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ScientificComputingenvironments

WWW.SCIpy.org

http://root.cern.ch

www.sagemath.org

* WWW. scHab org

xiﬂ www.wolfram.com
=1
T

0 Opensource GPI) software environment for
statistical computing and graphics

o Lingua francaof data analysis.

0 Repositoriesof contributed R packagesrelated
to a variety of problem domainsin life sciences,
social sciences, finance, econometrics, chemo
metrics, etc. are growingat an exponentialrate.

office.microsoft.com

6sas |

WWW.SPSS.CoOm

o0 RWebsite http ://www .r-project.org/

0 CRANTaskView: http://cran .r-project.org/web/views/
0 CRANpackages http://cran .cnr.berkeleyedu/

0 Bioconductor http://www .bioconductororg/

0 RMetrics: https://lwww .rmetrics.org/

www.mathworks.com
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Extract from theNetSolvéGridSolveDescriptionDocument

Theemergenceof Grid computingasthe prototype of a next generationcyberinfrastructurefor science
has excited high expectationsfor its potential as an acceleratorof discovery,but it has also raised
guestionsabout whether and how the broad population of researchprofessionalsywho must be the
foundationof suchproductivity,canbe motivatedto adoptthis new andmore complexway of working
Therise of the new era of scientificmodelingand simulationhas, after all, beenprecipitous,and many
scienceand engineeringprofessionaldaveonly recentlybecomecomfortablewith the relativelysimple
world of the uniprocessomworkstationsand desktopscientificcomputingtools. In that world, software
packages such as Matlab and Mathematica represent generatpurpose scientific computing
environments(SCEs)hat enableuserst totaling more than a million worldwide T to solvea wide
variety of problemsthrough flexible userinterfacesthat can modelin a natural way the mathematical
aspectf manydifferent problemdomains

Moreover, the ongoing, exponential increasein the computing resourcessupplied by the typical
workstationmakesthese SCEsnore and more powerful, and therebytendsto reducethe needfor the
kind of resourcesharingthat representsa major strength of Grid computing[1]. Certainlythere are
various forces now urging collaboration acrossdisciplinesand distances,and the burgeoning Grid
community,which aimsto facilitate suchcollaboration,hasmade significantprogressin mitigating the
well-known complexitiesof building,operating,and usingdistributed computingenvironments But

We therefore believethat Grid O 2 Y LJdziprospéetiefér succeswill tend to rise and fall accordingto
its ability to interface smoothly with the generalpurpose SCEshat are likely to continueto dominate
the toolbox of its targeteduserbase

Arnold,D. andAgrawa) S andBlackford S andDongarraJ andMiller, M. and SeymourK. and Sagi K andShi,Z andVadhiyayS



ElastieR targets major €cience use cases

o Lower the barriers for accessing cyber infrastructures.

o Bridge the gap between existi® CEand 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 uskeiendly platform for reproducible computational research

o Provide a cloudbased elLearning environment for computational sciences and statistical education

o Lower the barriers for using distributed computing, m&KeCaccessible to all research professionals

o Bridge the gap between different mainstre8®dCEsand betweenSCEand workflow workbenches
o Provide a universal computing toolkit for scientific applications and scalability frameworks.
o Provide a portal for scientific computing on demaoaljaboration and computational resources sharing

o Merge on demandHPCcapabilities, real time collaboration and social networking



ElastieR is a ubiquitous plugnd-play platform for scientific and statistical computi

ElastieR lowers the barriers of accessityperinfrastructures

ComputationalComponents

R packages : CRABipconductor WrappedC,C+;jFortran code
Scilabmodules,Matlab Toolkits etc.
Open source or commercial

/ Computational User Interfaces
. Workbench within the browser
ComputationalResources

Built-in views / Plugins / Spreadsheets
Collaborative views

Hardware & O&gnosticcomputingengine: R,Scilah..
Clustersgrids private or publicclouds
free: academiagyridsor pay-per-use:EC2, Azure

v
> ﬂ 4
Computational Data Storage ¢

Open source or commercial

Local, NFS, FTP, Amazon S3, Amazon EBS
free or commercial

ComputationalScripts
R / Python /Groovy

>> On clientside interactivity..
On serverside datatransfer..
<< [ ]

) ) Computational Application Programming Interfaces

Generated Computational Web Services @ P PP g g
. . . . Java / SOAP / REST, Stateless and stateful

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




ElastieR on Infrastructur@sa-Service style Cloud

High-level Web Services

LT
fLeramazon
L ebservices”

Java Virtual Machine

« ]
(N [X:

