
Performance Oriented Development and Tuning of 
GRID Applications 

E.Mancini2, M. Rak1, R. Torella1, and U. Villano2 

1Università del Sannio, Facoltà di Ingegneria, C.so Garibaldi 107, 82100 Benevento, Italy 
villano@unisannio.it 

2DII, Seconda Università di Napoli, via Roma 29, 81031 Aversa (CE), Italy 
{massimiliano.rak, roberto.torella}@unina2.it 

Abstract 

The presence of distributed software systems is pervasive in current computing 
applications. In commercial and business environments, the majority of time-critical 
applications has moved from mainframe platforms to distributed systems. In the 
academic and research field, the advances in high-speed networks and improved 
microprocessor performance have made clusters or networks of workstations and 
Computational GRIDS an appealing vehicle for cost-effective parallel computing.  

However, the systematic use of distributed programming can be frustrating, 
especially if the final application performance is more than an issue. Even if great 
effort has been made in developing methodologies and tools that could help the final 
programmer to develop applications independently of the underlying architecture, as 
in GRID environments, very few results have been obtained to support prediction and 
evaluation of prototypal applications. 

In the last few years, our research group has been active in the performance 
analysis and prediction field, developing HeSSE [6-7], a simulator of distributed 
applications executed in heterogeneous systems, and MetaPL, a prototype-based 
language based on XML, able to support many different programming paradigm. 

This paper presents a simulation-based methodology, based on HeSSE and 
MetaPL, which makes it possible to predict GRID application and system 
performance, even when the execution environment is not available and the 
application is not completely developed. This methodology can be used as the basis 
for performance-driven GRID application development, or for GRID system 
performance tuning and design. The paper will show how to model a GRID 
application and a GRID system using this approach, and how to predict its 
performance. Finally, the prediction results will be compared to the actual results 
obtained in the real (i.e., non-simulated) GRID environment, discussing the accuracy 
of the model used and the effectiveness of the proposed approach. 
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