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1. ProActive Basic Model, Features, Architecture, and Tools
e 1.1 Basic Model

— 1.1.1 Active Objects, Asynchronous Calls, Futures, Sharing
— 1.1.2 API for AO creation
— 1.1.3 Polymorphism and Wait-by-necessity
— 1.1.4 Intra-object synchronization
— 1.1.5 Optimization: SharedOnRead

1.2 Collective Communications: Groups

1.3 Architecture: a simple MOP

1.4 Meta-Objects for Distribution

1.5 Abstract Deployment Model

1.6 1IC2D: Interactive Control & Debug for Distribution

1.7 DEMO: 1C2D with C3D : Collaborative 3D renderer in //
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2. Mobility
o 2.1Principles:
Active Objects with: passive objects, pending requests and futures
2.2 APl and Abstraction for mobility
2.3 Optimizations
2.4 Performance Evaluation of Mobile Agent
2.5 Automatic Continuations
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A Java for Parallel, Distributed Computing

e A uniform framework:

e A forma model behind:

Main features:

 Remotely accessible Objects (Classes, not only I nterfaces, Dynamic)

e Asynchronous Communicationswith synchro: automatic Futures
Group Communications, Migration (mobile computations)

XML Deployment Descriptors
| nterfaced with various protocols: rsh, ssh, LSF, d obus, Ji ni , RM regi stry

Visualization and monitoring:
www. ObjectWeb .org Consortium
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Objectives and Rationale

Seamless
Sequential Multithreaded Distributed

BN ) B
B =

Most of the time, activities and distribution are not known at the
beglnnlng and change over time

Seamless implies reuse, smooth and incremental transitions
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 model

. coarse-grained structuring entities (subsystems)
o Each activeobject: - possibly owns many
- has exactly
passive objects -- Parameters are passed by
Communication between active objects
Future objects and :
Full control to Incoming requests (reification)
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Call between Objects

b->foo(x)
a
Cﬁg

Copy

-
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Standard system at Runtime

= Synchronous Call i Sub System

ii] Passive Object ——= Asynchronous Call [:] Address Space

Denis Caromel %
RN [ COLDLLDLLE T s



Active object

Sandard object

An active object Is composed of severa Objet
objects::

: : Acti o]
« The object itself (1) cvee Fj:iy

 The body: handles synchronization and
the service of requests (2)

* The queue of pending requests (3)

Body
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. Creating active objects

An object created with A a = newA (obj, 7);
can be turned into an active and remote object:

A a = (A)ProActive.newActive(«A», params, node);
The most general case.

To get a static method as a factory

To get a non-FIFO behavior
class extends implements

A a = newA (obj, 7);

a = (A)ProActive.turnActive (a, node);
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' Reuse and seamless

Two key features:

between standard and active objects
* Type compatibility for classes (and not only interfaces)
* Needed and done for the future objects also
« Dynamic mechanism (dynamically achieved if needed)
foo (A a)
: ag (...);
v =af (...);
v. bar (...);
}
. Inter-object synchronization
« Systematic, implicit and transparent futures
Ease the programming of synchronizations, and the reuse of routines
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' Reuse and seamless

Two key features:

between standard and active objects
» Type compatibility for classes (and not only interfaces)
* Needed and done for the future objects also
« Dynamic mechanism (dynamically achieved if needed)

"A" Eoo (A a) O foo(a) : a.g()

and a.f() are
ag (...); ~ «local »

Y_ - al O foo(p_a): a.g()
v.bar (...): and a.f()are
} «renote + Async. »
. Inter-object synchronization
« Systematic, implicit and transparent futures (“value to come”)
Ease the programming of synchronizations, and the reuse of routines
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. Intra-object synchronization

Explicit control:

Library of service routines.

* Non-blocking services,...
e served dest ();
e served dest (f);

 Blocking services, timed, etc.
e served destBl ();
e served dest Tm (ns) ;
e Waiting primitives
 wai t ARequest () ;
* etc.

ext ends Fi xedBuf f er
| npl enents Active

cl ass

{
| ive (ExplicitBody nyBody)
{
while (...)
{
I f (this.isFull())
nmyBody. served dest ("get");
else if (this.isEnmpty())
nmyBody. served dest ("put");
el se nyBody. served dest ();

[/ Non-active wait
nmyBody. wai t ARequest () ;

33

library classes

e.g. . nyBody.forbid ("put",

“TskFull");
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Call between Objects

b.foo(x)
a
C&

Copy

-
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Standard system at Runtime

