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INRIA and OASIS Team
WINRIA *

Computer Science and Control A joint team between:
« 8 Centers all over France — INRIA, University of Nice- CNRS
« Workforce: 3 800 *Created in 1999
« 186 Million Euro annual budget «Started the ProActive Parallel Suite
« Strong in standardization committees: *Over 40 persons
— |ETF, W3C, ETSI, ... *Distributed and Parallel:
 Strong Industrial Partnerships From Multi-cores to Enterprise GRIDs

» Foster company foundation:
90 startups so far
- llog (Nasdaq, Euronext)

- ActiveEon
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¥ AcTiveeon

SCALE BEY(

Parallel Computing
Multi-Cores to Enterprise Grids

Acceleratimgyour applications

Startup Company Born of INRIA

Co-developing, Providing support for Open Source ProActive Parallel Suite
Winner 80/1000 applications (Minister of Research Contest)
Several Customers (Worldwide: Boston USA, etc.)
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http://proactive.inria.fr/

2. ProActive Parallel Suite
&
Active Objects
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ProAcrive #&

Parallel Suite &

e Written in Java

* Features:

1. Eclipse GUI

2. Parallel+Dist. Progr.
3. Scheduling & Grids

Used in
production by
industry
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ProAcrive

Parallel Suite |

PROGRAMMING
Java Parallel Eclipse GUI (IC2D) Multi-Language Scheduler
Frameworks for Developing, Debugging, for Workflows made of C,
for HPC, Multi-Cores, Optimizing your parallel C++, Java, Scripts, Matlab,
Distribution, Enterprise applications. Scilab tasks.

Grids and Clouds.

Featuring: Async. comms, Featuring: graphical Featuring: graphical user
Master-Worker, Monte- monitoring and interface, resource acquisition
Carlo, SPMD, components benchmarking with report and virtualization.

and legacy code wrapping. generation.
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ProActive Parallel Suite (1)

Applications

Developer Tools
&

Eclipse IDE Plugins

(7]
(1] 5"73--
< o O ok
Programming & Composing = P POAC t[ Ve %ﬁ!" a
g Programming, Compasing, Deploying on the Grid - S A'
(7]
Open
EE—— Source
Deployment & Virtualization -
PROFESSIONAL
Load Levelar] LSF PBS SGE Globus | CGSP glite Unicore
SUPPORT

Machines o :
{Parallel, Clusters, Desktop) Database Specialized Equipments

Grid Infrastructure
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ProActive Parallel Suite: GUI

o] Denis Caromel

Applications

Services

Load
Balancing

Developer Tools & Eclipse IDE Plugins

-+
Programming & Composing ~
Fault
High-Level Programming Models & Tolerance
Legacy Code Wrapping ~
Core API Security
Active Objects :
Asynchrony
Futures
Groups
Mobile Agents Distributed
MQOP / AOP Garbage
— 0o

Deployment & Virtualization
i - | [ Scheduler &
Infrastructure
Manager

File Transfer s

l I

[—

Machines i ;
(Paralel, Clusters, Deskior) Specialized Equipments |

Grid Infrastructure
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ProActive Parallel Suite: GUI

Developer Tools & Eclipse IDE Plugins

Timlt
Profiling

Ic2D
Monitoring & Debugging
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Monitoring View Job Monitoring View
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Eile Monitoring Window Help
[ Monitoring#1 2 bRy P @@ | T T OO Legend 2 =a
\gtual nodes 0 Active objects = Name | Time [ms] Total [%] 4 | Invocations | Parent [%] fad
_ _ Active by itself "~ Domain#5
orchidee.inria.fr:4001:Li... . - S rvIn feaESE ~ Total 142212.28 100.00 1 0.00
PA-JVMIB20RE0857 WaitForRequest 21627.76 15.21 2056 15.21
Waiting for request
Modk Node BIZF0S00 - ~ Seve 120543.91 .76 5352 84.76
Waiting for result
I (wait by necessity) SendReply 0.00 0.00 0 0.00
B G Migeating WaitByNecessity 17050.55 11.99 5340 14.14
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Video 1: 1C2D
Monitoring, Debugging, Optimizing
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ProActive Parallel Suite: Deploy

