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

o Lingua francaof data analysis.  

o Repositoriesof contributed R packagesrelated
to a variety of problem domains in life sciences,
social sciences, finance, econometrics, chemo
metrics,etc. aregrowingat an exponentialrate.

o RWebsite: http://www .r-project.org/
o CRANTaskView: http ://cran .r-project.org/web/views/
o CRANpackages: http ://cran .cnr.berkeley.edu/
o Bioconductor: http://www .bioconductor.org/
o RMetrics: https://www .rmetrics.org/

ScientificComputingEnvironments

www.scilab.org

http://root.cern.ch

www.sagemath.org

www.sas.com

office.microsoft.com

www.mathworks.com

www.scipy.org

www.spss.com

www.wolfram.com



From: John Fox, Aspects of the Social Organization and Trajectory of the R Project, R Journal-Feb 2009

¢ƘŜ            Ψǎ SuccessStory 



"Give me a place to stand, 
and I shall move the earth 

with a lever"

ScientificComputingSoftware, HPCand Usability



Extract from the NetSolve/GridSolveDescription Document

Theemergenceof Gridcomputingasthe prototype of a next generationcyberinfrastructurefor science
has excited high expectationsfor its potential as an acceleratorof discovery,but it has also raised
questionsabout whether and how the broad population of researchprofessionals,who must be the
foundationof suchproductivity,canbemotivatedto adopt this new andmore complexwayof working.
Therise of the new era of scientificmodelingand simulationhas,after all, beenprecipitous,and many
scienceandengineeringprofessionalshaveonly recentlybecomecomfortablewith the relativelysimple
world of the uniprocessorworkstationsand desktopscientificcomputingtools. In that world, software
packages such as Matlab and Mathematica represent general-purpose scientific computing
environments(SCEs)that enableusersτ totaling more than a million worldwide τ to solvea wide
variety of problemsthrough flexible user interfacesthat canmodel in a natural way the mathematical
aspectsof manydifferent problemdomains.
Moreover, the ongoing, exponential increase in the computing resourcessupplied by the typical
workstationmakestheseSCEsmore and more powerful, and thereby tendsto reducethe needfor the
kind of resourcesharingthat representsa major strength of Grid computing [1]. Certainlythere are
various forces now urging collaboration acrossdisciplinesand distances,and the burgeoningGrid
community,which aimsto facilitate suchcollaboration,hasmadesignificantprogressin mitigating the
well-knowncomplexitiesof building,operating,andusingdistributedcomputingenvironments. But it is
unrealisticto expectthe transition of researchprofessionalsto the Grid to be anythingbut halting and
slow if it meansabandoningthe SCEsthat they rightfully view asa major sourceof their productivity.
Wethereforebelievethat GridŎƻƳǇǳǘƛƴƎΩǎprospectsfor successwill tend to riseand fall accordingto
its ability to interface smoothly with the generalpurposeSCEsthat are likely to continueto dominate
the toolboxof its targeteduserbase.

Arnold,D. andAgrawal, S. andBlackford, S. andDongarra, J. andMiller, M. andSeymour,K. andSagi, K. andShi,Z. andVadhiyar, S.



Elastic-R targets major e-Science use cases

o Lower the barriers for accessing cyber infrastructures. 

o Bridge the gap between existing SCEsand grids/clouds

o Help dealing with the data deluge (take the computation to the data)

o Enable collaboration within computing environments

o Simplify the science gateways creation and delivery process

o Provide the building blocks of a user-friendly platform for reproducible computational research

o Provide a cloud-based e-Learning environment for computational sciences and statistical education

o Lower the barriers for using distributed computing, make HTCaccessible to all research professionals

o Bridge the gap between different mainstream SCEsand between SCEsand workflow workbenches

o Provide a universal computing toolkit for scientific applications and scalability frameworks.

o Provide a portal for scientific computing on demand,collaboration and computational resources sharing

o Merge on demand HPCcapabilities, real time collaboration and social networking



ComputationalComponents
R packages : CRAN, Bioconductor,  WrappedC,C++,Fortran code

Scilabmodules, MatlabToolkits, etc.

Open source or  commercial

ComputationalResources
Hardware & OS agnosticcomputingengine: R, Scilab,..

Clusters, grids, privateor public clouds

free: academicgridsor pay-per-use: EC2, Azure

Computational User Interfaces
Workbench within the browser

Built-in views / Plugins / Spreadsheets

Collaborative views

Open source or commercial

ComputationalScripts
R / Python / Groovy

On client side: interactivity..

