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Big Data in the News AI & THE BIG DATA MOVEMENT
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* ' Dr. Amjad Zaim
. CEO,

Banking Executive Magazine "74
(>
- A Cognitro Analytics -Survival of the Fittest | & || <
-Data Quality A commonly Overlooked Risk f‘}
()
2
S
. . . . H H (0]
= Data scientist with experience across healthcare, Informs Analytics Magazine @
telecom, banking, retail, security and government. -Fraud Detection: An lllusive Goal g
-Overcoming the analytics myopia )
. . . within an organization ®
= 15+ years of experience in leading two US-based 8
analytics & Bl startups providing data-driven , T T T —r 3
. . . . . | renas: X n I ren
solutions and services in the US and internationall .. | “ ke et tbisinel B

» Founder of the VIB (Vision, Intelligence and
Bioinformatics) research center at the University of
Texas, leading a team of scientists and establishing
cross-collaboration with the business community.

Information Management

- Predictive Banking: A
Transformation within Reach

= Featured amongst the top 38 Big Data experts in

the 2016 in June issue of the Huffington Post. Arab Health Magazine

@
. - Analytics Governance in the community q,\?o
= Holds two Masters, and MBA and a PhD in wide of healthcare
Biomedical Engineering from the University of
Toledo in Ohio
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Al & THE BIG DATA MOVEMENT
Workshop Topic

= Big Data in the News

= |OT and the Evolution of Big Data

= Demystifying Big Data, Data Science and Al

= Big Data...Big Impact

= The UN Embraced Big Data to Achieve Its Millennium Goals
= Big Data & Al Driving the Development of National Statistics
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Big Data in the News AI & THE BIG DATA MOVEMENT
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Source: Carna Botnet

460 Million reachable IPv4 addresses observed from June 2012 to October 2012 using ICMP Ping requests and Port Scans.
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Big Data in the News AI & THE BIG DATA MOVEMENT
Analytics & Al in The Business & Technology News

How Artificial Intelligence Enables the
Economics of Abundance

turism NEWS  FEATURES  VIDEOS

Artificial Intelligence

Al Saves Woman's Life By Identifying Her
Disease When Other Methods (humans) Failed

SN AN K
Your Money Helps Fight Crime: Using Al To Fight
Terrorism, Trafficking And Money Laundering

00000

Rebecca Sadwick, CONTRIEUTC
FULL BIO vV
Opinions expressed by Forbes Contributors are their own.

INNOVATION

Why Al Is Tipping the Scales in the Development of Self-
driving Cars
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Big Data in the News AI & THE BIG DATA MOVEMENT
Analytics & Al in The “Controversial” News

A

ALIS HIGHLY LIKELY TO DESTROY
HUMANS, ELON MUSK WARNS

SCIENCE

The robots are coming — but will they
really take all our jobs?

Google's Al builds its own Al child and it's
better than anything humans have made

Is this the beginning of the end for humanity?

Ad.e
------

In 50 Years, Your Romantic Partner Will Be a
Robot

GoaNiTRO
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Big Data in the News AI & THE BIG DATA MOVEMENT
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loT & the Big Data Revolution AI & THE BIG DATA MOVEMENT

Modern electronic devices constantly generate data (IOT)

25+ TBs of log

data everyday 4.6 billion
camera
h
12+ TBs of tweet w%rli)i,;zje
data everyday
76 million meters in
? TBs of dat d 2009... 2 billion people on the
? TBs of data everyday
200M by 2014 Web by the end of 2010

et | © R e
Google - @J

30 billion RFID
tags today

(1.3B in 2005)

