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GRID definition
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Programmer perspective (today)

• collection of heterogeneous resources, dynamically available in
time, subject to faults & misfunctioning, searched, recruited,
secured, deployed and used to perform complex tasks

•concurrent activity set up, mapping and scheduling;
resource management (recruiting, monitoring,
repairing); communication & synchronization
management; fault tolerance and security
management; heterogeneity management (cross
compiling, architectural neutral data formats), ...



European Research Network on Foundations, Software Infrastructures and Applications
for large scale distributed, GRID and Peer-to-Peer Technologies

Programmer perspective (today) (2)
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Programmer perspective (today) (3)

Support code
Functional core
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NGG recommendations
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How to implement NGG recommendation ?

• Exploit layered design of grid middleware + programming environments

Network centric operating systems

Grid middleware mechanisms (RISC)

Runtime

Compiler tools

High level programming environments

Applications
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Plus ...

• Advanced programming models

• providing predefined, customizable,
efficient programming skeletons -
design/coordinations patterns

• move away from assembly language

• implemented by compilers or RTS/libraries
(exploiting layer hierarchy)

• relieve programmers of unnecessary burden,

• possibly free them !

Compiler tools

OBJ code RTS
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Is it possible ?

• GRID.it

• ASSIST high level, structured, parallel programming environment

• compiler + run time + grid middleware

• heterogeneous node handling +
adaptivity (performance contracts)

• up & running since 2001
(advanced features in 2005)
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Exp 2: Data-Parallel(STP)
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• GCM: the Grid Component Model

• hierarchical composition

• RPC + data/stream + event ports + structured interaction patterns

• component autonomic control (non functional features, including
performance, and grid management)

• reference implementation in

• interoperable (WS),
advanced programming models on top of GCM (skeletons)
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The Programming model Institute perspective
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The GCM features: collective communications
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The GCM features: hierarchical composition

Collective communications

Hierarchical composition
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The GCM features: autonomic management

Contract

Manager
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The GCM features: portability

Globus
POSIX
SSH

glite CGSP
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The GCM features: interoperability

WS
framework
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The challenges: “invisible” vs “aware” models

invisible grid + automatic adaptation

• Actually

• Vision and awareness of grid
peculiarities and problems
(system programmer level)

• Invisible grid á la power grid
(application programmer level )
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The challenges: bunch of services vs. structured

Network centric operating systems

Grid middleware mechanisms (RISC)

Runtime

Compiler tools

High level programming environments

Applications

Interface

Interface

Computing
infrastructure

Mechanisms

Policies

Applications
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The challenges: AOP vs. everywhere concerns

Interface

Interface

Computing
infrastructure

Mechanisms

Policies

Applications
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The challenges: global vs. grid computing ???

• is there any difference among global and grid
computing ?

• if we get rid of terminology issues

• if we choose each time a common abstraction
level

• if take the more general/abstract viewpoint
possibile


