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Key Objectives
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U Parallel Programming Model and Tools
» Badly needed
» for the masses
» for new architectures: Multi-Cores & Clouds
U As Effective as possible:
> Efficient
» However Programmer Productivity Is first KSF
J For both Multi-cores and Distributed
» Actually the way around
d Handling of Large-scale”: up to 4 000 so far
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OASIS Team & INRIA =S

d A joint team, Now about 35 persons

0 2004: First ProActive User Group

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

d Researchers (5):

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

F. Baude (UNSA)

F. Huet (UNSA)

L. Henrio (CNRS)

0 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 between

%+ Visitors + Interns Nice and Cannes,

ACTIVeeon Visitors and Students Welcome!
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Startup Company Born of INRIA

SCALE BEYOND LIMITS

A
ACTIVEEON K"K

Some Partners:

Microsoft [ﬁ] ORACLE

Advantage CARRI

Systems

d Co-developing, Support for ProActive Parallel Suite
dWorldwide 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

Q8 cores
a4 Native |
threads g &
per core =18
2|8 :4; 1
i !
}.:’ )

R:S

d Linux see

32 cores! %,
ACTIVeeon
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Multi-Cores

A Few.Key Points

d Not Shared Memory (NUMA)
 Moore’s Law rephrased:
Nb. of Cores double every 18 to 24 months

1 Key expected Milestones: Cores per Chips (OTS)
> 2010: 32to 64
> 2012: 64to0 128
> 2014: 128 to 256

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

U 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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ProAcrive &8,

Parallel Suite &

Parallel Acceleration Toolkit in Java:

»Java Parallel Programming

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

Multi-Core + Distributed

Open Source Used in production by industry

owZ2
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OW2: Object Web + Orient Ware

Dbjectvh}{dgewb' \ %ﬁ
OWE Leading Open Source Middleware

Consortium
ACTIVeeon ProAcrtive & DWE
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OW2: Object Web + Orient Ware
Objectieb =~ [amm

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

ProActive ProActive
rogramming Scheduling

Java Parallel Toolkit Multi-Platform Job Scheduler

ProAcrive &
Parallel Suite &%

Monitoring

RESOURCING &

1\ PROGRAMMING @

T |‘u T I }:LQAICSTL\"'Qg
—T T .
Java Parallel Multi-Platform Resource
Toolkit Job Scheduler Manager

AMADEUS Used in Production Today:
vourtechnologypartner - 50 Cores = 300 Cores early 2010

Strong Differentiation:

QJava Parallel Programming + Integration +

QPortability: Linux, Windows, Mac +

OVersatility: Desktops, Cluster, Grid, Clouds = Perfect Flexibility
ACTIVeeon ProAcrive @ oW

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

ProActive Parallel Suite

d Three fully compatible modules:

Programming & Composing
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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)

ACTIvVeeon
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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 &
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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

OowZ2
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ProActive Programming:

Active Objects

OowZ2
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ProActive Programming

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

PROGCRAMMINC &

proActve @

parallel Suite

[
O3
>0
-
Qs
<3
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ProActive : Active objects

® A ag newActive (“A”, [..], VirtualNode)
® V vl = ag.foo (param);
® V v2 = ag.bar (param);

I\/I. vl.bar(); //Wait-By-Necessity

JV JVM

Wait-By-Necessity

Q Java Object O Active Object Req. Queue is a
: Dataflow
O Future Object O Proxy ® Request Thread Synchronization

OowZ2

Gonsorrgium
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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

ACTIVeeon ProAcrtive &
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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)
l 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)
(ENDSERVICE)

N aleft (f,a); o5 F B f] || P— ofa;o’s5 F5 B f] || P D

Q o) =sut(f7")  Fa(f7")=1; ol = Copy&Merge(os,i5 ; 0a,) 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

dLet the programmer control it

dNo global shared memory

At user choice PGAS: Partitioned Global Address Space



TYPED

ASYNCHRONOUS GROUPS

OowZ2

Goneog’gium
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Broadcast and Scatter

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

m=) ag.bar (cg); // broadcast>gg
ProActive.setScatterGroup(cg):
ag.bar (cqg) ; // scatter cg

