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ProActive
a complete solution for Enterprise GRID

Programming
Wrapping
Composing
Deploying
Including:

P2P, File Transfer, Branch & Bound,
Load Balancing, Fault Tolerance
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ProActive’s Framework in a nutshell
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Inside

ProActive ProActive Open Source Java Library

IDE SERVICES

IDE e Eclipse Adaptable | STANDARDS

Maonitoring features
& Control Plug-In

Load
PROGRAMMING & COMPOSING Ba|:na.;ing
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ProActive GUIs

IC2D Eclipse, Timlt, ...

GRID IDE: Integrated Development Environment

IC2D: View, Manage, Control
Distribution and Parallelism

ProActive

Brageamming, Compoaiog, Daploping o e Grid

% . IDE HIGHLIGHTS
Grid IDE Overview E AR SRS

ProActive features an integrated full-fledged Grid IDE [Integrated

Graph of Distributed

TimIT Pattern

References

Visualize both number ond size of communications

Development Environment) named IC2D. It features graphical monitoring

which all contribute to high-productivity grid development. Moracver,

and confrol, programming wizards, debugging and optimizing tosls

Health of your
applications including

Disploy the references between active objects;

Graphical Monitoring
and Control,
Programming Wizards,
Debugging and
Optimizing Tools

beatween distributed entities. : 7 ! 2T
in short it can easily spot cydlic dependencies. enterprise developers can work In o familior setting within Eclipse
plugins; increasing both productivity and reducing the need for new

training.

CG Communication pattern B 16
Diata densiy distsmstran 6 version LW
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ey I, S “i

w B8 l
“ a l l Graphical Monitoring View
i " * 1] " A graphical environment for remote monitoring and
:f, T - a8 steering of distributed and arid applications.
It provides a graphical visualisation for hosts, lava
| ] Wirtual Machines, and active objects, including the

¥ v s

topology and the volume of communications.

S

Job monitoring  (right side) provides
representation of all these antities.

a tres

Launcher and Scheduler

Launching applications directly from the GUL [ *o-eg |»
Fractal GUI y

A graphical tosl to edit Fractal and

Grid Component configurations.

Aliow seamless deployment on locol machines (rsh, ssh...), os
well @s on third-party schedulers {such as Platform™ LSF,
PBS, Globus, Sun GE, glite, Unicore...). The toolhox also
provides a simple generic scheduler interface thot lets you
deploy your own scheduler, or integrate directly within your
opplication.

The GUI allows for Client/Sarver
interfoce connections, and renaming of
Virtual Modes for controlling mapping

and co-allocation ot deployment.

wmate Call = arvayfing] Sze (500 berations, warmip =500
Thvtmy rabets

GRID Scilab

Proctive intertaces with the Scilab
Scientific Free Software Package

TimiT Bench

A complete solution te benchmark and optimize
applications” performance.

It allows the deployment of Scilab instances
on distributed nodes, and manages scripts " 1
' be executed b parallel TimlT is able to produce a large variety of
L statistics, oadvanced timers  with hierarchical

capahilities.

TimiT avtomatically generates statistical charts.

n—

ProActive

Bregyamming, Campeeing, Deplaying on the St |

For more information on ProActive and Professional Services,
ease visit hitpiiProActs jectWeb.org/
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Interface with The Scientific Free Software

SciLab

T - - — _ EEIB
Command
[ Scilab Engines Pending Tasks
e }
= Eng?neo 1o Task Scrim Friarit Avaited Timelms) State
== Eng?nel Taskz?2 test_scilab sce Morrmal 29000 [¥]
¢ ] Engine2 Task23 test_scilab.sce Mormal 16000 ]
o [ Engine3 Task24 test_scilab.sce - -
o [ Engined
o [ Engines
Clear
Executing Tasks HTWIB'“ Lol
Pending Tasks
Idf Task i S_cripl |d Engine Global Timeims) State 4
Taskld ast_scilab.sce E = - Q Pending
Taskls test_scilah.sce Engines 53014 [¥] =
Taskl6 est_scilab.sce - - .
Taskl? test_scilah.sce Engined 4E063 [¥] — Lancelied
ool R Cimined ac M) x
Executing Tasks
Terminated Tasks Q Executing
Id Task Script Execution Time(ms)| Global Time(ms) State
Taské test_scilab.sce z 1055 v Killed
Task? 1est_scilah.se 2 1058 v
Tasks 1est_scilah.sce 40 1042 v
Taskd test_scilaksce 5 1038 i Terminated Tasks
Task10 test_scilab.sce 3 1068 v
Taskll 1est_scilah.se 1 1068 ® ¥ Succeeded
Taskl2 test_scilab. sce 1 1040 ® - %
Aborted
Operations
- Deployinent is running: Jauto/seafu/seaf0/user/amangin/FroActive_RELEASE/descriptors fexamples/ProdctiveScilablocal xml |
->Deployment is successiull jauto fseajufsea/ofuser/amangin/ProActive RELEASE/descriptors/examples/ProActivestilablocalxml |=
->Add new Scilab Task TaskO
->Execute Scilab Task Taskd
->Terminate Stilab Task (Taskd
->Add new Scilab Task Taskl
->Execute Stilab Task (Taskl =
T i ilab Tock Tack1 i
Clear
Active _’ :
Pro & sl
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THEORY Doscaon|
A Theory of Distributed Objects
D. Caromel, L. Henrio, ATheory of

