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



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
. Workbench within the b
Computational Resources OTEDENER WIEIR ThE DrOtset

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 ..

v
iy
R

Sci

2

Generated Computational Web Services ZZD

J SOAP / REST, Statel d stateful
Stateful or stateless, automatic mapping of R data objects and functions ava/ / ; >rateress and statety

Computational Application Programming Interfaces




Elastic-R on laaS-style clouds

High-level Web Services

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

Public Clouds

Mozilla Firefox C)E
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Private Cloud

Nibasme | Rosahogue

Mukme 1732012071 Lounch New Machine

Eogoe  Engnal ¥

Consale & Graphics

wian 350 | Hoga(i60 |[(@] [Pioay @

www.elasticr.net

wian[500 | wegulza0 | (3]

Loading cequiced package: lactice
> Script sourced to R
Loading equired package: Bicbase

Welcome to Bloconductor

Vignettes contain introductory material. To view, type
"openVignatte()'. To cite Bioconductor, see

*citation("Biob
‘citation (pkgname) |«

and for packages

Loading required package: annotate
Loading required package: Annotationdbi

Actaching package: 'annotate’

R ¥ impu

Foset Graphic ¥
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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

ﬁ:;AMI 1 /‘
R2.10 f Elastic-R AMI 2 ‘
+
S : 39 Elastic-R AMI 2

R2.9
+
BioC 2.3

Elastic-R AMI 3
R2.8

+
BioC 2.0

Amazon Elastic Block Stores

Elastic-R EBS 1
Data Set XXX

_ o
e amazon
“F webservices ioc 23

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




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

@

ﬁi Admin

X7
&i

XXYYZZ

XXYYZZ

&

XXYYZZ

6 Generate token @ Launch machine instance
L . . -
[~ :_: ] amaznn @ 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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The Elastic-R AJAX Workbench |

Private virtual

Simplified clouds machines monitor

management
console

) Mozilla Firefox

View History Bookmarks Tools Help

Virtual machines
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Working directory browser

Files upload/download

to/from cloud machine instance

Collaborative console

The Elastic-R AJAX Workbench Il

“) Mozilla Firefox
File Edit View History Bookmarks

Tools Help

https:fjwww.elasticr.net/portalf

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 V} InputP

[ |[ Browse.. ]

Upload File ]

r

Feraphics Tools

\borl;i}eneﬁiayou!

Seript [ Exec ] [ Clear ] Fﬂe\NewScript.R

H Reload ][ Save ]

[2D-boxplot [ Paste Demo |

 Collahorators

wvsn.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

vsniintensities,
lts.quantile = 0.5,

wverbose = interactive(),
niter =10,
cvy.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 ¥

= Il | 7




The Elastic-R AJAX Workbench Il

) Mozilla Firefox
File Edit View History Bookmarks

Tools Help
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Graphic device selector

Graphics real coordinates

N

Graphic tools

N
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: Device

Primary v

N
\Cvxaphics Coordinates
N\

X 13.409146322]
¥ 12.749789451:

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

Spreadsheet selector
—_

Server-side, R-enabled -]
collaborative spreadsheet

N Annotation
Mode [Circle v
Color | Red v
Width

Il

—_
Console & Graphics

Width 500 | Height [240

Width 300 | Heignt [300 | Primary v

featureNames: 1, 2, ..., 8704 (8704 total)
fvarLabels and fvarMetadata description: none
experimentData: 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),
> nk=justvsn(kidney)

'A1', name='ssprimary')

to verify the fit.
> plot (exprs(nk))

> cells.put {exprsink), 'D1l', nawe='ssprimary')

mar= c¢(5.1 ,4.1, 4.1 ,2.1) );

vsn2: 8704 x 2 matrix (1 stratum). Please use 'meanSdPlot!

|
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@ [P\ V‘ Input,]
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Zoom 100 % Action | Reset Graphic v
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The Elastic-R Java Workbench