= Synchronous Call i Sub System

ii] Passive Object ——= Asynchronous Call [:] Address Space




Share a passive object If same address space
Automatic copy If required
|mplementation: Use of the Mop

Help from the user:

* Point out functions that make access
access by default
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SharedOnRead (2)

Algorithm

o |f aSharedOnRead Object Is send during a method call:

If within the same VM:
» send areference instead of the real object
» (reference counter)+1

o After that:

» Read access can be freely achieved
» Write access triggers an object copy
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SharedOnRead (3)

+ Synchronous Call

) ] ]
. Passive Object —= Asynchronous Call

(> SharedOnRead Object
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« Manipulate groups of Active Objects, in asimple and typed manner:

—> Typed and polymorphic Groups of active and remote objects
——> Dynamic generation of group of results
——> Language centric, Dot notation

» Be able to express high-level collective communications (likein MPI):

* broadcadt,
o Scatter, gather,
e al to all

A ag=(A) ProActi veG oup. («A», {{pl},...},{Nodes,..});
V v = ag. foo(param;
v. bar () ;
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Group Communications

« Method Call on atyped group
« Avoid network latency

« Based on the ProActive communication mechanism
 Replication of N * single > communications
« each communication is « adapted »
o preserve the « rendez-vous »
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Construction of a Result Group

C.)
V v = ag.foo(param);

v.bar();

()
—{( )
@

Typed Group Q Java or Active Object
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Example

class A {. // Build a group of « A »

V foo(P p){---} A ag = (A)ProActiveGroup. (« A »,
1 {al,a2,bl})

class B extends A | |V v = ag.foo(param); // foo(param) invoked
{ ...} // on each member

// A group v of result of type V i1s created

A al=PA newAct (A,);

A a2=PA newAct (A,); /
B bl1=PA newAct(B,); \

v.barQ; ¥ ProActiveGroup.
A a3=PA newAct (A,); // starts bar() on (v); //bloking -> all

// => modif. of each member of v.bar();//Group call
group ag - the result group
Group ga = upon arrival V Vi =
ProActiveGroup. ProActiveGroup. v);
(ag); //bloking -> on
ga.add(a3); vi.bar(); //a single call

//ag 1s updated
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Group as
Result of Group Communication

Dynamicaly built and updated
B groupB = groupA. foo();
Ranking oder property
Synchronization primitive
ProActi veG oup. wai t One( gr oupB) ;
ProActiveG oup. wai t Al l (groupB);
wal t For Al |,

Predicates:
noneArri ved, kArrived, all Arri ved,
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Two Representation Scheme

Management

get G oup of the group
method of classGr oup

Typed group Group of objects
gr oupA gA

get G oupByType
static method of classPr oActi ve

Fonctional use
of the group
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Two Representations (2)

Management operations add, r enove, si ze, ...

2 possibility : static methods, second representation

2 representations of a same group : Typed Group / Group of objects
ability to switch between those 2 representations

G oup gA = ProActiveG oup. get G oup(groupA),;
gA. add( new A());

gA. add(new B()); //B herits fromA

A groupA = (A) dA get G oupeByType(),;
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Broadcast or Scatter for Parameters

 Broadcast isthe default behavior

o Scatter isalso possible
gr oupA. bar (groupC) ; /| broadcast groupC

ProActi ve@ oup. set Scatt er G oup(groupC);
gr oupA. bar (groupC) ; /| scatter groupC

broadcast
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Hierarchical Groups

e Add atyped group into atyped group
» Benefit of the network structure

/\

O O
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Implementation

MOP generates Stub B groupB = groupA. foo();

gr oupA groupB
Stub inherits from the | |

Stub connects a proxy

special proxy for group Proxy for Proxy for
group group

result is stub+proxy

class of object @
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Example : Matrix multiplication

Matrix code : Broadcast to Broadcast approach
e more than 20 lines of Java code

A0, 0): ; M%m

B(O,éO)

PN | % »A&o~
AH&) | (0,0)

B( 0, 0)

A(2,0)] ; A0, 0)]
v

Sep 2
o 2lineswith ProActive groups

for (int i =0 ; i<P: i++)
A. grouprow(i). mul tiply(B. groupcolum(i));
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Measurement : Matrix Multiplication
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Measurement : Method Call
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Optimization
 Parallel calls within a group (latency hiding)
* Treatment in the result order (if needed)
 Scatter (agroup as a parameter to be dispatched in Group. Com.)
» A single serialization of parameters

