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Tech is Transforming the World?

Patients dying while waiting for an organ donor could soon be a
thing of the past. By 2030,

Fundamental shift
in treatments

In initial tests, a

Fundamental shift four hours in advance,
in prevents events with 80% accuracy.
by 2023. This insurance uses real-time Fundamental shifts
information about a driver’'s actual driving to assess actuarial risk. In business models

FUnaamenaiShl After watching 5,000 hours of TV,

In privacy concerns

In 2016, 80% of companies purchased a stand-alone Fundamental shift
policy, up from 51% in 2015. 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?qgid=fch2ba7c-c6ae-4e44-86e4-9530ed7c2371&v=&b=&from_search=15




What Does That Mean to Aviation?
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Headwinds in Aviation Sector
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ATM Modernization

Digitalization or Digital Transformation?

Going digital, or Digitalization?

v' The process of converting something to digital form

Digital Transformation?:

v' The reworking of the products, processes and strategies

within an organization by leveraging current technologies.

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

MODULE REALIZED
CAPABILITY OPERATIONAL
CONCEPT

More data is better

P ——, "

FULL
AMAN/DMAN/SMAN

FULL FF/ICE

COMPLEXITY
MANAGEMENT

FULL
TRAJECTORY-BASED
OPERATIONS

s

ICAO Global Air Navigation Plan (GANP) Document 9720



Rethinking ATM

. Present Day Interactions:
Transformation of Methods Between Automation and Stakeholders i )
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From voice driven instructions to automation

augmented air traffic decision-making
 From where aircraft is to where it will be

https://www.sesarju.eu/sites/default/files/documents/wac2015/Towards_global_interoperability. pdf
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Assessing Where We Are
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— CDM working with Industry

— More Tools, More Data
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Your next stop is the Flight Inspection
Liaison Office.

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




Standards Drive Interoperability

Interoperability: Ability of different

_«?; - BB ' IT systems & software applications
B~ Bt B to communicate, exchange data,

G and use the exchanged information

Wix Data G
s Exchange o
Service v
Information

Exchange Models Interface Sandards & Options

ln!ns:‘::m re Ui : W WM w m

Network

Connectivity /v 1\

Applications

Information
Exchange
Services

 Message Format: XML JSON, SOAP, JMS MQTT, DDS GML
Messaging Wire Protocol: AMQP, HTTP, MQITT, DDS

Network Infrastructure: TCF/IP, DNS NTP

Pgis
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Reworking Business Processes

Business Strategy

« Business Processes/Metrics
Technical Requirements

SWIM Services By Phase of Flight

Founded on
Security
Principles

Business Architecture

Business
Metrics




Information Flows for Decisions

« ATC is a human-centered business
— Greater collaboration between stakeholders

Data assimilated into decision-making

Future Interactions:

¢ Secu re EXChange Between Automation and Stakeholders p| Flow

Management

— Criticality: Safety ?? e - 'wt”:”:”:":*? T

' Separation
Management

Collision

* Ground integration:
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— ATC: clearances - .
- AO C : E F B y 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
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The Goals and Challenges Ahead

Goals & Needs:

More capacity

Flight Prep & Departure En-route/Oceanic

Transition

( Air/Ground SWIM j

More automation

More integration

Resiliency ]

Federated IAM
Air Traffic
Control

I

I

Airline Online i
Center !

1

1
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UAS :
Civil/Military ;

q

“Negotiation Net”

Disruptions:

——————————

New Capabilities:

Approach & Ground Ops  * Greater Capacity

________________________________

] ( ATC Voice
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* New entrants

Disruptions:
« DHS 757 Comms
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» Define Cybersecurity Global
Governance

» Access Control, Authenticate :
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* Availability : -

» Harmonize Specifications
Development

+ Establish global federated hub

* Independ

» Credentials, Certificates enforced

pen standards: interoperable * Data Integrity

ently assessed, audited & * Authorization

» Transport Security

* Cost effective: open to market forces
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Rethinking Solutions

| 3.2 Data quality specifications
- 3.2.1 Data Accuracy
j— 3.2.2 Data Resolution
S e TN - 323 Data Integrity
- 3.2.4 Data Traceability
|- 3.2.5 Data Timeliness

Producer - 3.26 Data Completeness
- 327 Data Format
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Layered Security Approach

Use Case Development Operational Scenario Analysis Threat Matrix
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Good: Better Situational Awareness

* Integrates other
applications

« Offers decision-
makers insights

* Provides current
operational picture

 Easy to monitor
traffic situation




Better: Integrated Dashboards

Browser-based
dashboard

Integrates tools,
single application
Ingests multiple
data sources

Leverages SWIM
metering service
(TBFM), others...

& kde.mitre.org

MITRE PARTNERSHIP NETWORK

MITI‘E Knowledge-Driven Enterprise

MITRE's Commercial Aviation Dashboard Improves Air Traffic
Management, Flight Safety

st s E = Search KDE
il
(o ) i Archives
g d :
- "
Tag Cloud
s - TR analytic tools

Assessment & Recognition
1s collaboration
my aviation

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

O_rlgmally presented TFMS & TBFM “double delay”
Bill Tuck
oA Delta Airlines Push back Return to Push back
. D E L T a > / May 10, 2018 from gate gate from gate
- Inform Pilot of
Dispatch In;?[rmFr:go{ TBEM reroute, |L__{
- - P: ) MIT delay additional fuel
Aviation Case Study: : y
[
Ready Add fuel
Ground L] aircraft for for TBFM
Crew filed route route
4 H 7
Taxi out, Return to Gate Traftic e preom
> TFMS MIT et TBFM
ViR delay reroute
ATC Clear flight Clear flight
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Control departure departure
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“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
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30 Min Outiook GAYEL COATE DEEZZ NEWE ZIMMZ BIGGY
€0 Min Outlook ZIMMZ BIGGY RBY B

Over Capacity

Prior to “File Flight Plan” Process Revised

- _Art of the Possible”

ADELTA
Aviation Case Study:

Fly
Push back ben
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Weather Route Availability Tool
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Desktop View Mobile View
https://www.faa.gov/air_traffic/technology/swim/swift/media/SWIFT%20Meeting%203%20Presentation%20Slides%2010%20May%202018%20(TM%20final).pdf
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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




