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The need for realistic simulations of complex systems relevant to the modeling of
several modern technologies and environmental phenomena increasingly stimulates
the development of advanced computing approaches.

Nowadays it is possible to cluster or couple a wide variety of resources including
supercomputers, storage systems, data sources, and special classes of devices
distributed geographically and use them as a single unified resource, thus forming
what is popularly known as a "computational grid" [1, 2].

Grid Computing enables the development of large scientific applications on an
unprecedented scale. Grid-aware applications (meta-applications, multi-disciplinary
applications) make use of coupled computational resources that cannot be replicated
at a single site. In this light, grids let scientists solve larger or new problems by
pooling together resources that could not be coupled easily before. Designing and
implementing grid-aware applications often require interdisciplinary collaborations
involvin g aspects of scientific computing, visualization, and data management [3].

Multi-disciplinary applications are typically composed of large and complex
components, and some of them are characterized by huge high performance
requirements [4, 5]. In order to get better performance, the challenge is to map each
component onto the best candidate computational resource having a high degree of
affinity with the software component. This kind of mapping is a norttrivial task.
Moreover, it is well known that, in general, the programmer's productivity in
designing and implementing efficient parallel applications on high performance
computers remains a very time-consuming task.

Grid computing makes the situation worse as heterogeneous computing
environments are combined so that the programmer must manage an enormous
amount of details. Consequently, the development of grid programming
environments that would enable programmers to efficiently exploit this technology
is an important and hot research issue. A grid programming environment should
include interfaces, APIs, utilities and tools so as to provide a rich development
environment. Common scientific languages such as C, C++, Java and Fortran should
be available, as should application-level interfaces like MPI and PVM. A range of
programming paradigms should be supported, such as message passing and
distributed shared memory. In addition, a suite of numerical and other commonly
used libraries should be available.

Today, an interesting discussion is opened about the need to think at new abstract
programming models and develop novel programming techniques addressing
specifically the grid, which would deal with the heterogeneity and distributed
computing aspects of grid programming.

In this talk, after an introduction on te main grid programming issues, an
overview of the most important approaches/projects conducted in this field
worldwide will be presented. In particular, the speaker’s contribution in designing
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some grid extension for a new programming environment will be shown. This work
constitutes a joint effort conducted by some academic and industrial Italian partners,
in particular the Department of Computer Science of the Pisa University and
CNUCE-CNR, in the framework of the ASI-PQE2000 National Project aimed at
building ASSIST (A Software development System based on Integrated Skeleton
Technology) [6, 7, 8, 9].

The main target for the ASSIST Team is to build of a new programming environment
for the development of high performance applications, based on the integration of
the structured parallel programming model and the objects (components) model. In
this way, ASSIST should be available for a wide range of hardware platforms from
the homogeneous parallel computers (MPP, SMP, CoWs) to the heterogeneous ones
(Grids) [10].
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