
Road

CityID.

€0001

€0002

€0003

C0004

Postcode

NG10HT

CB34YS

SY75B
w

CT15PU

PhoneNe

07724109707

07849154377

07738265811

07084956713

Email
Address
slisenash@

‘hotmail.com

kennstherous.
@
hotmail.com

tomparkin@

‘hotmail.com

alficsaunders
@
hotmail.com
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Psendo Code:

SELECT DriverNo, LicenseNo

OfficelD, Status

Carsize,
FROM Driver;

DriverNo Li g

D000l

D0002

D0003

D0004

NASH324563841254

CROUSE2314567345

PARKIN2345617865

ALFIE15436859640

LicenseExpiryDate. VehicleRegNo CarSize
2020-07-10 BD5ISMR  Medium
2023-04-12 KZ66ZYT Small
2025-01-04 LK53ABY Medivm
2019-09-11 BPIINPC Large

LicenseExpiryDate, VehicleRegNo,

OfficsID Status
00001 | available
00002 | On-route
00003 available
00004 | asived
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Pseudo Code:

SELECT Bookinglo, BookingDateTime, PickupDatelime, PickupAddress,
PickupCityID, PickupPostcode, DestinationAddress, DestinationCityID,
DestinationPostcode, DeliveredDateTime

FROM Booking;

Booking Booking Pickup Pickup Pickup Pickup  Destinat Destination Destination

No Date  Date  Address City  Postcode ion CityID.  Postcode
Time  Time i) Address

B0OOL  2018-03- 2018- 90 C0001 | NGI7DW  12Lee  CO001 NG23YE  2018-03-
01 0301 Abbey Lane 01
08:00:00. 09:00:0 Row 10:15:00.0
000 0.000 00

B0002  2018-03- 2018- 86§t  C0002  CBASTX 91 0002 CBSSEQ  2018-03-
21 0322 | James Manor 2
13:00:00. | 05:00:0 | Boulevar Way 05:45:00.0
000 0000 | d 00

B0003  2018-04- 2018- 54 C0003 | SYTOWG 68 €0003 SY7S4FP  2018-04-
05 0405 Usbridge Pendwa 05
09:00:00. 18:00:0 Road 1t Road 19:00:00.0
000 0.000 00

BOOO4  2018-03- 2018- 75 C0004 | CTI3RE 22 0004 CTISUW  2018-03-
25 0325 | Glenwraw Lavbum 25
22:00:00. 22:30:0 | hast Court 23:00:00.0

000 0.000  Road 00
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Booking
No

B0001
B0002
B0003

B0004

Pseudo Code:

SELECT BookingNo,

FROM Booking;

Member Journey
Mileage

No

M0001
M0002
M0003

MO0004

10
5
15

3

MemberNo,

Car
Size
Medivm
Small
Medivm

Large

JourneyMilesge, CarSize,
AssignedDriverNo, FareAmount, CancellationDateTime,

CancellationCharge, PaymentDetails

Assigned
Driver
No
D0001
D0002
D0003

D0004

Fare

Amount

31
18
NULL

Cancellation
Date

Time

NULL
NULL
2018-04-05
14:00:00.000
NULL

Cancellation
Charge

NULL
NULL
20

NULL

Payment
Details

Card
Cash
Card

Cash
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Pseudo Code

SELECT DriverNo, FirstName, Surname, DOB, Address, CityID, PostCode,
PhoneNo, EmailAddress

FROM Driver

WHERE CityID ='ceee1’;|

DriverNo FirstName Surname DOB Address CityID PostCode PhomeNe — Emaildddress.

D000l Elise Nash 1985- | 95Grey C0001 NGIOHT 07724109707 elisenash@hotmail.com
0620 ' Street
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Pseudo Code:

SELECT DriverNo, FirstName, Surname, DOB, Address, CityID, PostCode,
PhoneNo, EmailAddress

FROM Driver
WHERE CityID ='C0002';

DriverNo _FirstName Sumname DOB _ Address CitylD PostCode PhoneNo
D0002  Kenneth  Crouse | 1990- 447Tee C0002  CBSAYS
1116 Drive

Emailaddress
07849154377 | kennethcrouse@hotmail.com
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Pseudo Code:

SELECT * FROM Member
Where MemberNo = 'MBo@1";
Member  First Sumame  DOB Address  Phone Email card Card  Card
No Name Region  No Address No W Expiry
Code Date
M0001 | Jonathan | Grant 15760510 | RO0O1 | 07710108776 | jonathangrant | 528187213 | 672 | 07-19

@hotmail.com 4796326
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TABLE

Query Transaction

Columns Involved

Driver |a SELECT * FRON Driver
WHERE Status - 'available’
ORDER BY Firsthame;
Driver | b SELECT d.Drivertlo, d.Cinilians, d.SUmans.
City FROM City
Tty ¢
1 Driver d ON 4.CHEVID = C.CHVID.
ORDER BY Cityliane ASC;
Driver | ¢ SELECT d.Drivertle, d.ficsilians, d.Sumans.
Office 4.0FicsID. oNane, 0.Addresa. o.Postcede.
2.tianageriiens.
FROM Office o
1 Driver d ON 4.QfFiceID - Q.0ffiseIR
ORDER BY fficeIp ASC;
Booking | d SELECT b.Bookinghe. B.RickupareTine.
Member bebickumaddress, b.pickiPasisads,
n.Surnane.
FROM Menber m
1 Booking b ON b,tignbechio = m.tiemberiie
ROER BY ookinglip ASC:
Member | e SELECT mtienberile. m.Cicsilians, m.Sumans.
Region FROM Region r
1 Member m ON .AddressRssionCode. - r.Regioncede
ORDER BY pgnberiie ASC;
Driver | £

SELECT d.Drivertle, d.Cinatlians, d.Sumans.
d.LissassEpicybate

FROM Driver d

WHERE LicenssExpirypass > ‘201
LicenseExpiryDate < '2021-04-03"
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Table | Index

Driver | DriveNo, FirstName, Surname, LicenseNo. CarSize

Office | OfficelD. Name, Address, Postcode, ManagetName

Member | MemberNo, FirstName, Sumame, AddressRegionCode. CardNe. CardCVN.
CardExpinyDate

Booking | BookineNo. PickupDateTime. PickupAddress, DestinationAddre





