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

Computational Components

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

Open source or commercial

Computational User Interfaces

Com utational Resources Workbench within the browser
P Built-in views / Plugins / Spreadsheets

Collaborative views

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

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

<

Computational Scripts
R/ Python / Groovy

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

Sci

v
i
R

2

Generated Computational Web Services ZZD

AP / REST, Statel tateful
Stateful or stateless, automatic mapping of R data objects and functions Java / SOAP / REST, Stateless and statefu

Computational Application Programming Interfaces




Elastic-R on laaS-style clouds

High-level Web Services

Hardware

Hypervisor

Java Virtual Machine

Elastic-R

NIMBUS
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astic-R portal: single facade to public/private clouds

Public Clouds

Private Cloud

www.elasticr.net
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Consale & Graphics

Loading required package: lattice
> Script sourced to &
Loading cequired package: Bicbase

Welcome to Bloconductor

Vignettes contain introductory material. To view, type

"openvignette()'. To cite Bioconductor, see
*citation("Biob and for packages

‘citation (pkgname) '«

Loading required package: annotate
Loading Fequired package: Annotationdbi

Actaching package: 'annotate’
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Elastic-R portal : collaborative Virtual Research Environment

www.elasticr.net




Decentralized collaboration : Elastic-R portal as an EC2 AMI
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The laaS-style cloud as a reproducible research platform

Elastic-R Amazon Machine Images

Elastic-R AMI 1 /\
R 2.10 Elastic-R AMI 2 ‘
+
e : 5.9 Elastic-R AMI 2

R2.9
+
BioC 2.3
Elastic-R AMI 3

R2.8

Amazon Elastic Block Stores

Elastic-R EBS 1
Data Set XXX

__uw
e amazon
“F webservices foc 23

Elastic-REBS 2
Data Set YYY Elastic-REBS 3
Data Set 2ZZ




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

@

ﬁi Admin
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6 Generate token @ Launch machine instance
LLL . . o
N :_: ] amazun @ Deliver token 6 Register machine instance
web services™
_ 6 Use token 6 Use R console

@ Activate token @ Call R Engine 6

User



Elastic-R security

Heartbeat
Restful WS over',SSL
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Simplified clouds
management
console

Virtual machines

launcher
\~\\\\\

Session info

™~

R console

+ scilab console
+ chat

+ ssh console

View

The Elastic-R AJAX Workbench |

) Mozilla Firefox

History ~ Bookmarks  Tools

Help

Cloud Con#=ze
— —— —— I— L
Public Cloud Amazon Elastic Cloud - EC2 VW
Cloud Login |karim_chine@vaoilafr [
\_ Cloud Password E...oooo... i
PN [32:01-R2101 -Bloconducto ¥
Type [32:bit-1 core-M: 1.7 GB - D: 1¥

Launch New Machine

Private Machines -
173.201.20.71:80 ([ Comect J[ o |
43871228
-4d78ed26 [ Puty [ winscp |

[ Reboot ][ Shutdown ]

Make R Links

Private virtual

Lo Graphics

)
1
'Width 360 | Height|360

Width 500 | Height 240

Loading regquired package: lattice
> Script sourced to R
Loading reguired package: Biobase

klulelc:cn'ma to Bioconductor

Vignettes contain introductory material.
'openVignette()'.
'citation("Biohase")' and for packages

'citation (pkgname) ' .

Loading required package: annotate
Loading required package: AnnotationDbi

Attaching package: 'annotate'

To cite Bioconductor, see

|

To wview, type

° R |v| Input‘
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Working directory browser

Files upload/download

to/from cloud machine instance

Collaborative console

\

Collaborative script editor ~

The Elastic-R AJAX Workbench Il

“) Mozilla Firefox
File Edit View History Bookmarks

Tools Help

https: /jwww.elasticr.netfportalf

Browsable contextual R help
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Console & Graphics

wian [500_| Heignt[240 |[(@ ]

> kidney
ExpressionSet (storageMode: lockedEnvironment)
assayData: 8704 features, 2 samples
element names: exprs
phenoData
sampleNawes: green, red
varLabels and varMetadata description:
channel: The scanner channel Cy3 or Cy5S
featureData
featureNames: 1, 2, ., 8704 (8704 total)
fvarLabels and fvarMetadata description: none
experimentData: use 'experimentData(object)'
Annotation:
h> help (vsn)

|2

N
R VJ InputP

[ |[ Browse.. ]

Upload File ]

Graphics Tools

{'Vol‘l;henc"-]‘l\iayout

Seript | Exec | [ Clear |  Fite [NewSciptR

H Reload ][ Save ]

[2D-boxplot [ Paste Demo |

vsn.old {vsn} R Documentation

ilization and
microarray data.

