Concerto Workshop JPDC at IPDPS 2003, Nice 1

Resource Man agement for Parallel

Adaptive Components

Luc Courtrai, Frédéric Guidec ,

Nicolas Le Sommer, Yves Mahéo

Valoria, Université de Bretagne - Sud

Workshop JPDC, IPDPS

22 April 2003, Nice

Concerto Workshop JPDC at IPDPS 2003, Nice 2

Context and objectives

¯ Research domain : Grid Co mputing

˘ Applications exploiting one or several distributed

platforms

¯ Target pl atforms (~ clusters)

˘ more and more heterogeneous (hardware and network)

˘ often non dedicated ( e.g. workstations in a fast LAN ®

multiple applications and users )

¯ Approach

˘ Complexity and reusabilty : components

˘ Clusters : parallelism

˘ Heterogeneity : adaptation

Concerto Workshop JPDC at IPDPS 2003, Nice 3

Parallel adaptive components

¯ Parallel compo nen t

˘ Component º deployment u nit

× a component is deployed on a distributed platform

× a component involves several activities running in

parallel

¯ Adaptive compone nt

˘ Adaptation�

× at deployment time

× at run time

˘ � according to the environment

× Environment º set of resources whose state can be

observed at run time

Concerto Workshop JPDC at IPDPS 2003, Nice 4

Research directions

¯ Objectives

˘ Definition of a basic model of parallel component

˘ Modelling of the envir onment in terms of

resources used (or usable) by a component

ª Definition of resource observation schemes

¯ Prototype

˘ Java

˘ Deployment platform for parallel adaptive component s: Concerto

Concerto Workshop JPDC at IPDPS 2003, Nice 5

Parallel component

¯ Structure

˘ Component º set of threads

˘ Grouping of threads in fragments

× Fragment º unit of placement

× threads within the same fragment can share objects

× threads ofdistinct fragments communicate in the usual ways

( sockets ,RMI, JMS,�)

¯ Na ming

˘ Identification as a resource

˘ Name provided by the functional part (RMI, etc .)

Concerto Workshop JPDC at IPDPS 2003, Nice 6

Interfaces

¯ Function al interface

, Under the programmer´s responsability

× RMI interface, client - server with TCP/UDP, etc .

¯ Life - cycle interface

˘ Deployment , launching , termination �

¯ Resource interface

˘ Component º (observable) resource

Concerto Workshop JPDC at IPDPS 2003, Nice 7

Deployment of components

on the Concerto platform

Node #1 Node #2

Node #3

1 JVM per node

Fragments isolated

                                   within a JVM

1 component =
n
fragments

disseminated over
m
nodes

n
fragments per JVM

m
threads per fragment

Concerto Workshop JPDC at IPDPS 2003, Nice

8

Deployment

¯ XML Descriptor

¯ Structure

                                                  ˘ Lists of fragments and threads

¯ Directives for the placeme n t of fragments

                                                  ˘ Replication

                                                  ˘ Placement on a specific node

¯ Deploy ment constraints

                                                  ˘ Needs regarding the platform
( e.g. RMI registry )

Concerto Workshop JPDC at IPDPS 2003, Nice

9

Resource management

¯ Services offered to compon ents

                                                  ˘ Resource discovery

                                                  ˘ Observation of a resource´s state

                                                  ˘ Notification on state changes

¯ Approach

                                                  ˘ Model and observe resources locally on each

                                                                                 node

                                                  ˘ Take into account the distribution of resources

                                                  ˘ Model and manage ^global~  resources

Concerto Workshop JPDC at IPDPS 2003, Nice

10

Resource modelling

¯ ^System~ resources

                                                  ˘ Characterize the hardware platform

                                                                                                    ×
e.g. CPU, memory , swap, network interfaces, hard disks

¯ ^ Concept ual ~ resources

                                                  ˘ Characterize applicative resources

                                                                                                    ×
e.g. threads , sockets , directories , files

                                                  ˘ � or provide application - level services

                                                                                                    ×
e.g. RMI registry , communication library

                                                  ˘ � or  take part into the deploym ent model

                                                                                                    ×
e.g. component, fragment

                                  Concerto Workshop JPDC at IPDPS 2003, Nice

11

Resource modelling

Resource

+ id (): ResourceId

+observe(): Obs ervationReport

Net workInterface

Socket

CPU Link

Memory

T hread

File

ClusterNode Component

DatagramSocket

Fragment

ResourceId

identified by