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Tech is Transforming the World?
Fundamental shift 

in treatments

Fundamental shift

in prevents events

Fundamental shifts

In business models

Fundamental shift

In privacy concerns

Fundamental shift

in risk models

“99 Facts on the Future of Business in the Digital Economy”, Peter Johnson, SAP Marketing Strategy and Thought Leadership. 
https://www.slideshare.net/sap/99-facts-on-the-future-of-business-in-the-digital-economy-2017?qid=fcb2ba7c-c6ae-4e44-86e4-9530ed7c2371&v=&b=&from_search=15



What Does That Mean to Aviation?

Joint Planning and Development Office EA OV-1 Graphic - Modified



Headwinds in Aviation Sector

1 -https://www.bbc.com/news/uk-england-london-49636149#

2- International Air Transport Association Development Outlook
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ATM Modernization

1 https://www.merriam-webster.com/dictionary/digital
2 https://searchcio.techtarget.com/definition/digital-transformation

Going digital, or Digitalization1

ü The process of converting something to digital form

Digital Transformation2: 

ü The reworking of the products, processes and strategies 

within an organization by leveraging current technologies.

Digitalization or Digital Transformation?



It will not get us there!

More data is better

Reworking Business-as-Usual 

ICAO Global Air Navigation Plan (GANP) Document 9720



Rethinking ATM

Steve Bradford, FAA, “Trajectory Based Operations in a Global Context. WAC 2015 Presentation.
https://www.sesarju.eu/sites/default/files/documents/wac2015/Towards_global_interoperability.pdf

• From voice driven instructions to automation

augmented air traffic decision-making

• From where aircraft is to where it will be



Assessing Where We Are
• Where we started:

– CDM working with Industry

– More Tools, More Data

1 - https://www.fly.faa.gov/Products/Information/ETMS/etms.html
2 - https://www.fly.faa.gov/ois/

3 - https://www.aviationweather.gov
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From Data to Information

• SWIM > data exchange = liberates ATM data

• Better information != Better decisions

• Operationalize data and information

11
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Standards Drive Interoperability
Interoperability: Ability of different 

IT systems & software applications 

to communicate, exchange data, 

and use the exchanged information



Reworking Business Processes

Founded on 

Security 

Principles

• Business Strategy

• Business Processes/Metrics

• Technical Requirements



• Secure Exchange
– Criticality: Safety ?? 

• Ground integration:
– ATC: ANSP to ANSP

– AOC: Dispatch to FDP

• Air-ground based:
– ATC: clearances

– AOC: EFB, etc. Steve Bradford, FAA, “Trajectory Based Operations in a Global Context. WAC 2015 Presentation.

https://www.sesarju.eu/sites/default/files/documents/wac2015/Towards_global_interoperability.pdf

Information Flows for Decisions
• ATC is a human-centered business

– Greater collaboration between stakeholders

• Data assimilated into decision-making



The Goals and Challenges Ahead

New Tech & Ops:

• Aircraft breaking (IoT)

• Faster routing to gate

• Machine Learning

New Tech:

• Airport Beacon  and 

NOTAMS

• A/C Maintenance 

blockchain by Aeron

New Capabilities:

• Greater Capacity

• Connected Aircraft

• New entrants

Disruptions:

• Aerodata, Saber

• United, Delta

Disruptions:

• DHS 757 Comms

• Gatwick 50M£

• Abu Dhabi $3M/30 mins

Key Network Features:

• Access Control, Authenticate

• Availability

• Credentials, Certificates

Trust Framework:

• Define Cybersecurity Global 

Governance

• Harmonize Specifications 

Development

• Establish global federated hub

Best Practices:

• Robustness and scalable for growth

• Built on open standards: interoperable

• Independently assessed, audited & 

enforced

• Cost effective: open to market forces

Key Data 

Features:

• Data Integrity

• Authorization

• Transport Security

Goals & Needs:

• More capacity

• More automation

• More integration

• Resiliency

• Federated IAM

• “Negotiation Net”
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- Versus -

Rethinking Solutions



Layered Security Approach

Application + ID 
Requirements

Network + ID 
Requirements

SWIM + ID 
Requirements

Downselect
Use Case 

Breakdown

Working Papers to Inform Community

Scenario

Trace

Use Case Development Threat MatrixOperational Scenario Analysis

Influence
ICAO 

Standards

ICAO Artifacts

PANS & 
SARPS

Requirements Analysis

DIWG

GRAIN WG

Input
to WGs



Good: Better Situational Awareness

• Integrates other 

applications

• Offers decision-

makers insights

• Provides current 

operational picture

• Easy to monitor 

traffic situation

“Europe’s Current Air Traffic Situation”, Eurocontrol: https://www.eurocontrol.int



Better: Integrated Dashboards

• Browser-based 

dashboard

• Integrates tools, 

single application

• Ingests multiple 

data sources

• Leverages SWIM 

metering service

(TBFM), others…

Commercial Aviation Dashboard, Mitre Corporation, 2017.
https://kde.mitre.org/blog/2017/06/29/mitres-commercial-aviation-dashboard-improves-air-traffic-management-flight-safety/



“Taxi Out, Return to Gate” , Bill Tuck, Delta Airlines, SWIFT #3, May 8, 2018
https://www.faa.gov/air_traffic/technology/swim/swift/media/SWIFT%20Meeting%203%20Presentation%20Slides%2010%20May%202018%20(TM%20final).pdf

SWIFT
Aviation Case Study:

“Taxi out, Return to Gate”

Originally presented 
Bill Tuck

Delta Airlines

May 10, 2018
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•DELTA AIR LINES, INC.9/22/1929

DCA to LGA Route

SWIFT Case Study: “Taxi-out, Return-to-Gate”

•DELTA AIR LINES, INC.9/22/1930

Operational Business Process

SWIFT Case Study: “Taxi-out, Return-to-Gate”

TFMS & TBFM “double delay”
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• 18:00z – 26 arrivals over 
RBV (red bars), 13 arrivals 
to all other fixes with same 
inbound restrictions.  

• Earlier, inbound demand led 
to a GS and GDP to support 
runway 4/31 operations

• If TFMS does not create 
variable MIT restrictions to 
favor the heaviest feed, 

likely to have some double 
penalty on close-in ZDC 
flights. 

Best: Informed Decisions, Use Case



•DELTA AIR LINES, INC.9/22/1931

Revised Operational Business Process

SWIFT Case Study: “Taxi-out, Return-to-Gate”

Prior to “File Flight Plan” Process Revised
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Improved Situational Awareness: 45-minute Look Ahead Tool

Business Rule Methodology
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“Art of the Possible”

• New Approach
– New Sources, New Tools

https://www.faa.gov/air_traffic/technology/swim/swift/media/SWIFT%20Meeting%203%20Presentation%20Slides%2010%20May%202018%20(TM%20final).pdf



Conclusions

• ATM making great strides in digitalization

– SWIM deployments and information services

– Service oriented architecture (SOA)…a start!

• Change “analog” workflows to digital that 

representing change in business-as-usual

– Legacy users continue pursue efficiencies…re-invent!

– New entrants never had “analog” workflows

• Invest and research in “trust” technologies 

• Result: fundamental transformation required 

to achieve ATM Modernization