) Mozilla Firefox g@‘@

File Edit Vew History Bookmarks Tools Help
-~

Q@ cxaoln

J C] http:/ /www.elasticr.net/portal/

Width 500 | Height

experimentData: use 'experimentData(object)' ~
Annotation:
> plot(exprs(kidney))
> Script sourced to R =
b
©[R_¥] mpw Le]
[ ¢loud Console
Console & Graphics
Java Bench
[ consote
DGzaphics 'RConsole LR 3 \\ [ 9 BN [Local Spreadsheet 2 x\'\.\ [e-Dx
Bl -
L./ Editor & Browser primarydevice : FAEdETES é Il
DSpnzdslwets : § - 3
element names: exprs 3 f = O R R $
[] Java Plugins/Dashboards phenoData _:;’ ﬁ H a H%—”‘ I’;‘] ‘O‘ ’ s H Y M Q\ 9 ‘”. J
” sampleNames: green, red = A B c D E F E
DGﬂylm:s Congaraior: varLabels and varMetadata description: 1 1.0/-0.49782202 10/ 1.8280123 T
DPmlPlugins/Dasllboatﬂ channel: The scanner channel Cy3 or CyS 2 1.0 0.0213240... 2.0/ -6.3431683 =
featureData — 2
3 1.0{ 2.2290626 3.0 9.458991
4] Java Bench featureNames: 1, 2, ..., 8704 (8704 total) 4 1.0/ 0.0150514... 4.0 1994539
fvarLabels and fwvarMetadata description: none 5 1.0, -0.9106998 5.0/ 20601544
DHelpFrame experimentData: use 'experimentData(object)'’ L 6 1.0] 0.7709833 6.0, -1.1696535
[ Stidin Annotation: i 1.0] 0.30300083 7.0 3.6267524 >
€ A > plot(exprs (kidney)) <« ] I [
[JFrame Radio Mode > Script sourced to R W\‘ (ram
[JPanel Radio Mode I~ S AL = ¢
[“I Panels Resizers @ Input : Submit Iprimarydevice |v|
.MenuLeﬁJngh'. Dynamic Panels & — X ', [Lamse
[ Accordeon Menu
i v
Canvas If Available 'ssprlmary | ]
Use Signed Applets
T ————
Signed Show Direct URL
-  __________=mlNd




Software + services =applications convergence + collaboration

Elastic-R Java Workbench M»lrfrosoft Exc.eyl B
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RSession Fle Graphics Spesdsheet Tools Colaborston Jova LookAfeel Demos Macios Plugns Hel

| Working Diectory | Server side Sproadsheet <SS 0> # - x.
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Java Virtual Machine

Elastic-R

Elastic-R AJAX Workbench Elastic-R AJAX Workbench

Elastic-R Spreadsheet model 6

User 3 User 4



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

Java Virtual Machine

Elastic-R




The cloud applications factory

Visual Graphic User Interface Builder
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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 poolB

R
t rdava/JRI HJavaGD }»

R u
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 |
RServices Skellon| R packages sketons | |

Front-end host

R
rJava / JRI JavaGD } R

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

H Object Export / Import Layer
Poaling framewark Reg|stry P P Y 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 || wavardRi ‘JavaGD

Parallel Computing N Oect Exp = -
N RService|

i i | | object Ex
Applications N p——— #| || waval JRI

~ RService|

Supervisor I — Borrow Rs = > — fentees 241 | Ot Export  Impart Layer .
I!—‘ RServices API
rJava /JRI || JavaGD

— Use Rs rcentees S| R pasies et | |

JVm |

[ | Er—— Node 4 : EC2 virtual machine 1

R
> Release s

RS

.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 staon] R pasagesseors | | Cloudbursting
— Release R —

Node 5 : EC2 virtual machine 2

— UseR —>UseR

— logOff — logOff

via Amazon Web Services




Stateful generated Web Services : Elastic-R for workflow

workbenches
Login I
SessionlID associated with a reserved Elastic-R Engine e
Pwd LogOn
Options

s 1 T1

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

LogOn, getData : R-SOAP methods

* remove ESonx o kill Elastic-R Engine

. e « Clean » Elastic-R Engine

ES : ExpressionSet but Elastic-R Engine back in the Pool
. . e Put Elastic- ngine back in the Poo

ESon1l, ESon2, ESon3 : ExpressionSet Object Names &

f=T30T20T1



