Des MultiI-Cores aux Clouds avec

ProActive Parallel Suite

D. Caromel, et al.

1. Background: INRIA, ActiveEon
2. ProActive Open Source:

3. Cloud Seeding with GPU
4. ProActive PACA GRID:

Parallelism is Complex:
Hiding Infra Details and Seamless Integration with Multi-Cores and GPU

Forum TER@TEC 2010 — 16 juin



Ac: TIveeon ProActive &

SSSSSSSSSSSSSSSSS Parallel Suite




OASIS Team & INRIA SRS

d A joint team, Now about 35 persons

3 2004: First ProActive User Group

32009, April: ProActive 4.1, Distributed & Parallel:
From Multi-cores to Enterprise GRIDs

AcCTIVeeon ProActive oW
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OASIS Team Composition (35)

a Researchers (5):

D. Caromel (UNSA, Det. INRIA
= E. Madelaine (INRIA)
= F. Baude (UNSA)
= F. Huet (UNSA)

L. Henrio (CNRYS)

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, Conicy
= Muhammad Khan (STIC-Asia) _ Y
= Paul Naoumenko (INRIA/Régia o TRt Y
= Viet Dung Doan (FP6 Bionets) N AT
= Virginie Contes (SOA4ALL) s
= Guilherme Pezzi (AGOS, CIFR

Located iIn Sophia Antlpolls between

+ Visitors + Interns Nice and Cannes,

AcCTIVeeon . Visitors Welcome!

SCALE BEYOND LIMITS P.
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Startup Company Born of INRIA

Ac:Tlveeon

SCALE BEYOND LIMITS

Some Customers:

(&) THALES

Some Partners:

Systems

d Co-developing, Support for ProActive Parallel Suite

AdWorldwide Customers: Fr, UK, Boston USA
AcCTIVeeon ProAcrtive g" OWE

SCALE BEYOND LIMITS Parallel Suitel>>  Lonsor tium
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2. ProActive Parallel Suite
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Product: ProActive Parallel Suite

ProActive
esourcing

Desktop, Cluster, Grid & Cloud
Resource Manager

ProActi
Scheduling

Multi-Platform Job Scheduler

ProActive
rogramming
Java Parallel Toolkit

ProAcrive &
Parallel Suite . «&F

Monitoring

SCHEDULING @
RESOURCING @

|\ PROCRAMMING @

profene® profcrve & a pokred
[ Java Parallel Multi-Platform Resource
T | Toolkit Job Scheduler Manager

AMADEUS Used in Production Today:
Your technology partner 50 Cores 9 300 COI’ES earlv 2010

i R

Strong Differentiation:
QJava Parallel Programming + Integration +
QPortability: Linux, Windows, Mac +
Versatility: Desktops, Cluster, Grid, Clouds

AcCTIveeon ProAcrive &
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ProActive Programming:

Active Objects

OowWZ=

Acnveeon ProActive @& Consogtiom

SSSSSSSSSSSSSSSSS Parallel Suite




ProActive Programming View

IC
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ProActive Programming View
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TYPED

ASYNCHRONOUS GROUPS

Oow:=

DHSDTE um
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Broadcast and Scatter

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

=) ag.bar(cg); // broadcast cg

ProActive.setScatterGroup(cg):
ag-bar(cg); // scatter cg

ACTIVeeon ProAcnve &
SCALE BEYOND LIMITS Parallel Suite 5<%
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Dynamic Dispatch Group

@ @ (@ @ @
D ® @ @

ag.bar(cg); g
ACTIveeon ProAcrive & —
SCALE BEYOND LIMITS Parallel Suite 5@ e
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ProActive Parallel Suite

&

-

ProActive
rogramming

Java Parallel Toolkit

1\ PROGRAMMINC

AcCTIveeon

SCALE BEYOND LIMITS
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ODbject-Oriented

ow?:

Donsomeium

ACTIVeeon ProAcnve &
SCALE BEYOND LIMITS Parallel Suite 5=
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*

L .

d“MPI and programming languages from

the 60’s will not make it”
»Jack Dongarra, 2/13/2009,

»\Wake Forest University talk

d“It Is time to get ride of MPI”
»Alan Edelman, MIT, 06/16/2010, Ter@tec
»ScilabTec’10 Users’ Day (30 mn. ago)
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OO SPMD: Object-Oriented SPMD

® A ag = newSPMDGroup (*“A”, [..]J, VirtualNode)

// In each member
® myGroup.barrier (“2D™); // Global Barrier
® myGroup.barrier (“vertical); // Any Barrier
® myGroup.barrier (“north”,”south”,“east”,“west’™);

P () AR
X [ NN
= dF df
I N N
\ ‘
~ i (1ol
N N T
U U
S I§ ‘
£ - .
\_%¢_[C o
® . goi!
Lesson Proscrve @& S

Donsomgium
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|IC2D: Optimizing

ow?Z

DDHSDTgium

ACTIVeeon ProAcnve &
SCALE BEYOND LIMITS Parallel Suite 5=
Forum TER@TEC 2010 — 16 juin




b Monitoring - Eclipse SDK.
File Edit

[ %v

Qn

MNavigate Search Project

Bun

Control

s @

Menitoring  Window Help
@

o)
3

B %" Launcher |4=Plug-in De...

Monitoring *

$ @@ =0 Legend['-__—__Jch Monito... &2 \ = B8

Virtual nodes

U

[ Dispatcher [

PA_IVM1357457629 be. .
Node ModeG0562498.

Dinnerlayout#d
Tat.ll:aﬂ
Philosopher#4
Philosopher#s
Philbsopheria

Philosopher#?