On server side: data transfer..

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

Computational Application Programming Interfaces 

Java / SOAP / REST, Stateless and stateful

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

Generated Computational Web Services

Elastic-R

Elastic-R is a ubiquitous plug-and-play platform for  scientific and statistical computing 
Elastic-R lowers the barriers of accessing cyberinfrastructures



Elastic-R  on Infrastructure-as-a-Service style Cloud 



Anatomy of an Elastic-R machine instance on Amazon EC2

Heartbeat 
Restful WS over  SSL



Public Clouds

Private Cloud

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



Exercise 1: Get started with Amazon EC2

Task 1 : Sign Up For Amazon Elastic Compute Cloud 
Open the following link : http://aws.amazon.com/ec2/
Click on                                     and follow the instructions

Task 2: Log on to AWSManagement Console
Open the following link http://aws.amazon.com/console/
Choose Amazon EC2in the Combo box and click on 

Task 3: Run an Ubuntu Machine Instance
Select the AMIsPanel, Select « All Images », enter the following AMI ID : ami-1437dd7d
Right-click on the unique line displayed and choose  «Launch Instance»

AMIsPanel

http://aws.amazon.com/console/


-In the «Request Instances Wizard», click on « Continue » twice
-At the «CREATE KEY PAIR» step, choose «Proceed without a Key Pair » and click on «Continue»
-At the « CONFIGURE FIREWALL» step, choose «Create a new Security Group », fill in the name and the 
Description (with a name of your choice) and click on «Continue»
-At the final step «REVIEW», click on «Launch» then click «Close»

-Open the «Instances»  Panel, wait for the Status icon to change from orange to green

Task 4: Shut down the Machine Instance
- Right-click on the newly created instance, choose « Terminate » and confirm (« Yes, terminate »)



Exercise 2: Get started with Elastic-R

- Open The following link :  www.elastic-r.org
- Log on using the login/password you received by email before the tutorial
Alternatively use one of the following accounts 
login:sc10-1/passwd:sc10-1 login:sc10-2/passwd:sc10-2   
login:sc10-3/passwd:sc10-3 login:sc10-4/passwd:sc10-4

-In the «Cloud Console» panel, provide your Amazon.comlogin and password 

- Keep the default values for machine: «R 2.11.0 Ubuntu10.04 Lucid ς32 bits», keep the default value for   
capacity: «Smallς32 bitsς1 coreςMemory 1.7 G», keep Disk to «None» and provide a label for the machine
- Click on «Launch New Machine»

http://www.elastic-r.org/
http://www.elastic-r.org/
http://www.elastic-r.org/


-The Console displays «Retrieving AWSKeys..» then «Launching..» then «aŀŎƘƛƴŜ ǎǘŀǊǘŜŘ ǎǳŎŎŜǎǎŦǳƭƭȅ Χη

-Click «ok »  and wait for a new line to appear in the list of Available Machines (with the label you provided)

-When the machine is ready, you get connected automatically, you can now interact with the R session using 
the  R console and the R graphics



-Type the following expressions in the R console : 
x=rnorm(100) 
var(x)
plot(x)
hist(x)



- Open the menus and views and try the different available features



Elastic-R is a collaborative Virtual Research Environment.
Users can share their machine instances, statefulremote engines, data,..



Amazon Virtual Private Cloud

Subnet 2

Subnet 3

Subnet 1

The Elastic-R portal itself is an EC2machine instance. Any number of 
portals can be run on EC2for decentralized and private collaboration



Exercise 3: Share a machine instance and collaborate with 
other attendees.

-Open the collaboration Menu
- Enter the list of Elastic-R 
users logins you will share your 
machine with in «Sharing 
Rights Editor» and click on 
« Refresh»
-Providing only logins means 
granting all possible rights on 
all available engines. Specific 
sharing rights can be appended 
to the login 
-Examples: 
john:rw , allow user john to 
view and update 
peter:r:EngineTest, allow user 
peter to view only the session 
data on the engine EngineTest

- The new sharing  rights 
appear in the «Machine 
Sharing Rights» panel 



-Your collaborators can see your machine in their lists of available machines and can connect to it
-Try the different collaboration features(consoles broadcast, graphic annotation, whiteboard, spreadsheets,..