Conceptuel : Active Group
* A group becomes remotely accessible so:
---> migration
---> Dynamic changes

Perspective: using network multicast
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« MOP (Meta-Object Protocol)
* Runtime reflection (for dynamicity)
* New semantics for method and constructor calls
» Usesthe Java Reflection API

 ProActive

 |mplemented on top of the MOP

 Other models can be built on top of ProActive or on top of the
MOP
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MOP principles

Static or dynamic generation of
Take place of a CPISHEe
Reification of all
of the reified object: type compatible
Stub only depends of the : ohlc
not of the proxy

Any call will trigger the of an object
Cal | that represents the invocation.

It will be . has the semantics
to achieve
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The MOP - principle

- oject[] effarray
Ca” - String nethodnane

- (bject res Clofer

classique

Proxy - Object reify (Call c)

PROXY_CLASS _NAME = nul | Reflect

Echo Objet futur Objet distant

. Body
Futur Active Remote

All Interfaces that I nherit Refl ect
ar e for
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User Interface of the MOP

|nstantiation of reified objects with static method of the MOP class

with interfaces deriving from Ref | ect
Vect or v (Vector) MOP.new nstance ( <nane of reified class ( ) >,
<paraneters passed to proxy>,
< paraneters of reified object constructor > );

Vector v (Vector) MOP.new nstance ( <nanme of class standard>,
<cl ass proxy name to use>,
<paraneters given to proxy>,
<paraneters of reified object constructor > );

Vector v (Vector) MOP.turnReified ( <objet standard>,
<cl ass proxy name to use>,
<paraneters given to proxy> );
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Example : EchoProxy

public class | mpl enments Proxy {
/1 Attributes
Obj ect nyobj ect; Echo
/1 Constructor
public EchoProxy (Call c, Object[] p) {
this. myobject = c.execute();

Reflect

}

/1 Method of the Proxy interface Objet réifié
public Cbject reify (Call c) {
Systemout.println ("Echo->"+c. net hodnane+");

: EchoProxy
return result = c.execute (nyobject);

}
A a =(A) new nstance ("Echo_ A", null,null);
public interface ext ends Refl ect A a =(A) new nstance ("A"," EchoP.",null,null);
PROXY_ CLASS NAME = "EchoProxy"; } A a =(AturnReified ( a, "EchoP.", null);
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ProActive : Implementation principle

Proxy Reflect PROXY_CLASS NAME = nul |

ProxyForBody
Body

live FIFO

ProActive

- PROXY_CLASS NAME = ProxyFor Body
- BODY_CLASS NAME = Body

Active

Application

- live (Body)
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Proxy and Body

Based on interface Act 1 ve and class Pr oAct | ve

Reflect

ProActive Active Future

A proxy / body model

p. foo (parans)

ee‘ Standard

Proxy

oh Reified
- o=

Originalities:

« Extensionsthrough inheritance of the Ref | ect interface

o 3 waysto turn a standard object into areified one

* Reuse of existing classes, polymorphism between standard and reified objects
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An Active Object

Request
Reply Sender Receiver

Reply Receiver

FuturePool

ORT
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Composition d’un objet actif

Multiples Objets
Send reguests (proxy + body)
Receve the requests

Send back the result to the caller

Receive the future updates
Chose (select) and executes the requests
Pending Requests
Pending Futures
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Reqguest to an Active Object
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Listener

Pattern Event Listener

Events are (If needed) generated for each important step

If asked for, sent to the listeners

These Listeners can be dynamically
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Event Types (1)

Active Object:
e Creation
e Migration (activation, Inactivation:  Cycledevie)

Communications:

* RequestSent
* ReguestReceived

* ReplySent
* ReplyRecelved
Service (activity of an AO):
» WaitForRequest
« WaitByNecessity
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Listener - Modifier

ldem Listener + modification of the AO execution:

At creation: change the VM of creation
At migration: changer the destination VM
Step-by-step on communications

etc.

