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Midterm — 25%
 Labs and Quizes — 20% ,
» Final Project—15% ?

0 :ingl—S 0
- Attendance —
» Total - 100 p
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[software impl ntation - it depe

* You are welcome to pr
topic...



Participate activel
| Com)n« I l

Conduct Code

Academic Dishonesty - Cheating

Attendance is import

LAY
-class discussio
R e,

. -
e LI
W L » A
SN | "
o

-









Introduction to Big Data Analytics
New Business Opportunities from Big Data Analytics (
Setting Virtual Environment for Data Science s

Big Data Platforms, Hadoop Dlstrlbuteﬂ:ﬂe Syste (HDF
Hadoop Installation and Config tﬁgn eLaborat #1 2y
Hadoop Eco nents Hadoop, YARN,
HDFS, P ‘ive ' ( §’q¢op, Flume)
Distribu apReduce (YAR
MapReduce Programi
Data Mining Techniques and Tools with R / Python / Jav
Data Manlpulatlom nd Processing Vth R / Python
Big Data Analytics and ML Algorithms R / Python
Final Projects Presenta
Text Analytics

Big Data Security and Privacy
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* Practical Hadoop Ecosystem, Deepak Vohra
« R for Everyone, Jared Lander Python for

« Data Analysis with R, Tony Fischetti Data Analysis
« Python for Data Analysis, Wes McKinney | e
« Hadoop for Dummies, Dirk deRoos
« Hadoop: The Definitive Guide 4" ed., John Whitjg
« Big Data For Dummies, Judith Hurwitz

Jake VanderPlas

Practical Hadoop o
Ecosystem

~ SRS
QL Lt

. L RS

Data Analysis with R

The Definitive Guide
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« Big Data University www.bigdatauniversity.com
» |IBM Academic Initiative https://developer.ibm.com/academic/
« EMC Academic Alliance https://education.emc.com/academicalliance/

* Hortonworks Academic Program
http://hortonworks.com/training/hortonworks-university-academic-program/

* Cloudera Academic Partnership
http://www.cloudera.com/developers/academic-partnership.htmi

HORTONWORKS'

UNIVERSITY
sC.

| EMC |
‘ Academic

-noven Alliance
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2003 — 5 exabytes from beginning of civilizatio
2005 — 130 exabytes

2008 — 480.000 petabytes (PB) i §
2009 — 800.000 PB ? X
2010~ 1200 0 'PB.or 1.2 ‘
2011-1.828 =
2012 = 2.7
2014 ~ 6.2 ZB ;
2016 ~ 12 ZB " ot
2017 ~16 ZB

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

 Digital Universe

@ WW Installed Raw Capacity @ WW Capacity Shipped

dawn of civilization upuRtF2e

IDC's Digital Universe Study



@ EasmesoERig Data

kilobyte (kB)
megabyte (MB)
gigabyte (

terabyt & 01
petaby

exabyte (EB)
zettabyte

Brontobyte (BB
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Internet Penetration (%)
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Note: Internet stats for December 2001
Avarage Internet usage in the world 8% - 500 Million - 2001
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Note: Internet stats for January 2(

Avarage Internet usage in the world 42% - 3.0 Billion - 2014



Top 15 Most Popular Social Networking Sites | January 2016

facebook

Cwikker,

my,

1,310,000,000 - Estimated
Unique Monthly

Visitors | © - Compete
Rank

284,000,000 - Estimated
Unique Monthly Visitors |
Compete Rank

343,000,000 - Estimated
Unique Monthly Visitors

347,000,000 - Estimated
Unique Monthly Visitors |
Compete Rank

70,500,000 - Estimated
Unique Monthly Visitors |
Compete Rank

o>

deviantART

iy -
C/ LIVEJOURNAL

the mae: ng place for moms

25,500,000 - Estimated
Unique Monthly
Visitors | -Compete
Rank

20,500,000 - Estimated

Unique Monthly
Visitors | -Compete
Rank

19,500,000 - Estimated
Unique Monthly
Visitors | -Compete
Rank

17,500,000 - Estimated
Unique Monthly
Visitors | - Compete

| Rank

12,500,000 - Estimated
Unigque Monthly
Visitors | -Compete
Rank

12,000,000 - Estimated
Unique Monthly
Visitors | - Compete

| Rank

7,500,000 - Estimated
Unique Monthly
Visitors | -Compete
Rank

5,400,000 - Estimated
Unique Monthly
Visitors | -Compete
Rank

3,000,000 - Estimated

Unique Monthly
Visitors | -Compete

| Rank

2,500,000 - Estimated
Unique Monthly
Visitors |
| Rank

-Compete
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« 25 Terabytes transferred through across Internet

* 9 Website created (172 000 per day)

« 1800 000 SPAM emails sent

« 4 100 Photos posted on Facebook (355 min per day)
« 5000 Instagram photos uploaded

« 1500 Skype calls made

4000 Tweets tweeted

« 10 000 Dropbox files uploaded

« 45 000 Google searches made (3.5 bln per/ay)
« 92 000 YouTube videos viewed

« 55 000 Facebook likes
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The number of transistors that can be
placed on an integrated circuit amazoncom
doubles every 18 months to two Go.ge
years 2" Microsoft

It's predicted to reach its limit with
existing technology!in 2020 '

Cutting the size of a transistor . ol
single atom may defeat concept - [PES.

