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where data is being generated at an alarming rate.*
ata. Organizations use data generated through va ous ¢
lvze the data to understand and interpret market trends,
al decisions. The term Big Data is now widely used, partict
". srated various job opportunities.

ts of large datasets that cannot be managed efficiently by the cos

ems. These datasets range from terabytes to exabytes. Mobile pho

uency Identification (RFID) devices, and social networking platforms,
data that may reside unutilized at unknown servers for many years. However
lution of Big Data, this data can be accessed and analyzed to generate useful informatio

chapter introduces you to Big Data—the big buzzword of the IT industry-and its
ortance in almost every sector of human existence, be it education, health, science,
lifestyle, etc.

What is Big Data?
* Think of the following:
@ Every second, there are around 8,22 tweets on Twitter.

@ Every minute, nearly 510 comments are posted, 293,000 statuses are updated, and :
photos are uploaded on Facebook. -

@ Every hour, Walmart, a global discount departmental store chain, handles more than 11
customer transactions. _

@ Every day, consumers make around 11.5 million payments by using PayPal.

According to IBM, “Every day, we create 2.5 quintillion bytes of data — so much that 90
in the world today has been created in the last two years alone. This data comes from ¢
sensors used to gather climate information, posts to social media sites, digital pictures
pur-_—cha“_s-e_'&_ansaction records, and cell phone GPS signals to name a few. This data is big da

Data is everywhere, in every industry in the form of numbers, images, videos, and
continues to grow, so does the need to organize it. Collecting such huge amount of da
be a waste of time, effort, and storage space if it cannot be put to any logical use. T]
organize, analyze, and offer this critical data in a systematic manner leads to the
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SCENARIO

- to customers. Mr. Smith, the data analyst of the A : i :

B p : rgon Technology, is studying about Big Da

ways in which it can be utilized in various sectors. He shares somé e) ' . >
their knowledge. 9-SXampias, Wit ks et

EXHIBIT 1: Real-World Examples of Big Data

 Some real-world examples of Big Data include:

e Consumer product companies and retail organizations are observi
social media websites such as Facebook and' Twitter. These sites h

analyze customer behavior, preferences, and product ps rcémion ACCOT
companies can line uwiprﬁducts fo gain profits. This p

is also known as‘ social media analyti i
+  Manufacturers are monitoring minute vibration data from theif &G

changes slightly as it wears down, to predict theoptn‘ﬂal time m
maintain. Replacing it too soon wastes money and replacing it 100 [2

expensive work stoppage.

Manufacturers aré also monitoring 3"“‘9‘.."'?“_"‘-"*5,7 bmwltha
marketers. They are using it to detect aftermarket supper

warranty failure becomes publicly detrimental.

+  Financial service organizafions 8fe using the ¢
| e
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5. 4 brand a;
ia retail anizations are engaging dol =

. mﬂd:;:d ?érgtagonists, and even enabling e
 sell their products. ]
e - lyzing medical data and patient records to predict those
‘ﬂ “mr::agk k readmission within a few months of discharge. 'I"hw
& Wm"%e in hopes of preventing another costly hcspﬂaf' ﬁa
4 : "-.;Qd'-gﬁﬂyze--paﬂents' data to prepare themselves to handle disea

ol businesses are developing information products that‘ combine
ered from customers to offer more appealing recommendations and m

successful Coupon programs.

‘¢ The government is making data public at the national, state, and city: rev@ for.
USHT& s to develop new applications that can generate public good. For example.
weath -, ather data that is helpful for various industries.

® Sports teams are using data for tracking ticket sales and even for trackir}g,l_em_:]:[
strategies. This is known as sports analytics. F ok

 Source: httpsyfou -n‘..-rrqni'n.c'mrr/e,'rﬁr::p!es-big-daﬁz,ipmfgﬁe .

' :As alréadjr discussed, Big Data is a Pool of huge amounts of data of all
collected from varied sources. Table 1.1 lists some ¢
‘_-\, e

- | _Table 1.1: Types and Sources of Data
&8

types, shapes, and form
ommon types of data and their sources:;

Social Refers to the information c!ted Face. .k T i inke
Data m various social networking sito OK. Twitter, and LinkedIn
and online portals =
Machine Refers to the information . : e
: L generated RFID chip read Global Positior .
Data from P readings, Glo onmg. ¥
= séRHE) chips, bar code scanners, | System (GPS) results :
Transactional Refers to the information e 3 : : —
Data m online shopping sitea,gr:tzlela;fsd Retail websiteg like eBay and Amazon 4