Application: debugging, monitoring, interactif Control of execution

Denis Caromel %
RN [ COLDLLDLLE T s




| ocalization of listeners

Request

Reply Receiver
Sender Listener

Listener

Reply
Recelver
Listener

FuturePool

RequestLine Service

Service
Listener
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Reguest Reception with a Listener

Request
Receiver
Istener

1- Caller
2 - RequestReceived

4 - RequestAccepted
5 - Request Selection
6 - Execution

7 - Sending back thereply
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Objectives

Problem:

 Difficultiesand lack of flexibility in deployment

« Avoid scripting for: configuration, getting nodes, connecting, etc.
A key principle:

. from source code:

Context:
e Distributed Objects, Java
* Not legacy-code driven, but adaptable to it

Denis Caromel %
BRI IR NN N e




Virtual Nodes

Virtual Node (VN):

e |dentified as a string name

e Used in program source

o Configured (mapped) in an XML descriptor file
Operations specified in descriptors:

e Mapping of VN to JVMs (leads to Node in aJVM on Host)

* Register or Lookup VNs

* Create or Acquire VMs

Activities(AO) --> VN VN --> IVMs --> Hosts
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Mapping Virtual Nodes

Provides: ... Uses: ...

Dispatcher RMIregistry, Globus, Grid Service, ...

RendererSet
Example of

an file

: Dispatcher  DispatcherJVM
descriptor:

RendererSet JVMset

DispatcherJVM = /I (the current JVM)
JVMset=//ClusterSophia.inria.fr/ GlobusGram ... 10
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Virtual Nodes in Programs

Descriptor pad = ProActive. ("file:.ProActiveDescriptor.xml");
VirtualNode vn = pad. ("Dispatcher"); // Triggersthe VMs
Node node = vn. 0,

C3D c3d = ProActive.newActive("C3D", param,
log ( ..."created at: " + +
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Virtual Nodes in Programs

Descriptor pad = ProActive. ("file:.ProActiveDescriptor.xml");
VirtualNode vn = pad. ("Dispatcher"); // Triggersthe VMs
Node node = vn. 0,

C3D c3d = ProActive.newActive("C3D", param,
log ( ..."created at: " + +

/I Cyclic mapping: set of nodes
VirtualNode vn = pad. ("RendererSet");
while ( ... vn. )
Node node = vn. 0,
Renderer re = ProActive.newActive(”’Renderer", param,
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Interactive Control & Debug for Distribution

Feat ur es:
» Graphical visualization
e Textual visualization
e Monitoring and Control
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Interactive Control and Debugging of
Distribution

Monitoring  Look &feel  Window:
| Wi ld Panet

TLINR
[HM'Id=ﬂ1rfoH?r_I]t 129
Mode

Hosts, VM, |

N d . $C3DDispatcharis
odes I

ACtl ve ObJ eCtS B = ~galeregiLinux

UM k=156 60680banass 0T .'Wﬂ;’lﬂ=15&ﬂﬁﬂﬁﬂ' -mludgumazﬁgﬁﬂh‘pma ‘HM||1=42n2'u:-iaz
Topology

| b/ “yaleroBNode?)|
Migration

Ve dnde 1 ————— i W1UNode2— | : lere8Notleq

C3DRenderingEngine 'CIDUseTHg ffEUHEIlﬂEfiﬂﬂEllﬂlﬂE#ﬂ | L CIDser e

‘ ¥ Displaytopology. () proportional () ratie @ filaire | ResetTopology | v Monitoring enable

o e

Tiessapges

clear messages:

4] T T x
1220000 (Deate Aodes 7o ofisn == Node Object fpfig nia fpr1aNodeZ sreatad,
A (Creste fodes for off) == Obje ot Id=d 472827 ) 12T b 2Eh 290 e oS 16147 e created based on node pa . InTia i piaNodez
raremdd yoeshe nodesfor ofE) =2 The nede Apflint afupi@NodeZ has been found envm id=d 1FESET O Z7 b3 26 2D & oS1EME 1O e
P20y (Greate nodes forpf T8 =2 WGbject id="156e68680b 303550 260249 e G ATT-Tife created basedon node Wpf1Q.iniafupfiGodez.
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Basic features

Graphical Visualisation:
« Hosts, Java Virtual Machines, Nodes, Active Objects
* Topology: reference and communications
e Status of active objects (executing, waiting, etc.)
e Migration of activities
Textual Visualisation:
e Ordered list of messages
o Status: waiting for areguest or for adata
» Causal dependencies between messages
» Related events (corresponding send and recelve, €tc.)
Control and Monitoring:
e Drag and Drop migration of executing tasks
 Creation of additional JVMs and nodes
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Related Events

