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Session 2.1: Technology In
Support of ATFM

Technical existing solutions to support automation
and enable more efficient ATFM, with a look at the
enablers such as SWIM, AIXM, etc.

e Automation — TFMS
e Enablers — SWIM and FIXM
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Automation — TFI\/IS l
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TEMS

e Support data exchange system for the
management and monitoring of national
air traffic flow
— TFMS gathers all available data describing flights

 Maintain flight database

— Data Warehouse assembles TFMS flight
messages into one record per flight

* Provide decision support capabilities to
traffic flow managers

* Share flight and flow data
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TFMS — Supporting Data Exchange
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TFMS Data Processing and DB
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Airport Data Processed Flt, Alerts,
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IDP Data Constraint Data
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TFMS — Collection of Systems and Interfaces
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TFMS Data Producers, Decision
Makers, & Users
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Enablers — SWIM and FIXM

o System Wide Information
Management (SWIM) is a global Air Traffic
Management (ATM) industry initiative to
harmonize the exchange of Aeronautical,
Weather and Flight information for all Airspace
Users and Stakeholders.

 The Flight Information Exchange Model (FIXM)
IS designed to enable the management and
distribution of Flight and Flow data in a digital
format that is globally standardized.
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FIXM and AIRM
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de vol
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FIXM Releases

/ FIXM v1.0 \

¢ ICAO 2012 ATS —
FPL message

e GUFI (Globally
Unique Flight
Identifier)

* NAS Flight Plan
Data

e |nitial ED-133
Element inclusion

Aug. 2012

- J

/

-

FIXM 2.0

ICAO 2012 ATS
(15 remaining
messages)

ICAO 2012 AIDC
messages

e TFM (Strategic)
e TFM Data Exchange
¢ ANSP-Airline CDM
¢ Fleet Prioritization

e Airport CDM

ANSP-ANSP
boundary
crossing

Aug. 2013

\

/ FIXM v3.0 \

¢ Surface data

e 4D Trajectories
(15t package)

Aug. 2014

/ FIXM v4.0 \

* FF-ICE/1
Compliant

e Technical
Improvements of
Data Model

* Messaging
support
Guidance

Aug. 2016

/ FIXM v4.1 \

e Many small
changes including
the alignment
with FF-ICE
Terminology

Dec. 2017

- J

- J
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Sample:
Aircraft Type

[=] Aircraft.xsd

Elements

P Aircraft

:AilrcraftType
:AilrcraftTypeRefereance
:lcaoAircraftTypeReference
T OtherfircraftTypeReference

Complex Types

fx:AircraftType
:AilrcraftTypeReferenceType
:AilrcraftTypeType
:lcaoAircraftTypeReferenceT
:OtherfircraftTypeReference

Simple Types

fAircraftAddressType
:AilrcraftApproachCategoryT
:AilrcraftRegistration Ty pe
:WakeTurbulenceCategory Ty

Element fx:Aircraft

MNamespace
Diagram

Model
Children
Instance

Attributes

Source

=

hitp:ffwwnw fixm.aerofflight/4.1

© [ fxAircrafiType

[&] D fb:ExtensibleType (extension base)

9 210 extension |®

A list of extensicn hooks that extension {non-core)
classes can be attached to.

A base class for all classes intended to be able to support extensions. All such
extendable classes must themselves. ..

Q attributes

== L

fb:extension{0,2000} , fx:aircraftColours{0,1} , fx:aircraftType{0,2000} , fx:capabilities{0,1}

fb:extension, fx:aircraftColours, fx:aircraftType, fx:capabilities

<fu:bircraft
"y
<fb:extension>{8,2008}</fb:extension>
<fuiaircraftColours»>{8,1}</fx:aircraftColourss:
<fuiaircraftType ""»{8,2008}< /fxraircraftTypes>
<fw:capabilities "»{@,1}</fx:capabilities>
<fFrifircrafis

QMame
aircraftAddress

Type
fx:AircraftAddressType

Fixed Default Use
optional

aircraftApproachCategory  fx:AircraftApproachCategoryType optional

<element "Aircraft” "fr:fircraftType”

Annotation

A unigue combination of twenty-
four bits available for
assignment to an aircraft

for the purpose of air-ground
communications, navigation and
surveillance. [ICAD

Doc 4444]

Classification of aircraft based
nn 1 3 fimes stall sneed in

U LIS HEAITIUN LSS

take off mass. [FIXM}

"fb:Extensible” />

FAA
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v4.1 — Avallable

Flight Information- Exchange Model ™

https://www.fixm.aero/
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https://www.fixm.aero/

