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Objectives

1 Observation : complexity and heterogeneity of the Grid
®» complex design, deployment and reusability
=®» performance issues

Jd Answer : framework for programming and deploying
components for the Grid

®» implementation of the Fractal model for ProActive
=» extensions for the Grid
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Context : ProActive

A library for parallel, distributed and concurrent
computing

1 Written in Java

1 Active object model

1 Meta Object Protocol
1 Deployment framework



A new implementation of Fractal

AWhy not use Julia?

Could not reuse features offered by ProActive!
=® had to go for our own implementation

1 Specific goals
1 Specific architecture

1 Conformance to the Fractal specification :
# reflective (controllers : Life Cycle, Content, Binding, Attributes)
¢ custom controllers
4 Component and Interface
® typed components
@ bootstrap component
# no templates, no sharing
=® conformance level 3.2 (max is 3.3)
¢ Standard FractalADL



ProActive components : 4 flavors
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Functionalities : distribution

(11 component can be distributed over several hosts
I Distribution is transparent




Functionalities : concurrency

1 Example 1 : synchronous method calls

getAandB() getA()




Functionalities : concurrency

1 Example 2 : asynchronous method calls with futures
and automatic continuations

Non blocking method calls
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Functionalities : groups

1 Typed group communications
12 modes : broadcast or scatter




Functionalities : tools

1 Deployment framework
® virtual nodes
# connection to hosts
# creation of remote JVMs
¢ instantiation / assembly / binding of components

dcommon ADL = common tools with the Fractal community

® composition of virtual nodes

¢ FractalGUI
* run-time capabilities



Design and monitoring tools

Monitoring Look & feel Window Globus

IC2D

World Panel HLegent B
lobusd.inriafrLi Al
40 i P - Adtive Object
R VM = BSHIEISSIHONTEN WM d-BCOEHBESHA WM 6-8CSD0H VM =Bt 340478
R Node-330757
CDRendesngEnginesns | C3DRenderingEngines 1 CBDDispll(hm‘ | C3DRenderingEnginesd Objectwaiting
2 i
AL71 Rmi VM
VM id=38202080
R o Node3s959193
) Standard Host
Wi CaDUsers26
Renderer-1484173115 GlobusJini
G e 1 e s ] priLintiafrLinx—| Globus Host
] " ‘
Renderer-1883927222
CaDRenderingEngine#7
il prLinrafeLine
Jobuski
VM id=995355200509168:5¢
¢ Rendererd4434265
- | C3DRenderingEngine#12
-galereLinriafrl galerell L
- Wi = || Wi : WM id=b. 156
Renderer-S8135
GlobusRs " Globt }-}vl I | | \ 1 n
! \
c [ i
] P e
"
Wi Wi W W
| Renderert731942041— |

g

Renderer-583845365——

Renderer2035894572
f

=

Klndml‘ﬂ!SSHNT

mnnmv-msmss—“

mnﬂlm-iillﬂ'ﬂll—‘

v Display topology (C proportional ® ratio. () filaire | Reset Topology | Monitoring enable

Messages

dear messages.

FractalGUI

File Edit View
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Architecture : MOP
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Architecture : component stubs
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Architecture : component stubs

mobility

asynchronism

component
representative

component
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Architecture : communications

component
meta - objects

method calls are reified

body

component
representative




Architecture : request queue
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Optimisations

1 Optimisations
® shortcuts for distributed communications
* local components :

- - - ——— - - - - - - -y

____________________

____________________



Optimisations

1 Optimizations
@ shortcuts for distributed communications
- distributed components




Optimisations

1 Optimizations
@ shortcuts for distributed communications
- distributed components




Optimisations

1 Optimizations
# shortcuts for distributed communications
- distributed components : tensioning




Sharing ?

A feature of the Fractal model
1 Currently not in our implementation
1 Used for representing resources (database, sensors etc...)




Dynamic reconfiguration?

1 Specified in the model but :
1 Shortcuts ?
A Sharing ?
=» complex operations !



Perspectives : load-balancing

1 Adaptability to stressed environment

[ Connections maintained :
# bindings preserved, NO lost communications
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Perspectives : co-allocation
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Perspectives : co-allocation

(dWhen lots of communications between components
1 Dynamic behavior or specified during design (virtual nodes)




Perspectives : packaging

(1 Archives of components (sub-systems)
¢ ADL
# Classes
# Native codes

d Composition of :
€ components
® virtual nodes



Perspective : legacy code wrappers

method calls PI Code (C/Fortran)
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Perspective : MxN communications

SCATTERING

N components

M compopents
GATHERING

REDISTRIBUTION from M to N




Conclusion

d Fractal model a viable candidate for a Grid component
model

¢ Simple
¢ Extensible
¢ Powerful

1 A part of a framework for Grid / distributed components

(http://proactive.objectweb.org)

Thank you !






