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EVALUATIONEVALUATION

• Midterm – 25%
• Labs and Quizes – 20%
• Final Project – 15%
• Final – 35%
• Attendance – 5%
• Total – 100 points

• Final Project – Research Report – in accordance with 
IEEE requirements, min 7 pages + Presentation 
[software implementation - it depends]

• You are welcome to propose ideas regarding your Final Project 
topic...



CLASS POLICYCLASS POLICY

• Conduct Code
• Academic Dishonesty - Cheating
• Attendance is important
• Participate actively in-class discussion topics
• Communication



CLASS RULESCLASS RULES



CLASS RULESCLASS RULES



COURSE CONTENTCOURSE CONTENT

• Introduction to Big Data Analytics
• New Business Opportunities from Big Data Analytics (Use Cases)
• Setting Virtual Environment for Data Science
• Big Data Platforms, Hadoop Distributed File System (HDFS) 
• Hadoop Installation and Configuration (Laboratory)
• Hadoop Ecosystem (Primary components: Hadoop, YARN, MapReduce, 

HDFS, Pig, Hive, HBase, Zookeeper, Sqoop, Flume)
• Distributed Computing with Hadoop and MapReduce (YARN)
• MapReduce Programming Concept
• Data Mining Techniques and Tools with R / Python / Java
• Data Manipulation and Processing with R / Python
• Big Data Analytics and ML Algorithms R / Python
• Final Projects Presentation
• Text Analytics
• Big Data Security and Privacy



REFERENCESREFERENCES

• Practical Hadoop Ecosystem, Deepak Vohra
• R for Everyone, Jared Lander
• Data Analysis with R, Tony Fischetti
• Python for Data Analysis, Wes McKinney
• Hadoop for Dummies, Dirk deRoos
• Hadoop: The Definitive Guide 4th ed., John White
• Big Data For Dummies, Judith Hurwitz



REFERENCESREFERENCES

• 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.html 
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Digital Universe 
Volume of Digital Data

Digital Universe 
Volume of Digital Data

IDC's Digital Universe Study

• 2003 – 5 exabytes from beginning of civilization
• 2005 – 130 exabytes
• 2008 – 480.000 petabytes (PB)
• 2009 – 800.000 PB
• 2010 – 1200 000 PB or 1.2 zettabyte (ZB)
• 2011 – 1.8 ZB
• 2012 – 2.7 ZB
• 2014 ~ 6.2 ZB
• 2016 ~ 12 ZB
• 2017 ~ 16 ZB
• Expected to reach 44 ZB by 2020 

Every day now we create as much information as we did from the 
dawn of civilization up until 2003
Every day now we create as much information as we did from the 
dawn of civilization up until 2003



Big Measures for Big Data Big Measures for Big Data 

• kilobyte (kB) 103 210

• megabyte (MB) 106 220

• gigabyte (GB) 109 230

• terabyte (TB) 1012 240

• petabyte (PB) 1015 250

• exabyte (EB) 1018 260

• zettabyte (ZB) 1021 270

• yottabyte (YB) 1024 280

• Brontobyte (BB)      1027 290



Why Data Grows so Fast?Why Data Grows so Fast?

Data is produced by:
• People 

– Social Media, Public Web, Smartphones, …
• Organizations (Employer) 

– OLTP, OLAP, BI, …
• Machines 

– IoT, Satellites, Vehicles, Science, …



Where we were?Where we were?



Where we are?Where we are?



Where we were?Where we were?

Pope Benedict inauguration in 2005



Where we are?Where we are?

Pope Francis inauguration in 2013



Where we will be?Where we will be?



Internet PenetrationInternet Penetration

Note: Internet stats for December 2001
Avarage Internet usage ın the world 8% - 500 Million - 2001



Foundations of the WebFoundations of the Web

Note: Internet stats for January 2014 
Avarage Internet usage ın the world 42% - 3.0 Billion - 2014



