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Why Semantics? 

• What is the problem we are trying to solve? 

• What is the requirement? 

• What have we built so far? 

• How is this different from a traditional 
approach? 

• What are we doing now? 

• Where do we go from here? 

• How will we support the business community? 

 

 

 



What is the problem we are 
trying to solve? 

 

 



We are not meeting 
the business communities expectations… 

• What we are delivering is too expensive and 
too long to deliver. 

• Solutions are brittle/not adaptable, we 
cannot keep up with the pace of the needs of 
the business. 

• We are drowning them in data and they are 
starving for information.   



Data Organization 

Source of percentages: http://www.allianza.com.au/pdf/Discovery_paper_Brief.pdf 

Structured Data 
(30%) 

Unstructured 
Data (45%) 

Semi-
Structured  
Data (25%) 



30% - Must know 
how to access. 

70% - Limited 
access. 

Ability to make 
informed business 

decisions  

A problem in search of a miracle… 

And then a 
MIRACLE 

occurs 



Understanding our perspectives 



9/10/2012 8 

We  
Are 

HERE 
 



The train is leaving the station… 



The path to semantics 

Most 
are 

here 



What is the requirement? 
 

 



Requirements? 

• Aviation System Block Upgrades (ASBU): 

– Requires the preparation of the Information to 
cover “both the semantic and syntactic aspects of 
data composing information and the information 
management functions.” 

• Document Management (JPAMS): 

– Requires the discovery of document components 
and the ability to tag content. 

• Service Discovery & Delivery (OGC – OWS-9) 
Working Document for the Aviation System Block Upgrades – 16 Nov 2011 



What have we built so far? 
 



What are the primary  
components? 

1) Terms: 
 Lexicon of Terms 

 Thesaurus 

2) Concepts: 
 Conceptual Model 

3) Relationships: 
 Taxonomy (Hierarchical) 

 Ontology (Hierarchical with Horizontal Relationships) 

 Logical Theory/ Business Rules 

 



What have we done so far? 

1) Terms: 
 Lexicon of Terms (using FAA, Eurocontrol, ICAO docs) 
 Thesaurus (using FAA, Eurocontrol, ICAO and standard 

acronyms, abbreviations, synonyms, codes, etc.) 

2) Concepts: 
 Conceptual Model (classes and categories in spreadsheets) 

3) Relationships: 
 Taxonomy (Hierarchical) 
 Ontology (Hierarchical with Horizontal Relationships) – 

(currently populating in TopBraid Composer Maestro tool) 
 Logical Theory/ Business Rules 

 
All for the Air Transportation Domain 



Data Subjects 
 
 

Information Categories 
(Architecture) 
 
 

NAS 
 CONFIGURATION 
INFORMATION 

MILITARY 
TARGET 

LIGHTHOUSE  
 

AERONAUTICAL 
INFORMATION 

ONSHORE  

LIGHTHOUSE 

PIER 
BREAKWATER 

OFFSHORE 
LIGHTHOUSE 

TEXAS TOWERS 

 
MARITIME 
SYSTEM 
CONFIGURATION 
 

AVIATION  
OBSTACLE 

MARINE 
NAVIGATION AID 

HISTORICAL 
STRUCTURE 

DATA: 
44701 State Highway 498 
Piney Point 
MD 
(301) 994-1471 
Onshore Lighthouse 

OPERATIONAL  
THEATRE CONFIG. 

FAA’s AI 
Domain 

TOURIST  
ATTRACTION 

Different Perspectives 
All need to be defined 



We are stoking the fire  
using ontologies  



How is this different from a 
traditional approach? 

 

 

 



Different Approaches 

Semantic Approaches 
– Are Flexible, new annotations 

can be added to existing 
content/knowledgebase 
without modification to 
schemas 

– Permits inference* among 
existing facts 

 

– Rules can be added at any 
time and exist independent 
from technology 

– New relationships can be 
made extemporaneously 

 

Traditional Approaches 
– Are Brittle, new annotations 

to existing 
content/knowledgebase 
require modification to 
schemas 

– Does not permit inference* 
among existing facts, they 
must be explicitly stated 

– Rules must be coded and are 
buried in the technology  

 

– New relationships are made 
in a controlled environment 
that is slow, labor-intensive, 
and costly 

 
*Inference is the ability to derive new information from existing information, and requires application  
of rules or logic constructs. 