Denis Caromel

Applications

Developer Tools & Eclipse IDE Plugins

Programming & Composing

High-Level Programming Models &
Legacy Code Wrapping

—

Deployment & Virtualization

Core API
Active Objects
Asynchrony
Futures
Groups
Mobile Agents
MOF / AOP

File Transfer

Manager

Scheduler &
Infrastructure

Services
Load
Balancing
Fault
Tolerance

Security

‘ Distributed '

Garbage
Collector |

l I

Services

[—

Machines i ;
(Paralel, Clusters, Deskior) Specialized Equipments |

Grid Infrastructure
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ProActive Parallel Suite: Deploy
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Deploy on Various Kinds of Infrastructures

), ®. @l ®. @
LI &L
£ o ~~  Internet -

Srvlets EJBs Databases @@)

=1

i management forgs, .
embarrassingly parallel
application (e.g. SETI)

Clusters
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Scheduler and Resource Manager:
User Interface
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B
Scheduler; User Interface

ProActive Scheduler - O
fle Window Help
Shbs@ - 0O @ g &0 =0
I pending (8] Fumning {13) Anished [11}
id State User  Priority Name Id State User Priority Nam— Id State User Priority Name
172 Pending userl  Low job_2_tasks | 54 Running userl Low fjob 2t | 152 Fnished userl  Low job_2_tasks
173 Pending userl  Low job_2_tasks Runining 167 Fnished userl  Mormal job_2 tasks
174 Pending userl  Low job_2_tasks 56 Running wserl Low  job_2 U 171 Fnished userl  Normal job_2_tasks
176 Pending userl  Low job_2_tasks /160 Runining userl  Low job_2_t 153 Fnished userl  Low job_2_tasks
177 Pending userl  Low job_2_tasks 161 Running wserl  Low  job 2 U 175 Fnished userl Normal job_2_tasks
178 Pending userl  Low job_2_tasks 1162  Running userl  Low job_2_t 154 Fnished userl  Low job_2_tasks
179 Pending userl  Low job_2_tasks 163 Running userl  Low job_2_t 155 Fnished userl  Low job_2_tasks
180 Pending userl  Low job_2_tasks 164 Running userl  Low job_2 © 156 Fnished userl  Low job_2_tasks
165 Running userl  Low job_2 t 157 Fnished userl  Low job_2_tasks
166 Running userl  Low job_2 1158 Fnished userl  Low job_2_tasks
(168  Running userl  Low job_2_t 159 Fnished userl  Low job_2_tasks
169  Running userl  Low job_2 &l
1701 Running userl  Low llnh 2 1l
{=] 1%]
STARTED |
B Console | 3 Tasks 23 = Users = 0| job info & - = Result Preview =0
job 55 has 2 tasks Property Value -
Id State Name Host name Start time Fnished time Re-nun Description .ll:l 55 ‘
| 55000 Running taskl ponB.inia It 16:09:28 D8/27/0B Notyet 03 task WaithndPrint - will sleep for 3s ||| state Running :
SS000; Running task? aonB.infia. it 16:09:28 082708 Mot yet 01 cask WaitAnderint - will sieep for 205 Name job_2_tasks
Pricrity Low ‘
Pending tasks number © | =
Funning tasks number 2
Finished tasks number o
Total tasks number 2
Submitted time 16:09:28 082708 [~
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Video 2:
Scheduler, Resource Manager
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ProActive Parallel Suite: Program

Denis Caromel

Applications

Developer Tools & Eclipse IDE Plugins

Programming & Composing

High-Level Programming Models &
Legacy Code Wrapping

—

Deployment & Virtualization

Core API
Active Objects
Asynchrony
Futures
Groups
Mobile Agents
MOF / AOP

File Transfer

Manager

Scheduler &
Infrastructure

Services
Load
Balancing
Fault
Tolerance

Security

‘ Distributed '

Garbage
Collector |

l I

Services

[—

Machines i ;
(Paralel, Clusters, Deskior) Specialized Equipments |

Grid Infrastructure
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ProActive Parallel Suite

