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Key Objectives

C Parallel Programming Model and Tools
U Badly needed
U for the masses
U for new architectures: Multi-Cores & Clouds
C As Effective as possible:
U Efficient
U However Programmer Productivity is first KSF
C For both Multi-cores and Distributed
U Actually the way around
C Handling of 'Large-scale0 6: up to 4
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OASIS Team & INRIA

C Ajoint team, Now about 35 persons

C 2004: First ProActive User Group

C 2009, April: ProActive 4.1, Distributed & Parallel:
From Multi-cores to Enterprise GRIDs
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OASIS Team Compaosition (35)

G Researchers (3):

D. Caromel (UNSA, Det. INRIA
E. Madelaine (INRIA)

F. Baude (UNSA)

F. Huet (UNSA)

L. Henrio (CNRS)

C PhDs (11):

Antonio Cansado (INRIA, Coni
Brian Amedro (SCS-Agos)
Cristian Ruz (INRIA, Conicyt)
Elton Mathias (INRIA-Cordi)
Imen Filali (SCS-Agos / FP7 S(
Marcela Rivera (INRIA, Conic
Muhammad Khan (STIC-Asia)
Paul Naoumenko (INRIA/Régia
Viet Dung Doan (FP6 Bionets)
Virginie Contes (SOA4ALL)

Guilherme Pezzi (AGOS, CIFR Located In Sophia Antlpolls bétWeen
é+ Visitors + Interns _ Nice and Cannes,
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Startup Company Born of INRIA

SCALE BEYOND LIMITS

A
ACTIVEEON K"K

Some Partners:

Microsoft [ﬁ] ORACLE

Advantage CARRI

Systems

C Co-developing, Support for ProActive Parallel Suite
C Worldwide Customers: Fr, UK, Boston USA

ACTIVeeon ProAcTive & DWE
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http://proactive.inria.fr/
http://proactive.inria.fr/
http://proactive.inria.fr/
http://www.oracle.com/index.html
http://www.hp.com/country/us/en/welcome.html?_r_=1

Multi-Cores
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Symetrical Multi -Core: 8 -ways Niagara Il

C 8 cores
C 4 Native 1
threads |
per core b |
i |
B¥
:&

C Linux see

32 cores! __‘1
ACTIVeeon
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Multi-Cores

A Few.Key Points

C Not Shared Memory (NUMA)
C Mo or éawgephrased:
Nb. of Cores double every 18 to 24 months

C Key expected Milestones: Cores per Chips (OTS)
(i 2010: 32to 64
U 2012: 641to 128
(i 2014: 128 to 256

1 Million Cores Parallel Machines in 2012
100 M cores coming in 2020

C Multi-Cores are NUMA, and turning Heterogeneous (GPU)
They are turning into SoC with NoC: NOT SMP!




2. Overview

ProActive Parallel Suite
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Parallel Suite &

Parallel Acceleration Toolkit in Java:

U Java Parallel Programming

+ Legacy -Code + Wrapping and Control
U Taskflow Scheduling
U Resource Manager

Multi -Core + Distributed

Open Source Used in production by industry

owZ2
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OW2: Object Web + Orient Ware

Dbjectvh}{dgewb' \ %"

OWE Leading Open Source Middleware

Consortium
ACTIVeeon ProAcrtive & DWE
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OW2: Object Web + Orient Ware

Jbje t\/V b CIFZEI |
J C e ‘ : ORIENTWARE
Open Source Middleware <

LIU Jiangning (CVIC SE), Prof MA Dianfu (BEIHANG UNIVERSITY) Prof. WEI Jun
(ISCAS), Prof. JIA Yan (NUDT), Prof. WANG Huaiming (NUDT), Mr. YUCHI Jan
(MOST), Jean-Pierre Laisné (BULL), Prof. HUAI Jinpeng (BEIHANG UNIVERSITY),
Julie Marguerite (INRIA), ZHOU Minghui (PEKING UNIVERSITY), Stephane
Grumbach (French Embassy), Hongbo XU (GMRC), ZHOU Bin (NUDT), Than Ha Ngo
(French Embassy).