Philosophe s

behita. inria. fr: 1099:05 u...

}"M—4}5155251_be...

Ren
DRendering...

PA_JWM-1672075495_h... | PA_JVM-294719007_be...  PA_JVM-1631909E24_h...

160064HE. . Node Rendererl 307...
C3DUser¥l3 C3DRendering...
—4 =
_— =

'_f/'

duff. inria. fr: 1099:05 und...
PA_IWML15307E1642_du...

N?/Rendererll?lt...
C3DRendering...

sidonie.inria.fr1098:CS ...
PAL_IWM-T7284346] _si...
de Renderer-151...

[ Mode Node-4551853... |

C3DRendering...

Display topology O Proportional (O Ratio @ Filaire | Reset Topology | [¢] Monitering enable

E Console &2

Monitoring

15:00:15 =» Nodeﬁbject id=Node-455186381 alréad‘;r monitored, ckeck for new active objects

Bk &E

o Berie % =0

=
o

H H

= E(: DefaultVN (JOB-135745762¢
v [ bebita.inria.fr1099:0S un
~ W PA_JVM1357457629_
~ | Node Node605624¢
< Dinnerlayout#?2i
<2 Tahle#3(J0B-13
< Philosopher#4(]
< Philosopher#a(]
< Philosopher#6(]
< Philosopher#7(]
< Philosopher#8(]
b ' sidonie.nia.fr:1099:0S u
E(: Dispatcher (JOB--16720764¢
~ E(: User (JOB--294719007)

< 0 bebita.inria.fr1099:0S un| |

~ W PA_JVM-204719007_t
& Node Userl602644
O C3DUser#13(JC
~ EC Renderer (JOB--1672076495
v [ bebita.inria.fr1099:0S un

~ I PA_JVM-1631909824_

Lres

[+]

Forum TER@TEC 2010 —[16 juin

[ | B

[+]

i

=4




bl IC2D

AfterSerializatian
Seralization
EeforeSerialization
LocalCopy
WaitFarReque st
WaitByNecessity

1{1.28m

] L10s |

20.63s

: 21145
:I 16.. ?s;

Eile Monitoring Window Help
PR =
[ Monitoring#1 £2 e R e @6 |2 T O|0Llegend 2 =0 | E =®m =0
\«E‘tual nodes = Active objects = | Name | Time [ms] Total [%] A | Invocations Parent [%] fad
— - Active by itself ~ Domain#s
orchidee.inria.fr:4001:Li... - Senving request = Toral 142212 28 100.00 1 0.00
S I TR DG SR WaitForRequest 21627.76 15.21 2056 15.21
e R Al ~ Serve 120543.91 84.76 5352 84.76
Waiting for result
_ ] (wait by necessity) SendReply 0.00 0.00 0 0.00
R @ vigiin WaitByNecessity 17050.55 11.99 5340 14.14
OctTree2 o S A S SendRequest 101773.58 71.56 16054 84.43
PA_JVM- 1040840146 " Domain#3 {I Pending R ¥ Domain#
- = omain = ‘ending Requests -
- Total 142228.27 100.00 1 0.00
PA_JVM1370729570 Node Node-2003411; / - Pending requests & .
Node Node557274178 : = Domaint4 / 1 =5 =50 WaitForRequest 21249.88 14.94 2114 14.94
lpreit . Tois < Serve 12093636 85.03 5353 85.03
‘ II’ D M Nod SendReply 0.00 0.00 0 0.00
\ e
A GroupOneWayCall 0.00 0.00 0 0.00
D HTTP Node 7 GroupAsyncCall 0.00 0.00 0 0.00
h‘? Maestro#7 % = D RMI/SSH Node WaitByNecessity 16765.29 11.79 5348 13.86
~ SendRequest 102320.24 71.04 16057 84.61
\q /
: BiaMaestro#8 = pvms Serialization 1101.89 0.77 5352 1.08
Auto Reset Drawing style Topology
7 [2]seconds | | O Proportional O Ratio ® Fixed - Standard JVM LocalCopy 2471.16 1.74 10705 242 =
VM started with Globus BeforeSerializati 20631.26 14.51 5352 20.16 =
& Timlt View 22 s Q- = = O @ Time Line View 2 Console & Q |¥w =0
Domain#d
S hot t © 18/10/07 16:20:45 -
repshorime 810N 16207 [BigMaestrorg [ | | [ [ 1] | | | | | [ ]
GmouphsyncCall T T T T ml
GroupOneWayCall

[Waesto#7 ] I I TLT1 EAN AR NN
me
[ Domaints | (NN (NN (NN O IS N A N

SendReply | | | | | | | | |
st e s | [Domainea ] [N I VI N T O N
Semve #Zﬂlm
e, | [Domaines | [ TN
1ms 10ms 100ms 1s 105 1.66m 16.66m
Il
pornes < | OctTree#?2 | | \I\III [ ORI T ] [T I\IHI\HI I T IT 11T

Snapshot time : 18/10/07 16:20:45

Refresh Charts

ACTIVeeon

SCALE BEYOND LIMITS

Forum TER@TEC 2010 — 16 juin

[Refresh Seeced] Refresh Al [Swich To Basic | Oms  082.894ms 165.788ms 248.682ms 331.576ms 414.470ms 497.364ms 580.258ms 663.152ms 746.4 4
| [sI ] bl
% @ & 2 = Java - Domain.java - Eclip: Terminal - Konsole [E5 TimItiC2D_Output - Konque | emacs@orchidee.inria.fr P emacs@orchidee.inria.fr <2 |2 ProActive N-Body ﬂﬂ = 16:23
A 3 4 @ Conventional & Interruptabl« | 3§ X-Chat [2.4.0]: vbodnart @ |3 Inbox - Mozilla Thunderbird | KCalc ¥ emacs@orchidee.inria.fr < |. 12D | 2007-10-18

