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What is data and information?

Data is raw, unorganized, unprocessed information. E.g., the
information collected for writing a research paper is data
until it is presented in an organized manner.

Data generates information and from information we can draw valuable
insight.

Information is the processed, organized data that is beneficial
in providing useful knowledge. For eg., the data compiled in
an organized way in a research paper provides information
about a particular concept/ topic.
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QUANTITATIVE DATA

Quantitative data can be expressed as a
number or can be quantified. Simply put,
quantitative data can be measured by
numerical variables.
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J QUALITATIVE DATA
Qualitative data can't be expressed as a
number and can’t be measured.

Qualitative data consist of words,
pictures, and symbols, not numbers.
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EXAMPLES

- Scores on tests and exams e.g. 85,
67, 90 and etc.

- The weight of a person or a
subject.

- Your shoe size.

- The temperature in a room.
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EXAMPLES

- Colors e.g. the color of the sea

- Your favorite holiday destination
such as Hawaii, New Zealand.

- Names as John, Patricia,.....

= Ethnicity such as American Indian,

Asian, etc.
—
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The
number of
students
inaclass

Hair color
(Blonde,
Brown)

The
number of
workers in
a company

Types of data

Ethnicity First,
(Hispanic, second
Asian) and third

Types Of Data

The number The

of home runs height of

in a baseball children
game

Letter
grades: A,
B,C,

The square
footage of a
two-bedroom
house

Economic
status: low,
medium

The speed of
cars
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Characteristics of Data

The following are six key characteristics of data

* Accuracy

* Validity

) Rellablhty CHARACTERISTICS
* Timeliness o

* Relevance

« Completeness

Completeness
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Big Data, what is it?

/ data that will not fit

L in main memory.

an 7
traditional / \
computer science For example...

* busy web server access logs
» graph of the entire Web
 all of Wikipedia

\° daily satellite imagery over a year /
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Big Data, what is it?

data that will not fit
in main memory.

traditional
computer science s ~

data with a large
number of observations
and/or features.

\

statistics
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i| Tall data: edge list of a large graph RGB values per
il pixel location in large images

4 N\

data with a large o
number of observations
and/or features.

\.
statistics
Wide data: mobile app usage statistics of 100
people
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Big Data, what is it?

/data that will not fit t

Lin main memory.
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traditional data with a large
computer science number of observations
and/or features.
\

statistics

o

-

non-traditional sample size
(i.e.> 300 subjects); can’t
analyze in stats tools (Excel).

other fields

w
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What is big data?

Big Data refers to a huge volume
of data, that cannot be stored and
processed using the traditional
computing approach within a
given time frame.

BIG DATA

9
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Example of big data?

For example, if we try to attach a

document that is of 100 megabytes in size
to an email we would not be able to do so.
As the email system would not support an Q e
attachment of this size.

Therefore this 100 megabytes of
attachment with respect to email can be
referred to as Big Data.

100 MB

~ (e
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View
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Big Data, what is it?

THE WORLD BANK i

IBRD « IDA | WORLD BANKGROUP e

1. Survey of SDG-related Big Data projects

Type of data source(s)

Mobile phone data I : )

Satellite imagery data and geodata |

Web data [ 171

Twitter data [

Other social networks [

Financial transaction data [ 11
[
[

Scanner data 11]

Facebook data
Sensor data I
Smart meter data 5]
Health records

Ships identification data

|
Public transport usage data [
Credit card data [
0 5 10 15 20 25

* Mobile (23), Satellite imagery (20) and social media (12+12+8) are the most prominent sources
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View
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Big Data, what is it?

Figure 2: Sourc

Which of the following do you consider part of big data (regardless of whether your company uses each)?

Large data files (20 terabytes or larger)

Advanced analytics or analysis

Data from visualization tools
Data from social networks
Unstructured data (e.g., video, open text, voice)
Geospatialflocation information 38%
Social media/monitoring/mapping 37%

Telematics

Unstructured data/log files/free text

with Big Data Survey, April 2014
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Big Data, what is it?

