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Simple Metadata: 
XML

Advancing Along the Interpretation Continuum

Human interpreted Computer interpreted

DATA KNOWLEDGE
• Relatively unstructured
• Random

• Very structured
• Logical

Moving to the right depends on increasing automated semantic interpretation

• Info 
retrieval

• Web search

• Text summarization
• Information extraction
• Topic maps
• Data mining

• Reasoning 
services

• Ontology 
Induction

...
Display raw 
documents;
All interpretation 
done by humans

Find and 
correlate patterns 
in raw docs; 
display matches 
only

Store and connect 
patterns via 
ontology & rules; 
link to docs to aid 
retrieval

Inform complex 
applications using 
ontologies; semi-
automatically acquire  
and map concepts; link 
to institution 
repositories 

Richer Metadata: 
RDF/S

Very Rich Metadata: 
OWL, CL, FOL

Automatically span 
domain theories and 
institution 
repositories; inter-
operate with 
fnterpreting , learning 
computer

                Interpretation Continuum
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What Problems Do Ontologies Help Solve?
• Heterogeneous database problem (data integration)

– Different organizational units, Service Needers/Providers have radically 
different databases

– Different syntactically: what’s the format?
– Different structurally: how are they structured?
– Different semantically: what do they mean? 
– They all speak different languages (access, description, schemas, 

meaning)
– Integration: rather than N2 (actually, N2 – N ) problem, with single, 

adequate Ontology reduces to N (actually, 2N -1) 
• Enterprise-wide system interoperability problem

– Currently: system-of-systems, vertical stovepipes
– Ontologies act as conceptual model representing enterprise consensus 

semantics
• Relevant document retrieval/question-answering problem

– What is the meaning of your query?
– What is the meaning of documents that would satisfy your query?
– Can you obtain only meaningful, relevant documents?
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Ontology Spectrum: Application

Logical Theory

Thesaurus

Taxonomy

Conceptual 
Model
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Categorization, 
Simple Search & 
Navigation, 
Simple Indexing

Synonyms, 
Enhanced Search 
(Improved Recall) 
& Navigation, 
Cross Indexing

Application

Enterprise Modeling 
(system, service, data),  
Question-Answering 
(Improved Precision), 
Querying, SW Services

Real World Domain Modeling, Semantic 
Search (using concepts, properties, relations, 
rules), Machine Interpretability (M2M, M2H 
semantic interoperability), Automated 
Reasoning, SW Services

Ontology

weak

strongConcept (referent 
category) based

Term - based

More Expressive 
Semantic Models 
Enable More 
Complex 
Applications

Controlled 
Vocabularies
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Applications for Ontologies
• Discovery and Mediation

– Find relevant data and services
– Mediate, fuse, compose, and orchestrate 

• Managing Trust, Reputation, Use/Intent, Context, Policy, and 
Security 
– Includes data provenance, corroborating identity, entity/identity 

management
– Even more important in a cyber world, with thousands of autonomous 

participants contributing content
• Improved Language Processing

– Information Retrieval and Information Extraction are critical to information 
discovery and understanding and ontology induction

• Automated reasoning
– Pervasive need for better decision support and more adaptive 

applications, including simulation, tutoring/training, e-commerce, e-govt
• Information Mining and Analysis

– Finding patterns, trends, clusters, relationships using domain knowledge 
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What do we want the future to be?

Ontological Models

Knowledge Models

Belief Models

Application Models

Presentation Models

Target Platform Models

Transformations, 
Compilations

Executable Code
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