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Scientific Workflows
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Kepler and Kepler Workflows



REAP
Realtime Environment for Analytical Processing

• Adding infrastructure to the scientific workflow software 
Kepler to access, monitor, analyze and present information 
from field-deployed sensor networks.



REAP  Terrestrial Usecase

Explore the impacts of abiotic factors (light, temperature, rainfall) on the dynamics of 
plant host populations and their susceptibility to an insect vectored viral pathogen.

This study requires:

• A detailed understanding of grass community phenology -- measure: 

• ambient meteorological conditions

• soil moisture

• biomass accumulation in the grass canopy

• Support for the analysis and modeling of sensor data to detect: 

• local thresholds -- e.g. hours exceeding developmental thresholds for aphids

• long-term trends -- e.g. within- and among-season soil moisture trends

• significant events -- e.g. timing of peak plant biomass

• Integration of sensor data with archived data to assess the relative impacts of disease, plant 
composition, rainfall, temperature, and soil nutrients on competitive interactions among grasses



REAP Terrestrial Usecase Architecture
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Terrestrial Ecology Usecase 
Workflows

Three areas of workflow focus:

1) event detectors -- alerting on monitored data streams.

2) QA/QC-- producing higher-level derived data products to 
be archived for use in post-hoc analyses. 

3) post-hoc analyses of data



Growing Degree Days from 
Temperature Data



Kepler Plot



Online plot



Summary and Future Work

REAP is adding infrastructure to Kepler to access, monitor, analyze and present 
information from field-deployed sensor networks:

• Access data from technologies used by environmental observatories, like 
DataTurbine, OPeNDAP* (*see oceanography poster), Antelope.

• Interfaces and displays to browse data and be alerted when events of interest 
occur.

• Interfaces to format, filter and archive datastreams, into data-stores like 
MetaCat and SQL Databases, using relevant standards like KNB’s EML, 
OGC’s Sensor Web Enablement TransducerML

• Provide a coherent environment within which to use sensor data in 
conjunction with existing datasets 

• Work towards bidirectional communication (e.g. sensor control, e.g. 
sampling rate changes from within Kepler)
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