=

A pgth on @ Developer



Anatomy of an ElastR machine instance on Amazbeg?2




ElastieR portal: single facade to public and private clouc

Public Clouds

Cloud Console

User kekine Public Cloud. /Amazon Elastic Clovd-EC2_ &
oy = Prvats Mactmes
Clotlogn k@i chno@vial o
DT —
) e e i

o Muckae Zbi-R2101-Bocondica ] |H473edZs [T
Nikoume  [Fosshogue Trpe 32-bit-1 core-M 1768-D 1% (Reboor ] [ Shutgown ]
i

Mukme 1732012071 Lounch New Machine ~

Eogoe  Engnal ¥ 1

Private Cloud

w500 | neg20 | (2]
St leeaig FeaiEed puckanes TNCEioe P
s Scrtpe omeroad o 8

e

www.elasticr.net

Welcome to Bloconductor

Vignettes contain introductory material. To view, type
| | ropenvignetce()'. To cite Bioconductor, see
‘citacion("Bicbase®) ' and for packages
‘citation (pkaname) '«

T O N

Loading required package: annotate
Loading Fequired package: Annotationdbi

Actaching package: 'annotate’

o[ ¥ )

A O T O 1 e W % T O Y

Zoom [100 % ([0 ] Action Roset Grophic ! [(@ ]

———
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Exercise 1: Get started with Amazag 2

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

Click OM and follow the instructions

Task 2: Log on tAWSManagement Console
Open the following linkttp://aws.amazon.com/console/

Choose AmazoBC2n the Combo box and click W

Task 3: Run ablbuntu Machine Instance
Select theAMIsPanel, Select « All Images », enter the following AMBIDF1437dd7d
Rightclick on the unique line displayed and chooskeaunch Instance

AMIsPanel

Amazon Elastic Amazon

MapReduce CloudFront /

E Amazon S3 | Amazon EC2  Amazon VPC

(Amazon Machine Images

Region: B usEast v 8 Launch  \b Register New AMI

(| |
Viewing: | Al images 18] | All Platforms 14 =
AMIID Manifest
‘ ami-0022¢769  level22-ec2-images/ubuntu-7.04-feist

> EC2 Dashboard

INSTANCES

.,

» Instances

) i@ ami-005db969  alestic-64/ubuntu-8.04-hardy-base-64
IMAGES =

™ ! ami-005dba69  rbuilder-online/new-example-1-x86_6

AMIs <

[ i@l ami-005eba69 kaavo-ntier-db/imod-ntier-32bit-FC-DI
> Bundle Tasks .

0 @!ami-00e70069 abamifimage.manifest.xmi
ELASTIC BLOCK STORE =

@) ami-0118feB8  citrix-c3-lab/XenApp5.0_32bit_v1.1.m
‘ ami-0129¢cc68  cer-64-centos5_10-1/image.manifest.

o
S| manl N4 A ~400 mamsnable adnan N 44 aaf aidalla anaal

> Volumes

0

> Snapshots

]


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

-In the «Request Instances Wizasd click on « Continue » twice

-At the «CREATE KEY PAH®ep, choose #®roceed without a Key Pair and click on €ontinue»

-At the « CONFIGURE FIREWAEKtep, choose «Create a new Security Groug fill in the name and the
Description (with a name of your choice) and click ddowtinue»

-At the final step KREVIEW, click on «.aunch» then click «Close»

-Open the dnstances> Panel, wait for the Status icon to change from orange to green

wWs.amazon.com AWS | Products | Developers | Community | Support | Account

Amazon Elastic Amazon

Amaron 53 Amazon EC2 Amazon VPC MapReduce CloudFront Amazon RDS
E.q.}; Launch Instance Reserved Instances | =
viewing: All Instances + All Instance Types -
Instance AMI 1D Root Device Type Status ~ Lifecycle P
INSTANCES
............................. i i-cdfdc0a7 ami-1437dd7d instance-store m1.small ' pending normal

* Spot Requests

IMAGES
* AMIs
> Bundle Tasks

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



Exercise 2: Get started with ElagRc

- Open The following link www.elasticr.org

- Log on using the login/password you received by email before the tutorial
Alternatively use one of the following accounts
login:sc10l/passwd:scld login:sc162/passwd:sc1
login:sc1@3/passwd:sc1€B login:sc164/passwd:sc1a

-In the «Cloud Console panel, provide youAmazon.contogin and password

User: 5¢10-1 / / Available Machines
Credentials Amazonfcom Account -
Profile Regular User -
time left: 00:00:00 ATl . /
_ v
Amazon Password
o Machine R211.0-Ubuntu 10.04 Lucid - 32 bit - [
N, Capacity Small- 32-bit- 1 core -Memory: 1.7G = [
Durati Manual Shutdown -
‘ -No Instance- - “‘ on
Disk None /v -
Engine Label
| -00 |
L. h New Machi \ ]
T —— 3“249 ew Machine
/ \
/ \
/ \ N\,