- y mere=
FoGoogle "‘Jj‘
E<3 C;Ou»gle Analytics

You i

Name Symbol Apg:;i;rf\:::n\iaelue Actual Value
Byte 8 bits [Store one character]
Kilobyte KB About 103 210 = 1,024 bytes
Megabyte MB About 108 220 = 1,024 KB
Gigabyte GB About 109 230 = 1,024 MB
Scientific instruments Terabyte TB About 1012 240 = 1,024 GB
(collecting all sorts of data) o o A Petabyte PB About 1015 250 = 1,024 TB
Exabyte EB About 1018 260 = 1,024 PB
e Zettabyte ZB About 1021 270 = 1,024 EB
Sensor techno?ogy and networks Yottabyte YB About 1024 2%0=1,024 78

(measuring all kinds of data)

CoanTrRO
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loT & the Big Data Revolution AI & THE BIG DATA MOVEMENT

Data Volume is Growing Exponentially

Estimated Global Data Volume:
2011: 1.8 ZB
2015: 7.9 7B

Humanity Passes 1 Zettabyte Mark in 2010
A zettabyte is 1,000,000,000,000,000,000,000 bytes (that's 21 zeroes for those counting),
or one trillion gigabytes. That's enough data to fill 75 billion 16-gigabyte-sized iPads.

\~,

1 billion terabytes =

1 zettabyte

The world's information doubles every two years

Over the next 10 years:

The number of servers worldwide will grow by 10x

1 mitlion terabytes = 1 exabyte
~ 1,000 terabytes = 1 petabyte

1,000 gigabytes = 1 terabyte

Amount of information managed by enterprise data
centers will grow by 50x

Number of “files” enterprise data center handle will
grow by 75x

No data

CoanTrRO
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loT & the Big Data Revolution AI & THE BIG DATA MOVEMENT

The increasing data velocity, variety, and volume is creating a
data analysis gap in the market

. The progress and
innovation is no longer
MISSED hindered by the ability to

SUSTAINABLE CHALLENGING OPPORTUNITIES collect data

a
<L
A «  But, by the ability to
n
E = manage, analyze,
3 z summarize, visualize, and
g = discover knowledge from
o . .
the collected data in a timely
In 2010, 5 exabytes of data were generated :
every two days, equivalent to that . manner and in a scalable
produced from the dawn of civilization to Volgme, Veloc?ty, faShiOn
2003°. Variety, Veracity

]

The amount of information in the digital universe will
grow to 40,000 exabytes by 2020, a 20x increase relative
to today°.

CoanTrO
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loT & the Big Data Revolution

Characteristics of Big Data

Data Drive 4V’s

/*

Ay

Time (real-
time,
timeliness)

Quantity (size) l

— >

Quantity Type (structure,
(meaning, standardized,
completeness, ontology)
accuracy)

The 4 V’s of Big Data: 3V'sanda V

Data
Variety

8178 L \olume

Al & THE BIG DATA MOVEMENT

Veracity

Accuracy

Big Data:
Expanding on 3 fronts

at an increasing rate. Consistency

o Uniqueness

Relevance

NIII 1™
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loT & the Big Data Revolution AI & THE BIG DATA MOVEMENT
Characteristics of Big Data

MERERE o
T 0 8 e e =0 =0=@ ° ® o " - . .
® o 0 0 0 -0 <0 =0=@ O O » o.
.o.o.o.o.o ° ¢ . ® s % o0

® 6 0 0 o
® o0 0 0 ——e=0 ——e-=0 ® 0 Y o ..
e o 0 0 o - @

Data at Rest Data in Motion Data in Many Forms Data in Doubt

________________________________________________________________________________________________________________________________________

Uncertainty due to data
inconsistency &

Structured, unstructured, text, incompleteness, ambiguities,

multimedia

Terabytes to exabytes of
existing data to process

Streaming data, milliseconds

1 SO U [Eepane latency, deception, model

approximations

CoanTrRO
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loT & the Big Data Revolution AI & THE BIG DATA MOVEMENT
Examples of the 4 Vs of Big Data