Programming & Composing

Master-Worker Monte-Carlo Branch&Bound
" Event MATLAB S
Programming SCILAB

GCM - Components

Legacy Code Wrapping
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ProActive Parallel Suite: Program

Programming & Composing

High-Level Programming Models &
Legacy Code Wrapping

Core API
Active Objects
Asynchrony
Futures
Groups
Mobile Agents
MOP / AOP
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ProActive Parallel Suite: Program

Core API
Active Objects
Asynchrony
Futures
Groups
Mobile Agents
MOP / AOP

—
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Distributed and Parallel

Active Objects
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. _
ProActive : Active objects

® A ag = newActive (“A”, [.}, Virtual Node)
® Vvl = ag.foo (param;
® Vv2 = ag. bar (param;

|\/|‘ vl.bar(); //Wit-By-Necessity

JV JVM

/ A %

Wait-By-Necessity

Q Java Object O Active Object [”][”] Reg. Queue IS a

| Dataflow
O Future Object O Proxy ® Request Thread Synchronization
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EE _ B
ProActive:

Inter- to Intra- Synchronization

Sequential Multithreaded Distributed

S—a |_5—= |5
o

S OO 5 S

Synchronizations, Behavior: not dependent upon
the physical location (mapping of activities)
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ProActive:

First-Class Futures

Sequential Multithreaded Distributed

S—a |_5—= |5
o

S OO 5 S

Synchronizations, Behavior: not dependent upon
the physical location (mapping of activities)
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. .
Wait-By-Necessity: First Class Futures

Futures are d obal Single-Assignnment Vari abl es
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. .
Standard system at Runtime:

No Sharing
NoC: Network On Chip

[P - oo of Determinis S

______

. Active Object ----- = Synchronous Call i Sub System

[i] Passive Object —= Asynchronous Call C) Address Space

ProAcTive
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Calculus

ASP:
Asynchronous Sequential Processes
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E
Proofs in GREEK

(a: a') -8 (CE’, OJ)

afa; o565 15 15 ] | P— ala’so'se ISR /]| P

(LOCAL)

Denis Caromel
Ludovic Henrio

v fresh activity ¢ € dom(o) o ={/— AO(y)} o
oy = copy(t”, o) Service = (if m; = 0 then FifoService else i".m;()) B 000 RO 111
R [ e

o:[R[Active(a",mj)];cr;L;F;R;f] ||P NN T TR (11111
—>O:[R[L’];0"';L;F;R;f] || ’r[Service;aq;L”;@;@;@] || P 11l [ TNERERE RN, & 11 NARN

ol = CopyMerge(oa,t' ; 05,0") b= {3 0 fut(fF ")} 20, (ks A Theory Of
a[R[em; ()]s 005 tas Fos o fo] || Blag; 085005 Fa; Bgs Jo] | P — 1<tri I
@[RIusl; 045 o5 Foi s fo] || Blass o5 03 s R = lmgs s 7775 fo] || P DIStrIbUted ObJeCtS

R=FR :[myuf]zR’  mjeM VYmeMm¢R Asynchrony — Mobility — Groups — Components
a[R[Serve(M));0;4 F; R f] || P — ofemi(er) t £ RII; 054 F; R = R £ |l

0a(t)=A0() ' ¢dom(og)  f7 7 new future it ¢ dom(oa)

/ ¢dom(oc) F'=F:u{fr/} o =Copy&Merge(o,¢; 0,/)
al t (f,a)s0565 F B f] | P — olaso’s 5 F5 B ] || P

Preface by Luca Cardelli

(ENDSI

oult) = Jut(f7%)  Fe(f17) =4 o, = CopysMerge(op, it 5 0u,0)
alto; Oa; o Fos Bos fo] || Blas;op; e Fgs Bp; fo] | P — (
alao;og;io; Fos o fol || Blagiogs s Fas B fa] | P
ASP = Confluence and Determinacy
Future updates can occur at any time, Mobility does not change behavior
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TYPED
ASYNCHRONOUS
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__________ S
Creating AO and Groups

