
Prototype
Semantic Search Framework

for ESG-CET, CDP, CADIS, ESC (?)

Earth System Curator Meeting
Princeton, NJ, October 2007
ESG-CET Security Meeting

Computation & Information Systems Laboratory
The National Center for Atmospheric Research



Outline

• Use of RDF and OWL to enable Faceted Searching

• Current Prototype Architecture

• Demo for different domains: ESG, CDP, CADIS, ESC
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Part I

Enabling Faceted Searching

via RDF and OWL

Computation & Information Systems Laboratory
The National Center for Atmospheric Research



History

• Work started as a research project to provide  powerful, 
flexible search functionality for the next generation ESG-CET 
system

• While analyzing the requirements (facets, hierarchies) it 
appeared that we could leverage some of semantic concepts 
and tools already used within the Virtual Solar-Terrestrial 
Observatory project

• It also looked like a framework could be developed that 
spanned and unified multiple projects and domains: ESG, CDP, 
CADIS and now ESC
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Faceted Search
• Definition: “search for objects of some kind through the use of 

multiple search categories, typically in an arbitrary order” 

• Examples:

• Find all books of genre Fiction written by author J.K. Rowling

• Find all items in the Electronics department that have sale prize

• Concepts involved:

• Target type: the generic type of objects you are looking for

• Facet type: a logical category that you might want to use as a 
constraint to your search

• Facet value: the specific value chosen for that category
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Faceted Search (cont.)

The logic behind a faceted search can be modeled as 
relationship between Target objects and Facet values:
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These relationships can be formalized as RDF triples:
(object, predicate, subject)

Example: (book,  has author,  J.K. Rowling) or (ta, p, fa)
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Hierarchical Faceted Search

• A more complex search may use hierarchies both for the target 
type and for one or more of the Facet types

• Examples:

• Assuming a hierarchy of Grids is defined: find all Climate Model 
Datasets that are defined on a Rectangular Grid

• Assuming a hierarchy of Datasets is defined: find all “polar” 
Datasets (Observations, Model Datasets, Re-Analysis, etc.)

• A hierarchical faceted search may be accomplished by defining a 
hierarchy of classes for targets and facets, and by defining the 
target objects and the facet values as instances of those classes
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Hierarchical Faceted Search (cont)
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Part II

Prototype Architecture
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Prototype Architecture
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Search Ontology

• Shared among multiple projects/domains: ESG, CDP, CADIS, ESC

• Targets are organized in a single class hierarchy rooted at 
“Resource”

• “Resource” defines the basic properties for all possible targets

• A search for a generic Resource will return results across 
possible Resource sub-classes

• Multiple Facets are defined

• Each Facet may or may not be hierarchical

• Facets can be shared across domains
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Search Ontology in Protege
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Ontology Profiles
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Sesame

• openrdf.org: “Sesame is an open source framework for storing, 
inferencing and querying of RDF data”

‣ Triple Store (permanent storage of RDF triples): may be 
configured to use multiple back-ends: in-memory, native 
(=filesystem), and database (MySQL and Postgres)

‣ Inference Engine: information implicit in RDF statements is made 
explicit and persisted (example: properties inheritance)

‣ Query API: SeRQL (custom Sesame language - Sesame 1) and 
SPARQL (standard - Sesame 2)

• Currently running Sesame 1
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Sesame “Explore” Example
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Programmatic Population of Triple Store

Computation & Information Systems Laboratory
The National Center for Atmospheric Research

Search Ontology

Sesame Triple Store

Search Web Application

OWL/Java
Classes

Indexer

Automatic 
Generation

THREDDS
(CDP, CADIS)

METADATA 
DB (ESG)

XML DOCS
(ESC)



Part III

Demo

Computation & Information Systems Laboratory
The National Center for Atmospheric Research



Rationale for RDF/OWL

• Flexible, powerful framework for faceted search

‣ Spans multiple projects/domains

‣ Easy to insert new facets and targets

‣ Allows complex queries

‣ Supports hierarchical targets and facets

‣ Community ownership of ontology

‣ Reasoning
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