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Discussion 

• Information of the Future 

• Analog and Digital 

• Operations of the Future 

• Performance-based Information 
Management  
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INFORMATION OF THE FUTURE 

 Information Expansion 
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Information 

• Data vs Information 
– Context 

• Digital vs Analog 
– View 

• Digital vs Electronic 
– Transport 

9/10/2012 4 



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

Structured Data 
(30%) 

Unstructured 
Data (45%) 

Semi-
Structured  
Data (25%) 



More data 

• Rule base 

– Security 

– Data Validation 

– Workflow 

– Formatting 

• Semantic 
– Ontology (Relationships) 

– Taxonomy (Grouping) 
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Triples 
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Triples Example 
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Image: http://rosalynmetz.com/ideas/2009/01/25/oai-ore-lita-presentation-with-herbert-
van-de-sompel/ 



Another example 
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Source: 
http://www.aber.ac.uk/~dcswww/Dept/Teaching/CourseNotes/2010-
2011/SE36010/lect16.html#1 



A little closer to us… 

10 Source: DRAFT AIM Concept of Operations, Buchanan, et al 



A little deeper…Policy 
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Source: http://jmvidal.cse.sc.edu/talks/webservicesarch/policymodel.html 



Linked Data 
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Source: http://rivuli-development.com/linked-data/ 



Why does it matter? 

• The ability to fuse different 
kinds of data will create new 
information services and 
capabilities 

– The example given many times 
is social media 

 

• The ability to fuse linked data 
will increase capabilities 

– Stronger Decision Support 
systems 

– A global information space 
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Image: http://www.mbari.org/canon/DSS.htm 



Data Information Knowledge Wisdom 

“Huh?” “Ahhhh” “Duh” “Aha!” 

Guttural Hierarchy 

Situational Awareness: 

Don’t fool with Mother Nature! 

…rabbits eat grass, 

wolves eat rabbits, 

grass grows in soil. 

if I kill the wolves, 

the rabbits will eat all 

the grass, and the 

soil will wash away. 

…I see. 

…What are 
these things? 

Harland Cleveland, The Futurist (December 1982).  Information as a Resource. 



ANALOG AND DIGITAL 
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What our customers said 
they wanted 

• Filter (Extract) 

• Sort (Order) 

• Transpose (Visualize) 

• Alert (Alarm) 

• Fuse (Merge) 
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Situational Awareness 



Analog to Digital 
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Digital to Analog 
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Are construction rules knowledge? 
(same source data driving 2 different formats) 

ICAO-compliant NOTAM Plain Language 



Fusing Content 
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Can I get a 
better 
image? 
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Digital overlay over video 
in a terminal simulator 

Source : DFS, Germany 



Convergence 

Situational 
Awareness 

Information 

Knowledge 

Services 

Delivery Systems 
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OPERATIONS OF THE FUTURE 
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Information Lifecycle 

Information 
Life Cycle 

Identify 

Collect 

Verify 

Update 

Distribute 

Use 

23 Variation on theme from ICAO AIM ConOps by Alexander Pufahl 

Collect information from 
all accountable sources; 

integrate into Single 
Authoritative Source 

Verify data characteristics 
(e,g., consistency, quality 

standards) 

Make information 
discoverable and available 

via Authorized Source 

Authorized users access and 
use information; provide 

feedback whether complete 
and adequate for its intended 

use 

Update if data has 
changed and needs to be 

updated 

Identify who needs what 
information (i.e. which features, 
attributes, accuracy, resolution, 

etc.); reassess whether adequate 
for intended use 



Ops of the Future 

24 Source: DRAFT AIM Concept of Operations, Candice Buchanan, et al 



Management Track 

25 Source: DRAFT AIM Concept of Operations, Buchanan, et al 



Oversight Track 

26 Source: DRAFT AIM Concept of Operations, Buchanan, et al 



PERFORMANCE-BASED 
INFORMATION MANAGEMENT 

Information service delivery fit-for-purpose to support situational 
awareness and global harmonization 
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Information 
Management Principles 

Data is a resource, and information is an asset 

Data is the foundation for all information products and services 

Information is accessible through authoritative service provision like SWIM 

Data quality is fit for the purpose of meeting ATM requirements 

Data quality starts at the originator 

Data and information are compliant with local laws and regulations 

Data, information, and their exchange are secure and comply with information assurance standards  

Common data dictionary, vocabulary, and business rules  

Data is not duplicated 

Data management is everyone’s responsibility 
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Performance Architecture 

Business • Contribution 

Activities • Workflow Integration 

Information • Automation 

Standards • Foundation 

Risk • Safety and Security Requirements 
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Principles 

Performance-based Information Management 



Decomposition/1 

Business 

Life Cycle Economics 

Activity 

QMS 

Staff Training 

Best Practices 

Information 

Infrastructure Management 

Security 

Database 

Data Dictionary 

Metadata 

Business Rules 

Ontology 

Standards 

International 

National 

Industry 

Policy 

Orders 

Risk 

Safety 

Security 
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Data is a resource, and information is an asset 



Decomposition/2 
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Data is the foundation for all information products and services 



Decomposition/3 
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9/10/2012 32 

Information is accessible through authoritative service provision like SWIM 



RADAR Chart 
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Goal 
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Virtual Global Information Space 

Convergence is a natural outcome 

Operations Management 



Thank you! 
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Barry C Davis 

 
Barry.C.Davis@FAA.gov 

FAA AOV310 

Contact Information 
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