® A ag = newActiveGoup (“A", [.], Virtual Node)
® Vv = ag.foo(param;
o oo00

gymv @ v.bar(); //Wait-by-necessity

/70

.

ne

_ _ Group, Type, and Asynchrony
O Typed GroupQ Java or Active Object are crucial for Cpt. and GRID
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E B
Broadcast and Scatter

Broadcast is the default behavior
Use a group as parameter, Scattered depends on rankings

mm) ag. bar (cg); /| broadcast™gg
ProActi ve. set Scatter G oup(cqg):
ag. bar (cgqg); /] scatter cg

()
-
(

35 Denis Caromel ProAcrive
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N .
Dynamic Dispatch Group

ag. bar(cq);
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® Aag

LN

Still,
not based on raw

nessages, but
Typed Method Calls
==> Conponent s

Denis Caromel

37

newSPMDG oup (“A”,

OO SPMD

[ .}, Virtual Node)
[l In each nmenber

nmyG oup. barrier (“2D"); // G obal
nyG oup. barrier (“vertical”);

nmyG oup. barrier (“north”,”south”

Barri er

/1 Any Barrier
’ 1] eaSt ” ’

1 V\BSt n) ;

T
ola

- pr’

/|

N i
0

£/

‘!!g;l' ‘Iga.ii
| ol8

X F

~ 1A
BT IISC

i

L
~:
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E B
Parallel, Distributed, Hierarchical

3. Components
and

Standardization (GCM)
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B e ——
Objects to Distributed Components (1)

Conponentldentity Cpt = newActi veConponent (parans);
A a
Vv

Cpt ....getFcinterface ("interfaceNane");
a. foo(paran;

Exanpl e of
conponent
| | nst ance

Truly
Distributed
Components

TypedGroup () Javaor Active Object JWM
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GridCOMP
Effective Components for the Grids

GCM: Grid Component Model
Being defined in the NoE CoreGRID
(42 institutions)

Open Source Pro
implements a preliminary version of GCM
Service Oriented: NESSI relation

GCM
GridCOMP takes:

as a first specification,
Pro as a starting point, and
Open Source reference implementation.

40 Denis Caromel PrOACvae
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E B
GridCOMP Partners

:1: University of Westminster

L3 _E -

—

— e—— — —— -

= _ - .
B 'WORLDWIDE IT PARTNER
i

CIEES

[singhu NIYersiy THE UNWERSI’I..'Y OF
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http://www.wmin.ac.uk/
http://www.ibm.com/us/
http://www.atosorigin.com/en-us/Services/Industries/Major_Events/Olympics/
http://www.unimelb.edu.au/
http://www.uchile.cl/uchile.portal

it

invocatignf parameters

- -

s
-

Sco
A —
)
e ‘*%‘E}l /'}. m—— i
MultiCast \1-@-/ GatherCast
——
M components "

N components

[

|
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Standardization

World Class Slondards
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A B
GCM ETSI STANDARDIZATION

ETSI TC GRID Standardization Group :
one meeting every 3 or 4 months since Oct. 2006

On 12 June 2008, at the #8 ETSI TC Grid meeting, the two standards:
GCM Interoperability Deployment
GCM Interoperability Application Description
have been officially approved!

Overall, the standardization is supported by industrials:
BT, FT-Orange, Nokia-Siemens, Telefonica,
NEC, Alcatel-Lucent, Huawei ...

44 Denis Caromel PrOACTFVG
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B B
ETSI GCM TC Grid Standard

GCM Interoperability Deployment

GCM Application Description

Work Item No 3

GCM Fractal ADL
(Architecture Description Language)

Work Item No 4
GCM Management (Java, C, WSDL API)

45 Denis Caromel ProAcrive
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N B
Deploy on Various Kinds of Infrastructures

), ®. @l ®. @
LI &L
£ o ~~  Internet -

Srvlets EJBs Databases @@)

=1

i management forgs, .
embarrassingly parallel
application (e.g. SETI)

Clusters
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E B
Protocols and Scheduler in GCM