Figure 1.2: Evolution of Big Data

The advent of IT, the Internet, and slobalizatio : ‘

< S ot ’ obalization has facilitated increased volume

m?rmat:on gene.ratlon at an exponential rate, which has led to g Cria,::ix v?éw
* fueled the evolution of Big Data that started in 1940s and continues til e/ -

2 ﬁformahon explosion is described as a continuous increase in the volume of the
information or data and the effects of this abundant iforTRAHOR it v SR

g

 Table 1.2 lists some major milestones in the evolution of Big Data:.

| Table 1.2: Evolution of Big Data
oo 2 e T
-

librarian speculated the poten

increase in information and hnutedstam

An American
staff, realizing the rapid

ata Compression was published in the Communica
states that the explosion of information in the past few yeam
requirements for storing_infonnaﬁon should bemmmmed- i
The paper described ‘Automatic Data C:)mpressmn’ T
three-part compressor that can be used for anyhndﬁf inform:
slow external storage requirements and increase the r
computer system-

Automatic D
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volume of infor

, sured the
Sarh 1* \me more economica | than paper storage. -
&l 't:""ll. to the amount of data and the presence of obsolete dﬂﬁ

Somepapem that discussed this concern are as follows:
Michael Lesk published How much information is there in the world?
* John R Masey presented a paper titled Big Data. .. and the Next Wave of InfraStress, :
* KG. Coffman and Andrew Odlyzko published The Size and Growth Rate
»  Steve Bryson, David Kenwright, Michael Cox, David Ellsworth, and Robert Hai
published Visually Exploring Gigabyte Datasets in Real Time. \

2000 Many researchers and scientists published papers raising similar concerns a d
onwards discussing ways to solve them.

Various methods were introduced to streamline information.
Techniques for controlling the Volume, Velocity, and Variety of data emerged, thus |
introducing 3D data management. F
A study was carried out in order to estimate the new and original information created

and stored worldwide in four types of physical media: paper, film, optical media, and
magnetic media. -

Table 1.2 is only a synopsis of the evolution. The need for an adequate
always felt, and with time, Big Data grew into a technological phenom

The next chapter will help you understand the
industries. @g* Data’ as a concept has been used for Jon :
analyze huge volumes of data, they were actually analyz
access to data and the applications and programs t
Big Data and Big Data analytics in the IT indu.st:y’,-‘\

Space and storage of data .Tf.._-.
enon. ;

Ing the Big Data. The demand for
O Process this data led to the present :




w do I choose a book of the millions -'éir'ailabfég

do I keep myself updated abo -
Tk ut new events,

solutions to such questions can be found by mfmmam;n
yze and structure a large amount of data specific ally for you
d, what you looked at, and for how 1ong you remamed atag ;

persnnahzed reconunendatlonsTGr every Indﬁ-i"' ual.

S

a user regula:ly visits or purchases from online shoppmg smtm,
the system can present a recommended Tist of" ,

of his/her earlier purchases or searches, thus presenhn .

mendation set for every user. This is the power of Big Data analytic

y, various sources generate a variety of data such as images, text, au

ypes of data can be structured only if it is sc:rted and orgamzed in some |
cess of structuring data requires one to first understand the various tyfres.

of Data
atabases, Enterpr

a that comes from multiple sources such as d latabas
s, weblogs, chat history, and GPS maps, varies in 1ts fﬂrmat HE:.
.T—BE made consistent and clear to be used f¢
g types of sources: |
‘ _sources, such as organizational or enterpnsje data

I sources, such as social data
._,_--"'"'"'-




Planning (ERF) systems
e Customers, details
‘o Products and sales data |
.'. Gmerally U‘LTPaﬂd o 7
operational data | —
e  Business partners This data is eften
. S}rndicﬁte data suppliers to understand ﬂﬁ-
5 e Internet mostly external to
ori i ¢ Government organization s.t.;_c.h
external environment of e  Market research customers, comp
an'org_&niké_ﬁm organizations market, and envire

On the basis of the data received from the aforementioned sources, Big Data comprises:
_ Q  Structured data
B Ut ca data
O Semi-structured data
In a real-world seenario, typically, the unstructured data is

larger in volume than the structured
semi-structured data. Figure 1.3 illustrates the types of data

that comprise Big Data:

Figure 1.3; Types of Data
Structured Data

Structured data can be defined as the data that has defined fepeating pattern This pattern
easier for any program to sort, read, and process the data; Pfﬁééé'sing Structun;d datg) S niih
and faster than prmessing_dgtg_?fifhout any specific Iepeating patterns. -