DWE Leading Open Source Middleware

Consortium



Product: ProActive - Parallel Suite

ProActive
esourcing

Desktop, Cluster, Grid & Cloud
Resource Manager

ProActiv
.Schedu/in%

Muilti-Platform Job Scheduler

ProActive
rogramming
Java Parallel Toolkit

ProAcrive &
Parallel Suite &%

Monitoring

SCHEDULING &
RESOURCING &

i\ PROCRAMMING @

..............

| “‘:M\ \‘"‘" |5 %—m—:__ 1 e e proAcTve @
S o o EmmRRLS | 5.5 Pgrallel Multi-Platform Resource
—— % T ' Toolkit Job Scheduler Manager
TH BN AMADEUS Used in Production Today:
e | vourtechnologyparer - 50 Cores A 300 Cores early 2010
Strong Differentiation:
C Java Parallel Programming + Integration +
C Portability: Linux, Windows, Mac +

C Versatility: Desktops, Cluster, Grid, Clouds = Perfect Flexibility
OW2

Consortium
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http://www.amadeus.com/amadeus/x4846.html

ProActive Parallel Suite

C Three fully compatible modules:

Programming & Composing
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Resource Management
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ProActive Contributors

Abhijeet Gatkwad
(Option Pricing)
Abhishek-Rajeev Gupta
Antomo Cansado
Baptiste De Stefano
Bastien Sauvan
Bnian Amedro (SPMD)
Cédnic Dalmasso (Component)
Clement Mathieu (Core,
GCM Deployment)
Elaine Iznard
Elton Mathias
Enc Madelaine
Etienne Vallette-De-Osia
Fabien Viale (Matlab, Scilab)
Fabnice Huet (Mobihty, P2P)
Flonn Bratu
Franca Permina
Francoise Baude
Germain Sigety (Scheduling)
Gullaume Laurent
Guilherme Perretti Pezzi
Imen Filiali
Jean-Luc Scheefer (Schedulmg)
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Jean-Michael Guillanmme
Johamn Fradj (Scheduling)
Jonathan Martin
Julian Erzeminzlk
Eamran Qadir
Ehan Muhammad
Laurent Vanm
Ludovic Henno
Marcela Rivera
Mano Leyton (Skeleton)
Maxime Menant
Micolas Dodelin
Olivier Helin
Paul Naoumenko
Begs Gascon
Tomasz Dobek
Vasile Jureschi (Techmical Writer)
Viet Dong Doan
Vincent Cave (Legacy Wrappmg)
Virginie Contes (0SG1, WS)
Yu Feng
Yulal Yuan
Zhibm Dai

ProAcrtive &

Parallel Suite 5«7

Amand Contes (Core, Secunty, Debugging)
Christian Delbé (FT, Scheduling)

Emul Salageamn (IC2D), Agent)

Vladimir Bodnartchouk (IC2D, Timlt)

Alexandre di
Costanzo (P2P, B&B)

Boutheina Bennour

Gmllaome Chazaram (DGC)

Juhen Vayssiere
(MOP, Active Objects)

Lionel Mestre
Laurent Baduel (Group
Commumcations)
Matthieu Morel (Imtial
Component Work)
Nadia Ranaldo
(Core, Deployment)
Eomam Quilica
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ProActive  Programming:

Active Objects

OowZ2
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ProActive Programminc

MASTER MONTE LEGACY SPMD FILE
WORKER || CARLO | |WRAPPING TRANSFER
FILE
l ] DATA
TASKFLOW| | SPLIT & (SPACES][ GCM j WEB
MERGE SERVICES
SECURITY

FAULT
TOLERANCE

i

ProActive
rogramming
Java Parallel Toolkit
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ProActive : Active objects

® Aag= newActve (AAo0, [ é], Virtual Nc

® Vvl = ag.foo (param);
® V v2 = ag.bar (param);