Data at Rest Data in Motion Data in Many Forms Data in Doubt
e o . Health
i Internelt)Browsmg | Sensors Data = Multidimensional | |
| | (twitter, phone | Sensor Error
. Video Image from | | Wea_ther& o ( |’p : - Manual Data Entry
Street C | Satellite Data | | usage, location, : No Data Audit !
ree ameras | | |mage Data) L

_________________________________

NAIVELY
RELIED UPON |
INVESTMENT VI Ay S
MARKETING o CAetiareueliiey
MATERIALS 4
WITHOUT
ASSESSING | . AL A
THE VERACITY SEElEIeE cl=r i
OF THE DATA

/

{ G.bacall
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Demystifying Big Data, Data Science and Al AI & THE BIG DATA MO VEMENT

Demystifying Big Data, Data
Science and Al

~ y 3
/ : '
N |
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Al & THE BIG DATA MOVEMENT

Demystifying Big Data, Data Science and Al

No Really.. What Is Big Data !

y'Big data is an umbrella term
used to characterize the
growing amounts of data that
may be analyzed to reveal
iINnsights that were previously
unknown”

“World Bank’s Erick Fernandes, opening
the first Big Data for Agriculture Roadshow

in East Africa in Nairobi, on Wednced~
" Defining 'big data' depends on who's doing
May 24 the defining

When does data become big? AWS, IBM and research firms each have their own
definitions.

OO O®OO0O
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Demystifying Big Data, Data Science and Al
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Demystifying Big Data, Data Science and Al Al & THE BIG DATA MOVEMENT

From Big Data to Small Data

g Data

[ machine Learning

< \
(£ \
N \

- ) /
o / /
ot 4 f
N, /

| Big Data

Small but (insights)

CoanTrRO

ANALYTICS



Data Science Vs. Big Data Vs. Data Analytics AI & THE BIG DATA MOVEMENT

Data Science Vs. Big Data Vs. Data Analytics

Data Scientists

@- future based @ and examines
da r

past patterns om multiple
disconnected sources

Data Analysts
(Business Intelligence)

90UaIog
lendwo) ¥ jeis ‘yie

Acquire, process, and Package data Design and create data reports
sumriarize data for insights using various reporting taols

5 ¢
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Al & THE BIG DATA MOVEMENT

Big Data and the Data Lake

Key Characteristics of “Hadoop” Data Lake

Scalable

Can follow both horizontal and
vertical scaling

Reliable
Stores copies of the data on different

machines and is resistant to hardware Flexible
failure :
Can store a lot of data and decide to use
: it later
Economical

Ordinary computers can be used for
data processing

CoanTrRO
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The Rise of Data Science.... or the Science of Data

Al & THE BIG DATA MOVEMENT

Data Science: Reconstructing Intelligence from Data

DETECTION &
| o0 z
MULTIME
NERAGRK = PROJECTS E  CONSUMER

PBED]CTI\/E
T R ANALYTICS

EVENTS

PROCESSING W BRANDING
c:: ORGANIZATION

'-"i.-'|1\| |k

PROG WMING Uj

INFORMATION

COMPU'I'ING TECHNOLOGY

E-MARKETING
MODELS covmiunicATionN
COMPUTER
.;-:]: CONSUMER DEMAND MARKETS

WEB MARKETING

DATA MINING

DAIA SCIENCE

& MACHINE LEARNING VISION TNz L, v
|= WEB SERVICES G LU WEB DEV KDD COMPUTING
% BIG O strarecy WORLDWIDE s o
MATHS PATTERN & DATA 2 VISUALIZATION 28 _&
% Z ENGINEERING O N UJ PROO PRICING _}5{ ﬂ@
L £ PLANNING MEDEA e S = SEGMENTATION 8%
= g STA-I_ISTICS TARGET DIGTAL = = = SOCIAL NETWORKS W=
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Atrtificial Intelligence , Machine Learning & Deep Learning AI & THE BIG DATA MOVEMENT

Data Science: Data Mining Vs. Predictive
Analytics

“Data Mining!” “Predictive!”