Deployment

Protocols:
rsh
ssh
Oarsh
Gsissh

Scheduler, and Grids:
GroupSSH, GroupRSH, GroupOARSH
ARC (NorduGrid), CGSP China Grid, EEGE gLITE,
Fura/InnerGrid (GridSystem Inc.)
GLOBUS
GridBus
IBM Load Leveler, LSF, Microsoft CCS (WHPC 2008)
Sun Grid Engine, OAR, PBS / Torque, PRUN

47  Denis Caromel ProAcrive
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. - .
GridCOMP / GCM ProActive Usage

Used in Production by Companies:
E.g. Amadeus (Air France, Lufthansa)

At least 4 on going PhD. thesis:
Component reconfiguration (Marcela Rivera),
GCM extensions for autonomic applications (Paul Naoumenko),
Specification Languages and Model-Checking (Antonio Cansado)
Autonomic Service Management of Enterprise Grid Services (Cristian Ruz)

Used in other projects:
EU PROJECTS: SOA4ALL, QosCosGrid, Prospect: RESERVOIR
INRIA ADT Galaxy, Pole Comp. AGOS (HP, Oracle)
Used in:
Barcelona
Krakow (SemMon: Semantic Monitoring)
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4.

Applications and

Perspectives:
SOA+GRID
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EE B
Artificial Life Generation

Sylvain Cussat-Blanc, Yves Duthen — IRIT TOULOUSE

1B 25{

Application

Developpement of
artificial creatures

00
TEws

el
i

Initial 1PC 56h52 => Crash!
Application
ProActive 300 CPUs 19 minutes
Version
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Sylvain Cussat-Blanc, Yves Duthen — IRIT TOULOUSE

(@) (b) ()

51 Denis Caromel Pro
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JECS : 3D Electromagnetism
Radar Reflection on Planes

P Display Preferences

X JECS Tutorial

<[> ][2]8)]

B0 al

)
[ imtroduction to JECS Installing JECS is like any other java application. You will extract
ntroduction to

Color

‘ Display Style
P
ey
SR
Visibility: =
Anti Aliasing 1ok

Outline when moving [

O

Showfps

the contents of the JECS archive into a locatoion, and point your
CLASSPATH to the jecs jar file in that location

[ JECS Installation
[ Hewta install JECS
[ Unix Installation
L[] Windows Installation
[ Running JECS
Overview

[ Requirements

{7 Launch JECS
(& Visualization using JECS

When vou unpackage the JECS archive or get it from the cvs
repository, you will get an application directory, in wich the jecs jar
file is located. You will find a doc directory containing the
docurnentation. The src directory contains all source code. The
build directory contains everything you need to reproduce JECS

T

o inrliAad in e anchiea Bl iano ian

nt for Computational Steering
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. e
Code Coupling :
Vibro Acoustic (courtesy of EADS

= [PA_MPI_Main {
B PARALLEL i’ FI e
B VIBtoAC : 1\" BT pelles TESTSTOP_AC
B ACtovVIE start nextf—tstart nextit——Herarr e
g ACTIZS datak d&t&s: IdataR dat35-|_,f+dataR datasaag
N FAKENASTRAN | datas_02H]
B TESTSTOPWIE |3 }Pmtlﬂ ’
i r' oy 01
: ;NE’;FTOP-AC : fseart c.:w_m}< AND
i HdataRecw darai_ii1 1
.:.'ataS_G.‘\ and o |
ACtoVIE FAKENASTRAN TESTSTOP VIE
1
start nextfr—r|start next‘l—-—|-5tar"t ana-l'/
dataR, datast—Hdatar a2 taS‘l? dataf dzn:aSena‘lJ
datzs_ 02

0.00105

¥ =
0,00 190
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EE B
NAS Parallel Benchmarks

Kernel CG on class C
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Enterprise IT: Software Tests

AMaDEUS

Your technology partner

Amadeus (Opodo, Air France, KLM, Lufthansa):
500 programmers > 20 machines with

ProActive to execute
Dist. Regression Tests
In the production chain
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E B
Parallel BLAST with ProActive (1)

together with Mario Leyton

Basic Local Alignment Search Tool for rapid sequence comparison
BLAST developed by NCBI (National Center for Biotechnology Information)