Top 15 Most Popular Social Networking Sites | January 2016

1,310,000,000 - Estimated 
Unique Monthly 
Visitors | 2 - Compete 
Rank

284,000,000 - Estimated 
Unique Monthly Visitors | 24 -
Compete Rank

347,000,000 - Estimated 
Unique Monthly Visitors | 44 -
Compete Rank

70,500,000 - Estimated 
Unique Monthly Visitors | 51 -
Compete Rank

343,000,000 - Estimated 
Unique Monthly Visitors

25,500,000 - Estimated 
Unique Monthly 
Visitors | 346 - Compete 
Rank

20,500,000 - Estimated 
Unique Monthly 
Visitors | 605 - Compete 
Rank

19,500,000 - Estimated 
Unique Monthly 
Visitors | 447 - Compete 
Rank

17,500,000 - Estimated 
Unique Monthly 
Visitors | *NA* - Compete 
Rank

12,500,000 - Estimated 
Unique Monthly 
Visitors | 127 - Compete 
Rank

12,000,000 - Estimated 
Unique Monthly 
Visitors | 617 - Compete 
Rank

7,500,000 - Estimated 
Unique Monthly 
Visitors | 838 - Compete 
Rank

5,400,000 - Estimated 
Unique Monthly 
Visitors | 122 - Compete 
Rank

3,000,000 - Estimated 
Unique Monthly 
Visitors | 451 - Compete 
Rank

2,500,000 - Estimated 
Unique Monthly 
Visitors | 1,596 - Compete 
Rank

Social NetworkingSocial Networking



What happens each 
Second online

What happens each 
Second online

• 25 Terabytes transferred through across Internet
• 9 Website created (172 000 per day)
• 1 800 000 SPAM emails sent
• 4 100 Photos posted on Facebook (355 mln per day)
• 5 000 Instagram photos uploaded
• 1 500 Skype calls made
• 4 000 Tweets tweeted
• 10 000 Dropbox files uploaded
• 45 000 Google searches made (3.5 bln per day)
• 92 000 YouTube videos viewed
• 55 000 Facebook likes



Problem with Moore’s LawProblem with Moore’s Law

• The number of transistors that can be 
placed on an integrated circuit 
doubles every 18 months to two 
years

• It’s predicted to reach its limit with 
existing technology in 2020

• Cutting the size of a transistor to a 
single atom may defeat that concept

• The Digital Universe is growing 
much more faster than Processing 
Power



What is Big Data?What is Big Data?



What is Big Data?What is Big Data?

• Gartner: Big Data is high-volume, high-velocity and high-variety 

information assets that demand cost-effective, innovative forms of 

information processing for enhanced insight and decision making

• Something beyond of our Data Capacity and our Processing Power is 

Big Data – Big Data is combination of infrastructure, algorithms and  

visualization used to make sense of user and machine generated data

• Big data is not limited to more data than you can effectively work with 

on a single computer, its mostly about finding insights not seeing 

before and answering questions with data.



Why Now?Why Now?



The Most Valuable ResourceThe Most Valuable Resource

• In its raw form, oil has little value. One processed and refined, it 

helps power the World: Ann Winblad

• Data is the new oil: Clive Humby, CNBC



Need for Big DataNeed for Big Data

• 90% of the Data in the World was generated in the last two years

• Amount of Data doubles each 18 months

• 80% of the Data is unstructured, what makes it difficult to analyze

• Structured formats have limitations of handling large quantities of Data

• Its difficult to integrate the Data distributed across multiple systems

• Most business users do not know what should be analyzed and how

• Potentially valuable Data is dormant and discarded

• It is too expensive to process large amounts of Unstructured Data

• Most of Data has a short lifespan



5 Vs of Big Data5 Vs of Big Data

5 Vs that best describe the nature of Big Data Problem



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

Semi-Structured: 5-10%Semi-Structured: 5-10%
CSV, XML, JSON, email structure

Unstructured: 80-90%Unstructured: 80-90%
books, journals, documents, metadata, log files, health records, audio,
video, images, files, email message, Web page, social media, 
word-processor document, ...

Data Concepts/FormatsData Concepts/Formats



Structured vs UnstructuredStructured vs Unstructured

Structured DataStructured Data Unstructured DataUnstructured Data

80% of potential benefit from Big Data 
is expected from unstructured data

Digital Universe study finds that 0.5% of global data is analysed



Big Data Giants and VendorsBig Data Giants and Vendors



Big Data Landscape 2012Big Data Landscape 2012



Big Data Landscape 2016Big Data Landscape 2016



Data MiningData Mining



Data Mining SynonymsData Mining Synonyms

• Data Mining
• Knowledge Mining from Data 
• Knowledge Extraction 
• Information Harvesting
• Data/Pattern Analysis
• Data Archaeology 
• Data Dredging
• Data Fishing
• Knowledge Discovery from Data (KDD)



Steps/Stages of Data Mining?Steps/Stages of Data Mining?

Data mining is the process of automatically discovering 
useful information in large data repositories.



Big Data and Data ScienceBig Data and Data Science
“War is ninety percent information.” – Napoleon Bonaparte



What Big Data is and isn’t?What Big Data is and isn’t?



Google’s First Data CentersGoogle’s First Data Centers

Google’s first data center



Google New Data CentersGoogle New Data Centers

Map of Google Data Centers Worldwide

450,000 servers range upwards of 
20 megawatts, which cost on the 
order of US$2 million per month in 
electricity charges.