“Advanced Analytics!”
“Cognitive!”

“Artificial Intelligence!”

“Machine Learning!”

CoanTrRO
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The Rise of Data Science.... or the Science of Data AI & THE BIG DATA MOVEMENT

Data Science... & Data Art?

Analytics Intuition Analytics Skills
(Experience, Success & Failure) (Academia & Research)

Machine

DATA ART . = Lecaming
Computer Math and

VISUALIZATION STORY-TELLING .
How we see it Making it relevant S . / I-I' - .
dCience Statistics
DATA ‘ ACTIONABLE
SCIENCE OUTCOMES D ata

Wedded to Embedded SBIE" BE

our data assets nto our

Software Traditional
Development Research

INTERPRETATION AMBIGUITY
Why it matters Making it fit

_A Domains/Business
el | Knowledge

oe ; CoanTrRO
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The Rise of Data Science.... or the Science of Data AI & THE BIG DATA MOVEMEN

Data Science... & Data Art?

Brene Brown

ncy

26 1OGNITIRO
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Atrtificial Intelligence , Machine Learning & Deep Learning AI & THE BIG DATA MOVEMENT

MACHINE LEARNING DEEP LEARNING ARTIFICIAL INTELLIGENCE

CoanTrRO
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Al & THE BIG DATA MOVEMENT

Artificial Intelligence , Machine Learning & Deep Learning

Artificial Intelligence , Machine Learning
& Deep Learning

A ade i' s Fad V- Y 7. ﬂ : a S BB P
1 '-',d;‘ (BAYY :A\g‘ P SRS L -2 A .l S =3 B R —

Al develops computer systems that can accomplish tasks that require human intelligence

]

Interacts with
humans using
their natural
language

Provides
more
accurate
results

28

Learn from
their mistakes
and adapt to

new
environments

Learns from
the data,
and
automates
repetitive
learning

CoanTrRO
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Atrtificial Intelligence , Machine Learning & Deep Learning AI & THE BIG DATA MOVEMENT

Artificial Intelligence , Machine Learning
& Deep Learning

Artificial Intelligent machines that think
Intelligence and act like human beings

Machine

Learning Systems learn things without

being programmed to do so

Deep Machines think like human brains
Learning using artificial neural networks

CoanTrRO
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Atrtificial Intelligence , Machine Learning & Deep Learning AI & THE BIG DATA MOVEMENT

Artificial Intelligence , Machine Learning
& Deep Learning

|
|
And you suddenly wonder... _—

P 9

Say you had some time to waste...

0
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Atrtificial Intelligence , Machine Learning & Deep Learning AI & THE BIG DATA MOVEMENT

Artificial Intelligence , Machine Learning
& Deep Learning

i

Bicycle

GO

iy

=

4 |

Bus

K Input data

The labelled input data with the important features highlighted

Model being trained based
on features

lealifl]
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Atrtificial Intelligence , Machine Learning & Deep Learning AI & THE BIG DATA MOVEMENT

Artificial Intelligence , Machine Learning
& Deep Learning

New data

— i
Bus - -
Motorbike ! . ’ i s

40
Labelled data with features Model being trained Learning and Providing the
based on features comparing required output
features
‘ AOGNITRO

ANALYTICS



Atrtificial Intelligence , Machine Learning & Deep Learning AI & THE BIG DATA MOVEMENT

Artificial Intelligence , Machine Learning
& Deep Learning

o (-
y B

: d
GM =
A
R ; Providing the -
Large Unlabeled data Training the model Testing the model :
. s required output
using Artificial Neural
Networks
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Big Data....Big Impact Al & THE BIG DATA MOVEMENT

BIG Data ...

