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Cyber Physical Systems (CPS)

CPS are engineered systems that are built from, and depend upon, the seamless 

integration of computational algorithms and physical components. (NSF)

Sourse: JAIST-LIM Lab
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Adoption of Technologies

Source: Norman Poire, Merrill Lynch, 2003
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The rise of Industrial Big Data

Source: GE White Paper; 

òThe Rise of Industrial Big Dataó 

This figure reflects the data generated from just one of many machines that 

produce a particular personal care product, underscoring the sheer volume of 

data created by industrial companies.
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Data explosion

ÅMore and more data collected 
every day.

ÅNecessity to analyse gigabytes 
of data every second.

ÅNecessity to analyse databases 
having millions of rows.
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Big Data explosion

uData is doubled every 18 months (IDC)

u2.5 Billions of GB are created every day 

(BBC)

uFaceBook generates 25TB of data every 

day

uAirbus generates 10TB of data every 30 min

u In 2014, the world wide data is about 5ZB,  

u In 2020, it is estimated to become about 

35ZB.
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The Era of Tera!

Worldwide Optical Content 103 TB

Worldwide Printed Conten t 1,633 TB

U.S. Broadcast Media 14,893 TB

Worldwide Filmed Content 420,254 TB

Internet 532,897 TB

Worldwide Magnetic Conte nt 4,999,230 TB

World Telephone Calls 17,300,000 TB

Electronic Flow of New Info 17,905,340 TB

Byte = 8 bits, Kilobyte = 103 , Megabyte = 106 , Giga = 109 ,

Tera = 1012
, Peta = 1015

, Exa = 1018 , 

Zetta = 1021
, Yotta = 1024
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The Era of Zetta ! 12



Limits of Traditional Systems

uEither for powerful computers there is processing 

limit

uTraditional data systems as RDBMS support only 

structured data (10%)

uDisks read/write speed is still very slow and didnõt 

evolve as disk space

Big Data Processing limit
Powerful 

computer
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Sources of Big Data

uSources of data uTypes of Data
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What is Big Data ?

Velocity

Variety

Big Data

So large that it becomes 

difficult to process it using the 

traditional systems

is

Å Large and growing files

Å At high speed

Å In various formats

Is resulting into

Volume

Č The 3V
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What is Big Data ?
u Big Data are high Volume, high Velocity and/or high Variety of data 

that require new forms of processing to enable decision making and 

make analytics .

u Big Data is not only about high data, but also about alternative 

processing techniques that can better handle the 3V.

u Big Data is human generated (social media) or machine generated 

(logs)

u Big Data high volume require high hardware resources (storing , 

processing)

u Most Big Data is unstructured data that cannot be used with SQL and 

classical tools

u Big Data system is a complex system and require high skilled users to 

implement it.
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The 3V of Big Data 18



Big Data = 5V (Now!) 19



Big Data Evolution

u Big Data will grow 650% 

the next 5 years (Gartner )

u More and more jobs are 

based on Big Data tools

u Big Data tools are 

becoming more popular

u Many Big Data papers 

and books are recently 

published (2011 -2014)

u By 2015, 50% of enterprise 

data will be processed 

with Big Data tools 
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Hadoop Framework

uApache Hadoop is an open -source software 

framework for storage and large -scale processing of 

Big Data -sets on clusters of commodity hardware .
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Big Data Basic Architecture
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Cloud Programming Environment and Tools: Web 2.0, 
Mashups , Concurrent and Distributed Programming, Workflow
Cloud Hosting Platforms: QoS Negotiation Admission Control, 
Pricing, SLA Management, Monitoring

Cloud Physical Resources: Storage, virtualized clusters, 
servers, network.

Scientific Computing, Enterprise ISV, Social Networking, 
Gaming

Amazon EC2, GoGrid, RightScale , Jovent

Animoto , Sales Force, Google Document

User Applications

User-level and 

infrastructure level 

Platform

Google AppEngine , MapReduce , Aneka, 
Microsoft Azure

Infrastructure
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