ACTIVeeon ProAcrive @&
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Dynamic Dispatch Group

COICICICIICY

ag.bar(cqg) ; g
ACTIVeeon ProAcrive & ——
SCALE BEYOND LIMITS Parallel Suite =¥ GDHSDQ’S!UI‘T‘I
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Abstractions

for Parallelism



ProActive Parallel Suite

ProActive
rogramming
Java Parallel Toolkit

|\ PROCRAMMING @

AcCTIveeon ProAcrive OW?2
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Components:

-~

GCM Standard

owZ2

Goneog‘gium
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GridCOMP Partners |
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ACTIvVeeon
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Université
nitte SOPHIA ANTIPOLIS
U INRIA
% CENTRE NATIONAL

EEEEEEEEEE

(255

Origin

-~

Ead

o WORLDWIDE IT PARTHER
o——

de Chile

THE UNIVERSITY OF
WL LB COIIENE
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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

loC:
Inversgjion

Of Coptrol
(set ik XML)

— \Y

-
OO

Example of

component

1 instance

Truly
Distributed
Components

Typed Group
ACTIVeeon

SCALE BEYOND LIMITS

Q Java or Active Object
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PLUGTESTS

INTEROP | VI S

T
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: or Fma

‘ 3 ‘:‘Tn.__ l
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ETS’. '%\ i -
World Class Stondards



From 2004 to 2008:

32004 Grid Plugtests:
Winner: Univ CHILE
Deployed 560 Workers all over the world
on a very heterogeneous infrastructure (no VO)

32008 Grid Plugtests:
KAAPI, MOAIS Grenoble: 3609 Nodes

ACT, China: Beihang University, Beijing, China:
4329 Nodes

ACTIvVeeon ProAcrive é&&
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Bre
cation 2 ministire de1Epeé
qashinon SN, 1 1a recherche

27N

ﬁ‘ WINRIA Renater

Lille:
500 (198)

Orsay
1000 (684)

Nancy:
500 (334)
Lyon

500 (252)
Grenoble
500 (270)
Rennes
522 (522)

Toulouse
500 (116)

Bordeaux
500 (198)

Sophia Antipoli
500 (434)

CENTRE NATIONAL
DE LARECHERCHE
SCIENTIRQUE



ObjectWeb iy s PeresTsA

o _ e
Open Source Middleware "Q ?{3 ""‘Lv NIERDPE sEance y )
ProActive &
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Chinese Collaborations on Grid PlugTests

Qd Professor Chi 7:,‘ ARRARSALRD
A Prof. Baoping Yan G e

Q Hosted the IV Grid Plugtests Grid@works 2007
O CNIC: Computer and Network Information Center
ad SCC AS: Super Computing Center of AS

iy

a Prof. Ji Wang
a In EchoGrid, Chinese Leader of OW2

£ ¢
.‘9«"
Q NUDT: National Univ. of Defense Technology —

O PDL: Laboratory of Parallel & Distributed Processing

ACTIvVeeon ProAcrive é
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mailto:Grid@works

Infrastructure tested in Plugtests and
in GCM Deployment Standard

d Protocols:
Rsh, ssh
Oarsh, Gsissh

d 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 (Windows HPC Server 2008)
Sun Grid Engine, OAR, PBS / Torque, PRUN

d Clouds:
Amazon EC2

ACTIvVeeon ProAcrive é&
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GCM Official Standardization

Grid Component Model

World Class Sfaondards

Overall, the standardization is supported by
Industrials:

BT, FT-Orange, Nokia-Siemens, NEC,
Telefonica, Alcatel-Lucent, Huawei ...

