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Abstract

This poster presents CyberlIntegrator, a component of the Environmental Cyber-Infrastructure
Demonstration (ECID) project at the National Center for Supercomputing Applications (NCSA),
which is exploring cyberinfrastructure for environmental observatories with an emphasis on
supporting exploratory analysis and end-to-end productivity. CyberlIntegrator is a novel
workflow-based system that supports interactive workflow creation, connection to external data
and event streams, provenance tracking, and incorporation of workflow fragments and
functionality from other systems and applications, all of which enable the types of tasks expected
in observatories. The key features of the CyberlIntegrator system are described below:

» Interactive human-computer interface: Cyberintegrator editor provides a user-friendly
interface for browsing registries of data, tools and computational resources; creating
workflows in a step-by-step exploration mode; re-using and re-purposing workflows;
executing process flows locally or remotely; aiding research explorations using a
provenance-to-recommendation pipeline; and incorporating heterogeneous tools and
linking them transparently.

» Integration of heterogeneous tools: Cyberintegrator engine can execute tools from
multiple heterogeneous software packages while hiding integration complexity. It passes
the outputs of a software tool to the input of another tool transparently to an end user.

« Event-driven execution: Multiple CyberIntegrator instances and other software
applications can communicate using a message enterprise bus and generate and consume
events occurring within or externally to the CyberIntegrator to support event-driven
distributed analyses. For example, analyses of streaming data coming from sensors create
events that could trigger execution of tools and workflows.

» Service execution: A webservice execution engine allows publishing of meta-workflows
created on the desktop to remote machines to share them with the community or run them
on dedicated resources. Using a simple web interface the user can then run those
workflows or remote resources and download shared meta-workflows to the desktop.

Cyberintegrator has been demonstrated with several environmental use cases including (a)
modeling fecal coliform concentrations in Copano Bay, TX; (b) detecting anomalous data from
sensors in Corpus Christi Bay, TX; (c) discovering vegetation variability from large remotely
sensed images at the US continental scale and (d) predicting algal biomass in Illinois streams.