ProActive

Parallef Suite

21



Chartlt

LY, Pa_wM2si111462 B2

Charts =R

w Chart#1 [LoadedClassCount] v Chart#3 [ThreadCount]
2.5k . : : 40
Z4k
——r e r— ey 35
2,5k
2.2 k
30 r
2.1k - i
2,0k £ 25 : £
M LoadedClassCount M ThreadCount
= Chart#2 [UsedHeapMemory] * Chart#4 [InternalBodiesCount, UserBodiesCount]
7,0 M 5
1
4
5,0 M
G
5.0H 2 =
2
4,04 ; : : 1
| : —
1]
B UsedHeapHenary InternalB odiesCount UserBodiesCount
= Chart#5 [ThreadCount] Meter + Chart#6 [AllBodiesCount, InternalBodiesCount, UserBodiesCount, HalfBodiesCount]
7
E
L3
@ ThreadCount 4 = =
380 3
2 4
1
1]
AlBodiezCount Internall odiezCount U zerB odiesCourt HalfB odiesCaint
' T I Y M w w i B L ] P YWy LW EI Y W
SCALE BEYOND LIMITS Parallef Suite

22

Forum TER@TEC 2010 — 16 juin



for Analysis and Optimization
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AV/To [To Ry &
1IC2D Optimizing
Monitoring, Debugging, Optimizing
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Scheduling & Resourcing

OowZ=

DHSDQS um

ACTIVeeon ProAcnve &
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ProActive Scheduling

ProActive
Scheduling

Multi-Platform Job Scheduler

»
2
3
Ly
O
v

AcTiveeon
CALT BE WIF LI&SIT

AcCTIveeon ProAcrive &
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Fle Window Help
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Workflow Example : Picture Denoising

Job

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

ow?:

Consortium

ACTIvVeeon ProAcrtive &&7
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ProActive Resourcing

ProActive
esourcing

Desktop, Cluster, Grid & Cloud
Resource Manager

*
Q
E
g
3
&

AcCTIVeeon ProActive OWE

SCALE BEYOND LIMITS Parallel Suite DF‘ISDZ ium
Forum TER@TEC 2010 — 16 juin 29



RESOURCING User Interface

- ProfActive Resource Manager w (A x
File Connection Actions Help Window

- ® S Shutdown =

& Tab E:plurer . hlE:pbur i i =0 & Compact View & =0
- O Bk iAonseTs 2000000000000000:000000000000000
@ mi:/feonld.inria. fr:109%/PA_IVM2114560478_GC MNode-0 = JGBBQO&&BOOOOG& "000000000000000
; ; : 5 -.Juﬁﬂ&!&&&@ﬂ&ﬂ!&-GQE&QQGGGGGEGQQ
grm|..f.fem'ul-i.n‘lIa.fr:109‘9!P&_NH21149‘304?B_&EHMOH&-1 = 1 1311111t f Iy
@ rmiz/jeonld.inria. fr:1099/PA_VM2114960478_GC Mhode-2 T 13111111111ty
b [ PA_VM477486534 D000 0000OCPORPOPOOOOTOOROOORPOOPOOROOS
= [& PA_JVM2003420561 =y 1 1 1 2 X X 1 1 7 2 ;-0 1 X 2= 7 1 Q1 4 YR 11 Q0 2 0 2 1 1)
@ mi//eonld. inria. fr:1099/PA_JVM2003420561_GCMNode-0 0000000000000007000000000000000
@ rmi.//eonld.inria. fr:1099/PA_IVM2003420561_GCMNode-1 00006000000 060806000 00000000 G 90 eeee
@ rmii;//eonld.inrla. fr:1099/PA_JVM2003420561_GCMNode-2 : g:'}: g" 1399329: g\ gsﬁgggg ,._ : © f::
JMX Monitoring 2 mat m
» Activity History » Node States Peaks » Free Nodes History
m u PA— H—— ._! T IIRIRIRSNRIISS"S—., 350 .‘m gt bsifohebifiefe il i el iie
8.0 - e 300
16.0 - : i
200 _
s 1%0 130
I-2|:I— i & M e | - - H - — I,I:ILI-
0a- e B ] 50 -
T 1640 1650 1700 o 1 8 ; & —
.k“'ﬂ“’ N Man Frees Max Busy Max ToBeRebeased Max Down
Overview Charts
& Statistics H ® Info i =0

state aggregate
# free nodes | 272

# busy nodes ‘ 52

# down nodes | &

connected

Forum TER@TEC 2010.=16jui
i



Clusters to Grids to Clouds

e.g. on Amazon EC2

Ac TIveeon ProAcrive @ OWE
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Node source Usecase :

Configuration for external cloud with EC2

ProActive
N B Scheduler

/ [ \ ( \

[ Static Policy ] Timing Policy Dynamic
L 12/24 ) L Workload Policy .
LSF ( N C 3
Desktops EC2
A8 J \_ )

Dedicated resources

Desktops Amazon EC2
== AcTiveeon ProAcive @’ ow?2
SCALE BEYOND LIMmITS Parallel Suite =% Consortium
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A4 [e [STo e
Scheduler, Resource Manager
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3.