The Digital Universe is growing ™ st

much more faster than Processin QO

|

ot

% GoDaddy’

P
4]

Community

eb

& intergenia

.

LR
LA

eeeeee






g s bigbata ?

Gartner: Big Data is high-volume, high-velocity a
information assets that demand cqst effecj;.ive Inno

information processing for enha;rl\cg |nS|ght,“|d deC|

Something Q ag“fnty,and

-Proc
Big Da f infrastructure,

V|suaI|zat|on used tC ser and machi

ited to more d,a than you can

Big data is not

on a single comp its mostly about findin

before and answering
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* Inits raw form, oil has little value. One processe

helps power the World: Ann Win

e Data is the new oil: Clive Humt

|
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90% of the Data in the World was generated in t
Amount of Data doubles each 18 rinths
80% of the Data is unstructu ediw t makesqt dlfflcu

Structuﬁd ﬁ
Its difficult to i

Most business users do not kn

'S-Qt handllng arge

' uted across m

what should be

Potentially valuable Data is dorgant and discar

It is too expensive to ess large amo

Most of Data has a short li



5 Vs that best describe the nature of Big Data Problem

VOLUME

Data at

VELOCITY

—0 —0 —9®
— —@
= = =
3 —®
= = =
=0 —0®
= = =

Datain
Motion

Data in
Limbo




Structured: 5-10% of all Data Universe
SQL - Databases

CSV. ‘5(!9
Unstructured:
books, journals

video, images,
word-processor

documents, met
s, email messag
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Structured Data Unstructured Data
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Digital Universe study finds that 0.5%
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Big Data Landscape

. ) AY4
Vertical Apps Ad/Media Apps Business Analytics and
T —— T Intelligence Visualization
- — ORACLE' | Hvperion ii+ableay
~ ~ - \ fin ¥ Recorded Future W ) _ M mvct;al.t;:y.m —a
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Big Data Landscape 2016 (Version 3.0)

Infrastructure Analytics Applications
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Data Mining
Knowledge Mining from Data
Knowledge Extraction =

Information Harvesti |
Dat;i;t Analysis -
Data Archa '



Data mining is the process of au
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_ useful informatio .‘&\ rge :
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Pacific
Ocean
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Map of Google Data Centers Worldwide
a S, -
450,000 servers range upwards of |
20 megawatts, which cost on t

order of US$2 million per month in ;

electricity charges. 4, 5



Hardware

Traditional Stack



Utility computing = Infrastructure as a Service (
— Why buy machines when you can rent cycles?

— Examples: Amazon’s EC2 (Elastic Compute Clo
Microsoft Azure S, SASEEL o

Platform as
— le
g Exa

Software as a Servic
— Just run it ff me!
— Example: Gmail, Salesforce’

Data as a Service (De

Security as a Service (S
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\ g gaia52and isn't?
Computing + Internet = Big Data

» Big Data is not new technology
» Big Data is not just about size:
- Big Data is not Business Intelligence (

» Big Data iinﬁt Solution b Terabytes
* Big Data | "m&StI' ‘ar .‘, . ,.; IT?;(:;:(S“O"S

~ Tables, files

N B -SisEN 3Vsof
=l= BIGDATA
_ = E 1 Batch
=1 11 5 | Near Time
: = ,F"”“”’% Real Time
EE . F‘ iE Streams
- E . | |
3 ’ |
= | \
= A



Artificial Intelligence,

Machine Learning, » Data Engin
Statistics, Pattgrn Reco

? 4 Inform ion Vis

Expres
\* Predlc

Applied Mathematics,
Text Mining,
Database
Busmg!g I
Computational Lingu

Natural Language Pr
(NLP), A
Information Thec
Information Techn
Signal Processing,

Probability Models,
Statistical Learning,

aIy
Unce_ortalnty Mod
Data Warehous'
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Platform & Data Management Al & NLP

« Data Warehousing,  Atrtificial Intellig
« Data Compression, Mach‘he Learnln
« High Performance Computing,

 Distributed
e CloudC '
« Data Minin

« Data Englneerlng, .
« Information Extraction,
« Computer Vision
« Database System
« Business Intelligence,
* Information Theory

Pattern Re’bog '
Information Vi
 Predictive




« Chief Data Officer, ot s B

- Big Data Solution Architect, entarprise.,
« Big Data Platform Engineer, 4
« Big Data Analyst, fo
ine onsultant, 3+ .
R T