R Events lists
' CiDDispatchersa C3DUSET#4

&[l 30 spatatariblsst Finals &[l 30 Eli spatcherdG]rande

Objact st ForReglest ' — Dhjectiwait Ear Requast di (L2 00i=pateherfS|saiP| rels
&';ﬂiwﬂlm“}&gﬂﬂhuﬂp d  Pllafeethial| Fanfrenusst
: * — ObjzetWall Far Request
' ([ER0LlssrHt==ER] el & [C30Mspatanarsdls
- .- — fbjectywait For Reguest -— Dby eotyyaltFor Beguest
- Objact\WW=it For Feguiast & (L300 spatohardSjshew Mass2ge

E frn 100 spatcharssist

fw—llc-—1 izl FarRaguest — Gojzetivsit For Ragoas

HE’I events | Messages recorder ‘ ‘Clear all events | Legend |

Events:

» Textual and ordered list of events for each Active Object
 Logical clock: related events, ==> Gives a Partial Order
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Dynamic change of Deployment
New JVMs

~List of |:urrenl' prn:ssses ." CrEgie ew process :

Hsolidainrafr | fnetfhomedlm h hostname!|lainrlafr

pominriafr | fnetfhomefime| - gsername Imestre

lainriafr | fnetfhomefimesty fava cammand path [ner/linux-libesflocalfjdkl 3 1/bin/j=ava .
: . policy file path [home/lmestre/ProActive/demofsc2001/proactive java palicy]

; classndme ta stalt frinnia preactive rmi startNede 5

: u_&r;&hiutulrs of the class \///hodetolida

"imetfhomefimestref proactive-tmp: fnet/homeflmestre/ ProActive/class [«
Es

cl assp ath

: DIEPLAT=palllata I 1]
Hlenvironment

‘Stop selected process | Start new process

rSh SSh -Mﬁasages fnf pm:nss runnmu frinria. proactive.rmi.StartNode-
‘clear messages

AR TR T ANT - Epﬂﬂrﬂyﬂurﬂvj = Command is rsh =l lmestee letinriafr et linus- ||b|:t'r.l'lnt~a.|.l'_1dk:1 3.1 biny ava —ep
GI Obus .l'net;l'hl:rme.l'lr'nestre.i'prnactnreﬂmp .I'rret.l'hmﬂ&.l’lmestre.l’Froﬁctlve,l’n:las*.-‘.ez‘
—D]aua SECU Ity |jtl|-h:],l' ,fI'IEt‘,l'|'IDﬂ'lE;I'hﬂEEIFE,I'F'J’UﬂC‘!hIEIdemD,I'ECEUD.].,I'p’FDaC-‘t-tUE.JaU-a.-pDhC'l;l' fronrizproactive rmiStartNade ff fnodesolida’
PP T AN e rsh <F Jmerprs i fn) =2 Process started Thread=In = rzh —-| Imestre |o.in
AR R T IERR sl SmErtrs fminl = Process started Thread=ERR => rsh =l Imestre lo.n
L SF - i e o T e S r'.-".-'?'e_r!.re-.-'L i) = ClazsFileServer 'bound on port 2005 with no todebases l:readmg resources from classpath)
T PE R AIN — raly = iRekrre e, g =z [Metected an existing RM| Registry on part 1099
FRDFFEF SN~k Sl dmertrely ."'E_.;'- = Profctive Made successfully I:u:iund in reg.lstn,r at §[le.inriafrinodesolida
FETRE S Eren —mnsre i T o= QR Mede hodesolida created in WM id= =zr4bef B 4032z A7F 458877 ecH124an50:-Fife
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Dynamic change of Deployment
Drag-n-Drop Migration

Look & feel

; Acguire JINI host | Acguire GLOBUS host | Acguire RMI host | Acquire RMI Node ||Hide/Show Dlij_gt:ts' E[u_gﬁﬁll_a}_er- Legend

RuieguesWindows KT

D rag' n' D rOp slett gLt : lefaultfloded

nde Other thread #3 pasisSun0S- amellinuz

taSkS oded oded
+ Other thread #1 ¥ ;

Eiluer thread #8 Other thread 10

#C3DDispatcher #11 oie?
ar OU nd t he :: C3IDRenderingEngine #13

C3DUser #12 L% Other thread #6

WOI’l d C3DRenderingEngine 215

nogine
1gEngine
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Cluster Visualization

| ~Vvorld Panet
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on several machines (2)
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Monitor'ing of RMI, Globus, Jini, LSF cluster
Nice -- Baltimore at SC’02
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Applis with the IC2D monitor