Variance st
calibration f

Description

Robust estimation of variance-stabilizing and calibrating
transformations for microarray data. This function has been =
superseded by vsnz. The function vsn remains in the package
for backward compatibility, but for new projects, please use

vsnz.
Usage

wvsniintensities,
lts.quantile = 0.5,

wverbose = interactive(),
niter = 10,
cvg.check = NULL,

describe.preprocessing = TRUE,
subsample,

pstart,

strata)

Arguments
intensities An object that contains
intensity values from a
microarray experiment. The
intensities are assumed to be
the raw scanner data,
summarized over the spots by
an image analysis program, and
possibly "background
subtracted”. The intensities
must not be logarithmically or
otherwise transformed, and not
thresholded or "floored”. Nis
are not accepted. See details.

lts.quantile Numeric. The quantile that is

used for the resistant least
trimmed sum of squares
regression. Allowed values are ¥
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The Elastic-R AJAX Workbench Il

) Mozilla Firefox

File Edit View

@ i c N 1y |

History  Bookmarks Tools Help

https: fjwww,elasticr.net/portalf
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Persistent collaborative
annotators + virtual laser
pointer + whiteboard + ..

Spreadsheet selector
—_

Server-side, R-enabled —
collaborative spreadsheet

Width 500 | Height [240

Width 300 | Heignt[300 | & ]

Primary v

featureNames: 1, 2, ..., 8704 (8704 total)
fvarLabels and fvarMetadata description: none
experinmentData: use 'experimentData(object)'
Annotation:
> help(wvsn)
> cells.put (exprs(kidney) ,
> plot (exprs(kidney) )
> plot.new();layout (rmatrix(1:1));par (mai=c(0.95625
,0.76875 ,0.76875, 0.39375), mar= c(5.1 ,4.1,
> nk=justvsn(kidney)
vsn2: 8704 x 2 matrix (1 stratum).
to verify the fit.

'A1', name='ssprimary')

4.1 ,2.1) ):

Please use 'mean3dPlot'

|

N Annotation > plot {exprs(nk))
> cells.put {exprs(nk), 'D1l', name='ssprimary') | | ! : ; . :
Mode |Circle v __ 6 8 10 12 14
Color | Red v o [R v| mnpu| (@] green
wiah 1 Zoom 100 |% [ & | Action|ResetGraphic v|[ © |
Style 3
Text i i = — — S—
H Size 12 NI Spreadsheets
" 1
peiees St N ene [GS Primary ] Renge [A112_| Widt 100
[(Kiast ][ xan |
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?) Mozilla Firefox
File  Edit

View History Bookmarks

The Elastic-R Java Workbench

Help

Tools

[ Cloud Console

Console & Graphics
Console
O Graphics
[ Editor & Browser
O Spreadsheeis
[0 Java Plugins/Dashhoards
O Graphics Conparator
[J Panel Plugins/Dashhoand
Java Bench

O Help Frame

Stiding

[JFrame Radio Mode
[JPanel Radio Mode
Panels Resizers
Menu Left/Right
Accordeon Menu
Canvas If Available
Use Signed Applets

Width 500 | Height

Annotation:
> plot (exprs (kidney) )
> Script sourced to R

experimentData: use 'experimentData(object)'

(>

° [R V] Inputl

Java Bench

'RConsole & —x ',

—
[La e

[ Local Spreadsheet » — x\'\.\

primarydevice

T 7 i
element names: exprs
phenoData
sampleNames: green, red
varLabels and varMetadata description:
channel: The scamner chamnel Cy3 or Cy5
featureData
featureNames: 1, 2, ..., 8704 (8704 total)
fvarlabels and fvarMetadata description: none
experimentData: use 'experimentData{object)'
Annotation:
> plot{exprs(kidney))
> Script sourced to R
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@ Input :

Submit
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Software + services =applications convergence + collaboration

Elastic-R Java Workbench

RSession Fle Graphics Spesdsheet Tools Colaborston Jova LookAfeel Demos Macios Plugns Hel

| Working Diectory | Server side Sproadsheet <SS 6> # - x.
AR AEJESED

88+ < 5008 8RS

Elastic-R AJAX Workbench

User 3

Microsoft Excel

gy

Java Virtual Machine

Elastic-R

Elastic-R AJAX Workbench

Elastic-R Spreadsheet model 6

User 4



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

Java Virtual Machine

Elastic-R




The cloud applications factory

Elastic-R AJAX Workbench
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Standalone Application Accessible Elastic-R Java Workbench
From a URL