Standard native code package, no source modification!
With PPS Skeletons parallelization and distribution added to the application

A seamless deployment on all Grid platforms is obtained:

« Input Files are automatically copied to computational nodes at Job
submission

 Result Files will be copied on client host

BLAST Skeleton program using the Divide and Conquer skeleton:
« Division of Database based on conditions (Nb. Nodes, Size, etc.)
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. .
Speedup of Distributed BLAST on Grid5000
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Monte Carlo Simulations,
Non-Linear Physics, INLN

. e
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E B
Matlab and Scilab Grid Interface
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Mikros Image: Post Production

Frames
Making of Nissan

Sébastien Créme // Mikros Image // 20
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New Developments:

Grid & SOA
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Building a Platform for Agile SOA with Grid

Partners and Solutions

D | AcTiveeon  ORACLE

ProAc TIve &

Parallel Suite

JSPHA ARFTROLIE
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http://www.amadeus.com/Corporate

B B
AGOS: What for ?

AGOS Obijectives:

« Create an architecture and environment for integration of
— SOA business management with
— GRID IT management

« Well fitted for data intensive and computational intensive applications:
— Enact sub-parts of a BPEL workflow on dynamically allocated resource
E.g.: Financial Simulations, Insurance, Revenue Management, BIO, HPC

* Full dynamic scheduling of Services on GRIDs in the future
« Integrated Management of SLO, SLA, QoS:

— Bottom to top
— Dynamic enforcement: Adaptive behavior
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Summary
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ProAcrtive &
Parallel Suite -®¥

Concurrency + Parallelism
Multi-Cores + Distribution

hssi

SCALE BEYOND LIMITS
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0 _ B
Conclusion:

Why does it scale?

Thanks to a few key features:

Connection-less, RMI+JMS unified

Messages rather than long-living interactions

ACTIVE OBJECTS --- GROUPS --- COMPONENTS

ProAcTive
Parallel Sijite




Conclusion:
Why does it Compose?

Thanks to a few key features:

Because it Scales: asynchrony !
Because it is Typed: RMI with interfaces !

First-Class Futures: No unstructured Call Backs and Ports

ACTIVE OBJECTS --- GROUPS --- COMPONENTS
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B
Conclusion: ProAcrTive g

Parallel Suite

Java Parallel Eclipse GUI (IC2D) Multi-Language Scheduler
Frameworks for Developing, Debugging, for Workflows made of C,
for HPC, Multi-Cores, Optimizing your parallel C++, Java, Scripts, Matlab,
Distribution, Enterprise applications. Scilab tasks.
Grids and Clouds. RERE WL T ——————
Programming & Composing L= -t :"‘__-_" . . e
= e [T B2 || g e as
Sp— . e— ERE l
P i A L S ——e

A Toolkit for Acceleration:

Multi-Core & Distributed
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ProActive/
GCM
Specifications
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B
Multi-Active Object in 1 Address Space for
Multi-cores
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ProActive
Parallel Suite

Profctive Overview and
Application to Finance
Location: French Riviera
Schedule:

- 22, 23rd October 2008

MEW TECHMIC AL FAPER:
Current State of Java for HPC

Sth Grid Plugtests
(Grids@Work)

20-24 October 2008
Monte-Carlo Finance Contest
and ProActive User Group

Invited Keyrnote at CGW'0B,
Krakow, Foland

Cctober, 13-15, 2008

Grid Component Model and
ProActive Parallel Suite for
Science

Engineer positions available, click
here to learn more,

Latest:
ProActive 4.0.1, Sep. 2008
[DPownload ProActive]

| | search

Professional Open Source Middleware
] for Parallel, Distributed, Multi-core Programming

About us
» Home

Services Documentation Downloads

Home

Community

Welcome to the Open Source World of ProActive ! New ! ProActive 4.0.1 (15/09/2008)

Prodctive Parallel Suite |5 an Open Source middleware (OW2 consortiumn) for parallel, distributed,
multi-core computing.,

Prodctive tools simplify the programming and execution of parallel applications on: Multi-core processors,
Distributed Local Area Metwork (LAN), Clusters and Data Center Servers, GRIDs, and on 05 such as Linux,
Windows, Mac,

Prodctive Paralle! Suite features;

PROGRAMMING

Java Parallel
Frameworks

far HPC, Multi-Cares,
Distribution, Enterprise
Grids and Clouds,

QP TIMLEIMNG

Eclipse GUI {IC2D)

for Developing, Debugging,
Optirizing your parallel
applications.