ACTIVeeon ProAcrive &
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in GCM Deployment Standard
Interoperabllity:
mNEIt e I Cloud will start with existing IT infrastructure,
« Rsh, ssh Build Non Intrusive Cloud with ProActive
= Qarsh, Gsissh

ad Scheduler, and Grids:

= GroupSSH, GroupRSH, GroupOARSH
= ARC (NorduGrid), CGSP China Grid, EEGE gLITE,
= Fura/lnnerGrid (GridSystem Inc.)
= GLOBUS, GridBus
= |BM Load Leveler, LSF, Microsoft CCS (Windows HPC Server 2008)
= Sun Grid Engine, OAR, PBS / Torque, PRUN
a Clouds:
= Amazon EC2

ACTIVeeon ProAcrive &
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IC2D: Optimizing

\“\_ v
-~

owZ2

Goneoggium
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i
3 3 4 @ Conventional & Interruptabl- | $§ X-Chat [2.4.0]: vbodnart @ |} Inbox - Mozilla Thunderbird | < KCale T emacs@orchidee.inria.fr < ‘. [&)] ‘ ﬂﬁ ’ 2007-10-18
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2,5k

2,4 k

2,3 k

2,2 k

2,1 k

2,0 k : : P

M LoadedClassCount

w Chart#2 [UsedHeapMemory]

7,0 M

M UsedHeapMenory

w Chart#5 [ThreadCount] Meter

@ ThreadCount
35.0

F W B0 T e e el

SCALE BEYOND LIMITS

w Chart#3 [ThreadCount]

40

35 1.

30

25

M ThreadCount

v Chart#4 [InternalBodiesCount, UserBodiesCount]

5
4
4
3
2 L
2
1
0
IntemalBodiesCount UserBodiesCount

v Chart#6 [AllIBodiesCount, InternalBodiesCount, UserBodiesCount, HalfBodiesCount]

- N W s N~

o

AlBodiesCount IntemalBodiesCount UserBodiesCount HalfBodiesCount

I I “w'sd W I 1 V

Parallel Suite |-
42



Pies for Analysis and Optimization

File Monitoring Window Help

v e i2) I: Menitoring

=2 Legend = O || 2 Monitoring#1 32 gk e @ @ T 0O XTimtMain View <k Q- =

=0
Virtual nodes +
_I Domaingd4 J

Last Refresh : 15/01/08 17:20:25

Active objects
Active by itself
- Serving request WaitForRequest } } } } ‘ 3.09m

Waiting for request

Waiting for result
(wait by necessity)

- Migratin
g g 192.168.1.62:1099:Linux(0
B Secure and Active PA_VM1518681894 SendRequest | 8.33m

Pending Requests Node Nodeas7269437 sev- [ :
- Pending requests : ] ] | ] |
1 a5 50 : : : : '

Nodes

WaitByNecessity

SendReply

Node Workers27308. Total i i i i ‘ | 11.57n

(:) RMI Nod A N PA_JVM1007641759
> ', (Node Node 146086085

C) HTTP Node
C) RMI/SSH Node |

1ms 10ms 100ms 1s 10s 1.66m 16.66m j

Refresh Charts

Displayer#6 Refresh Selected | Refresh All | Switch to Detailed |

JVMs \ i “ii |ii¥i' ﬁ El console ® [ =
Standard JVM Name | Time [ms] | Total [%] | Invocation5| Parent [%]
Maestro#5
JVM started with Globus ~ Domain#l
Hosts ~ Total 690571.55 100.00 1 0.00
‘WaitForRequest 173827.74 25.17 47960 25.17
C) Standard Host
Auto Reset Drawing style Topology b Serve 515986.32 74.72 228722 74.72
Not Responding nable | 7 [F]seconds | | O proportional O Ratio @ Fixed Display Reset | |/|= maestro#s
- Active Object = Total AAN1GR 3 10000 1 n.on hd
 Domain#4 - Total I3 X Maestro#5 - Total 32 X Domain#1 - SendRequest 52 =8
Domain#4 - Total: 00 h 11 m 34 s 760 ms Maestro#5 - Tota: 00 h 02 m 405 79 ms Domain#1 - SendRequest: 00 h 01 m 51 s 416 ms

WaitForRequest(26,72 %)

[ATterSenalization(B8,34 %)

WaitForRequest(g

Serializatiun(l.so %)

BeforeSerialization(4,15 %)

LocalCopy(5.30 %)

Serve(73,16 %)
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Video 1:
IC2D Optimizing
Monitoring, Debugging, Optimizing
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Scheduling & Resourcing
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ProActive Scheduling

