RDESC Final report - RPI/TWC - year 3.
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DOE award # and name of the recipient (Institution), DE-FG02-12ER26106/DE-
SC0008616 to Rensselaer Polytechnic Institute

Project Title and name of the PI, Resource Discovery for Extreme Scale
Collaboration (RDESC). Prof. Peter Fox; PL.

Date of the report and period covered by the report, May 29, 2015 covering the
period June 1, 2014-May 31, 2015 (year 2 award period August 31, 2014)

A brief description of the accomplishments during the final funding period. Overall
project website is http://tw.rpi.edu/web/project/rdesc and contains many levels of
documentation of project activities and progress. At RPI PI, Prof. Peter Fox, Benno
Lee (graduate student), and Patrick West (principal software engineer) participated
in the project. Stephan Zednik (senior software engineer), lead for the S2S
technology also worked on RDESC. RDESC activities are arranged in working
groups: http://tw.rpi.edu/web/project/rdesc/workinggroups (see brief description
and participants in Appendix A).

Primary activities:

* Finalized RDESC portal with ontology-based editing and discovery capability for
selected resource types.

RPI maintained the rdesc.org and rdesc.net domain names for the project which

hosts the discovery portal (key milestone for this year): https://rdesc.org/browser/

(see Fig. 1) populated with over 774,000 resources. The discovery portal uses the

developed queries that match to the underlying ontology encoded triples captured

from the resource publishing.
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Title: Background Air Pollution Monitoring Network - Measurements of Greenhouse Gases (Canada)
Resource: http://sciflo.jpl.nasa.gov/LOD-DIF/GCMD/DIF-CANEMRCCRSBAPMN (; )

Type: Dataset

Description: This dataset includes measurements of greenhouse gases. Variables: CO2 (all), CH4, CFC's, N20
(Alert). The data covers the West Coast-Estevan Point, the East Coast-Sable Island, and Arctic-Alert. This data is
currently applied to the analysis of temporal trends in greenhouse gases and atmospheric processes related to
sources and sinks to better predict climate impacts and changes. Spatial Data Organization Information - Indirect
Spatial Reference: Direct Spatial Reference: Point (Lat./Long. Coordinates) Spatial Reference Information -
Horizontal Coordinate System Definition - Planar - Planar Coordinate Encoding Method: Coordinate
Representation: Abscissa Resolution: Ordinate Resolution: Distance and Bearing Representation: Distance
Resolution: Bearing Resolution: Bearing Units: Bearing Reference Direction: Bearing Reference Meridian: Planar
Distance Units: Geodetic Model: Horizontal Datum Name: E...

Title: Bow Drill3 CAN-AM Data for Various Drilling Locations off the Canadian East Coast

Resource: http://sciflo.jpl.nasa.gov/LOD-DIF/GCMD/DIF-CANEMRCCRSCAN-AM (metadata)

Type: Dataset

Description: This data set contains CAN-AM environmental monitoring network information for various drilling
locations off the Canadian East Coast. Normal and intensive synoptic mode observations include wind, air
temperature and barometric pressure, sea temperature, wave height, and rig heading and rig heave, pitch and
roll for the years 1984 to 1987. Spatial Data Organization Information - Indirect Spatial Reference: Direct Spatial
Reference: Point (Lat./Long. Coordinates) Spatial Reference Information - Horizontal Coordinate System
Definition - Planar - Planar Coordinate Encoding Method: Coordinate Representation: Abscissa Resolution:
Ordinate Resolution: Distance and Bearing Repr Distance ion: Bearing Resolution: Bearing
Units: Bearing Reference Direction: Bearing Reference Meridian: Planar Distance Units: Geodetic Model:
Horizontal Datum Name: Ellipsoid Name: Semi-major Axis: Denominator ...

EARTH SCIENCE > ATMOSPHERE > AIR QUALITY (2)
EARTH SCIENCE > ATMOSPHERE > AIR QUALITY > LEAD
(1) Title: Forest Insect and Disease Survey of Canada - Ontario Region Infobase

Resource: http://sciflo.jpl.nasa.gov/LOD-DIF/GCMD/DIF-CANEMRCCRSFIDSONT (metadata)

Type: Dataset

Description: The dataset includes insect and disease damage - defoliation histories, incidence of insect and/or
disease. Forest health - drought damage, regions of decline (mapped), and acid precipitation damage. Value
added thematic data obtained by field measurements and aerial mapping (manual). This data is applied to
accumulate historical information on occurrence and damage caused by forest insects and disease; accumulate
information on forest health on an annual basis. Potential icati : prediction of insect/di: outbreaks;
assessment of impact on forest yield. Spatial Data Organization Information - Indirect Spatial Reference:
Administrative Units Direct Spatial Reference: Point (Latitude / Longitude and Rectangular Grid) ...