Cloud Seeding with GPU

ow?:

Consorsium

ACTIVeeon ProAcnve &
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Cloud Seeding with ProActive

d Amazon EC2 Execution

A Cloud Seeding strategy to mix heterogeneous
computing resources

External GPU resources

ACTIvVeeon ProAcrive @&

SCALE BEYOND LIMITS Parallel Suite &P
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

Amazon EC2
Noised video file “
GPU nodes
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

Amazon EC2
User
User submit its noised video to the web “
interface GPU nodes
ACTIVeeon ProAcrive &
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Cloud Seeding with ProActive

CPU nodes

\I—_I?/

ProActive Scheduler
+ Resource Manage

eb Interface

3

Amazon EC2
User
Web Server submit a denoising job the “
ProActive Scheduler GPU nodes
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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 &
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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 &
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Cloud Seeding with ProActive

CPU nodes

ProActive Scheduler
+ Resource Manage

eb Interface

3

User

Amazon EC2

|oe

GPU nodes are responsible to denoise “

these small videos GPU nodes

ACTIVEeon ProAcrive &
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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
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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
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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
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Cloud Seeding with ProActive

CPU nodes

\/

ProActive Scheduler
+ Resource Manage

eb Interface

Amazon EC2
User
The final denoised video is sent back to “
the user GPU nodes
AcCTIveeon ProActmive &&" OW?Z2
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4.
ProActive PACA GRID:

Cloud Portal with GPUs

W

ProAcrnve &
Parallel Suite 5=%
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ProActive
Parallel Suite

Main

= Welcome

» Maonitor

» Modes configuration
= Dowrload

#= Tutorials

» links

W INRIA

H rsite
1 SOPHIA ANTIFOLLS

BEphia BRNEEIE

ProActive PACA Grid

an INELA, UNSA, CHNES-135, FACA Computing Cloud

Welcome | Monitor | Modes configuration | Download | Tutorials | links

Welcome

YWelcome to ProActive PACA Grid web site

Prodctive PACA Grid is a set of machines accessible via Graphical Interactive interfaces based on ProActive
Parallel Suite (http: fproactive.inria fr), The machines are currently deployved within INRLA Sophia Antipolis
networks, The Cloud aggregates dedicated machines, both Linug and Windows, and spare desktop
machines, dynamically added during nights and week-ends, This Grid is available for INRIA and UMSA
members that need to accelerate their scientific applications, Upon request, other PACA labs and SMEs can
also access the Profctive PACA Grid,

In production today : Download Graphical client in download page and schedule your
jobs !

On going : Direct Web Access to CPER Cloud cluster by Java Web Start :

Weh Access to the
Frotdctive REesource
Manager .

Webh Access to the
Profctive Scheduler :

e -5l et saa |
i g R -
] « W -
Boms b 2l d Ll || mos—— - — =5
T e £
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The ProActive PACA Grid Platform (4)
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Parallel Suite =% % el
Forum TER@TEC 2010 — 16 juin 48




ProActive I1n Cloud Stack

ProAcrive

Paralillel Suite

ProActive

Cloud Portal

h'bsso ‘bwnt = ==S=lsa2F 8= =a
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Utlity Computing

Cluster Computing

Grid Computing

Super Computing
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Conclusion

ow?:

Donsoggium
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Conclusion

SEAS, 8 ) 8
ProAcTive & Haml BEreE Wi
Paraliel Suite (oWF < Programming S Scheduling e Resourcing
% Java Parallel Toolkit %J Multi-Platform Job Scheduler VQ) Desktop, Cluster, Grid & Cloud
8 st & Resource Manager
QPortability: = -
Windows, Linux, Mac
dVersatility: _ " 5 R
. roAcmve roAcTive ProAcIve
Desktops, Grids, Clouds progcme @ ProAcTve Pro
Java Parallel Multi-Platform Resource
Toolkit Job Scheduler Manager

oW

Free Professional
Open Source Software Sereored
Manycores, Distribution and Cloud

Multi-Core: Ready for a strong evolution
Cloud: Smooth transition available (Desktop , Server, Cluster)
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ProActive . Active objects

® A ag newActive (“A”, [..]., VirtualNode)
o Vvl ag.foo (param);
OV v2 ag.bar (param);

JVNP vl.bar(); //Wait-By-Necessity

Al Je

——— | 5

O® e

Wait-By-Necessity

O Java Object O Active Object Reg. Queue Is a

Q Future Object O Proxy @ Request 5 Thread

ACTIVeeon
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Dataflow
Synchronization
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Use Case 1:
Genomics

OoOwZ=

DHSDBHILIFTI
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Resources set up

SOLID
machine from ProAcrive
A. Iled Parallel Suite -
Biosystems
A é > Cluster
Nodes
can _be &Ws%gegw
dynamically EC? Clouds
added!
= AcTiveeon ProAcrive @&/ ow?2
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First Benchmarks

A 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)

AcCTIVeeon ProAcrive @& DWW
SCALE BEYOND LIMITS Parallel Suite 5

Consortium
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Benchmark: local vs. hybrid cloud

Use case: 3 runs performed in parallel containing a total of 28,5
millions of reads to be matched against the human genome

= SOLID nodes only = SOLID and EC2 nodes
Standard configuration 12 SOLID nodes
using SOLID embedded 12 EC2 machines
nodes: 12 (type: “mlarge”, 2 nodes each)
= Total computation time: = Total computation time:
12.5 hours 8 hours

Gain: 4,5 hours (36% faster)
EC2 costs: $40

AcTIVeeon ProAcTive @ owe2
SCALE BEYOND LIMITS Parallel Suite 5w Consortium
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Benchmark: local vs. EC2 cloud

300 NA

340 20 US$

For only $3,2/hour, the EC2 setup has nearly the

same performances as the local SOLID cluster

AcCTIvVeeon ProActive @& OW?Z2
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UC 2: Acceleration of