ProActive
cheduling

Multi-Platform Job Scheduler
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<
2
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O
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Fle Window Help
=
® = = @ f 4 H 0| oz @ @ % 0
Pending (674) Running (60} Finished (31)
State User Priority Name (A Id State Progress  # Finished User PriorE] Id State User  Priority Name a
Pending |l Normal job_with_dep =blsf 1Rl |—| B TEERL U 010 Finished il Low job_proActive
Pending |l Normal job_with_dep 1314 Running : 4f8 userl  Norr 008 Finished il Low job_proActive
Pending |l Normal job_with_dep DD GURGIRE : 3 Sl g 005 Finished il Low job_proActive
Pending |l Normal job_with_dep 1316 Running : 4f8 userl  Norr 001 Finished il Low job_proActive
Pending |l Normal job_with_dep R:E7 URGRE : 7 Sl g 006 Finished il Low job_proActive
Pending |l Normal job_with_dep 1318 Running : 4/8 userl  Norr 004 Finished il Low job_proActive j
Pending |l Normal job_with_dep DD R : 7/8 admin  Norr 003 Finished il Low job_proActive L
Pending |l Normal  job_with_dep 1320 Runing | | 3/8 userl  Nor| | 559 Finshed i Low job_proActive
Pending |l Normal job_with_dep 2R : 7/8 admin  Norr 007 Finished il Low job_proActive
Pending |l Normal job_with_dep 1322 Running : 3/8 userl  Norr 002 Finished il Low job_proActive
Pending jl Normal job_with_dep 1323 Running : 7/8 admin  Norr 245 Finished userl MNormal job_with_dep
Pending |l Normal job_with_dep 1324 Running : 2f8 userl  Norf 246 Finished userl MNormal job_with_dep
Pending |l Normal job_with_dep 1325 Running : ol e 247 Finished userl MNormal job_with_dep
Pending |l Normal job_with_dep 1326 Running : 28 userl  Norm 252 Finished admir  Mormal job_with dep
Pending |l Normal job_with_dep Q T -llw? Hunnina 772 Lol NTE]E] 253 Finished admir  Mormal job_with_dep = :e
RESUMED
E Console | £ Tasks 2 = 8/||E Job Info & =l Result Preview =0
Job 2008 has 8 tasks Property Value (]
Id State Name Host name start time Finished time Re-run  Description Id 2008
: 200800: Submitted task4 nja Not yet Not yet 0,2 This task will sleep 5s | ||| State Pending
200800; Submitted task2 nja Not yet Not yet 0/1 This task will sleep 10¢ || Name job_with_dep
200800: Submitted task6 nja Not yet Not yet 0/1 This task will sleep 8s | ||| Priority Normal
200800¢ Submitted taskl n/a Not yet Not yet 02 This task will sleep 6s | || Pending tasks number 0
2008007 Submitted taskS nfa Not yet Not yet 01 This task will sleep 2s Running tasks number 0
200800¢ Submitted task7 n/a Not yet Not yet 02 This task will sleep 6s | ||| Finished tasks number 0
200800¢ Submitted task3 n/a Not yet Not yet 0/1 This task will sleep 4s | || Total tasks number 8 ]
200800t Submitted tasks nfa Not yet Not yet 0/1 This task will sleep 6s | | Submitted time 09:40:06 03/12/08
RES( Started time Not yet
Finished time Not vet v
@ D)@ | [)
AcCTIveeon - oW
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Scheduler: User Interface