Views

- Keep the default values fonachine: «R 2.11.0Jbuntu10.04 Lucid; 32 bits», keep. the default value for
capacity: «<Smalt32 bitxzl coregMemory 1.7 G», keep Disk to «None» and provide a label for the mact
- Click on «.aunch New Machine


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

-The Console displaysRetrievingAWSKeys. » then «Launching.» then«a | OKA Y S a il NI S

Ledla]le) =)
User: sel0-1
Profile Regular User - Available Machines

time left: 00:00:00

Sign Out
@ 5 ; 5 .
Machine started successfully, it will appear in your private
Machine machines panel in about 3 minutes
| -Mo Instance- - 99 |
Engine

| “e9) / i v

File Manager /

< m |

-Click «ok »

LelCella] (e Ce o)

Portal Info

User. se10-1

and wait for a new line to appear in the list of Available Machines (with the label you prov

Cloud Console

Profile Regular User

@ Width 500 Height 240 | @ |

Machine
‘ My First Elastic-R machine - ..|

Engine
‘ Enginel -8 .|

Zoom 100 % & | Action ResetGraphic ~ &

-When the maenhine is ready, you gét connected automatically, you can now interact with the R sessio
the R console and the R graphics



-Type the following expressions in the R console :

x=rnorm(100)
var(x)

plot(x)
hist(x)

Console & Graphics

Width 500 Height 240

L@ ]

=3
|

> X=rnorm(100)
> war (x)
[1] ©.978&6382
> plot (X)

@ R + Input histx)

G

Width 340 Height 340 i, Primary -
o
2 o u o ? 4
— - Co o o . e
¢ o . o
B o
o DW%O S oo
24 o ° 5o oo® oo
B oot Co @ s "o o
= o © °© e o o
—~
o DD DO o o (S;P
o ® i o
o] @ Ou o
o
2 o]
o
o
T T T T T T
0] 20 40 Gl 80 100
Index

Zoom 100 %@ Action ResetGraphic - W&




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

Portal Info Cloud Console

File Manager Console & Graphics
Graphics Tools Width 380 Height 380 & Primary -
Amnnotations
w 4 w
Mode W. Board - Width 500  Height 240 re) Stop 5|
Color Red A 0 -
. 1 WVignettes contain introductory material. To view, type o
Width 'openVignette()'. To cite Bioconductor, see
0 'citation ("Biokbase™)' and for packages o
Style 'citation (pkgname) '. .
Text Loading required package: annotate
R Loading required package: AnnotationDbi
Size i2
o
. Attachin ackage: 'annotate'
All Devices No - 7P o
w
The following object(s) are masked from 'package:TypeInfo':
=
Undo ” Redo ] ’ Clear checkhrgs s
-
R R (=]
Graphics Coordinates ® R v Input ) .
X
T
-4 0 2 4 & 8 -4 0o 2 4 6 8
Y B
Zoom 100 % Action ResetGraphic ~ W&
I EEEEE——

Collaboration Name sspimary  ~ Range ALII2  Width 100 O C)  rocae engo ~




ElasticR Is a collaborative Virtual Research Environment.
Users can share their machine instancatefulremote engines, data,

www.elasticr.net




The ElastiR portal itself is akEC2nachine instance. Any number of
portals can be run o&BCZor decentralized and private collaboration

Amazon Virtual Private Cloud

7 amazon 51 ? ?
e 9 L%

Subnet 3

1
1
1
1
1
1
1
1
Sacure VPN -
Connection over =
,e

the irberrel

Customer's 6

"~ Metwork




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

Width 500  Height 240 ) Stop

> ¥x=rnorm(100)
Collaboration > var(x)
[1] 0.9786382
> plot (=)
> hist(x)

Rights Edito» and cli
« Refreshv
-Providing only logins means o

. . . Machine Sharing Rights
granting all possible rights on kar.mmsbd -
all available engines. Specific
sharing rights can be appended........cotromon

to the |Qgin Becrux{scmﬂ)\xbrdge United Kingd =

-Examples:
john:rw, allow user john to R
[ \ Lead ][ \Resel ] pu

view and update

peter:r:EngineTesallow user k@g ehts Editor \
peter to view only the session N\ ¢ N\

data on the engin€ngineTest mm\ N\
\\

G

- The new sharing rights ek
appear in the dMachine
Sharing Rights panel

[w]
2
&
G




-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, spreadsh



