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What 1s Cloud Computing ?




5 Essential
Characteristics

On-demand
self service

Rapid
elasticity

5 Essential
Characteristics

Resource
pooling

Broad
network
access

Mesured
service

Cloud Computing according to the National Institute of Standards and Technologies

3 Service
Models

4 Deployment
Models

Community Cloud
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Hybrid Cloud
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Cloud = public IaaS = Amazon Web Services
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Windows Azure Offerings Are Expanded with
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New Windows Azure Virtual Machine and Virtual Networking bolster Hybrid scenarios for your Private
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On June 7th, Microsoft announced several new
infrastructure-as-a-service offerings within the Windows
Azure cloud that are now available as a customer preview:
Windows Azure Virtual Machines, Virtual Network, Web
Sites and Media Services. A full release of these features

is anticipated later this calendar year.

In particular, the new Windows Azure Virtual Machine and Virtual Network
capabilities offer increased flexibility in planning private cloud deployments
through the introduction of *hybrid" scenarios that leverage both private and
public cloud resources. Private Clouds, typically associated with on-premises
managed fabrics of virtual resource pools, can be extended into the Windows
Azure cloud securely and cost-effectively using these new features.
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1.Elastic Capacity,

cost effectiveness




On and Off Fast Growth

A A

Variable peaks - Predictable peaks

Infrastructure Usage Patterns
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Variable peaks " Service Predictable peaks

Classic IT Infratructures
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Cloud infrastructures




2. Technological Agility

Rapid and easy services
deployment




3. Business Agility
No Capex, no 1nitial investments

Ly

Lower costs Focus on your business
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Faster time to market |  Capital efficiency

—_s—




4. No Committment, pay-per-use
model




5. Integral automation,
Universal « LEGO » of I'T/Applications

reusable components




6. Maximal Security

Security expertise/resourcs
mutualisation/critical mass




7. mySuperComputer,

A Super-computer for everyone




8. myExperimentationLab

Fail quickly, fail cheaply, fail
often!!







9. myBigData,

Big Data for everyone
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_ 26 Million subscribers
_ Netflix is ¥25% of US Internet traffic

__They are ~¥100% on AWS
_ Adrian Cockcroft, Cloud Architect:

http://www.slideshare.net/adrianco

{ Nebflix.com ]
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_ Simple way to create videos with your pictures

_ Facebook App: From 50 to 5,000 servers in 3 days

_ Later optimization with Cluster GPU Instances (EC2)

(UNimoy,

_ Freemium model

[‘ Animoto.com ]




Capacity

Peak of 5,000 \_/'

EC2 instances

Launch of

Facebook App

>
Time
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_ Processing of Cassini probe images (200,000+)

__All-Terrain Hex-Limbed Extra-Terrestrial Explorer robot

__ Many other systems on AWS
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_ Replay and analysis of the activity in the stock market
_Interface built with Adobe FLEX + AIR

_ The Infrastructure is purely Amazon S3
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_ Two founders in Perth, Australia

_ “Discovr Apps” for iPhone: 250,000 downloads in 4 days

__They are #1 in 28+ Countries




_ Based in Beijing

~ Among the top 7 game developers on Facebook

_ 3 Million daily active users globally




“With our social game growing
from 1 million to 3 million in 3
months, we can spin out more than 300
servers quickly, only managed by ONE
engineer.”

- Chen Qi, COO, Fun+ Game

[ Funtlus Game]
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Jim Gray with his colleagues Gianfranco
Putzulo and Irving Traiger in the late
70"/ early '80s when they did
roundbreaking work on concurrency
control for databases (image courtesy of
Heather Gray)
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e-Research
e-Research refers to the development of, and the support for,
information and computing technologies to facilitate all
phases of research processes. The term e-Research originates
from the term e-Science but expands its remit to all research
domains not just the sciences. It's concerned with
technologies that support all the processes involved in
research including creating and sustaining research
collaborations and discovering, analysing, processing,
publishing, storing and sharing research data and
information. Typical technologies in this domain include:

Virtual Research Environments, Grid computing,
visualisation services, and text and data mining services.

r
f

Cyberinfrastructure

Technological solution to the problem of efficiently
connecting data, computers, and people with the goal
of enabling derivation of novel scientific theories and
knowledge
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What’s wrong with the GRID ?

