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,lingua franca of data analysis

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



Computational Components
R packages : CRAN, Bioconductor,  Wrapped C,C++,Fortran code

Scilab modules, Matlab Toolkits, etc.

Open source or  commercial

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

Clusters, grids, private or public clouds

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

Computational User Interfaces
Workbench within the browser

Built-in views / Plugins / Spreadsheets

Collaborative views

Open source or commercial

Computational Scripts
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

R + Elastic-R : « plug & play » computing environment



Elastic-R on IaaS-style clouds



Public Clouds

Private Cloud

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



Elastic-R portal : collaborative Virtual Research Environment



Amazon Virtual Private Cloud

Subnet 2

Subnet 3

Subnet 1

Decentralized collaboration : Elastic-R portal as an EC2 AMI



The IaaS-style cloud as a reproducible research platform

Elastic-R AMI 1

R 2.10 
+ 

BioC 2.5 

Elastic-R AMI 2

R 2.9 
+ 

BioC 2.3 

Elastic-R AMI 3

R 2.8 
+ 

BioC 2.0 

Elastic-R Amazon Machine Images

Elastic-R EBS 1
Data Set XXX

Elastic-R EBS 2
Data Set YYY Elastic-R EBS 3

Data Set ZZZ

Elastic-R EBS 4
Data Set VVV

Elastic-R AMI 2

R 2.9 
+ 

BioC 2.3 

Elastic-R EBS 4
Data Set VVV

Amazon Elastic Block Stores

Elastic-R AMI 2

R 2.9 
+ 

BioC 2.3 

Elastic-R EBS 4
Data Set VVV



One Amazon account and many users : Elastic-R signed tokens

Generate token

Deliver token

Use token

Activate token

Launch machine instance

Register machine instance

Use R console

Call R Engine

XXYYZZ

XXYYZZ

XXYYZZ

XXYYZZ

AWS
Credentials

+ Private Key 



Elastic-R security 

Heartbeat 
Restful WS over  SSL



Simplified clouds 
management 
console

Virtual machines 
launcher

Private virtual 
machines monitor

R console 
+ scilab console
+ chat
+ ssh console

R Graphics
+ whiteboard
+ annotation
+ slides viewer

Session info

The Elastic-R AJAX Workbench I



The Elastic-R AJAX Workbench II
Browsable contextual R help

Working directory browser
Files upload/download 
to/from cloud machine instance

Collaborative script editor

Collaborative console



The Elastic-R AJAX Workbench III

Server-side, R-enabled 
collaborative spreadsheet

Graphics real coordinates

Graphic device selector

Graphic tools
Persistent collaborative   
annotators + virtual laser     
pointer + whiteboard + ..

Spreadsheet selector



The Elastic-R Java Workbench



Software + services =applications convergence + collaboration

Elastic-R  AJAX WorkbenchElastic-R  AJAX Workbench

Elastic-R  Java Workbench

Elastic-R Spreadsheet model

Microsoft Excel



The Elastic-R server-side spreadsheet models / GUI widgets



Visual Graphic User Interface  Builder

Elastic-R Java Workbench

Plugins Repository

• myPlugin
• myDashboard

Upload plugin

Elastic-R AJAX Workbench

Standalone Application Accessible
From a URL

The cloud applications factory



Elastic-R : user-friendly distributed computing platform



Demo



Useful links

Elastic-R Portal :

www.elasticr.net

Platform Web  Site:

www.elasticr.net/platform

Articles :

Karim Chine, "Open Science in the Cloud: Towards a Universal Platform for Scientific and Statistical
Computing", Chapter 19 in “Handbook of Cloud Computing”, Springer, 2010 (in press)

Karim Chine, "Scientific Computing Environments in the age of virtualization, toward a universal
platform for the Cloud" pp. 44-48, 2009 IEEE International Workshop on Opensource Software for
Scientific Computation (OSSC), 2009

Karim Chine, "Biocep, Towards a Federative, Collaborative, User-Centric, Grid-Enabled and Cloud-
Ready Computational Open Platform,“ escience,pp.321-322, 2008 Fourth IEEE International
Conference on eScience, 2008

Linkedin Group:

http://www.linkedin.com/groups?home=&gid=2345405
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Elastic-R for clusters/grids



Node 5 : EC2 virtual machine 2

Remote Objects 
Registry

Node 1: Windows XP

Front-end host

Node 4 : EC2 virtual machine 1
Node 4 : EC2 virtual machine 1

Node 2: Mac OS 

Node 3: 64 bits Server / Linux

Supervisor

Cloudbursting

via Amazon Web Services

Perl Scripts

 logOn 

 Use R 

 logOff

.NET Appli

 logOn 

 Use R 

 logOff

R-HTTP R-SOAP

Parallel Computing 
Applications

 Borrow Rs

 Use Rs

 Release Rs

Web Application

 Borrow R

Generate Graphics/Data

 Release R

Pool B
Pool A

Pool C

Elastic-R SOA platform



T1

T3T2 getData

LogOn
Login

Pwd

Options

SessionID associated with a reserved Elastic-R Engine

Retrieve Data

logOff

ES

ESon2 ESon3
f ( ES )

ESon1

T1,T2,T3 : Generated Stateful Web Services for R functions T1,T2 & T3
LogOn, getData : R-SOAP methods

ES : ExpressionSet
ESon1, ESon2, ESon3 : ExpressionSet Object Names

f = T3 o T2 o T1

• remove ESonx

• « Clean » Elastic-R Engine

• Put Elastic-R Engine back in the Pool

• kill Elastic-R Engine

Stateful generated Web Services : Elastic-R for workflow 
workbenches