RSession File T aphics  Java Look & Feel Demos /Howtos Plugins  Help
5| B
RConsole # — X # - 0 % g -ox]
DashA > logon 1700 —
Loggea on

] T A
Plugins Repository

Histogram of v

Evaluate :
~ Q) = © Main Graphic Device # — X s-ox
. i J ° 2 -
myPlugin w, me o @G -
>°1 ® % E
* myDashboard A e g~
g = %o " Spreadsheet View # — x —
b 2 2 AR EJEINT
N e e B == — —<iiis . .
| — — 0 10 20 30 40 50 S oo% 8 % B %; SR = e 08| EHO 0| 8|5 IRAX{HE
x 5 5 5 T T+

\ / Index v e nnam vy Il ¢ =
= El | 10 6/-054972273) | S|
i £=0x) 7y 562286 24977334 11685311 [
mean | Name. s2e Tyoe LastMooted | ||[~q i 80 480886 0755 i
x_data 71 TMay 21 |([~§ 073280215 022938511 077494144 |
a 18442203 3/ 0440690: T
7 | 0.16642793] 1.4983898] 1
q
i <




Elastic-R : user-friendly distributed computing platform
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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 I|EEE International
Conference on eScience, 2008

Linkedin Group:

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

Pool A
B pool B

R
t rdava/JRI HJavaGD }»

a m
rJava / JRI
rdava /
Object Export / Import Layer
Object Export / Impart Layer mapping.jar R
* mapping.jar ~ RServices API . R

rJava / JRI JavaGD’» { rdava / JRI JavaGDk

Object Expol

RServices API

RServices Skakton| R packages skeltons I

Rmies ] Rt | Pr— vi
N RSenvices Skelton| R packages skeltons I 4
Node 1: Windows XP Node 2: Mac OS ./ Object EXPC‘“”"‘""” Layer mapping.jar Object Export / Import Layer
. / RServices API - mapping.jar

RServices Skellun‘ R packages skeltons RSGI’VICES API |
— RSenvices Skellun‘ R packages skeltons | |

Front-end host

| R
{ rJava / JRI JavaGD } R

Remote Objects [~~~ ~ | --- { rdava/JRI || JavaGD k

H Object Export / Import Layer
Paaling framework Reg|stry P i v mapping.jar
Poaling framewark Generated mapping RServices API Object Export / Import Layer

Tunneling Serviet | |JAXWS senletiartifacts RServices s.(enu"‘ R packages skeltons | mapping.jar
A | A A RServices API |

RServices Skelton| R packages skeltons | |

r Tomcat

R-HTTP

rava I[—

N S| wavardRi ‘JavaGD
. Object Expol

Parallel Computing ~ R T
~ RServiceq

i i | | object Ex
Applications S s #| | wavardRi

~ RService|
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Supervisor I — Borrow Rs ] Ot Export/Impt Lo || g

R RServices API
— Use Rs Mava!JRI [{JavaGD ReSenices Sketon | R packages skekons |
R
> Release Rs

Jvm |
RS

el | Cojoct Export e Node 4 : EC2 virtual machine 1

.NET Appli Perl Scripts

— logOn — logOn

Web Application RServices API

Rservices Sketon | R

Javauu “ |
— Borrow R Object Export / Import Layer
mapping jar
RServices API

— Generate Graphics/Data s Gamo] e pactages shetns | | Cloudbursting
—> Release R —

Node 5 : EC2 virtual machine 2

— Use R — Use R

— logOff — logOff

via Amazon Web Services




Stateful generated Web Services : Elastic-R for workflow

workbenches
Login S
SessionlID associated with a reserved Elastic-R Engine _ g
Pwd LogOn
Options

s | T1

— o
— ] — f(ES)
ESon2 ESon3
eson | 2 T3 getData =
Retrieve Data l
T1,T2,T3 : Generated Stateful Web Services for R functions T1,T2 & T3 logOff

LogOn, getData : R-SOAP methods

* remove ESonx e kill Elastic-R Engine

. ¢ « Clean » Elastic-R Engine

ES : ExpressionSet out El - ok in the Pool
. . e Put Elastic-R Engine back in the Poo

ESon1, ESon2, ESon3 : ExpressionSet Object Names g

f=T30T20T1