ProActive Scheduler

Fle Window Help
= [Ecesed
< Jobs 3 e ==L R i =0
Pending (8) Running (13) Finished (11)
Id State User  Priority Name Id State Progress # Finishe User  Priority Nam: Id State User  Priority Name
172 Pending userl  Low job_2_tasks 54 Running 1/2 userl  Low job_2_t 152 Finished userl  Low job_2_tasks
173 Pending userl  Low job_2_tasks 55 Running 0/2 userl Low job_2_t 167 Finished userl Normal job_2_tasks
174 Pending userl  Low job_2_tasks 56 Running 1/2 userl  Low job_2_t 171 Finished userl Normal job_2_tasks
176 Pending userl  Low job_2_tasks 160 Running 1/2 userl Low job_2_t 153 Finished userl  Low job_2_tasks
177 Pending userl  Low job_2_tasks 161 Running 1/2 userl  Low job_2_t 175 Finished userl Normal job_2_tasks
178 Pending userl  Low job_2_tasks 162 Running 1/2 userl Low job_2_t 154 Finished userl  Low job_2_tasks
179 Pending userl  Low job_2_tasks 163 Running 1/2 userl  Low job_2_t 155 Finished userl  Low job_2_tasks
180 Pending userl  Low job_2_tasks 164 Running 1/2 userl Low job_2_t 156 Finished userl  Low job_2_tasks
165 Running 1/2 userl  Low job_2_t 157 Finished userl  Low job_2_tasks
166 Running 1/2 userl Low job_2_t 158 Finished userl  Low job_2_tasks
168 Running 0/2 userl Low job_2_t 159 Finished userl  Low job_2_tasks
169 Running 0/2 userl Low job_2_t/l |
170 Runninn N2 _userl 1o inh_2 rZ
@ I [>)
STARTED
El Console | $ Tasks 22 . [ Users = B |E Job Info 2 . [E Result Preview =]
Job 55 has 2 tasks Property Value -]
Id State Name Host name Start time Finished time Re-rur Description Id 55
55000 Running taskl eon8.inria.fr 16:09:28 08/27/08 Not yet 0/3 task WaitAndPrint - will sleep for 3s State Running
55000: Running task2 eong.inria.fr 16:09:28 08/27/08 Not yet 0/1  task WaitAndPrint - will sleep for 20s Name job_2_tasks
Priority Low
Pending tasks number 0 L
Running tasks number 2
Finished tasks number 0
Total tasks number 2
Submitted time 16:09:28 08/27/08 [~

OowZ2

Consor-<ium

ACTIvVeeon ProAcrive
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Another Example : Picture Denoising

e Job

*with selection on native executable availability (ImageMagik, GREY storation)
 Multi-platform selection and command generation
*with file transfer in pre/post scripts

OowZ2

Consortium

ACTIvVeeon ProAcrive

SCALE BEYOND LIMITS Parallel Suite 5%
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ProActive Resourcing

ProActive
esourcing

Desktop, Cluster, Grid & Cloud
Resource Manager

¥
O
<
&
S
3
&

owZ2

Gonsoséium
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RESOURCING User Interface

- ProActive Resource Manager v [~ x
File Connection Actions Help Window

-~ ® 3 % Shutdown

® Tab Explorer - hcﬁprnf bt i =0 @ Compact View 3 b =
P 1 C000000000000000¢ 00000000000
g coeeessssssssssscocessssssssssss
& rmi:/jeonld.inrla. fr:1099/PA_[VM2114960478_GCMNode-1 ' é é 0000000000000 ' 000000000000000
@ mi:/feonld.inria.fr:1099/PA_JVM2114960478_GCMNode-2 1000000000000000000000000000000
b & PA_JVM477486534 1000000000000 000 000000 OFPCRPOOIOGOOS®
= 7 PA_JVM2003420561 1000000000000000C 900900909090000
@ miz/jeon1d. inria. fr:1099/PA_JVM2003420561_GC MNode-0 D000000000000000°0000000060000000
® mi://eonld.inria. fr:1099/PA_JVM2003420561_GCMNode-1 1000006000600 0060 ”_.‘ 100000660 O ee 0 9 O O
@ rmi:/feonl4. inria. fr:1099/PA_IVM2003420561_GCMNode-2 . ggggg ):993398 :ogggog ) O ’
JMX Monitoring 2 =0
« Activity History ~ Node States Peaks « Free Nodes History
200 - — > T gy ——— %50 w0 r—y——
18.0 - 154 300
16.0 - e 300 -
| 200
140 - 1 i - = 0 i
12.0 - et T i 100 200 4 et :
100 - - 1 e 50 ! i |
60 1'% 17°00 o o | NN - . R— T 16:% 17'00 -
.hcmnry x Max free Max Busy Max ToBeReleased Max Down B Free Nodes
Overview Charts =
@ Statistics 2 @ Info i <=0

state aggregate
# free nodes ' 272

# busy nodes j 52

# down nodes 6

connected




Video 2:
Scheduler, Resource Manager

owZ2
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Clusters to Grids to Clouds

e.g. on Amazon EC2

OowZ2

Goneog‘gium
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Node source Usecase :