SCENARIO

Reconsider the scenario of Mr. Smf{h. the Bﬂg Data analyst of Argon —
observations on the applications of Big Data with his team. In one s?ch ezif::ﬂ;;fogy, who is S
most publishing houses is often captured by Suitable so ple, -

Rware too)s

. The data stored in a relational gagar.. [ OO

tabase, such as Oracle. T database js jn
::n directly be put to analysis, and the outcome con be used to take yar; 'ua Structured form




mel ona'[ dﬂtﬂbases ma
' databases ( w

1.4 shows a sample of struc
B ficlds: tured data in-

" understand the concept of unstructured data, let us go.
- that the publishing house also collects data from varie&_
b blogs or social media sites is considered as unsm:ctumd d

pattern and is_inconsistent. The analysis of such data he;os the or
preferences, “feedback, and demands.

i.e., the additional information related to d

cgmlsts typlcallv of metadata,
such as data obtained from files

Comprises mconslstent “data,
satellites, etc.

3 Consists of data in different formats audio, video, Or I

such as e-mails, text,

! 'ﬂﬂurces of unstructured data include:
d external
th within .
ial nemorkmg pla

jal media—Data obtained from 50Ct

r, LinkedIn, and Flickr ot
data— Data such as text messages;mc;l Jocatic
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Associated with Unstructured Data

@ Identifying the unstructured data that can be processed

: Wﬂrlhhgvhﬂ'lunstmctured data poses certain challenges which are as follows:

Q Sorting, ofganm‘ ing, and arranging unstructured data in different sets and formats

9 Combining and linking unstructured data in
conclusions out of the available information

QO Costing in terms of storage space and human resource (data analysts and scientists) needed

deal with the exponential growth of unstructured data
Figure 14 shows the result of a survey conducted to ascertain the

unstructured data in percentage—from the most to the least challenging IT areas:

Top Strategic Priorities

Big data

Virtualization for data center consolidation

cloud

nﬁﬂ_u securnity

Mobility

Data center migration from RISC/UNIXN® system

Bring your pwn device (BYOD)

challenges associated w

L I Number | priority B Number 2 priority Bl Number 3 prioriny.

Source: Peer Research Big Data Analytics Inte/ (August 2013)

Figure 1.4: Challenges in Handling Unstructureq Data

The survey reveals that the Big Data is the second biggest challenge followed
manage the volume of data. Unstructured data is ajso generated from files that
name and extension. For exampl'e, video files are generally stored with the ext
whereas, audio files have extension .wav or .mp3. As different files of the's

& e file name in different sources, merely a name ang AN extension do pey hel
sam P

identification, classification, or even basic searches.

by virtualization
often have the s3
erlSj.On mp.4 or 3

i
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mith also observes the presence of ' ' :
b , ! some se S I S
abﬁfs_hing hoyse. This data contained perso nr::-star:mg;mﬁd data saved in the
, as shown in Table 1.5: RISaH e SO0 WS

5, ot Table 1.5: Semi-Structured Data
g" sl No Name E-Mail
I_F.' 1-
- Sam Jacobs smj@xyz.com B 4
2 First Name: David davidb@xyz.com
Last Name: Brown St

‘As you can notrbg from Table 1.5, semi-structured data indicates that the entities behngmg
‘class can hav_e different attributes even if they are grouped together. In this case, different
different e-mails are grouped under a common column name.

EXHIBIT 2: Types of Data in Big Data
of data we need to consider in Bi_{;'. Data: struct ~g
. unstructured, and semi-structured. Of these, the last two are new inBigData. R
nt data warehouse contains siructureddata‘andl*ﬂﬂly A o
because when you placed it in your relational

database system, a structure was enforced on it, sO We know where it is, what It

means. and how it relates to other pieces of data in there. It maybem .
person's name) or numerical (their age) but we know that the age value goes with

a specific person, hence structured.
e Unstructured Data—Essentially, everything else that has not bam speci
: structured is considered unstructured. The list of truly uns_i__ructu:_r_ecll;:‘;r
free text such as documents produced in your company, images and \

— ~f social media. If the object t0 be stored C

files, and some types © . k > be s
(metadata about the data) and has no established schema, ontoiogy;
consistent organization, it is unstructured. However in the
unstructured data, there aré many types of data that
[ ation. X :

There are three types

e Structured Data—Your curre
structured data. It's structured
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