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Abstract 
Grid computing enables scientists to solve large, complex physics problems and provides transparent access to the required 
computing and storage resources. However, choosing the ideal algorithms and solutions for a Grid application remains an 
active research area because of the heterogeneity of the Grid resources as well as the dynamism of the application execution 
phases at runtime. The increased complexity, heterogeneity and dynamism of Large Scale Scientific and Engineering 
applications make existing programming paradigms and tools ineffective to exploit the Grid as well as the physical properties 
of applications. Autonomic Computing, that is inspired by biological systems, provides a paradigm shift that will enable us to 
develop autonomic applications that can self-configure their components and their execution environments to optimally 
exploit the heterogeneity and dynamism experienced at runtime by both the application and Grid resources. In this 
presentation, I will introduce the Autonomic Computing Paradigm that models any application as a closed loop control 
system that is continuously being monitored, analyzed and automatically adapted by changing application algorithms and/or 
its execution environment to achieve self-optimizing operations. I will also present our preliminary results and experiences in 
applying the autonomic computing paradigm to several applications including wild fire simulations, partial differential 
equation transport problems and medical heart simulations. 
 

  Categories & Subject Descriptors:  
   I.m [Computing Methodologies]: MISCELLANEOUS.  

General Terms:  

Algorithms, Management. 
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