- Big Data Analytics
- Big Datar'S{wa D
« Big Data Consultant

 Hadoop Architects, |
« Consultant Hadoop Developer,
« Senior Analytics Manager,

« Data & Reporting Ana
« Analytics Analyst (Big Da

Forbes - Where Big Data Jobs Will be in 2015



DS UppoREaities

« According to International Data Corporation (IC the Big Data
and Analytics market reached $128 billion worldwide in 2015,
Growth 6 times fasterthan IT. |



Percentage of Matching Job Postings

0.04

0.03

0.02

0.01 4

Il
|

Job Trends from Indeed.com
~"Data Scientist"

Jan'06 Jan'07 Jan'08 Jan'09 Jan'10 Jan'll Jan'12 Jan'l3 Jan'l4 Jan'lS
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According to McKinsey Global Institute, 2018 the United States
along could face a shortage of 140.000 — 190.0( people with

Big Data Analytics/Development skills as well as million
managers with the know-how to use anaIyS|s of Bi
effective deC|S|ons :
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EHaanangesiry 4.0

th of data streams and data analysis will generate significant
developments in the 21st'century. Big data will play a key roleinshaping the design
of products, systems and services by making them smarter, betierrconnected, more
efficient and widely accessible. Data will become a powerful econoemic dﬂlefw
Industrial Engineer magazine [
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Drocess In

Big Data as a holistic approach to mana
Industrial Engineering and analyze

e Volume

L EIANEE SR Manufacturing
»_Variety: ‘J .,l; 5 Y Science

«~Veracity

* Value ' Data Information
Science Science




Mechanization, Mass production,
water power, steam assembly line,
power electricity

Computer and Cyber Physical
automation Systems
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* Technology
— Cloud Computing
— Big Data
— Industrial loT
— ereless

0 Collabﬂra on®
— Integrat
— Social Innovatlo' -
* Processes

- Sustalnablemanufacturlng
— Lifecycle Assessments
— Internet of Service




Secision Making
EEIEIFE—

Data alone won't change the world. It's the people that use data
to make better decisions.

i1

—

T ——
Data-driven decision making (DL

decisions on the analysis of data rather tha



« Natural Langue Process’ Ing (NLP)
+ Computational Linguistics (CL)
« Machine Translation



* Multilingual NLP
« Text Mil
. Mici

* Text | _
. Criffs gual Mining of Text Date
Cgnhtextual analysis of text data

Some of availables NLP tools
VisualText, etc.



In the era of Big Data Medicinal Chemists and Bio-Infor are exposed tc
enormous amount of data.




Data alone won'’t change the world. It's the people that use data
to make better decisions.

- -

— ——— —— — — s} it i

49,500 s =

COST TO SEQUENCE

Cost to sequence a human genome in 2008 was almost $10 million, get down
less than $1,000 today.




Cost per Genome

$100M

:iiEl,:MediCine

$10M O —

~ Moore's Law

$1mM|

$100K

National Human Genome

Research Institute

-

genome.gov/sequencingcosts

$1K

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

2012 2013 2014 2015
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==aa=Politics

-

Obama’s victory confirmed the value of using technolo nd data analytics.
INFORMATICHATAGEECOLIWHAT DOFS THESA:
) 3007

1101001101%
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DATA™

THE BIG DATAYS
]
ms’sl M 9‘55..'.?%‘

over 10.000s volunteers and in tc
than 66,000 compute



FINANCE
BANKING
RETAIL

+ TELECO
ENERGY =
* ENERGY)
= - MARKET |
+ GOVERNMENT

HEALTHCA
« SECURITY
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Data-drive
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sision making (
Direct Marketing,

Online Advertising,
Credit Scoring and Risk Manage
Help Des '

Fraud S?
Search Ra

Product Recc
Predicting Unu
Customer Rete

uaI Behawor |
onin Teleco:




Data Data Data Data
Acquisition Repository Processing Visualization

S~ -

- Web Crawling - Apache Hadoop ¥ - MapReduce - R Programming

- Data Mining - HDFS - Parsing P Python

- Information - MicrosoftAzure © - Indexing - RapidMiner
Retrieval - Amazon EC2 . - Searching - Weka

- - Ranking -

 -NLP

Big Data Management
implementing Data Mini



“If you torture the data long en
Ronald Coase, ‘
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ranstorming Big Data into Big Valle
15 May 2015, www.cedawi.org/BDDB
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ransforming BIg Data into Big Value®
17 May 2016, WWW.Cedawi.org/BDDBgO1
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« “Transforming Big Data into Big Value”
« 17 May 2016,

@ #BDDB2016

€} CeDAWI

Speech Title: Delivering Value from the Interet of Your Things and B/g Dara \\\\\\\\\
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ognitive Computing — Undiscovered Territory.
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Characteristics of computing cluster:
Storage: 136 TB

Processing Cores: 102

Memory: 1




- Awesome Data Science (Infographlcs)
https.//qithuld. com/bulutyazilingss
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