1. C3D : Collaborative 3D renderer in//

a standard ProActive application

2. Penguin
amobile agent application

IC2D: Interactive Control & Debug for Distribution

Feat ures:
Graphical and Textual visualization
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C3D: distributed-//-collaborative

BROADCAST~

Floti
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Object Diagram for C3D

Election - DispatcherFrame Scene Utils
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. Migration of active objects

Migration isinitiated by the active object itself through a primitive:

Can be initiated from outside through any public method

The active object migrates with:
e all pending requests
o all Its passive objects
o all its future objects

Automatic and transparent forwarding of:
e requests (remote references remain valid)

o replies (its previous queries will be fullfilled)
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. Migration of active objects

Object

Calling
Object

Proxy
Body

Migration isinitiated by the active object through a reguest

The active object migrates with
- Itspassive objects - thequeueof pendingrequests - itsfuture objects
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Principles

Same semantics guaranteed (RDV, FIFO order point to point, asynchronous)
Safe migration (no agent in the air!)

Local references if possible when arriving withinaVM

Tensionning (removal of forwarder)
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. APl for Mobile Agents

* Mobile agents (active objects) that communicate
e Basic primitive:
 public static void migrateTo (String u)

 public static void migrateTo (Object 0)

e public static void migrateTo (Node n)

e public static void migrateTo (JiniNode n)
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. APl for Mobile Agents

* Mobile agents (active objects) that communicate

/1 A sinple agent
cl ass | npl enents Active, Serializable {
public () {}

public void (String t){ // Move upon request
ProActive. mgrateTo (t)

}

public String (){ // Repplies to queries
return (1 am at ” + InetAddress.getLocalHost ());
ks
public (Body myBody){
while (.. not end of iterator ..){
res = myFriend. (O // Query other agents

+
myBody.fifoPolicy(); // Serves request, potentially

\

=4
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. APl for Mobile Agents

« Mobile agents that communicate

* Primitive to automatically execute action upon migration

e public static void onArrival (String r)
I

 public static void onDeparture (String r)
I

e public static void beforeDeparture (String r)
I
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. API for Mobile Agents

Itinerary abstraction

Itinerary : VMsto visit
* specification of an itinerary as a list of (site, method)
* automatic migration from one to another
« dynamic itinerary management (start, pause, resume, stop, modification, ... )

Still communicating, serving reguests:.

// Do all migration first, then services, Default behavior

/[ Serving the pending requests upon arrival before migrating again
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Characteristics and optimizations

Same semantics guaranteed (RDV, FIFO order point to point, asynchronous)
Safe migration (no agent in the air!)

Local references if possible when arriving withinaVM

Tensionning (removal of forwarder)
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Characteristics and optimizations

Same semantics guaranteed (RDV, FIFO order point to point, asynchronous)
Safe migration (no agent in the air!)

Local references if possible when arriving withinaVM

Tensionning (removal of forwarder)

-
forwarder




Together with Fabrice Huet and Mistral Team

Objectives:

~ormally study the performance of Mobile Agent
ocalization mechanism

nvestigate various strategies (forwarder, server, €tc.)
Define adaptative strategies
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1-

Analyse Markovienne des répéteurs

Paramétre Description
1/A Temps moyen d’inactivité de la source
1/v Temps moyen d’inactivité de Pagent
1/6 Durée moyenne de migration
1/~ Délai moyen inter-sites

TAB. 4.1 — Parameétres de la modélisation du mécanisme des répéleurs
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(100 }—-(110 )—-{znn )—-—{210 }—-—(300 }—-

- "

(0,01 ) {011 )—'{101}—-{111)—-(201)—={211}—-(301}—-

FI1G. 4.2 — Etats et transitions du mécanisme des répeteurs

Denis Caromel %
BRI IR NN N e

Aucun
Message

Message
En
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3 -

Départ

Transition

ArTivée

Description

(1,0,0)

(2,0,0) avec i > 2

(2,1,0) avec ¢ 2> 1

(1,0,1)

(2,0,1) avec i > 1

(4,1,1) avec ¢ 2> 1

(1,1,0)
(1,0,1%)
(2,1,0)
(2,0,1)
(i 4+ 1,0,0)
(£,1,1)

(1,1,1)
(1,0,0)
(3,1,1)
(2 —1,0,1)
(i +1,0,1)
(i—1,1,1)
(1,0,1)
(1,0,0)

Début de migration
Nouveal messnge généré
Début de migration
Nouven message généré
Fin de migration