“the abstractions that Grids expose - to the end-user, to
the deployers and to application developers - are
mappropriate and they need to be higher level” (Jha,

Merzky, & Fox, 2009)
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Data analysis and statistical computing in

the cloud
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o Open-source (GPL) software environment
for statistical computing and graphics

o Lingua franca of data analysis.

o Repositories of contributed R packages
related to a variety of problem domains in
life sciences, social sciences, finance,
econometrics, chemo metrics, etc. are
growing at an exponential rate.

o R is Super Glue
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We've all heard about how on-demand computing and storage will
transform scientific practice. But by focusing on resources alone, we're
missing the real benefit of the large-scale outsourcing and consequent
economies of scale that cloud is about. The biggest I'T challenge facing
science today is not volume but complexity. Sure, terabytes demand new
storage and computing solutions. But they're cheap. It 1s establishing
and operating the processes required to collect, manage, analyze, share,
archive, etc., that data that is taking all of our time and killing
creativity. And that's where outsourcing can be transformative. An
entrepreneur can run a small business from a coffee shop, outsourcmg
essentially every business function to a software-as-a-servic ide
accounting, payroll, customer relationship management, the werks.
can't a young researcher run a research lab from a coffee sho‘p“f\; )i
to happen, we need to make it easy for providers to develop af P
encapsulate useful capabilities and for researchers t‘ |
customize, and apply these "apps" in their work. The effect, I:'-W
will be a dramatic acceleration of discovery. lan Foster, Argon

Laboratory k .




Integrating Research, Education, and Problem Solving

Problem
Solving




ELASTIC-R: PLUG-AND-PLAY SCIENTIFIC AND STATISTICAL COMPUTING

Computational Components

R packages : CRAN, Bioconductor, Wrapped C,C++,Fortran code
Scilab modules, Matlab Toolkits, etc.

Open source or commercial

Computational User Interfaces

Workbench within the browser

Computational Resources

Hardware & OS agnostic computing engine : R, Scilab,..

Built-in views / Plugins / Spreadsheets

Collaborative views

Clusters, grids, private or public clouds Open source or commercial

free: academic grids or pay-per-use: EC2, Azure

2

Computational Data Storage
Local, NFS, FTP, Amazon S3, Amazon EBS
free or commercial

<

g

Computational Script:
R / Python / Groovy

On client side: interactivity..
< _l On server side: data transfer

. . @ Computational Application Programming Interfaces
Generated Computational Web Services
\ Java / SOAP / REST, Stateless and stateful

Stateful or stateless, automatic mapping of R data objects and functions




Elastic-R : a platform for scientific computing
on Infrastructure-as-a-Service style clouds

High-level Web Services

Hardware

Java Virtual Machine

Elastic-R
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Elastic-R portal: single facade to public/private clouds

Private Cloud

www.elasticr.net

Public Clouds
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Scientist can control in parallel any number of stateful R/Python engines
from within an R/Python session on the cloud or on a local machine

Running
Machine Instance Y

Running
Machine Instance Z

www.elasticr.net



Collaborative e-Science and e-

Learning
in the cloud




Scientists, educators and students can share their machine
instances, computing engines, data, spreadsheets, GUIs, etc. and
collaborate on real-time
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www.elasticr.net

85 ¢8

User 1




Dedicated portals for decentralized and private
collaboration

Secure VPN
Connection over
the Internet

Q N ~_ Customer's
e Network



Software convergence in the cloud




Rapid e-Science/e-Learning

applications development in the
cloud




Microsoft Excel

Java Virtual Machine

Elastic-R
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Netbeans 6 — Visual GUI builder
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The cloud as an open ecosystem

for science and education




Author form the Sanger Institute communicating details about the

virtual appliances used to produce a paper’s computational results
to Journal Reviewer

Elastic-R Amazon Machine
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AMI 3
R

2.8+BioC
2.0

Elastic-R BioC 2.3
EBS 3
Data Set

@ nature publishing group



Reducing the digital divide,

the cloud for developing countries




Compute resources sharing: Elastic-R’s digital tokens

User
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