Virtualization as an 
Infrastructure

Virtualization as an 
Infrastructure

Hardware

Operating System

App App App

Traditional Stack

Hardware

OS

App App App

Hypervisor

OS OS

Virtualized Stack



Everything as a ServiceEverything as a Service

• Utility computing = Infrastructure as a Service (IaaS)
– Why buy machines when you can rent cycles?
– Examples: Amazon’s EC2 (Elastic Compute Cloud), Rackspace, 

Microsoft Azure
• Platform as a Service (PaaS)

– Give me nice API and take care of the maintenance, upgrades, …
– Example: Google App Engine

• Software as a Service (SaaS)
– Just run it for me!
– Example: Gmail, Salesforce

• Data as a Service (DaaS)
• Security as a Service (SECaaS)



What Big Data is and isn’t?What Big Data is and isn’t?

Computing + Internet = Big DataComputing + Internet = Big Data
• Big Data is not new technology
• Big Data is not just about size
• Big Data is not Business Intelligence (BI)
• Big Data is not Solution by itself!
• Big Data is mostly marketing brand

• Big Data is not new technology
• Big Data is not just about size
• Big Data is not Business Intelligence (BI)
• Big Data is not Solution by itself!
• Big Data is mostly marketing brand



Interdisciplinary Subfields of 
Computer Science

Interdisciplinary Subfields of 
Computer Science

• Artificial Intelligence, 
• Machine Learning, 
• Statistics,
• Applied Mathematics,
• Text Mining,
• Database Systems,
• Business Intelligence,
• Computational Linguistics,
• Natural Language Processing 

(NLP),
• Information Theory And 

Information Technology, 
• Signal Processing, 
• Probability Models, 
• Statistical Learning, 

• Data Mining, 
• Data Engineering, 
• Pattern Recognition and Learning, 
• Information Visualization, 
• Regular Expressions,
• Predictive Analytics, 
• Uncertainty Modeling, 
• Data Warehousing, 
• Data Compression, 
• Computer Programming, 
• High Performance Computing, 
• Distributed Systems, 
• Information Extraction, 
• Cloud Computing, 
• Computer Vision



Subfields involved in 
Unstructured Data Management

Subfields involved in 
Unstructured Data Management

• Artificial Intelligence, 
• Machine Learning, 
• Text Mining,
• Computational Linguistics,
• Natural Language Processing (NLP),
• Regular Expressions
• Statistical Learning, 
• Pattern Recognition and Learning, 
• Information Visualization, 
• Predictive Analytics, 
• Uncertainty Modeling, 
• Sentiment Analysis

• Data Warehousing, 
• Data Compression, 
• High Performance Computing, 
• Distributed Systems, 
• Cloud Computing, 
• Data Mining, 
• Data Engineering, 
• Information Extraction, 
• Computer Vision
• Database Systems,
• Business Intelligence,
• Information Theory

Platform & Data ManagementPlatform & Data Management AI & NLPAI & NLP



Jobs Derived from Big DataJobs Derived from Big Data

• Chief Data Officer,
• Big Data Solution Architect, 
• Big Data Platform Engineer, 
• Big Data Analyst, 
• Big Data Analytics Business Consultant, 
• Big Data Software Designer, 
• Big Data Consultant, 
• Hadoop Architects, 
• Consultant Hadoop Developer, 
• Senior Analytics Manager,
• Data & Reporting Analyst,
• Analytics Analyst (Big Data)

Forbes - Where Big Data Jobs Will be in 2015



Jobs OpportunitiesJobs Opportunities

• According to International Data Corporation (IDC), the Big Data 
and Analytics market reached $128 billion worldwide in 2015, 
Growth 6 times faster than IT.



Demand for Data Scientists



Jobs OpportunitiesJobs Opportunities

• According to McKinsey Global Institute, 2018 the United States 
along could face a shortage of 140.000 – 190.000 people with 
Big Data Analytics/Development skills as well as 1.5 million 
managers with the know-how to use analysis of Big Data to make 
effective decisions. 



Big Data and Industry 4.0Big Data and Industry 4.0
"The growth of data streams and data analysis will generate significant 
developments in the 21st century. Big data will play a key role in shaping the design 
of products, systems and services by making them smarter, better connected, more 
efficient and widely accessible. Data will become a powerful economic engine.“ –
Industrial Engineer magazine

"The growth of data streams and data analysis will generate significant 
developments in the 21st century. Big data will play a key role in shaping the design 
of products, systems and services by making them smarter, better connected, more 
efficient and widely accessible. Data will become a powerful economic engine.“ –
Industrial Engineer magazine



‘5Vs’ in Industry Engineering‘5Vs’ in Industry Engineering

Big Data as a holistic approach to manage, process in 
Industrial Engineering and analyze
Big Data as a holistic approach to manage, process in 
Industrial Engineering and analyze