Distributed Objects

Asynchrony — Mobility — Groups — Components

Springer 2005, Monograph

Preface by Luca Cardelli

A CaICUIUS ¢\ Springer

ASP: Asynchronous Sequential Processes

 Based on Sigma-Calculus (Abadi-Cardelli)
e Formal Proofs of determinism

* Releases a few important implementation constraints

ProActive




Grid Computing with ProActive

Cha

lenges: Programming Model,

i Scale, Latency, Heterogeneity,
Versatility (protocols, firewalls, etc.) |l iz

9 Denis Caromel
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ProActive : Active objects

® Aag = newActive  (“A”, [...], VirtualNode)
® Vvl =ag.foo (param);
® Vv2=ag.bar (param);

O ;/nl.bar : //Wait-By-Necessit
S () y y

Wait-By-Necessity
Q Java Object O Active Object Req. Queue IS a

| Dataflow
O Future Object O Proxy ® Request Thread Synchronization

10  Denis Caromel PPOACUIVGE
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Creating AO and Groups

® Aag = newActiveGroup  (“A”, [...], VirtualNode)
® Vv = ag.foo(param);
o ase

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

/70

.

ne

. . Group, Type, and Asynchrony
O Typed Group@ Java or Active Object are crucial for Cpt. and GRID

11  Denis Caromel PPCFJAPCUI\{Q
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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(cq)
ag.bar(cq); /[ scatter cg

()
(
(
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4.2 1C2D

Interactive Control & Debug for Distribution

Eclipse
GUI for the GRID

PPOAC ve
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Monitoring view

'vl & Monitoring - org.objectweb.proactive.ic2d.laulicher - Eclipse SDK

Monitoring menu

Legend view

=i | & Monitoring | & Java

File Edit Refactor| Navigate Search Project Control |Monitorirg| FieldAssist Run  Window Help

|r3e | o Grer Qe |84 |G e |0 Zoom

I Moritoring EE\ Manual refresh|$||® ©]™ B0 Legend 22
Wirtual nodes

Active objects
Active by itself

Virtual Nodes List

Management of the communications display

Sening request

Waiting for request

Waiting for result
(wait by necessity)

- Migrating

Pending Requests

T,

sunn - Pending requests :
"= w] =5 w50

Modes

[:] RMI Node

Display topology () Proportional () Ratio @ Filaire

Reset Topology

C] HTTP Node

Monitoring enable

C] RMISSH Node ~ —
D JINI Node

JVMs
Standard JVM

JVM started with Glc[]

