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General agenda

o Talk: A short introduction to ProActive middleware
 Practical session: ProActive fundamentals
 Talk: ProActive / GCM

* Practical session: ProActive / GCM

 Talk: IDE

e Talk: Autonomic

* Practical session: Autonomic
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Short Introduction to
ProActive
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Agenda (Update It)

« Overview
 Programming
 Deploying

e What else?

e GUIs and tools
 Applications

« Conclusion
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N .
The team : 30+ members

OASIS Team at INRIA In Nice, France
Joint team INRIA / CNRS / Univ. Nice

Team leader: Denis Caromel
o 3 professors

e 2 researchers

* 1 postdoc

e 7 engineers

o 7 PhD students

* + Interns, visiting researchers...

Collaborations: ObjectWeb, CoreGRID, GridCOMP etc..
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The library

» Originates from work on Eiffel //
 Started in 1999

o Official releases ~ every 6 months
* ProActive 3.2.1 released in April 2007
» (Version 3.9 soon)

 Metrics:
» 2000 classes, ~ 300.000 LOC (160.000 NCLOC)

 Compliant with several (de facto) standards

* ProActive startup: ActiveEon
 Training, Consulting, Integrating and Support
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Theory

e Henrio & Caromel sl

e ASP Calculus:

» Asynchronous Sequential Processes
 Based on Sigma-Calculus (Abadi-Cardelli)

Distributed Objects

® Formal PrOOfS Of determlnlsm Asynchrony — Mobility — Groups — Components
(in greek)

Preface by Luca Cardelli

e Implemented in ProActive

@ Springer
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ProActive’s Framework in a nutshell
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Rationale

» Distributed programming entities
» Parallel processes

» Asynchronism

» Synchronization facilities

Sequential Multithreaded Distributed

S—on & S
i

S H<O O S
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Grid Computing with ProActive

=| Challenges: Programming Model,
| Scale, Latency, Heterogeneity,
Versatility (protocols, firewalls, etc.)
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Programming
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ProActive: Model

« Active objects : structuring entities (subsystems)
» Passive objects (fields)
e 1 thread/AO
* Request queue

* Full control to serve incoming requests (reification)

e Sequential processing

« Typed entities (safe)

« Asynchronous Communication between active objects
* No shared passive objects - deep-copy of parameters
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Creation, Invocation and Sync.

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

avm @ vi.bar(); //Wait-By-Necessity UM

/

Q Java Object O Active Object [”:”][l Req. Queue
Q Future Object O Proxy @ Request s Thread
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Automatic Continuations

Concurrent activities

16 CoreGRID Beijing!07 ProActive




Explicit Synchronizations

Aag = newActive (A", [...], VirtualNode)
V v = ag.foo(param);

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

e EXxplicit Synchronization:
o - ProActive.isAwaited (v); // Test if available
o - ProActive.waitFor (v); [/l Wait until availab.
* Vectors of Futures:

» - ProActive.waitForAll (Vector); // Wait All
e - ProActive.waitForAny (Vector); // Get First
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Architecture a Meta-Object Protocol

VM1 P VM2 \
: mobility
communi:catio.n asynchronism service
layer } meta-
: ' objects
i generated

: on-the-fly
: \
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Active Objects and Groups

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

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
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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

(D
(
(
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Deploying
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Deployment : an abstract model

* Problem:

» Heterogeneous
environments/protocols

» Scalability issues (large number of
hosts / latency)

A key principle:
» Separate design from deployment
infrastructure

» Nothing about infrastructure, protocols
or physical resources in the app. code

XML deployment file =
Virtual Node (VN)
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Creation Protocols
* ssh, gsissh, rsh, rlogin
« Isf, pbs, sun grid engine, oar, prun

* globus(GT2, GT3 and GT4), unicore, glite, arc
(nordugrid)

* Registry/Lookup and Comm. Protocols
* rmi, http, rmissh, ibis, soap

 Files Transfers
* scp, rcp
* unicore, arc (nordugrid)

« other protocols like globus, glite will be supported
soon




Activating a XML Desc.