Configuration for external cloud with EC2

.:ij] ProActive
. B Scheduler

/ ( \ ( \

[ Static Policy ] Timing Policy Dynamic
L 12/24 . _ Workload Policy
LSF ( - > <
Desktops EC2
(S J \_ )

O

L

I

Dedicated resources
Amazon EC2
OW?Z2

Consortium

Desktops

ACTIvVeeon ProAcrive
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ProActive Parallel Suite

Three fully compatible modules

@ Scheduling @

[ |

Clutch Power:

Solid Building Blocks
for Flexible Solutions

ProActive
rogramming 4
roActive
cheduling

Muilti-Platform Job Scheduler

W\ PROGRAMMING @

SCHEDULING &

ProActive
esourcing
Desktop, Cluster, Grid & Cloud

o A\ RESOURCING @

ACTIVeeon ProAcrive &
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3. Use Case: Genomics

\"\_ v
-~

OowZ2

ACTIvVeeon ProAcrive & IV
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SOLiID and ProActive

A SOLID Transcriptom Pipeline:
Genomic Sequencing Solution
Including Multi-language tools, partially ported on Windows
Pipelined with Java wrappers

a SOLID Platform:
Hardware provided with preconfigured Linux solution
(based on Torque)

Q Up to 20 days Long Computation !

= Need for extra computational power to reduce
computation time

a Many Windows Desktops are Available
= Need for a dynamic and multi-OS solution

OoOwW?2

Consortium

ACTIvVeeon ProAcrive é

SCALE BEYOND LIMITS Parallel Suite &%
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Resources set up

SOLID
machine from I:rof/f\gsr,l\{te
. Iled aralle uite
Biosystems
| 16 =
e leces & Cluster
Nodes
can _be ﬁe'l‘,'s?r’v‘.‘c’e'}»
dynamically EC2 Clouds
added!
ACTIVeeon ProAcTive & OW?Z2

Consortium
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First Benchmarks

O The distributed version with ProActive of Mapreads has been tested on the

INRIA cluster with two settings: the Reads file is split in either 30 or 10
slices

O Use Case: Matching 31 millions Sequences with the Human Genome (M=2,
L=25)

160

4 Time FASTER from 20 to 100
Speed Up of 80 / Th.
Sequential : 50 h =» 35 mn

EC2 only test: nearly the same
performances as the local
SOLID cluster (+10%)

For only $3,2/hour, EC2 has nearly the same perf. as
the local SOLID cluster (16 cores, for 2H30)

ACTIVeeon ProAcTtive W2

SCALE BEYOND LIMITS Parallel Suite Consortium
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4. Cloud Seeding

owZ2

Consorium

ACTIVeeon ProAcrive @&

SCALE BEYOND LIMITS Parallel Suite 5%




Cloud Seeding with ProActive

d Amazon EC2 Execution

d Cloud Seeding strategy to mix heterogeneous
computing resources :

External GPU resources

oW

OOOOO tium

ACTlveeon ProAcrtive &
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

3

Amazon EC2
User
Noised video file “
GPU nodes
ACTIVeeon ProAcrive ow2

SCALE BEYOND LIMITS Parallel Suite 5% Consortium
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

3

Amazon EC2
User
User submit its noised video to the web “
interface GPU nodes
ACTIVeeon ProAcrtive OoOwZ=

Consortium
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Cloud Seeding with ProActive

CPU nodes

NS 7

ProActive Scheduler
+ Resource Manage

eb Interface

3

Amazon EC2
User
Web Server submit a denoising job the “
ProActive Scheduler GPU nodes
AcTIvVeeon ProAcTive @ owe

Consortium
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

3

Amazon EC2
User
CPU nodes are used to split the video into “
smaller ones GPU nodes
AcCTIVeeon ProAcrive @ OW?Z2
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

3

Amazon EC2
User
CPU nodes are used to split the video into “
smaller ones GPU nodes
ACTIVeeon ProAcrive owe
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