0.00%
0.007

35 3s CGocniTrO
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Big Data....Big Impact Al & THE BIG DATA MOVEMENT

Smart Transportation & Road Safety Depend on Al

B = - ‘ ==xd :

Artificial Intelligence %

D) 25 CGoaNniTrRO
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Big Data....Big Impact Al & THE BIG DATA MOVEMENT

Smart Driving Depends on Al

Emotion recognition technology to
monitor driver state and identify
dangerous driving behavior

@ @ DISTRACTION 70.00 1
HEAD ANGLE -40 |
: .J..

BLINK RATE 80 |
EYE CLOSURE 0.00 |

JOy 0.00

37 CoanTrRO
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Big Data....Big Impact Al & THE BIG DATA MOVEMENT
Smart Policing Depends on Al

San Francisco Police Fights
Crimes with Al

Geospatial Hotspots
T '-'5.,1 =,
- — =
= s S % = :-';- Tryfsure
‘ e E kS b =Y
- G - =3 i
"’,“‘ ‘-_’)’
- YERBA BufE
Golden Gate ; ISLAND
L2 raph Hill w
g 552 <& =
Strait nbard —ob Cx
Presidio of San oy c 1
= O
Francisco i —a' = AR =
) ¥ = . e ""'h%
% g 5
——r | & ?
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¥ ¥ o
Bol =) R
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2 =
=z 2 2430 St ‘
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= = Clipper = Cesat
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= ¥
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A
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3am &am Sam Hoon 3pm Spm

Predicting the likelihood of crime based on phone usage and
telecom location data 33
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Big Data....Big Impact Al & THE BIG DATA MOVEMENT

The UN Embraced Big Data to Achieve Its
Millennium Goals

R B|gData UN Global Working Group HOME  TASK TEAMS MEETINGS  INVENTORY

Exploring the use of Big Data for official statistics to meet the expectation of
society for enhanced products and improved and more efficient ways of

j"ele o'

<~

ERADICATE
EXTREME POVERTY
AND HUNGER
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&1

ERADICATE
EXTREME POVERTY
AND HUNGER
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Big Data....Big Impact Al & THE BIG DATA MOVEMENT

Ssiads Epidemic Prediction

1 = . —
- i
({ » = = ~ -
% Illiteracy Prd| Dlsaster Predlctlon
: '{%:'IE'%TE!“W #ﬁ!'ﬁ"n‘« i J‘Emk'fl‘l‘lll'i '::‘” %ﬂ%:: LD boRTAL 4

People Tracking ENT COAR

Sentiment Prediction /

7
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Problem Understanding Al & THE BIG DATA MOVEMENT
Big Data & Al Driving the Development of National Statistics

NON-EXHAUSTIVE

The Role of National Statistical offices

National Indicators

O E-Services
Indicators E-Services
Surveys
Indices

Statistics
Library

Number of

Surveys

CoanTrRO
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Problem Understanding Al & THE BIG DATA MOVEMENT
Big Data & Al Driving the Development of National Statistics

Traditional National Statistics lllustrative

Dissemination

D

Publications & Reports « Tools, on a country and regional level, web links Stakeholders

&

Awareness Government institutions

Ecoromiginsighis Data Dissemination g:zzg‘;’;’sgfifa””e’ ®

Data Analyses

Data Cleansing Aggregate Stat T"a":li;i"":(‘:: osI:)ag'ii:;ical

Households

CoanTrRO
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Problem Understanding Al & THE BIG DATA MOVEMENT
Big Data & Al Driving the Development of National Statistics

Smart National Statistics lllustrative

Dissemination

@

Publications & Reports * Tools, on a country and regional level, web links Stakeholders

i i In-Depth & Intelligent Descriptive and Predictive ;
A number of reports including: - Reports Indices A D

3
5

Awareness Government institutions

Economic Insights Data Dissemination gzzzl;};fgﬁgfi farfners

Data Science

Data Quality Cognitive Statisties Real-time Analytics MachineLearning

Big Data (Data Lake)