• Volume
• Velocity 
• Variety 
• Veracity
• Value

• Volume
• Velocity 
• Variety 
• Veracity
• Value



Transformation through 
Industry 1.0 to 4.0

Transformation through 
Industry 1.0 to 4.0



Transformation through 
Industry 1.0 to 4.0

Transformation through 
Industry 1.0 to 4.0



Components of Industry 4.0Components of Industry 4.0

INDUSTRY 4.0

Collaboration

Technology

Processes

• Technology
– Cloud Computing
– Big Data
– Industrial IoT
– Wireless

• Collaboration
– Integrated Industries
– Social Innovation

• Processes
– Sustainable Manufacturing
– Lifecycle Assessments
– Internet of Services

• Technology
– Cloud Computing
– Big Data
– Industrial IoT
– Wireless

• Collaboration
– Integrated Industries
– Social Innovation

• Processes
– Sustainable Manufacturing
– Lifecycle Assessments
– Internet of Services



Data-Driven Decision Making
(DDD)

Data-Driven Decision Making
(DDD)

Data-driven decision making (DDD) refers to the practice of basing 
decisions on the analysis of data rather than purely on intuition.

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



Natural Language Processing 
(NLP)

Natural Language Processing 
(NLP)

• Natural Language Processing (NLP)
• Computational Linguistics (CL)
• Machine Translation (MT)



Natural Language Processing 
(NLP)

Natural Language Processing 
(NLP)

• Multilingual NLP
• Text Mining in Multimedia Networks
• Mining Text Streams
• Text Mining in Social Media
• Cross-Lingual Mining of Text Data
• Contextual analysis of text data

Some of availables NLP tools: NLTK, Apache OpenNLP, MontyLingua, 
VisualText, etc.



Data Science in ChemistryData Science in Chemistry

In the era of Big Data Medicinal Chemists and Bio-Informatics are exposed to an 
enormous amount of data.



Data Science in MedicineData Science in Medicine

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

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



Data Science in MedicineData Science in Medicine



Data Science in SportsData Science in Sports

Big Data & Data Analytics Help Germany Score the World Cup



Data Science in PoliticsData Science in Politics

Obama’s victory confirmed the value of using technology and data analytics.

During the 1,5 year prior over 1.000 paid staff worked on the campaign, well 
over 10.000s volunteers and in total more than 100 data analysis who ran more 

than 66,000 computer simulations every day.



How Industries can benefit from 
Data Mining and Analysis?

How Industries can benefit from 
Data Mining and Analysis?

• FINANCE
• BANKING
• RETAIL
• TELECOM
• ENERGY
• MARKETING
• GOVERNMENT
• HEALTHCARE
• SECURITY



Data Science ApplicationData Science Application

• Direct Marketing,
• Online Advertising,
• Credit Scoring and Risk Management
• Help Desk Management
• Fraud Detection
• Search Ranking
• Product Recommendation
• Predicting Unusual Behavior
• Customer Retention in Telecom

Data-driven decision making (DDD) 



Big Data Management Life-CycleBig Data Management Life-Cycle

Data 
Acquisition

Data 
Repository

Data 
Processing

Data 
Analytics

Data 
Visualization 

- Apache Hadoop
- HDFS
- Microsoft Azure
- Amazon EC2

- R Programming
- Python
- RapidMiner
- Weka
- ….

- Web Crawling
- Data Mining
- Information 
Retrieval
- ….

- MapReduce
- Parsing 
- Indexing
- Searching
- Ranking
- NLP
- ….

Big Data Management involves Data Science and Data Engineering areas for 
implementing Data Mining Techniques



Quotes on Big DataQuotes on Big Data

“If you torture the data long enough, it will confess.” –
Ronald Coase, Economist

“He who search for pearls must dive below” – John Dryden



Big Data Day Baku 2015
• “Transforming Big Data into Big Value”
• 15 May 2015, www.cedawi.org/BDDB2015

9/30/17 67
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Big Data Day Baku 2016
• “Transforming Big Data into Big Value”
• 17 May 2016, www.cedawi.org/BDDB2016



9/30/17 69

Big Data Day Baku 2016
• “Transforming Big Data into Big Value”
• 17 May 2016, www.cedawi.org/BDDB2016



Computing Facilities 
at CeDSRT



Big Data Day Baku 2017



Computing Facilities at 
CeDSRT

Characteristics of computing cluster:
Processing Cores: 102
Memory: 1,568 TB
Storage: 136 TB



ReferencesReferences

• Awesome Data Science (Infographics) 
https://github.com/bulutyazilim/awesome-datascience



Thank youThank you

www.CeDAWI.orgwww.CeDAWI.org

fb.com/CeDAWIfb.com/CeDAWIinfo@CeDAWI.orginfo@CeDAWI.org


