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What is cloud computing? 
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What is cloud computing?  

If you need 
milk, what 
do you do? 

Do you buy 
milk? 

Or do you 
buy a cow? 
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What do 
computer users 

need? 

They need to 
solve a problem 

by using 
software and/or 

hardware!  

To have the 
benefits (milk) 

why should they 
buy the software 

and/or the 
hardware (cow)? 

What is cloud computing?  
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Cloud computing  

Simple examples 

Gmail 
• From 2004 

• June 2012    425 
million users 

Facebook 
Files Anywhere - 
File Sharing and 
Online Storage 
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• ubiquitous,  

• convenient,  

• on-demand 

Cloud computing is a model for enabling 

network access to a shared pool of configurable computing 
resources (e.g., networks, servers, storage, applications, and 
services) that can be rapidly provisioned and released with 
minimal management effort or service provider interaction.  

Cloud computing  
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The cloud model is 
composed of  

five essential 
characteristics  

three service 
models  

four deployment 
models 
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Essential 
Characteristics 

On-
demand 

self-
service 

Broad 
network 

access 

Resource 
pooling 

Rapid 
elasticity 

Measured 
service 
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Service 
Models 

Software 
as a 

Service 
(SaaS) 

Platform 
as a 

Service 
(PaaS) 

Infra-
structure 

as a 
Service 
(IaaS)  10 
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Deployment 
Models 

Private 
cloud 

Commu-
nity 

cloud 

Public 
cloud 

Hybrid 
cloud 
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Cloud Technology 

14 

The definition is based on the definition of 
Cloud Computing given by NIST 
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• ubiquitous,  

• convenient,  

• on-demand 

Cloud Technology is a model for enabling 

(network) access to a shared pool of (configurable) 
resources that can be provisioned and released with 
minimal management effort or service provider interaction.  

Cloud Technology  
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The Service Models 

Anything as a Service (AaaS) 
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• Software as a Service SaaS  

• Platform as a Service PaaS 

• Infrastructure as a Service IaaS  

• Knowledge as a Service KaaS 

• Hardware  as a Service HaaS 

• Virtualization as  a Services VaaS 

• X as a Service XaaS 
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SaaS 

PaaS 

IaaS 

HaaS 

KaaS 

VaaS 
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AaaS Services 

Ass 

Aaas 

AaaS 
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Cloud Robotics 
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• “Humans as a species are getting smarter 
because we are able to share information 
[…] robots have that potential as well”   
    

Ken Goldberg 
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• “…robots are connected to modern cloud-
computing infrastructure for access to 
distributed computing resources […], the 
ability to share training and labeling 
data for robot learning” 

B. Kehoe, A. Matsukawa, S. Candido, J. 
Kuffner, K. Goldberg 
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Could we extend the brain capacity of our 
robot 

21 

with  

• Computational power 

• Programming capability 

• Memory 

• Software access 

• Collective Learning 

• … 
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Cloud (minded) robotics 

The mind is in the cloud! 
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What is needed? 

Huge 
computing 

power 

Broad 
network 

access 

Anything as 
a Service 
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Some Cloud Robotics Projects 
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Public clouds for robotics  

Open Source Robotics 
Foundation 
(http://www.osrfoundation.org/) 

ROS (http://www.ros.org/wiki/) 
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GAZEBO 
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Romo 

The Smartphone 
Robot 
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RoboEarth 

RoboEarth is a European project led by the Eindhoven 
University of Technology, in the Netherlands, to develop 

 a "World Wide Web for robots," a giant database where 
robots can share information and learn from each other 

about objects, environments, and tasks 
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DA vinCI Cloud Computing 
Framework 

36 

The DAvinCi framework combines the distributed ROS 
architecture, the open source Hadoop Distributed File 

System (HDFS) and the Hadoop Map/Reduce 
Framework.  

Data Storage Institute, A*STAR, Singapore. 
Rajesh VA@dsi.a-star.edu.sg 
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DragonBot is a new robot platform from the Personal 
Robots Group at the MIT Media Lab.  

Specifically designed to support long-term learning 
interactions between children and robots.  

The robot runs 
entirely on an 

Android cell phone, 
which displays an 
animated virtual 

face.  

The phone provides 
sensory input 
(camera and 

microphone) and 
fully controls the 
actuation of the 

robot (motors and 
speakers).  

The phone always 
has an Internet 

connection, so a 
robot can learn 

from the collective 
interactions of 

multiple robots.  
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The future 
of Cloud 
Robotics 

Swarm of simple 
robots and robotic 

devices  

Robots joined 
CR networks  

Robots with up-to-date 
knowledge will become a 
helping hand for humanity 

Creation of a global database 
for navigation, mapping, 
planning task execution  

Big Data 
enters 

robotics 

Rise of 
distributed 
intelligence 
in robotics  

41 

http://www.google.hu/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=bsW8eLoaqFnB_M&tbnid=7wNsyR8WpaA4fM:&ved=0CAUQjRw&url=http://needleful.com/search?tag=clouds&ei=LaeRUqbVAaOJ0AWu2IGYAw&bvm=bv.56988011,d.d2k&psig=AFQjCNFoMd6fgrtg_vNcJye5ilHg_ezZug&ust=1385363489209826


February 17, 2015 

Towards 

 

Cloud Technology-based Society 
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Evolution 
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Evolution 
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Evolution 

Homo 

Computeros 

Homo 

Mobilos 

Homo 

Cloudos 
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Can human 
beings be as 

clever as cloud 
minded robots? 
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In the first “Matrix” movie, there’s a scene where 
Neo points to a helicopter on a rooftop and asks 
Trinity, “Can you fly that thing?” Her answer: “Not 
yet.” Then she gets a “pilot program” uploaded to her 
brain and they fly away. 
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Our everyday life is infected 
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Mom! How do babies born? 

They are downloaded 
from the Cloud! 
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No,  Grandma listen!!! 

Double-click the icon 
and you can start to 
download from the 
cloud!!! 
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Thank you for 
your attention! 

53 

http://www.google.hu/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=bsW8eLoaqFnB_M&tbnid=7wNsyR8WpaA4fM:&ved=0CAUQjRw&url=http://needleful.com/search?tag=clouds&ei=LaeRUqbVAaOJ0AWu2IGYAw&bvm=bv.56988011,d.d2k&psig=AFQjCNFoMd6fgrtg_vNcJye5ilHg_ezZug&ust=1385363489209826