3

User

Amazon EC2

|

GPU nodes are responsible to denoise “

these small videos GPU nodes

OowZ2

Consortium
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

3

User

Amazon EC2

GPU nodes are responsible to denoise
these small videos GPU nodes

OowZ2

Consortium
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

3

User

Amazon EC2

CPU nodes merge the denoised video parts
GPU nodes

OowZ2

Consortium
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

3

User

Amazon EC2

CPU nodes merge the denoised video parts
GPU nodes

OowZ2

Consortium
70

ACTIvVeeon ProAcrive &

SCALE BEYOND LIMITS Parallel Suite 5<%




Cloud Seeding with ProActive

CPU nodes

\_/

ProActive Scheduler
+ Resource Manage

eb Interface

3

Amazon EC2
User
The final denoised video is sent back to “
the user GPU nodes
AcCTIVeeon ProAcTive @ oW
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Conclusion

OowZ2
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ProAcrive &

Parallel Suite

ProActive
esourcing

ProActive ProActive
rogramming Scheduling

» A W\ PROGRAMMING @
A\
RESOURCING @

D F | ex | b | | | tv Java Parallel Toolkit Multi-Platform Job Scheduler Desktop, Cluster, Grid & Cloud
Clutch Power
dPortability:
Windows, Linux, Mac e
dVersatility: " —
. Java Paralle Multi-Platform Resource
Desktops, Grids, Clouds Toolkit Job Scheduler Manager

Free Professional . -

'§ Y Prorcive
Multi-Core: No sharing Parallel Programming Model
Cloud: Smooth transition needed (Interop)

We removed VO, but we Hype the same dreams!!

Danger: same KO than experienced with Grid

Tal
AcTIveeon Lets be pragmatic ProAcrive @/’
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AGOS: Grid Architecture for SOA

Building a Platform for Agile SOA with Grid
AQAGOS Solutions

lllllllllllll SCALE BEYOND LIMITS

ACTIVeeon ProAcrive &
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AGOS Generic Architecture for

Autonomic SOA with GRIDs & Clouds

Business

Intelligence@

Parallel Programming
SPMD, workflow
Agent, Master/Worker
Fork and Join
In memory db cache
(JSR / JPI [ javaspaces)

Task & Services Scheduling [

Resource Manager m

ervice Level Managemen

OS Virtualization

Bl Monitoring
SOA Monitoring

Reporting, Notifications,
alarms

®QOA BPEL Exec

Repository, Registry,
Orchestration

SCA
Service Component Architecture

ESB

Enterprise Service Bus

Grid Utility interface

L SCALE BEYOND LIMITS

oS, HW

F’ara M= §fu;72ﬁ- ;J
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Key Point: Software Evolution

A Distributed To Multicores

ad Multi-Cores: 32 (2010) to 64 to 128 to 256 (2014)
Shift the execution from several multi-cores executing
the same application simultaneously to a single, larger

multi-core chip.
An application requiring 128 cores to correctly execute, can

be executed in 2012 on four 32 cores, and seamlessly
executed in 2016 on a single 128-core chips

=» Smooth evolutivity of applications:
Distributed and Multi-core Platforms

ACTIveeon ProAcrive @
Parallel Suite <V
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Creating AO and Groups

® A ag = newActiveGroup (“A”, [..], VirtualNode)

OV v = ag.foo(param) ;
o eea
gvm @ v.bar(); //Wait-by-necessity

/70

.

ne

Tvoed G ] ] Group, Type, and Asynchrony
O ype I’OUpQ Java or Active Object are crucial for Composition
@ AcTIveeon ProAcTive @@
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GCM Standardization

Fractal Based Grid Component Model

World Claoss Sfandards

4 Standards:

1. GCM Interoperability Deployment
2. GCM Application Description

3. GCM Fractal ADL

4. GCM Management API

ACTIvVeeon ProAcrive @
SCALE BEY OND LIMIT S Paralls:] Suite =8
79



Key Points about Parallel Components

d Parallelism is captured at the Module interface
ldentical to Typing for functional aspects

A Composition, parallel word, becomes possible

A Configuration of the Parallel aspects

ACTlveeon ProAcrive &
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