
Semantic Technologies – 
Introduction and 
Perspectives in FAA 

Presented To:  AT Information   Exchange Conference 

Presented By: Mark Kaplun (FAA) 
Date:                September 1, 2011   

“Enabling Information Sharing 

through Common Services” 



Agenda 

• Semantic Technology 

• Semantic Web 

• Ontology 

• Taxonomy 

• URI 

• Controlled Vocabulary 

…and how pieces work together 



Semantic Technology 

 Semantics is the study of meaning 
 Semantic Technology utilizes 

meanings of computational data 
 It represents meaning separately 

from data content and application 
code, and establishes a common 
format for combining 
information from various sources 
of data 



Motivation for Semantic 
Technology (example) 

Washington Post: By Steve Fainaru and James V. Grimaldi Sunday, September 23, 2001; Page A24   
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Motivation for Semantic 
Technology -  example (contd.) 



And another reason why we 
need Semantic Technology 

Between 35 and 65% of the 
$300 billion dollars being 
spent per year on systems 
integration is attributable to 
resolving semantic 
mismatches between 
systems. 



Semantic Web 

• Semantic Web is an extension of the 
current Web that utilizes semantic 
technologies and services 

• It allows the integration of online 
information (usually committed to 
ontologies) which was not previously 
connected by creators 

• It provides a way for machines to 
derive meaning from information 
available on the World Wide Web 
and make some intelligent choices 
with reduced human intervention 



Semantic Web - example 



Ontology 

• Ontology is an explicit and formal 
specification of a shared conceptualization 

• Explicit, because it defines the concepts, 
properties, relationships, functions, 
axioms and constrains that compose it 

• Formal, because it is machine readable 
and interpreted 

• Conceptualization, because it is an 
abstract model and a simplified view of 
existing things it represents 

• Shared, because there has previously 
been a consensus about the information 
and it is accepted by a group of experts 



Ontology - example 



Taxonomy 

• Taxonomy is a controlled list of standard 
terms organized into a hierarchical 
structure 
• Taxonomy describes relationships 

among values (parent/child, class/sub-
class) 

• Taxonomy  supports categorization 
and classification  

• Taxonomy facilitates the search among 
collection of entities  



Taxonomy - example 

SERVICE CRITICALITY

Critical Essential Routine



Controlled Vocabulary 

Controlled Vocabulary is a list of terms that 
have been enumerated explicitly 
• Controlled Vocabulary is controlled by and 

is available from a controlled vocabulary 
registration authority 

• All terms in a controlled vocabulary must 
have an unambiguous, non-redundant 
definition 

• Controlled Vocabulary Entries (CVE) are 
connected through (preferably 
dereferenceable) URIs on the Web 



Controlled Vocabulary - 
example 



Uniform Resource Identifier 
(URI) 

• URI is a universal system for 
identification  

• URIs are used to connect all Web 
documents and other identifiable 
components 

• URI allows us to identify all kind of 
objects: concepts, people, places -  
i.e. anything and everything 

• URI supports interaction between 
data in context of Semantic Web 
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<xsd:schema

 xmlns:xsd="http://

www.w3.org/2001/

XMLSchema">

<xsd:complexType

name="_Abbrv_Plan_Ta

g_T">

</xsd:annotation>

<xsd:sequence>

</xsd:schema>

urn:us:gov:dot:faa 

urn:us:gov:dot:faa:atm:enroute 

http://www.faa.gov 

http://www.ietf.org/rfc/rfc2396.txt 

http://www.w3.org/2001/XMLSchema 

urn:iso:std:11179:-1:ed-1:en 

mailto:Linda.Doe@faa.gov 

http://faa.gov/example/FlightPlan/wsdl/FlightPlan.wsdl 

urn:us:gov:dot:faa:example:atm:enroute:fps 
uddi:us:gov:dot:faa:example:atm:enroute:fps 

URIs - example 



How it all may work together 



How it all may work together - 
example 

urn:usa:gov:dot:faa

URIs/Namespaces 

Controlled Vocabulary 

Taxonomy 

Ontology 



How it all may work together – 
larger picture 



How it all may work together – 
larger picture 



Questions & Answers  



Contact 

Mark Kaplun [mark.kaplun@faa.gov] 

<rdf:RDF xmlns:rdf=http://www.w3.org/1999/02/22-rdf-syntax-ns# 

                xmlns:foaf="http://xmlns.com/foaf/0.1/"> 

  <foaf:Person>  

     <foaf:name>Mark Kaplun</foaf:name> 

     <foaf:mbox rdf:resource="mailto:mark.kaplun@faa.gov"/> 

   </foaf:Person> 

 </rdf:RDF> 
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