SWIM: Before and After

Eurocontrol
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ICAO Doc 10039
Manual on System Wide Information
Management (SWIM) Concept

 Advanced edition
Sep 19, 2017 draft — Vol. | only

 Purpose: Explain the vision INTORVATION MANAGEMENT
for interoperable global
Information management by
providing a clear picture of
what SWIM Is and how it can
be implemented.

h ;)
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Scope of SWIM

SWIM-enabled
Applications
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SWIM Business Services

CATEGORIES BUSINESS INFRASTRUCTURE & SYSTEM
OF DATA PRODUCERS SERVICES LEVEL CAPABILITIES CONSUMERS
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_ Weather Data

* Integrated Terminal Weather Service (ITWS) Provides
specialized weather products in the terminal area

SWI I\/I D ata S etS «  SWIM Terminal Data Distribution System (STDDS):
Provides flight data and updates to clients for filed and active

flight plans (e.g., Runway Visual Data (RVR)
e Common Support Services- Weather (CSS Wx): the

' single provider of weather data, products, and imagery within
¢\ Flight and Flow Data
[

the National Airspace System (NAS)
* Traffic Flow Management System (TFMS): Provides Weather Message Switching Center Replacement
flight data and flow information

(WMSCR) : Provides NWS textual aviation weather
¢ SWIM Terminal Data Distribution Systems (STDDS): products, altimeter data, and PIREPs
Collects and publishes data from 150+ airports;

Provides Tower Departure, Airport Data, and Surface (427NN ical Inf .
Movernent Events N7/ Aeronautical Information

- Time Based Flow Management (TBFM): Provides «  Aeronautical Information Management (AIM) Federal
Aircraft, Airport Configuration and Metering Status NOTAMS Distribution System: Provides notification and
« SWIM Flight Data Publication Service (SFDPS): status via digital NOTAMs
Provides flight plan, track data and updates to clients for ,  aAjMm Special Activity Airspace status and updates
filed and active flight plans « AIM Modernization Segment Two: Modernizes the
« Terminal Flight Data Management (TFDM): Decision ingestion, integration, management, maintenance, and
Support Tools for Airport and Terminal Airspace distribution of Al by establishing the Aeronautical Common

Services (ACS) and a one-stop-shop (OSS) portal

19




SWIM Cloud Distribution Service (SCDS)

e Address increasing external
demand, while reducing
bandwidth/impact to NESG, NEMS,
and TIC

7 « Limit NESG exposure to external
users

« User “criticality” determines method
of data access (NESG vs. SCDS)

* Improved user experience

» Lower cost for service delivery
through automation

« Platform for growth in services
* Smooth transition for users



Global SWIM
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_ Weather Data

* Integrated Terminal Weather Service (ITWS) Provides
specialized weather products in the terminal area
«  SWIM Terminal Data Distribution System (STDDS):
SW I I\/I D ata S etS Provides flight data and updates to clients for filed and active
flight plans (e.g., Runway Visual Data (RVR))
e Common Support Services- Weather (CSS Wx): the

' single provider of weather data, products, and imagery within
¢\ Flight and Flow Data
[

the National Airspace System (NAS)
* Traffic Flow Management System (TFMS): Provides Weather Message Switching Center Replacement
flight data and flow information

(WMSCR) : Provides NWS textual aviation weather
¢ SWIM Terminal Data Distribution Systems (STDDS): products, altimeter data, and PIREPs
Collects and publishes data from 150+ airports;

Provides Tower Departure, Airport Data, and Surface (427NN ical Inf .
Movernent Events N7/ Aeronautical Information

- Time Based Flow Management (TBFM): Provides «  Aeronautical Information Management (AIM) Federal
Aircraft, Airport Configuration and Metering Status NOTAMS Distribution System: Provides notification and

« SWIM Flight Data Publication Service (SFDPS): status via digital NOTAMs
Provides flight plan and track data and updates to « AIM Special Activity Airspace status and updates
clients for filed and active flight plans « AIM Modernization Segment Two: Modernizes the

« Terminal Flight Data Management (TFDM): Decision ingestion, integration, management, maintenance, and
Support Tools for Airport and Terminal Airspace distribution of Al by establishing the Aeronautical Common

Services (ACS) and a one-stop-shop (OSS) portal
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Why SWIM Works Well
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Doc 9971

Manual on Collaborative
Air Traffic Flow Management [ATFM)

Third Edition, 2018

INTERMNATIOMAL CIVIL AVIATION ORGANIZATION

ICAO Doc 9971

Manual on
Collaborative
Alr Traffic Flow
Management
(ATFM)
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There are more important things
than technologies...
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Questions?

Thank youl!

Midori.Tanino@faa.gov
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