Financial Valuations

- ) 1 > r
s W L

Ac TIveeon ProAcrive &
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A High Performance Solution

PRICING ProAcrive &
PARTNERS

Parallel Suite -« e

a A Collaboration between Pricing Partners and ActiveEon

A Price-it® Excel Accelerated by ProActive Parallel
Suite®

A Global Solution: fully integrated with the
same functionalities and interface as Price-it
Excel while increasing its computing power

High Quality Service: from both companies

ACTIvVeeon ProAcTive @&
SCALE BEYOND LIMITS

Parallel Suite =%
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Some Technical Facts

PRI CI NG

Q Price-It® PARTNERS
C++ library developed by Pricing Partners

Pricing solution dedicated to highly complex
financial derivatives

Q Specification and Constraints

Accelerate Price-It® Excel product

» Built on Price-It® library, this product integrates E\j.‘,
an interface with Excel for input data managem<’ -
and results display

Focus on highly parallelizable Greek computation
Operating system: Windows

ACTIvVeeon ProAcTive @&
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How Does 1t Work?

Price-it Computing Distribution

Price-it Price-it Regular Price-it Excel
Excel Excel

Interface

e P
ProActive Automatic execution
Scheduler via job scheduler

v
L ._
i

—
ol—_.|
e -]

Pool of shared

: resources
Mac
ACTIVEeOon ProAcTive @&’
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Accelerated Price-it Performances

Q Increased Productivity: Reduces Price-it Execution
Time by 6 or more!

e

120

100

g0

60

Exaec time in seconds

More than 3 times faster
with only 4 nodes!

Even 6 times faster
with 9 nodes!

40

20

ACTIVeeon

SCALE BEYOND LIMITS
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4 nodes 5nodes 6nodes 7 nodes
Sequential Distributed

8 nodes

Use Case: Bermuda
Vanilla, Model
American MC

Test conditions:

One computation
Is splitin 130
tasks that are
distributed

Each task uses
300ko

9 nodes

ProAcrive &
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UC 3: SOA Analysis

of Web Server Logs

Ac TIveeon ProAcrive &
Parallel Suite (5=l@
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Parallel Services

» Separation: BPEL — Parallel Serv. — Task Flow
» Standards et Portable
> FIeX|b|||ty High level BusinessProcessld

N\

&
Domain specific Service

Other
Basic Service

Job parameter | Divide & Other
Scheduling Sweenping |COnAuer perational _ _
ping Service Operational Services
Scheduling “of Taskflow Jobs I
=1 CTrveTon == CTTETPITSE B ProActive @&
SGB.LE BEYOND LIMITS Parallel Suite —w%
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Cas d’études AI\/IADEUS : Démonstration

Log Transfer

N, ’

2 4

Log Parsing

Agos Web
Client

BPEL/WS
Web Client |[eyoND LIMITS

Admin
BPEL
Console

AW aTatelg]

SN S

Forum TER@TEC 2010 — 16 juin

Log Parsing

Log Parsing

Log Transfer

Application
ID
Log Parsing

Admin WS
Console

Logs stockés

Scheduler/
RM
Interface

MySQL
Console
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Grid Monitoring integration

N
N—_

1| Scheduler
DB

e

Jobs
Scheduler

Business
Availability Center

N—

I
I
I
|

JD@ Discovery | ——> Universal
Resource interfase DDM Create CMDB
Manager ; Configdration
Q'Sio"zr dobs, — A Managemeat____—"
Ras S System
esources information
\ \(Igollect Grid Jobs
e status
inﬁca{ors
S __?_s Indicators
Collect Grid SiS
Components
statistics
indicators
Pool of nodes in the grid
ProAcrive
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AGOS Platform Management

« Monitoring of the entire platform
« Cover all layers in the scope

Provide monitoring dashboard and
reports

| btin/wemit e cru i i ey g

Tasks scheduler &
Resources manager

 Integration with grid
components

« Grid insights through indicator
collection and running jobs on

= omrenit {rumming on sallacc.agos.org) - Microsolt Internct Explocer

L e o
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AGOS: Grid Architecture for SOA

Building a Platform for Agile SOA with Grid
AQAGOS Solutions

ORACLE

In Open Source with Professional Support

ProAcrive &

Parallel Suite 5SS
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AGOS Infrastructure Management

Citrix XenCenter

« Monitoring of entire infrastructure « Hypervisor and VM

« Communicates with upper layer management

management software (HP BAC) « Communicates with upper
laver management software
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AGOS and HP Management tools Integration

Services
Processes and Jobs

Grid Components
Scheduler, Resource Manager

o
=
S
O
=
c
o
=

Discovery

Hardware Infrastructure
Servers, Storage, Network Components
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4. Use Case:
Wings Optimization

OowWZ=

Cll’]SDI?EILIm
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Wing performance (GridSystems, Spain)

Il fE ——

LLit Cosfid

* g0
© Bl
Lt ]
13 17 " = e
14 i e ~meags  PEUROLOS N
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Wing performance (GridSystems, Spain)

o
.: s Legacy

= ' Executables
GRIDSYSTEMS

ow?=2

Consortium
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(2) ASP: Asynchronous Sequential Processes

(@,0) =5 (a',07)

alg o 5 f] || P—ala’;o’s F R f] || P

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

(NEWACT) S
a|R|Active(s", m;); ;05 F3 B; f] | P Activity
— o[R[/]; 0503 '3 s [] || y[Service; o34"0;0;0] || P

0a(t) = AO(B) ¢ ¢dom(og)  f7F new future ¢ ¢ dom(o,)
o5 = Copy&Merge(oa,i' ; 0g,0") 0o ={¢y Fut(fE7P)) = o Sending a