Nouvenn message généré
Début de migration
Message s atteint I'agent
Début de migration
Message n effectnué un saut
Fin de migration

Message n effectuné un saut
Fin de migration

Message a atteint la source

Denis Caromy TaAB. 4.2 — Défails des transitions dans [e modéle des répéteurs




a) commmication divecte

déhlogué ‘I' %)

= Reéfarence

Apent en conry de migration Action

Répéten
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Servenr novif

A=,
B = i)
=k
0 =x0
E =X

Serveur blagué
F =00
= w0




O -

a) commminication diracte
appel

==

migration

b} migration 7T T

]-“-3'”' |:||

A

—

szt Agent en cours de migration

e

O Serveur de localisation

F1G. 4.7 — Détails des transitions du modéle du serveur - source ef agent
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a) appel et attemte de la rédponse du serveur
o)

4 . \Ti afttonhe

b) remise en quens

A

R ise ¢n quens

D Noeud

wee, Apgent en cours de migration

—

O Serveur de localisation

Fici. 4.8 — Détails des transitions du modéle du serveur - le serveur
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8 -

Parameétre Description
A Attente de la source
7 Attente de I’'agent
& Inverse de la durée de migration
1 Inverse de la latence vers ’agent
Yo Inverse de la latence vers le serveur
Ji; Tanx de service

AB. 4.5 — Description des paraméires de la modélisation du serveur de localisation
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‘Automatic Continuations

Cli=nk Serwvenr TNETA Servenr CHES

77

®
shphi 1%

p_mb:=inria_kd.Members("SLOOE"[) ;
p_mby.print;

Members (pnams: Skring): Projeck_Members 1=
local mb: Project Member:
oo

rezulc:= mh.creatbe:
$hphi 3% result.get_inria(locallzd . .members (pname)

resulkt.s=t_cnre (conrshd.Meokers (pname) ) ;

® .
S\phi_ 2% I

Transparent Future transm ssions (Request, Reply)
95
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Currently in ProActive:

Remotely accessible Objects
(Classes, not only Interfaces, Dynamic)

Asynchronous Communications, Futures
Group Communications (wor ked on)

Migration
Visualization and monitoring (1C2D)
Non-Functional Exceptions. Handler reification for mobility

Others:
o Security (prototype)

o Components (prototype)
 Communicationswith disconnected mode (exp. Going on)
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Some Perspectives

Non-functional Exceptions:
— Exception handler (object) attached to Future, Proxy, AO, JVM, middleware
— Dynamic transmission of handler
— Use to managed Disconnected Mode (e.g. wireless PDA)

ProA ctive Components:
— CCM model (component car { provides...; Uses...; emits ...; attributes ...}
— Fractal (object web model for implementation)
— Hierarchical components
Checkpointing:
— Communication induced checkpoints
— Message logging

> and Integration
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o A library: 100% Java
e Parallelism, Distribution, Synchronization (CSCW), Group and Mobility

* Reuse -- seamless
 Polymorphism with existing class types
« Asynchrony -- Wait-by-necessity
An interactive tool towards GRID:

A calculus:
 Capture the semantics, and demonstrates the independence of activities
* First results on Confluence and Determinism
« Mobility to be added

ProActivevs. RMI alone: - 30% of code WWV. | nria. fr/ oasi s/ ProActi ve
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ProActive oo

The Java library for Parallel, Distributed, Concurrent computing with Security and Mobility e Pr;ect

Applications Mew version 0.9.1 with source code (Apr. 2001) coming s00n

1can Profctive is a Java library for parallel, distributed, and concurrent computing, also featuring mobility and security in a uniform framework, With a reduced set of simple primitives,

ProActive provides a comprehensive AP allowing to simplify the programming of applications that are distibuted on Local Area Network (LAN), on cluster of workstations, of on
Download Intemet Grids.

The library is based on an active Object pattern that is a uniform way to encapsulate:
a remotely accessible object,

a thread as an asynchronous activity,
an actor with its own script,

a server of incoming requests,
s a3 mobile and potentially secure entity.
ProActive iz only made of standard Java classes, and reguires no changes to the Java Virtual Machine, no preprocessing or compiler modification; programmers write standard Java

code. Based on a simple Meta-Ohject Protocal, the library is itself extensible, making the system open for adaptations and optimizations. ProActive currently uses the RMI Java
Feedhack standard library as a porable transport layer.

Contacts & graphical interface, |20, allows the remote monitoring and steering of distributed applications.