Structures & Unstructured Data, Video, Images, Social Media GIS Data

e
-

Households

CoanTrRO
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Problem Understanding

Al & THE BIG DATA MOVEMENT

Major Challenges

Big Data
E- C(_)mmodities
oo Prices
ce Products and

website services
Job vacancies

S

Citize
Opinions &
Sentiments

Citizens
behavior

Citizens neerlg

Epidemic
Search symptoms

OIEEERN Demands on
new products

Mobile GPS
Mobile usage Psrgr?gs

Credit card & 10T
transactions

Satellite Images
Traffic Data
Weather Data

Big Challenges

Data at Scale
* Volume : too much data
* Velocity : too fast data
» Variety too diverse data

Data Ownership
* Who can share?
* What to share?
Data Ambiguity
* Unintelligible Data
* Non-usable

* What to expect?

Data Ambiguity
» Unintelligible Data
* Non-usable
» Actionability

Data Quality
+ Garbage-In Garbage-Out
* Good today. Vs. Perfect tomorrow

Hlustrative

CoanTrRO
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Problem Understanding Al & THE BIG DATA MOVEMENT

The Australian Bureau of Statistic has been successful in modernizing its
NSO and was able to harness the full power of big data for its core mission

ozl

Australian

Overview of GASTAT i

Harness diverse sources of Big
Data to create a richer, more Replace traditional data sources
dynamic and focused statistical with a range of Big Data sources.
picture of Australia.

Explore opportunities to use Big
Data to produce new statistical
solutions

Advanced tools and
infrastructure to
manage large,
complex data sets

A skilled workforce
able to interpret
information needs

Strong
multidisciplinary
partnerships

CoantrO
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Data Monetization: The Untapped Potential AI & THE BIG DATA MOVEMENT

Data Monetization: Non-Technological Barriers

Each party must be transparent in their motivation,
policies, and regulatory constraints regarding data Transparency
collection, storage , retention, sharing and publications

Rights of data access, utilization, dissemination, has to .
be well understood, protected and maintained Prlvacy
throughout the entire processing and dissemination

Encourage broad data sharing whilst protecting the rights and e
interests of data subjects and data owners via controls to Accountab“'ty
maintain data provenance, sharing and publication

Protection against possible leakage, hacking and malpractice
to safeguard the data has to be ensured at the environment Security
level as well as the data record level

Clear intent and responsibility of data usage, sharing,

exchange, has to be documented, communicated and Compliance
enforced form the legal prospective

The collaborative usage of data demonstrates a fair value " T
exchange between data providers (e.g., data subjects Fair” Value
and/or data owners) and data consumers Exchange

CoanTrRO
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Data Monetization: The Untapped Potential AI & THE BIG DATA MOVEMENT

Big Data & Al Driving the Development of National Statistics

RO OO, SRR Automated, little efforts Actionable Insight AR DELE
time, Replicable

Web-Scrapping CPI Telco-Based Population Text-Messages
Census llliteracy Index

Social-Media Aerial-lmage Poverty Satellite Images for
Unemployment Index Index Vegetation Index

CoanTrRO
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Data Monetization: The Untapped Potential

Al & THE BIG DATA MOVEMENT
Big Data & Al Driving the Development of National Statistics

Area

ECommerce
(33l
4 g HShY))

Tourism
(Aalsd))

Census ( il
g.il&.di)

Police
Enforcement

Labor market

Jazdl G5 ow

Data Type

Web Data

Online
Reservations

Telco and
Mapping Data

Telco Data &
Weather data

Web Data

Analytics

Web Scrapping &
Text Mining

Text Mining

Image
Classification and
location analytics

Predictive Scoring

Web Scraping and
Text Mining

51

Potential Provider Measure

CPI Index

Competitiveness

Trip Advisor Index

Micro and
Macro
Population

STC & Mobily

STC & Mobily

Job Vacancies &
Unemployment
Index

Bayt.com
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