Different Approaches (cont.) 

Semantic Approaches 
– Data from different sources 

can be merged / integrated, 
without a new schema 

 

– New connections to different 
systems can be made easily 

 
 

 

– Enables continuous 
improvement, (almost 
immediately) without 
affecting legacy applications 

Traditional Approaches 
– Data from different sources 

can be merged / integrated, 
but require a new/modified 
schema 

– New connections to different 
systems require extensive 
pre-coordination and 
cooperation among involved 
parties  

– Enables continuous 
improvement, (but takes a 
long time) and it affects 
legacy applications 

 



What are we doing now? 
 

 

 



Currently we are… 

Developing: 

– Categorization scheme for: 
• Tagging content (manually, then automated) 

• Finding content (once it has been tagged) 

• Retrieving content 

• Finding information services (by human or machine) 

– Vocabulary/Thesaurus Management to: 
• Enable term and definition look-up 

• Capture and retrieval of information and “meta-data” about a 
term (in a central repository) 



Where do we go from here? 
 

 

 



What’s Next? 

• Agree on Information Domains 

• Form/Establish Information Domain 
Communities (if not already established) 
including governance 

• Determine linkage of Information Domains to 
current data models (OV-7 & AIRM) 

• Collaborate on these initiatives/efforts to 
harmonize global air transportation 
information! 
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We need to Agree on 
Information Domains 

Aeronautical 
Info. 
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Weather 
Info. 

 
 
 

Flight  
Info. 



What about Information Domains? 

• Information Domains need to be managed within 
Communities. 

• The Information Domain Process begins to describe how to 
manage the domains within communities and across 
domains including oversight and governance. 

• Additional sections describe differences between 
Information Management, Information Oversight, and 
SWIM. 

• There are roles/responsibilities described for community 
members, governance body, management council and 
regulator. 

 



From WP8 ATM Information Reference Model Introduction – slide number 19 
“Forward AIRM Derivation and Trace” 

Base 

Infrastructure

Airspace 

Infrastructure

Meteorology

Air Transport 

Operations
Flight

Aircraft

Surveillance Environment

Common

DERIVED MODEL

AIRM 

new model 

existing model - 

mapped 

e.g. 
AIXM 

Shows Nature of Information 

Domain… 

This is Aeronautical Information 



Establish understanding/agreement by: 

• Acknowledging by their nature, that they overlap 

• Understanding that they are not just discrete data 
subject areas (classes) 

• Identifying an information domain and sub-domain 
by certain criterion 

• Evaluating them by certain quality criterion 



What is the Risk? 

We will never get this 
right… 

 if we don’t 
understand/agree on the 

major business 
information domains 

required to support Air 
Traffic Management 

Activities 
 



How will we support the 
business community? 

 

 

 



How will all of this support 
the business community? 

For NextGen, we have agreed to develop and 
support: 

– Common Operating Picture 
– Business and Performance Analytics 
– Situational Analysis 
– Collaborative Decision Making 

 



Semantics will enable us to: 
–  Be clear about what we mean. 
–  Express, find and use information. 
–  Build and extend the foundation for Knowledge Management     

 (declarative knowledge). 
–  Perform inferences (procedural knowledge/intelligence). 
–  Specify business rules (procedural knowledge/reasoning). 
–  Identify patterns and trends (reasoning and intelligence). 

 

 
Combine all these to support analytics, common 

operating picture, situational awareness, and 
collaborative decision-making 



We have reached our destination! 



Questions 



Contact Information 
 
 
Deborah Cowell, Deborah.Cowell@faa.gov 
202-385-7077 
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202-385-7095 
 
 

mailto:Deborah.Cowell@faa.gov
mailto:Candice.ctr.Buchanan@faa.gov


Backup Slides 