Jobs
ProActive features the following:

o Active ohjects, Asynchronous calls, Messages (Request and Reply) o LGPL licence to be available soon for ProActive
o Migration, Mobile Agents ® ProActive joins the ObjectWeb consortinm (March 2002)
o Searnless sequential, multi-threaded, and distributed programming » Version 0.9 (Nowv. 2001)

o Reuse: polymorphism between standard object and Active objects o Improved API, organized in packages and simpler to use
& Automatic fature-based synchronizations (wait-hy-necessity) # Seamless management of the RMIRegistry

Libraries for sophisticated synchronizations, collaborative applications Transparent, dynamic code dowmloading

Cormnpatible with Swing and AWT Improved IC2D visualization application

XML descriptors for Metacomputing Components XML descriptors

The ProActive Team mv,\,ri_(;
11794 WI NRITA LDownload Profctive 0.2 il

hittp i dnria frioasis/Pro A ctive 4
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DIVA: Distributed Int. Virtual World in Java

yvizualization

File

Host: ilu Ly . User: E:Step hane
| o MatoR O,

|"".AII ohjects "ﬂusest- ohjects

List of all

cube 1 etetetet
cilhe 2
cuhe 3
cube 4

cube

I""nu users | Closest users received messages
List of all

message to send

| s |
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Extra Material




Together with:
Francoise Baude, Roland Bertuli, Christian Delbe (OASIS),
Said El Kasmi, Stéphane Lanteri (CAIMAN)
3D Electromagnetism Applications:

» Visualize the radar reflection of a plane

Goadls:

» Seguential object-oriented design, modular and extensible
» Designed to allow both Element and V olume type methods

» Vadlid on structured, unstructured, or hybrid meshes.
» Sequential version can be smoothly distributed,
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Avion Furtif F117
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Airbus A318

Meshing, 1 color par processor, 9 here




Meshes: Vertices, and Elements

Numerical Method: Finite Volume Methods (vs. Finite Element Methods)
« avery general method

Computation of aflux balance through the boundary of Control VVolume
« the calculation support of FVM (vs. Vertices of the mesh)

Example, and experimentation:
e Control Volume = Tetrahedron
o Facet = Triangle
----> Picture
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Control Volume in 2D and 3D

CoptrcVolime

T

Crort roay ol e 50 ContiolVolwme2D

Gpeleck  doube Teseleck : double
Telect  double Feelecy . dunbile
Qgalac : deuba femagy : doiblz
Tmays : double BemagZ : doubls
Pemany : doukle Teotl1xk o double
TgemayZ . duuble Tl double
fuxx - double
Fofuxy  double ¥ ontralvolurre200)
Tetuxs  double

¥Cortrolvelurmezor

o

I I
HexahzdronCy TetrshedroqCy

Dwertexal
1"Hu;«u:lhl:l.ir_lrll:h.ﬂ:l 2 verex3D
Dwartexal
SwertexID

*‘_etrahadmnl’:vl:ﬂ DertexdD 2 NVertexdD 0 NVertexdD wd  WertexDD)
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Facets in 2D and 3D

Wiienteredl aoet

Facet
Serromm ;- double

VoampuraElacFh) © voic
*L‘UH.'ILIMHMHQFI-L'H[} - ownd
YeomputeNormaVector] - vold
"FEEE’[I:

*eqruafsfa.f:,' CJRect]  boolean
Crompute TirmoSicpt) © vord

=

*vtuCenteredFacet()

CCznteredl 3cet

SEltCenteredFacet]

2 &

VixCarteradFacet 20

WixCenteradFacat 30 EiCemeraedFacetZ

EirCeneradFacet 30

oty Centeredr acetU0)

Wty Centered-acetiL0 || ®ERCenterzdr acet D)

®LitCenter=dr acets0()
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Architecture of the sequential version

; reference to & standsrd ohjiject
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Architecture of the distributed version

K f__\ Sub-Domain 1
r -
Sub—domain Face
active ohject y Veoher
Face
Face
o nd walues fhat have reaulbed
from an updlate fo a CW ~
_ cv
Wrapper - —
o
- ; Shared Cis Sth
e UL LT zub—domain k
Heighbour xu Bdomain G group (HCYGE) e,
Fush values that must result
fromja epd ona CW
-
Neighbour Sub—domain group (S DGE)
oo ool
Volume Yilume
vestor ) izl o Bt
L
-_-___'_—'--. : reference ro a  remole obpcl
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