7.
large quantity

A
[un]ctructed, multi-modal
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Big data Analytics is a process to
extract meaningful insight from big
such as hidden patterns, unknown
correlations, market trends and
customer preferences
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Introduction to Bigdata

R

* Capturc
Explore

* [ntegrate
= Store
* Preprocess

* Map
* Transform

* Cleanse ¢
loT Infrastructure Pl
Big Data Platform Big Data Analytics

Annlyze
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Example for Big Data

Retail, IT Infrastructure, and Social Media

Education @ @ E-commerce
! ;
ii'l'l'l'i ; . %
Government :

Airline

" © BATR © g
Healthcare ‘@ u© % Fﬁd

Weather ‘m' Agriculture
& Patterns '"ﬂﬁ
Banking

19ITE305 Big Data Analytics/ Unit 1 03-09-2024



-

INSITTU TP/

Example for Big Data

Retail, IT Infrastructure, and Social Media

Hardware

Education .. E-commerce

. % Network

Airline

! —~
jilllli \E"/}
Government

. @ i
Management
Healthcare @ @ Fast-Food

‘ N % Wireless and Data Center

Weather — Agriculture Wired Access and Storage
Patterns lllﬁ@ Facilities

Banking Virtual and
Remote Assets

IT Infrastructure

TechVidvan
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Shuffling Reducer

bad , 1 | | Dad . 1
Input Splits
Class,1 —= Class.1
Welcome to Hadoop Final
Output
Input good, 1 | | good.1
Class Hadoop is
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Example for Big Data

Retail, IT Infrastructure, and Social Media

9 0O
o@ O

BIG

ke Ag%g @ DATA @

) 90 00°
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Characteristics of data

Composition
Structure of data State of data
Data Condition the sources of data, the ~ Can one use this dataas  Where has this data been
granularity, the types, is for analysis? generated?
Context and the nature of data
Static or Real Time Does it require cleansing Why was this data
Streaming for further enhancement generated?
and enrichment? How sensitive is this

data?"
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Data at Rest

exabytes of existing
data to process

—=0==0 =0=0

=0 =0 =0=0
=0 =0=0 —®
—=0=0 —0 =0

Data in Motion

Streaming data,
milliseconds to
seconds to respond

Data in Many
Forms

Structured,
unstructured, text,
multimedia

. N
- .
e %% o0

Data in Doubt

Uncertainty due to
data inconsistency
& incompleteness,

ambiguities, latency,

deception, model
approximations

f,»*’ Mumber of
P Enlmes

Volume

| Size of the Datasets

.-..-Big 'h.-.l I
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Characteristics of Big Data
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Origin .

Stractured ™
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Evolution of Big Data

DATA DATA DATA DRIVEN

GENERATIONAND  UTILZATION

STORAGE
COMPLEX AND Structured data,
UNSTRUCTURED —p Unstructured data,

Multimedia data
COMPLEX AND databases:
RELATIONAL Data-intensive
applications

PRIMITIVE AND  Mainframes: Basic

STRUCTURED data storage
1970 and before Relational (1980 2000 and beyond
and 1990s)
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Definition of Big Data

1. Big data is high-velocity and high-variety information assets that demand cost
effective, innovative forms of information processing for enhanced insight and
decision making.

2. Big data refers to datasets whose size is typically beyond the storage capacity
of and also complex for traditional database software tools

3. Big data is anything beyond the human & technical infrastructure needed to
support storage, processing and analysis.

* Itis data that is big in volume, velocity and variety.
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Velocity

Real Time
Near Real Time
Periodic

Volume
\I:R¥c: TB | PB

Big Data

Characteristics

Big Data
Characteristics :
Ever Expanding
horizon

source : www.datasciencecentral.com

Variety
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High-volume

high-velocity
high variety

cost-effective,
innovative forms
of information

processing

enhanced
insight and
decision making

03-09-2024



TEXT BOOKS

Seema Acharya, Subhashini Chellappan, “Big Data and Analytics”, Wiley Publications, First Edition,2015
REFERENCES

1. Judith Huruwitz, Alan Nugent, Fern Halper, Marcia Kaufman, “Big data for dummies”, John Wiley & Sons, Inc. (2013)

2. Tom White, “Hadoop The Definitive Guide”, O’Reilly Publications, Fourth Edition, 2015

3. Dirk Deroos, Paul C.Zikopoulos, Roman B.Melnky, Bruce Brown, Rafael Coss, “Hadoop For Dummies”, Wiley Publications, 2014
4. Robert D.Schneider, “Hadoop For Dummies”, John Wiley & Sons, Inc. (2012)

5. Paul Zikopoulos, “Understanding Big Data: Analytics for Enterprise Class Hadoop and Streaming Data, McGraw Hill, 2012

19ITE305 Big Data Analytics/ Unit 1 03-09-2024