(REQUEST) Request
a[Rlem; ()]s 0os o Foi Ros fol || Blass ogsis; Fas Be; fo] || P — q
a[Res); 043 es Fos Ros fo] |l Blag; olysias Fos Ry w2 mys s £2725 f5] || P

R=Ru[mje f]1=R" mjeM VmeM,m¢R )
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| a[R[Serve(M));054 75 Ry f] | P — afem;(e) 1t £, RI|; 054 F;R = R"; f] | P (SEVE]

Service
dgdom(o) F'=Fu{fed} o =Copy&Merge(o,t; o,t') ~

4 aleft (f,a); 065 F; 1 f] | P— ola;o’s 5 F5 B f || P

(ENDSERVICE)

- 1 Fa(f7P) = - M -
A o) =sut(f7")  F(f77") =y ol = CopyuMerge(op,is ; 0o, 0) Sending a

03 0a; tos Fos Ros fo] || Blags op; 13 Fgs Ras f3] || P — (REPLY) Reply
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d“MPI and programming languages from
the 60’s will not make it”

J Jack Dongarra, 2/13/2009,
J Wake Forest University talk




NAS Parallel Benchmarks

Experimented on 3D ElectroMagnetism, and Nasa
Benchmarks

d Designed by NASA to evaluate benefits of high
performance systems

Q Strongly based on CFD

ad 5 benchmarks (kernels) to test different aspects of a
system

Q 2 categories or focus variations:

communication intensive and computation intensive

AcTIVeeon ProAcTive @ oweZ2
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Communication Intensive

CG Kernel (Conjugate Gradient)

A Floating point operations

: _ « 12000 calls/node
d Eigen value computation

* 570 MB sent/node

ad High number of « 1 min 32
unstructured e 65 % comms/WT
commiinicarions

s _am: s T

’ \ \@ #0 14 o8 '8

i \ N 0 8 p ) 8 8

2 N\ bz | ] 2 e 788
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27 as N g7 | 7 [ | 185 KB

% " N % g W N

s B B 2052 5 | T

SN, ) + B 788 L7KB

3-.%§ N - 3-‘%% ] -

2 A 2 /A

W @ 76 8/ a8

| 0 | 7/88
Message density distribution Data density distribution
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Commuhnication Intensive

CG Kernel (Conjugate Gradient)

1800 : |
" % —% |BM 1.5
1600f +—+ IBM 1.6 |-
: +~—3un 1.5
: +—+8Sun l.6
| +—+Sunl7 ||
N BEA 1.5
BN +-+BEA1.6 |1 € Comparable
: e—e MPI/PGI
v | Performances
Y 1000
Q
-E 800
B00
400
200
EI L 1 ] ! | |
! 2 4 8 16 32
number of nodes
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3

Parallel S_Cilab Simulations

ow?:

Donsoggium
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Seamless Parallel & Distributed Scilab

S i

Static Policy ]

[
e

Dedicated resources

‘ A /T s e ey

[=<] 7 VW 1T VTOTUIL
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( Timing Policy N [ Dynamic N

L 12/24 ) L Workload Policy .
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Interface ProActive < Scilab

3 Console
Fichier Edit Préférences Contréle Applications 7 Elle Window Help

B &0 B AS @

- —>PAconnect('rmi://shainese.inria.fr:6608");

X X X L Pending (8) Running (10) Finished (7)
Connection successful to rmi://shainese.inria.fr:6608

[ IdI Priority I Name IDef.cripmn ‘ IdWTaskl Priority | Name IDescriptinn i | Idl Priority I Name Description

- - 1 = PAsol ! h', 1ist(1,2,3,4,5,6,7,8,9,100); . = . : :
>res solve( 'cos ist( » Normal job_2_tasks 2 tasks with variable durations 718 Nomal job_8 tasks  Simple test of 8 tasks with 61  Normal job_B_tasks  Simple test of 8 tasks with variak

Normal job_2_tasks 2 tasks with variable durations 7/8 Nomal job_B_tasks  Simple test of 8 tasks with 62 Normal job_B tasks  Simple test of 8 tasks with variat

78

79

80 Normal job_2_tasks 2 tasks with variable durations 6/8 Nomal job_8 tasks  Simple test of 8 tasks with 63 Normal job_B tasks  Simple test of 8 tasks with variak
Bl Normal job_2_tasks 2 tasks with variable durations 01  Normal job_P1 Calcul de Pi, methode de | G4 Normal job_B tasks  Simple test of 8 tasks with variat
82
8
84
85

Normal  job_2_tasks 2 tasks with variable durations 0/l Normal job_PI Calcul de Pi, methode del |~ 65 Normal  job_8_tasks  Simple test of 8 tasks with variat
Normal job_2_rasks 2 tasks with variable durations 01 Nomal Jjob_PI Caleul de Pi, methode de | 66 Normal Jjob_8_rasks  Simple rest of 8 tasks with variak
Normal job_2_rasks 2 tasks with variable durations 01  Nommal Jjob_Pl Calecul de Pi, methode de | 67 Normal job_8_rtasks  Simple rest of 8 tasks with variat
MNormal job_2_tasks 2 tasks with variable durations 01 MNommal Jjob_Pl Calcul de Pi, methode de |

/2 Nommal job_2_tasks 2 tasks with variable durat
3.76213957 02 Nomal  job_2_tasks 2 tasks with variable durat

res1(3)

res1(1)
1.5430806

res1(2)

