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Abstract

This paper addresses the problem of designing a highly interactive scientific meta-workflow system that aims at building complex problem-solving environments. The meta-workflow is viewed as a framework that integrates heterogeneous workflow engines, software tools, data sites, hardware resources, organizational boundaries, and/or research domains. We present the architecture and implementation of a meta-workflow prototype called CyberIntegrator developed at NCSA. The need for CyberIntegrator comes from common geospatial information system (GIS) problems, where a number of on-going observatory and disaster planning efforts have to be supported by cyber-infrastructures being researched and developed at NCSA. Our current meta-workflow architecture enables users (1) to browse registries of data, tools and computational resources, (2) to create meta-workflows by example, (3) to execute meta-workflows locally or remotely, (4) to incorporate heterogeneous tools and link them transparently, and (5) to provide recommendations about the usage of tools based on gathering and analyzing provenance information. The contribution of our work is (a) in defining the meta-workflow concept focused on science requirements and (b) in architecting technology and prototyping CyberIntegrator software. We demonstrate the value of the CyberIntegrator software by applying it to two classes of complex problems, such as data-driven analyses of multi-variable relationships from remote sensing data and Monte Carlo simulations of maximum amount of pollution that a water body can receive each day and still retain its uses.
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