Special Measured Properties

Measured Proeprties for Land Surface Temperature (490)
Measured Properties for Soil Moisture (329)

Measured Properties for Vegetation (24)

Measured Properties for Weather (6315)

Title: Ground Water Levels at Selected Sites in New Brunswick, Canada

Resource: http://sciflo.jpl.nasa.gov/LOD-DIF/GCMD/DIF-CANEMRCCRSGRWATER (metadata)

Type: Dataset

Description: The purpose of this database is to measure fluctuations in groundwater levels at selected sites in
New Brunswick. The water level information indicates depth below ground level and elevation of water level
referenced to geodetic datum. Data is available monthly for a 12-year period ending April 1, 1992, when the
program was discontinued due to a budget reduction measure. Data collection is now (2001) being reinstated,
with two monitoring stations now operating. Thirty-seven monitoring stations in New Brunswick provided water
levels measured usina chart recorders and data loaaers with the data directlv downloaded via modems to the

Figure 1. RDESC portal - faceted discovery browsing for Resources. Facets on the left include data
resources, linked category vocabularies based on the Global Change Master Directory (GCMD) and special
measure properties.

Wms Map

Completed contributions to small-scale and large-scale resource exploitation
(http://tw.rpi.edu/web/project/rdesc/workinggroups/aggregation) and data
services access and harvesting
(http://tw.rpi.edu/web/project/rdesc/workinggroups/dataservices) which guide
the mapping of queries on to underlying data and metadata models. The queries,
which enable the discovery user application are tied to a variety of ontologies (see
http://tw.rpi.edu/web/project/rdesc/workinggroups/ontologies) that moved
beyond the focus on the previous ARM project resources (based on third generation
use cases).

* Completed test-bed development

The majority of the test-bed work was on resource publishing, which is documented
at: http://tw.rpi.edu/web/project/rdesc/resources. The architectural framework is
at: http://tw.rpi.edu/web/project/rdesc/architecture).

* Team meetings and dissemination of results

Regular team meetings were being held. These included monthly virtual all-hands
meetings for overall status, milestones and directions. Weekly a technical call
addressed specific issues.



Meeting notes for regular meetings can be found at:
http://tw.rpi.edu/web/project/rdesc/meetingnotes. Results from the project were
disseminated at the ASCR PI monthly meeting (Weaver/ Stephan presenting).

Further information on presentations is available at:
http://tw.rpi.edu/web/project/rdesc/presentations.

RPI participated in the development of the RDESC paper appearing in Computers
and Geosciences in 2015.

RPI milestones are maintained at: http://tw.rpi.edu/web/project/rdesc/milestones.
Year 3 activities included (RPI involved in all):

* Developed mechanisms to incorporate alternative ontologies

* Linked concepts in related ontologies enabling cross-domain discovery queries.

* Implemented query interface for requested query patterns and query expansion.

* Implemented crawlers to harvest metadata from tagged web resources.

* Demonstrated RDESC resource discovery including the full range of resources
through orchestrated set of queries.

* Reported and disseminated major findings in national meetings and via journal
publications.

5. Unexpended funds: None.

Appendix A - RDESC Working groups:

Ontology Development

members: Alan Chappell, Jesse Weaver, Peter Fox

description: Focuses on the aggregation of existing ontologies for use in scientific
resource description; also covers ontology development to fill in the gaps left by
existing ontologies.

website: http://tw.rpi.edu/web/project/rdesc/workinggroups/ontologies

User Interface and Information Display Experiments

members: Patrick West, Benno Lee

description: Investigating the display of large-scale information in a user interface
website: http://tw.rpi.edu/web/project/rdesc/workinggroups/ui

Data Service Publishing Investigations

members: Eric Rozell, Benno Lee, Alan Chappell, Jesse Weaver, Sumit Purohit
description: Focuses on the trade-offs between different mechanisms for data service
publishing (e.g., SADI vs. SSWAP).

website: http://tw.rpi.edu/web/project/rdesc/workinggroups/dataservices

Resource Storage Investigations
members: Eric Rozell, Alan Chappell, Jesse Weaver




description: Focuses on the options for storing scientific resource descriptions and
their corresponding provenance.
website: http://tw.rpi.edu/web/project/rdesc/workinggroups/storage

Evaluation Options and Metrics

'members: Karen Schuchardt, Alan Chappell, Peter Fox

description: Focuses on the approaches that will be used to evaluate the outcomes of
this project.

website: http://tw.rpi.edu/web/project/rdesc/workinggroups/evaluation

Discovery Demonstrations

members: Eric Rozell, Karen Schuchardt, Alan Chappell, Jesse Weaver, Patrick West,
Benno Lee

description: Focuses on the development of prototypes to allow users to discover
scientific resources.

website: http://tw.rpi.edu/web/project/rdesc/workinggroups/demos

Large Scale Resource Re-Publishing

members: Karen Schuchardt, Eric Rozell, Benno Lee, J[esse Weaver, Sumit Purohit
description: Focuses on the development of data pipelines for ingesting batches of
scientific resources.

website: http://tw.rpi.edu/web/project/rdesc/workinggroups/aggregation

Small Scale Resource Re-Publishing

members: Benno Lee, Karen Schuchardt, Eric Rozell, Jesse Weaver

description: Focuses on the publication of resources, scraping of metadata, and form-
based approaches to collection metadata at the individual item level.

website: http://tw.rpi.edu/web/project/rdesc/workinggroups/publication

Metadata Usage Experiments

members: Sinan al-Saffar, Eric Rozell, Benno Lee, Jesse Weaver, Sumit Purohit
description: Investigating the usage of metadata in the wild, including CF conventions
for NetCDF datasets, HDF conventions, and other forms of metadata.

website: http://tw.rpi.edu/web/project/rdesc/workinggroups/metadata