4 L
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Monitoring View

Job Monitoring View

16

b dMonitoring Eclipsc SDK
File Edit MNavigate Search| Project Run Control Monitoring Window Help
J.’_'t',v J Qe J & J Fiv B J% Biv o dov o J = J @ ﬁjﬂLauncher =J-Plug-n De... i
& ® @ = B Legend | Job Monito... 52\, = 8
Virtual nodes H
O -
K E(: DefaultVN (JOB-135745762¢ —
T i 1005 0. & .
VeI IR LS 1 ¥ 1 bebita.inria.ir:1099:05 un
PA_JVML 35745 7629_be...
(Node NodeB05E24G8... | ~ I PA_|VM1357457629_
Ll e MNode NodebUab24t
Table#3 < DinnerLayout#21
_ VM-436155261_he. . | PA_JVM-1672076495_h . | PA_JVM-204710007_be.. = PA_IVM-1631900824 .
Philosaphert Ren i 1602646 | | | Node Rendererl307.. COTahle#3(JOR-13
Prikosopherts | D Rendering... CaDUserld C3DRendering... > Philosopher#4()
Philosopherts | - - > Philosopher#s() |
Phikosapher? | O Philosopher#6
Phikisaphes  — ; > Philosopher#7(]
L
- ! > Philosopher#8i
| .
|I b T sidonie.inia.fr1009:05 u
s idanie.inra. fr: 09805 .. El’: Nispatcher (JOR-1R720764C
PAL_IVM-T72843451 s1...
de Renderer-151... - : kd E(: User (JOB--294719007)
| - d
C3DRendering. . : ! ~ 1 bebita.inria.fr:1099:0S un
hd ~ I PA_JVM-204710007_t
Display topology () Proportional (0 Ratio @ Filaire | Reset Topology | [¥! Monitoring enable = [ Node Userl602644
O C3DUser#13(JC
El Consale 3 Fe 68| of Blv Cie | % T H||- = Renderer (JOB-1672076495
Menitoring ¥ 1 bebita.inriafr:1000:0S un
15:00:15 => NodeObject id=Node-455186381 already monitored, ckeck for new active objects[®
~ B PA_JVM-1631909824.
[4] Vs | ] ||l il | |’|_
R

Denis C;i




b d L auncher - TestDeployment.xml - Eclipse SDK

Fle Edit Navigate Search Project Run Window Help

|G | Qe | # | £9e

B & eevo |0

%" Launcher| [ SVN Repo... <= Plug-in De... 0l

Launches the
deployment descriptor

& C3Daml & TestDeployment.xml EN@ Hello.xml

<?xml version="1.0" encoding="UIF-8"7>
<ProActiveDescriptor

=0

ymlns:xsi="http://wew.w3.org/2001/XML5chema-instanca"
xsi:noNamespaceSchemalocation="DescriptorSchena.xsd">
<mainfefinition id="main" class="A">
<mapToVirtualNode value="1VNmain" />
</mainDefinition>
<componentlefinition>
<virtualNodesDefinition>
<yirtualNode name="1VNmain" />
<yirtualNode name="1VN1" />
<yirtualNode name="1VNZ2" />
<virtualNode name="1VN3" />
</virtualNodesDefinition>
</componentDefinition>
<deployment>
<mapping>
<map virtualNode="1VNmain"=>
<jvmSet>

IC2D xml editor

<

Pt

ECmmmﬁ\\

Launcher

A

o Bv Civ

13:51:03 => File selected : /user/jmlegait/home/workspace/org.objectweb.proactis
13:51:07 => File selected : /fuser/jmlegait/home/workspace/org.objectweb.proactis
13:54:05 => /fuser/jmlegait/home/workspace/org.objactweb.proactive.ic2d.launcher,
13:54:05 =» Open the log4] console for more details

_.Gives informations
o

Kills the application

B C3D.xml

B Helloxrl - error

|¥3 Launch the application
i Informations

Kill the application

|| TestDeployment.xml - activated

K|

i |

Launcher console

-

J
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Timlt
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CG Communication pattern S 16
Data density distribution (CG version :1.1)

15
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16
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8 1 2 3 & 5 6 7 ®§ 9 10 11 12 13 14 1I5'nr1
. ML powered by
Receiver rank Froﬂctr'm@‘
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MG Communication pattern C 64
Data density distribution (MG version :1.0)
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Remote Call - JIT options (1000 iterations, warmup =1000)

1,0

Time in mseconds

lacal:reifiable:client local:reifiable:najit localreifiable server
Benchmarks

|lTotal m Before Serialization = Serialization [ DeSerialization w Before Add 0 Add 0 After Add

21  Denis Caromel PPOAQUIVS
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JECS : 3D Electromagnetism
A Generic Version of Jem3D

X JECS Tutorial
Display Prefe| [
B Display Preferences Q 3"‘@.«
rColor
=
= B« W . :
Colerty 0 ‘\ e ‘\JECS | Installing JECS is like any other java application. You will extract
L ntraduction to
Display Style- & JECS Instaliation the contents of the JECS archive into 8 locatoion, and point your

Select actor!