067662
res1(4)
.308233

res1(5)

|

.209949

res1(6) Console & Tasks 5 [ Jobs info 5

201.71564 Job 65 has B tasks Property Value

| Id | State Stan time finished time Run time limit | Rerunnable Description Id 65

65001  Finished 08:55:11 07/05/07  0855:16 07/05/07 Name job_8 _tasks
548.31704 65002  Finished 08:55:13 07/05/07  08:55:21 07/05/07 Prionity Nemal

65003 Finished 08:55:14 07/05/07  08:55:20 07/05/07 Pending tasks number 0

65004  Finished 08:55:14 07/05/07  08:55:21 07/05/07 Running tasks number 0

1490.4797 65005  Finished 08:55:15 07/05/07  08:55:35 07/05/07 Finished tasks number 8

65006  Finished 08:55:15 07/05/07  08:55:23 07/05/07 Total tasks number 8

| 65007 Finished 08:55:16 07/05/07  08:55:24 07/05/07 Submitted time 08:54:55 07/05/07
4051.542 | 65008  Finished 08:55:17 07/05/07 08:55:22 07/05/07 Started time 08:55:11 07/05/07
Finished time 08B:55:35 07/05/07
Pending duration 165 25ms

res1(7)

res1(8)

res1(9)

Execution duration 24s 622ms
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Interface ProActive < Matlab

W MATLAE 7.5.0 (R2007h) = B X |% ProActive Scheduler =0 %
File Edit Debug Desktop Mindow Help File Window Help
DA LB 9 o &R | @ |[nomeiiae SR = FEEE »
Shartcuts [7] How to Add [7] What's New — - - - -
Workspace '+ || Command Window s A X 2 Jobs B . . EI_
w o - » | [ Matiab_resulis.ong - GQvien =05 %/ 4 = Maximizelist= | @ 2 o~ & @ W 2w > @ %
Mame £ walue Rai
T ans <1x24 cell> Pending (10) Running (10 Finished (128}
[E] dirourput SH0RLEC Id State User |i | Id| State Progress = Id State User
ﬂfileFolder 'fuzer/fiale fha TTO EINS e I
0] fileNames <10x1 cell» 147 Pending i | 137 Running ' 111 Finished |
inishe
[ nurmFrames 10 148 Pending il | 138 Running l | !
H e 10 _ _ i 112 Finished il
(03] secuence <1wlo cells 149 Pending il | 138 Running I
. E ; 113 Finished il
150 Pending il |£ 140 Running . =
114 Finished il _|
151 Pending il | 141 Running . i
| 115 Finished il —
<] I I 152 Pending il ‘ 142 Running -:! - .
12 Dandi i 1 I (|2l 116 Finished il =
Command HI.SI.OI\- w0 a x R = v AR T vl B ] D
-~class(input) =
~~PAsolve(input, @factarial STARTED
--ans{10} = — == = = = =
:::Zf:gﬂ;e(mput, @factoria & Console| & Tasks (a ® . T O/ Jobinfo 5 N [ Result Preview =08
ced mpUt {1} T - - | = =
Pasalve({1,2, 3}, @testEnp |Na Admii # Job  Host name Connecti Prpperty Vglye =
CiTagy g e T [ SLdrEu ume I3 F3:%3 WIfE3U0
L | bebita.inria.fr6608  16:15:19
~Phsolve({l,2,3,4,5,6,7,8 ! L T — f Finished time 13:43:44 07/25/08
~Phsalwe({1,2,3,4,5,6,7,8| Trier par nom (3,2 Mo, 35 fichiers (16,1 |{ 518 x 385) 16,471, 1:1 1l 13 bebita.inria.fr6608  16:16:00 =
--Phsolve(4l,2,3,4,5,6,7,8 ! - = Pending duration 1s 58ms
-Pésolve({l,2,3,4,5,6,7,8 = initExanple Execution duration 1s 227ms il
~initExanple | | |#» PAsolvei{l,2,3,4,5,6,7,6,9,10,11,12,13,14,15,16,17,158,19,20, 21, 22,23, 24}, @factor Il
| d A501|VE({1,2,3,4,5,5,7|,8L >>| | ol Total duration 25 285ms
L] : 3 [] 3 | J
AEE il D Description Set of parallel matlab tasks [=ll

ACTIVeeon ProAcrnive
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Interface ProActive ¢ Scilab / Matlab

a Primitives de haut niveau Scilab/Matlab pour
distribuer les calculs :

f = PAeval(@foo,pl)
/[ evalue f(pl) en asynchrone
/[ f est un futur

L = PAsolve(@foo, {pl,p2, ... pk})

/[ evalue foo(pl), foo(p2) .. foo(pk) en
asynchrone

/[ L=11,...fk est une liste de futurs

Ac TIveeon ProAcrive &

SSSSSSSSSSSSSSSSS Parallie! Suite &>




Synchronization des calculs

d Primitives d’attente :

r = PAwaitForAny(L)
// bloque et attend jusgu’a I'obtention du
/[ premier des fk et retourne le resultat r

Ir = PAgetAny(L)
/I non-blocant, retourne une liste des resultats

/[ deja obtenus

ow?:

Consor tium
85

ACTIVeeon ProAcnve &
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4. Use Case.:

OMD2

™~

ow?:

Donsogeium

ACTIVeeon ProAcnve &
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OMD2

Interfaces Open Sources
pour faciliter les
Optimisations Multi-Disciplinaires Distribuées

, OPTIMISATION
MULT]
i DISCIPLINAIRE
' DISTRIBUEE

AcTIVeeon ProAcrive @& OW?Z2
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OMD?2

L

Interfaces Open Sources W p

pour faciliter les
Optimisations Multi-Disciplinaires

Distribuées
@ f— Ecole Nationale

A
E Laboratoire Roborval
-'..'mlu-::lm.l:r-:n'u -i'.:-:u-l'l:-.'l.'q'u'l.l C E NT RALE Supel'leure dCS MlneS
EN INFORMATIQUE

SAINT-ETIENNE
ZIINRIA \
ET EN AUTOMATIQUE

@o-aaapco digiteo sk £ AcEeen

AcTIveeon ProAcrive @&’ OowZ=
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Plateforme OMD2, vue générale :

User /
Renault

DIGITEO / SCILAB




Distribution des calculs

Sc

¢

|
=

heduler C"jlj Clljlj

B8 &
000 00O

\

Ressources

[ Mailleur ] [ Solveur ]

/!