Multi-Language
Scheduler

far Warkflows made of C,
C4+, Java, Scripts, Matlab,
Soilab tasks,

Featuring: graphical
manitoring and
benchrmarking with repart
generation,

Featuring: Async, comms,
Master-warker, Monte-

Carlo, SPMD, components
and legacy code wrapping,

Featuring: graphical user
interface, resource
acquisition and
virtualization,

Featuring fault-tolerance, load-balancing, mobility, and security, Prodctive brings ease-of-use in the world of
parallel cormputing, Programmers write standard Java code (POJO) for their parallel and Grid applications.
The Grid Application Server for the Enterprise!

"‘

S Mirutes | rogrammings i 2 &‘Iﬂ prDFESSIDna.l P A\ ~thiconn

S T——



= Eclipse GUI (IC2D) Multi-Language Sc
S for Developing, Debugging, for Workflows made
ti-Cores, Optimizing your parallel C++, Java, Scripts, |
Enterprise applications. Scilab tasks.

ouds.

sync. comms, Featuring: graphical Featuring: graphical
er, Monte- monitoring and interface, resource a
, components benchmarking with report and virtualization.
ode wrapping. generation.
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Object-Oriented SPMD
Single Program Multiple Data

Motivation
Cluster / GRID computing
SPMD programming for many numerical simulations
Use enterprise technology (Java, Eclipse, etc.) for Parallel Computing

Able to express most of MPI’s Collective Communications:

broadcast reduce
scatter allscatter
gather allgather

and Barriers, Topologies.
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. B
GCM Deployment (2/2)

Grid description: clear concepts
Bridges (1 -> 1)
Groups (1 -> N)
Hosts
Acquisition (lookup, p2p)

Application description:
Split Grid / Application Description

Allows reuse of grid descriptors for any application type,
ProActive, using Virtual nodes
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yment descriptor : ex

Sresources:>
<bridge refid="b5chubby"=
“host refid="h5chubby" /=
<Sbridge>
cfresourcess

cacquisitions=
<lookup type="REMI" port="6666" hostList="host[@8-9].grid.fr"></loockup=>
“p2p nodesfAsked="5G"*>
<localClient protocol="REMI" port="241a" /-
speerSet:>
“peer=rmi:Sfschubby . inria.fr</peers>
“speer=http: ffgaudi dinria.fr</peer=
</peerSet>
<ip2pe
<facquisition:

<infrastructures=
<hosts=
<host id="h5chubby" os="unix" hostCapacity="1" vmCapacity="1"=>
<homelirectory base="root" relpath="/Juser/scmathieushome" 7=
<fhost>
<fhosts»

chbridges>
csshBEridge commandPath="Susr/binsssh" hostname="schubby.inria.fr" id="b5chubby" username="cmathieu" />

<rzhBridge hostname="schubby.inria.fr" id="brSchubby" username="cmathieu" /=

</bridgzes=>
<finfrastructures
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0 B
Communication Intensive
CG Kernel (Conjugate Gradient)

Floating point operations * 12000 cdlls

Eigen value computation * 570 MB sent

High number of unstructured communications _
e 1min32

* 65 % comms

15 - 15 | i
g ) N\ I | z e 'a
3 ) N 8 8 13 o | /R
12 N g | ) o 12 [ 7/
11 .-% & 11932 11 ..% .
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L } N\ Bz . i . o8 o
S A\ e ) 5928 £ 7. %
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Communication Intensive

CG Kernel (Conjugate Gradient)

Kernel CG on class C

1800 .
t % —< |BM 1.5
1600f - +—+ IBM 1.6
: ~—Sun 1.5
. i +—+ 5Sun 1.6
1400 e —eSunl7
» BEA 1.5
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Summary-Perspective: Comprehensive Toolkit
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