Representation:

Geometry -
Surface -

S Howta install JECS
L[ Unix Installation
Lol Windows Installation
25 Running JECS

CLASSPATH to the jecs jar file in that location

When you unpackage the JECS archive or get it from the cvs
repository, you will get an application directory, in wich the jecs jar

Bt die -~ overview file is located, You will find a doc directory containing the
i % EE”“':";;’;“ documentation, The sre directory contains all source code. The
: L aunc
Hnetath s \/lsuallzaﬂan — build directory contains everything vou need to reproduce JECS
2 AluiAdad in tha aschiea flaianc o
Decimate factor 0% -
Visibiliry: File Visuslize Edit Deployment Steering  Collabaration Look & Feel Help
Anti Aliasing O

Outline when maving [

Shawfps

O

T

a5

Pujp m jajalal@l

B Customize scalar bar

~Scalar bar options:

Title
Mumber of labels

Visible

Times

I |
in
4

rHeight

X position
e

(@ Vertical

() Horizantal

=

99 Viewl ;

0.565
| 0.486
0.406
0.326

ofRLETeNVYED

X XTerm [6]

Mozilla B Netscape [3] a
+ X caiman jecs.JECS[2] =

Ay

i
127082004
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Code Coupling :
Vibro Acoustic (courtesy of EADS)

= PA_MPI_Main ¢
R o I FA_AFI_Main
B PARALLEL 5! "
B VIBOAC qb 1\'" VIEtoAC | ACTI3S . TESTSTOP_AC
B ACtovIE Start nextf—Hstart Jiextf;l“———_+5tart Sl
B ACTIZS dataR datasp—hdatak dataSit—) Hisrap  datasench
N FAKEMASTRAN |/ datas_ 02
B TESTSTOP_WIE I_””"—'-E'- '1'
g oo P a - |
B TESTSTOR_AC Hatart o (1 AND |
B AND HztaRecy datas OifF and UUL:I
.:.'ataS_G_‘\ |
ACtoVIB FAKENASTRAN TESTSTOP VIE ]
A'»Start nexti—Hstart Jiextﬂ—-—Fstart anu’:l'{
datak dztasi—Hdatar dataSﬂ?dataR d.ataSencJ‘lJ:
datas 75

000199 1gp
Y
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N-Body Particules

D Rechercher 57 Faveris %) - e - S

Explorer a restreint l'affichage du contenu actif de ce fichier, qui pourrait accéder 3 voire ordinateur. Cliquez ici pour afficher plus d'options. ..

bacic to APT | back to index | back to

[

uided tour index rew

ProActive
4.0. The nbody example

u

g fadlities pro

ed by ProActive on a complete example

1 Rationale and overview

This section of the guided tour goes through the different steps that could take you to writing an application with ProActive, from a simple design, to 2 more complicated
structure. This is meant to help you get familiar with the Group facilities offered by ProActive. Please take note that this page tries to take you through the progression,
step by step. You may find some more information, mainly on the design, on the web page of the applications/examples of proactive. This is a snapshot of the ProActive
nbody example running on 3 hosts with 8 bodies:

FroActive H-Bod

¢ Poste de travail
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Open Source Middleware ‘.'vv
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Programming, Compaosing, Deploying on the Grid - i!"'/
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Mikros Image: Post Production

Frames
Making of Nissan

Proscue




Mikros Image: Post Production

ProActive Worker

linux

A Worker

Dispatcher _
Il tomcat /f windows

Mikado soap server

I

database

Worker

mac
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Conclusions and A Few Directions

. S :
PFOﬁCUIVE &&= A Strong Programming Model + Components + Env

NOT discussed so far: Web Service, FT, Exceptions

FACTS AND FIGURES
53 years of computation in 6 months in Desktop P2P
Deployed at once on 2111 CPUs (PLUGTESTS on ssh, Globus, LSF, ..)
(Close to) Beating Fortran on an Electromagnetic Application
PERSPECTIVES:
Behavior Specification, Fully Integrated Debugger

A great alchemy for the Grid + SOA:
Asynchrony + Wait By Necessity + Groups + Components

X
(oreGRMBD—_  objectVich

Open Source Middleware
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ProActive Open Source Java Library

L SERVICES

GUI ; . Adaptable
Monitoring Efllpse TimIT A STANDARDS
& Control ug-in
T
Load
PROGRAMMING & COMPOSING Balancing Eclipse
Master Branch & High—Level
Slave Bound el ) Patterns 0SGl
‘ Fault Web
- = Tolerance €
Components M Services
Active Objects
Asynchrony
Futures http
Legacy Code Mobility
Wrapping Groups Security IJvin
| Jini
DEPLO\ MENT
XML File Des top JavaSpaces
Deployment . . Pee 'to Scheduler

descriptors Faer

R

Sun Grid Engine Unicore

Machines
(Parallel, Clusters, Desktop)