—y OFTIMISATION

y fh MULTI

A | m DISCIPLINAIRE
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L es cas tests

Conduit d'admission

T ‘PZ T ‘le
350 -

300 -

250 -

200 -

150 -

100 -

150 100 -5‘0 : 50F>12 l;;l 150 200 250 300
Conduit de climatisation 2D

Culasse multi-disciplinaire ABro externe
ACTIVeeon ProActive &&"
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Interface ProActive < Scilab

3 Console
Fichier Edit Préférences Contréle Applications 7 Elle Window Help

B &0 B AS @

- —>PAconnect('rmi://shainese.inria.fr:6608");

X X X L Pending (8) Running (10) Finished (7)
Connection successful to rmi://shainese.inria.fr:6608

[ IdI Priority I Name IDef.cripmn ‘ IdWTaskl Priority | Name IDescriptinn i | Idl Priority I Name Description

- - 1 = PAsol ! h', 1ist(1,2,3,4,5,6,7,8,9,100); . = . : :
>res solve( 'cos ist( » Normal job_2_tasks 2 tasks with variable durations 718 Nomal job_8 tasks  Simple test of 8 tasks with 61  Normal job_B_tasks  Simple test of 8 tasks with variak

Normal job_2_tasks 2 tasks with variable durations 7/8 Nomal job_B_tasks  Simple test of 8 tasks with 62 Normal job_B tasks  Simple test of 8 tasks with variat

78

79

80 Normal job_2_tasks 2 tasks with variable durations 6/8 Nomal job_8 tasks  Simple test of 8 tasks with 63 Normal job_B tasks  Simple test of 8 tasks with variak
Bl Normal job_2_tasks 2 tasks with variable durations 01  Normal job_P1 Calcul de Pi, methode de | G4 Normal job_B tasks  Simple test of 8 tasks with variat
82
8
84
85

Normal  job_2_tasks 2 tasks with variable durations 0/l Normal job_PI Calcul de Pi, methode del |~ 65 Normal  job_8_tasks  Simple test of 8 tasks with variat
Normal job_2_rasks 2 tasks with variable durations 01 Nomal Jjob_PI Caleul de Pi, methode de | 66 Normal Jjob_8_rasks  Simple rest of 8 tasks with variak
Normal job_2_rasks 2 tasks with variable durations 01  Nommal Jjob_Pl Calecul de Pi, methode de | 67 Normal job_8_rtasks  Simple rest of 8 tasks with variat
MNormal job_2_tasks 2 tasks with variable durations 01 MNommal Jjob_Pl Calcul de Pi, methode de |

/2 Nommal job_2_tasks 2 tasks with variable durat
3.76213957 02 Nomal  job_2_tasks 2 tasks with variable durat

res1(3)

res1(1)
1.5430806

res1(2)

067662
res1(4)
.308233

res1(5)

|

.209949

res1(6) Console & Tasks 5 [ Jobs info 5

201.71564 Job 65 has B tasks Property Value

| Id | State Stan time finished time Run time limit | Rerunnable Description Id 65

65001  Finished 08:55:11 07/05/07  0855:16 07/05/07 Name job_8 _tasks
548.31704 65002  Finished 08:55:13 07/05/07  08:55:21 07/05/07 Prionity Nemal

65003 Finished 08:55:14 07/05/07  08:55:20 07/05/07 Pending tasks number 0

65004  Finished 08:55:14 07/05/07  08:55:21 07/05/07 Running tasks number 0

1490.4797 65005  Finished 08:55:15 07/05/07  08:55:35 07/05/07 Finished tasks number 8

65006  Finished 08:55:15 07/05/07  08:55:23 07/05/07 Total tasks number 8

| 65007 Finished 08:55:16 07/05/07  08:55:24 07/05/07 Submitted time 08:54:55 07/05/07
4051.542 | 65008  Finished 08:55:17 07/05/07 08:55:22 07/05/07 Started time 08:55:11 07/05/07
Finished time 08B:55:35 07/05/07
Pending duration 165 25ms

res1(7)

res1(8)

res1(9)

Execution duration 24s 622ms

AcCTIVeeon ProActive, OW?z2
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Exemple d’utilisation : Boucle d’'Optimisation

futurelist = {};
PAconnect(‘//machine where the scheduler is running’)
do {
if size(futurelList) < MAX_SENT {
x=opt.ask(); // asks a new vector
future = PAeval (@f, {x}); // asynchronously send f(x) to grid
futurelist = append(futurelList, future); }
else {
resultList = PAgetAny(futurelList); // Get Available results
If resultList != void { // Updates the optimizer with new results
for i=1:size(resultList) {
[v,x] = resultList(i);
opt.tell(y,x);
}
} else Sleep (t)
}
}

while ~(oot_ston())

OPTIMISATION _ e
\@ BE(L:TMLUNMRE £ R | B .f
AC TIiveedQ 4 DISTRIBUEE w DW: !
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