O ml.bar : //[Wait - By- Necessit
s Y () y y

Ao

——— | :

=S

Wait-By-Necessity

Q Java Object O Active Object Req. Queue is a

: Dataflow
O Future Object O Proxy ® Request Thread Synchronization
AcTIveeon ProAcTive & oW
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Standard system at Runtime: No Sharing

NoC: Network On Chip

P Proofs of Determlnlsm ------------------------

______

. Active Object ----- + Synchronous Call Sub System

[:] Passive Object — Asynchronous Call C) Address Space

owe

GDHSDQ‘GEum
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(2) ASP: Asynchronous Sequential Processes

(@,0) =5 (a',0")

ala; o565 5B f] | P— ala’;o's F5 R f) || P

7 fresh activity ' ¢dom(o) o' ={/'+— AO(y)} 0 _
oy = copy(t”, o)  Service = (if m; = 0 then FifoService else ¢".m;()) Creating an

(NEWACT) Sy
a|R|Active(s",m;)); 076 F; Ry /] || P Activity
— o[R[(]; 0565 7 B; f] || [ Service; o505 0;0;0] || P

0a(t) = AO(B) " & dom(og) FoP new future ¢ty & dom(oq)

ofy = Copy&Merge(oa,t' ; 05,0") o ={t5 > fut(f7 ")} = 0a Sending a

(REQUEST)
a[Remn; (V)]s 0as to; Fus Ros fo] | Blas; 085405 Fa; Res f5] || P — Request
aRes); 0% o5 Fos Ros fo) || Blags o35 Fas R == [mys s f27PL f] || P

R=R:[mje; f1oR" myeM VmeM,m¢R ™)

(SERVE)
‘ a[R[Serve(M)|;o56;, F; B; f] | P — afe.m;(er) t £, RI); 056 F5s R = R”; f'] || P
Service
Vgdom(c) F =Fu{fw/} ¢ =Copy&Merge(o,.; o,i) ~ I
(ENDSERVICE)

C alt (fa); o5 F B fl | P— ala;o’s5 F5 B £ P D

C o) =fu(f7%)  Fs(f77%) =1 ol = CopyMerge(op, i ; 0o, ) Sending a

| &lta;Oaj to; Foi Ba; fo] || Blas;op; ias Fas Be; f5] | P — (REPLY) Reply
el 005t Fos Bos fol || Blag; og;ea; Fa; Bas fa] | P 1



Key Point:

Locality will more than ever be

Fundamental
v "»"», P

C Let the programmer control it

C No global shared memory

At user choice PGAS: Partitioned Global Address Space



TYPED

ASYNCHRONOUS GROUPS

OowZ2
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Broadcast and Scatter

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

mm) ag.bar(cg); // broadcast cg
ProActive.setScatterGroup(cg) ;
ag.bar(cg); /[ scatter cg
ACTIVeeon ProAcrive & —
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Dynamic Dispatch Group.

COICICBICIICD)

COICPICHIGRIC Y

ag.bar(cg); g
ACTIVeeon ProAcrive & —_—— e
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Abstractions

for Parallelism



ProActive Parallel Suite

ProActive
rogramming
Java Parallel Toolkit

|\ PROGRAMMING @

AcCTIveeon ProAcrive OW?2
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Components:

GCM Standard

owZ2
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GridCOMP Partners |

Université
nitte SOPHIA ANTIPOLIS
U INRIA
% CENTRE NATIONAL

IIIIIIIIIIII

: University of Westminster

Atos il
Origin

WORLDWIDE IT PARTHER

(255

# Universidadide Chile

THE UNIVERSITY OF
MELBOUIENE
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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

Objects to Distributed Components

Example of
component

_{ iInstance

Truly
Distributed
Components

l0C:
Invergjon
Of Control
(set ik XML)
|— Vv
Typed Group Q Java or Active Objed
ACTiveeon Proacive @

JVM
OowZ2

Consongium
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