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The objective of the fellowship was to explore the task flow model for grid application programming and its efficient implementation and deployment in grid installations. The intended result was a blending of Satin's highly-efficient and fault-tolerant divide-and-conquer paradigm, with the more generally applicable task-flow model from GRID superscalar. The expected result was an integrated system in which task-flow applications written in Java can execute flexibly and efficiently in grid installations.

At the beginning of the first period of the fellowship, Ani got familiar with the different research under development in the two institutions, basically Ibis/Satin, the GAT API, and GRID superscalar (GRIDSs). This included reading the corresponding publications and documentation and implementing simple examples for Satin and GRIDSs. After evaluation, the integration of  Ibis/Satin and GRIDSs was given up since it would have represented a major re-implementation of GRIDSs, and we considered that this was not the objective of CoreGRID research. 

The research was then re-planned to design and implement a methodology to predict the resource reliability of the Grid resources on top of GRID superscalar. This allows to reduce the resource failures during the execution of the applications which, together with the recently implemented fault-tolerance features, will enable a very robust environment. This research was completed with the design and porting of GRIDSs on top of the GAT API, which enables us to use different basic middleware with the same GAT-based implementation. This roadmap for the research was designed at the end of the first period. 

During the second period, Ani designed and implemented the resource reliability methodology and the porting to GAT. The reliability research was based in the idea of the dynamic nature of the grid, where it is difficult to predict the resources' behavior. As the applications can have different characteristics, there is no single best solution for mapping applications onto reliable resources for all applications. A strategy to find the most reliable resources, which may minimize also the overall application completion time: maximizing jobs performance and/or minimizing communications time regarding the application characteristic, was designed and tested. This strategy was based on the trustfulness and in the performance of the resources. 

The trustfulness of the resources is evaluated using historical information given by a notification service regarding the potential source of faults during the execution. In particular, it takes into account the resources accessibility, resources dropping (i.e. job crashing during the execution due to the sudden unavailability of resource), execution environment variations, job manager failures (i.e. system cancel the job) and network failure (i.e. packets loss between resources). Therefore a value, called distrust value, is assigned to each resource which increases when the job fails. Consequently, the resources with the lower distrust value are better matched for the tasks of the application. Afterwards, the resources will be qualified, by taking into consideration the amount of disk storage that the application requires for the execution. The necessary amount of storage is computed using estimation on the number and the size of input, output and temporary files of the application. With this information the resources are then ranked from the more to the less trustful ones. 

Thereafter, the ranking of each resource is revisited by taking its performance into account. The performance is not evaluated as an absolute value, but according to the current load of the resources. The challenge is to select the least loaded resources among the eligible reliable ones. The processor speed, network related characteristic (network latency and bandwidth) and resource load are among the parameters, which can give us an estimation regarding the execution time. This step is based on static information and is done before execution. 

Afterwards the concern is how to find the most powerful resource among the most reliable ones. Since the most reliable resources are not certainly the most powerful ones. The proposed policy must find a compromise between these two metrics. A user-parametrized formula is then used to trade-off between the trustfulness and the performance. This reliability methodology was implemented and integrated in the GRIDSs deployment center.

The other work performed in the second phase of the fellowship was the integration of GRIDSs with GAT. GRIDSs runs on top of Globus Toolkit, Ninf-G and ssh/scp. Our challenge in this part is to implement the GRID superscalar’s runtime system using GAT, in order to provide a Grid programming environment that is both high-level and platform-independent. The Grid Application Toolkit (GAT) provides a glue, which maps the API function calls executed by an application to the corresponding adaptor-provided functionality. GAT provides a simple and stable API to various grid environments (like Globus, Unicore, Gridlab services). GAT handles both the complexity and the variety of existing grid middleware services via so-called adaptors. Ani designed the integration and implemented it using the C version of GAT. 

Finally, in the last phase of the fellowship Ani performed an evaluation of the different implementations using a set of examples and a set of Grid resources available both at VUA and UPC. 

The results of this fellowship are published in a CoreGRID Technical Report and in a CoreGRID workshop paper. The aim is to submit a final publication to a journal with the last results.
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