<iudNodesDeibn>
» <udNode name=Dspacheb

ProAdeDesair pad=ProAdegaProadeDes
RemsaProAde Desciir okedo mhexm
MudNode dspache=padgetMudNodeDspa
ReumsheMudNode Dispacherasgavaoh
ehpacherad/es)

AdaedheMudNode

Nodenode =dspachegeN ode]
Reaunshdihodeavdalleamongnodes m

€ 3D Dispacherc3d Dispacher =newAdgC3D Dispat

23 CoreGRID Beijing'07

ara(Shg xmifi

e

appeddhe MudNode

chepaam,node)

Pro-

ing on the Grid



E -
Same Application, Many Deployments

‘ [
‘/\ N %

Local Grid Distributed Grids
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What else?
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Other important features

 Component framework, the ProActive/GCM (just later!)
 P2P environment + Branch & Bound API

 Legacy code wrapping (MPI!)

 Middleware services:

- Fault Tolerance

- SOA integration (OSGI compliancy)
- Migration

- Load Balancing

- Security
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GUIs and tools
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Monitoring view Monitoring menu Legend view

ﬂ & Monitoring - org.objectweb.proactive.icZd.laulicher - Eclipse SDK
File Edit Refactor| Navigate Search Project Control FieldAssist  Run Window Help
| 3 | wEede Qe | B |4 |00 Zoom

= Monitoring 52 Manual refresh = O3 Legend 22 =0
I‘h.-‘irtual nodes

5 | ] Monitoring | & Java

Active objects —

Active by itself

Serving request

Virtual Nodes List Waiting for request

Waiting for result
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- Migrating

Pending Requests

Ry

====  Panding requests :
"tow]l a5 =50
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Monitoring View

b4 Monitoring - Eclipse SDK

Job Monitoring View
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-
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of B FZ“*‘ % = 0| =} Renderer (JOB-1672076495
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b 4 Launcher - TestDeployment.xm|- Eclipse SDK Launches the

File Edit Navigate Search Project Run Window Help deployment descriptor
|Gae | Qe | # |9e e Gv e | @ | E ¥ Launcher| Gz SVN Repo... <+ Plugn De... //»

— - Gives informations
& C3Dxm & TestDeployment.xm E@\@ Hello.xml e %2-’"

<?xml version="1.0" encoding="UTF-8"7> 4]
<ProActiveDescriptor
wmlns:xsi="http:// www.w3.org/2001/XML5chena-instance"

i
F

Kills the application

xs1:noNamespaceSchemalocation="DescriptorSchema.xsd"> g B Hello.xml - error ¥y Launch the application
<mainlefinition id="main" class="A"» > TestDeployment.xm - activated | i Inf i
<mapToVirtualNode walue="1VNmain" /> = poy ' iormations

</mainDefinition> —
<componentDefinition>
<virtualNodesDefinition>
<virtualNode name="1VNmain" />
<yirtualNode name="1VN1" />
<wirtualNode name="1VN2" /> C2D xml editor
<yvirtuallNode name="1VN3" />
</virtualNodesDefinition>
</componentDefinition>

Kill the application

<deployments
<mapping>
<map virtualNode="1VNmain"»
<jumSets ]
L] 2 B
El Console EN Ex bE | o B [iv *‘* =
Launcher

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

Launcher console

L] £ | *]

L |
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CG Communication pattern S 16
Data density distribution (CG version :1.1)
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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)

10,04

Time in mseconds

lacal:reifiable:client lacal:reifiable:najit lacal:reifiable:server
Benchmarlks

|leaI W Before Serialization 2 5erialization [ DeSerialization m Before Add 0 Add 0 After Add
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Java 3D Electromagnetism

» Maxwell 3D equation solver, Finite Volume
Method (FVM)

* Pre-existing Fortran MP! version: EM3D
(CAIMAN team @ INRIA)

» 300+ machines at the same time (Intranet and

cluster)
7 . Large data sets: 150x150x150 (100 million
800 L facets)

/

ho

- \

Bs00. +~ taille du maillage

5 \
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2500 A Q

2 \\ \ — = 31*31%31
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JECS : A Generic Version of Jem3D

B9 Display Preferences

Color

scalars >

Color by

rDisplay Sty
Geometry -
Surface -

Select actor;

Representation:

Decimate factor 0% -
Visibility:
Anti Aliasing O

Outline when moving [

Showfps O

X JECS Tutorial

EIENEYEY

mioal
) Introduction 1o JECS
{5 JECS Installation
“[ Howra install JECS
L[ Unix Installation
L[ Windows Installation
25 Running JECS

[ overview

[ Regquirements
“[ Launch JECS
{5 Visualization using JECS

[ 5 = -
| Installing JECS is like any other java application. You will extract

the contents of the JECS archive into & locatoion, and point your
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
file is located. You will find a doc directory containing the
documentation. The src directory contauns all source code. The
build directory contains everything you need to reproduce JECS

Finariae inclindad in tha archine fla jons jar

nment for Computational Steerir

File Wisualize Edit Deplayment

Steering  Collaboration  Look & Feel  Help

HEI0E

Elrinjv/majala]d

B Customize scalar bar

~Scalar bar options

Title

Number of labels

I |
in
4

Wisible Times
Height width
= )
B
X posituon Y positol
[ = [ =
(@) Vertical {7 Horizontal

95 Viewl §

1 0.486
0.406
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LR ULLL J=H

Mozilla
X XTerm [6]

P Netscape [3] a
+ X caiman.jecs. JECS[2] -

a
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EET code Coupling : B
Vibro Acoustic (courtesy of EADS)

= PA_MPI_Main {
T b FA_APT_Main
B PARALLEL i .
B VIBtOAC +1\r GeLon: | et . TESTSTOP_AC
B ACtoVIE start nextH—HsTart nexti— Heiart ||
B ACT3S datak dataSi—thdatak dataSit—) Hiarar  dataSendt
N FAKENASTRAN | datas_02Ht] '
B TESTSTOP_WIB }I’MmI.I.EI. ,'
I oo DA - - ]
: LdirTOP_AC Hstart cc'.'.p_n‘}_‘K AND |
Hdatahecy clatali_oif i
.:.'atas_n‘}_"\ and Autht
ACtoVIE FAKENASTRAN TESTSTOPF VIE |
XStart nexti—Hstart m-_'xt‘\:"—h—l- start ana’:l'/
datak datasH—Hdatar dataS_TJI—/} datak datasend ‘IJ
datas J2F

00019 g5 )
4 v
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Scilab Grid Toolkit

b Grid Scilab TaolBox [=[0]x]
Cnmmand
[ Scilak Engine: Pending Tasks
& )
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Post Production movie processing

Frames
Making of Nissan
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Post Production movie processing
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Large Scale Deployments

- P PLUGTESTS A |

X [

= 4

Pro sy
he Gri ‘dv'

;| =S
e, ¥ /o

Grid Plugtests 2004,.2005 & 2006 k Grid’S000.- DAS etc...

20 to 40 sites worldwide S
100 GFlops in 2004
1700 Gflops in 2006
4130 cores (2111) in 2006

L o

' P2P INRIA Infrastructure
53 years computation in 6

IBM, Sun, Bull, Apple, x86, 64bits... :__unths on 200+ mgcgmes
Linux, Windows, Solaris, MacOS b /i
ssh, rsh, sshGSI, GRAM

PBS, LSF, SGE, OAR, Globus, Prun




On-going activities

. Programming model
*  Grid Component Model, adaptive components
* Model checking, formal verification of behavioral properties
* High level parallelism patterns (skeletons)

. Deployment
 OSGi gateways
* MPI/ native codes wrapping
» Easier specification, Scheduler

. Middleware services
»  Security at application level
» Distributed garbage collection

. Industrial strength product
«  Quality development process, Support, Service. ProActive/GCM User Group and Contest at

GRIDs@Work 2007: IV GRID
PLUGTESTS, [

Joint European Union/China GRID
28 Oct.-2 Nov. 2007, Beijing, China
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Conclusion

« Usability - High Level Abstractions - Latency

Strong programming model

formal model, active objects, groups, components

Versatile deployment framework

Interfaced with Grid & cluster standards

Pluggable middleware services

Mobility, fault tolerance, security etc...
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ProActive &

Fragrarmumiing, Camposing, Saglaywrg an tlhue Gend

http://proactive.objectweb.org

Let’s practice !
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