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State of the SyStem (from SWIM presentation)

Business as Usual

- More point-to-point
unique interfaces

- Costly development, test,
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Government
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hardwired NAS

- Unique interfaces, custom
designs
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Non-Government
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Conceptual Overview of Operation
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Aviation Related Data Models

« AIXM (Aeronautical Information Exchange Model)
o« WXXM (Weather Information Exchange Model)
 FIXM (Flight Information Exchange Model)

« AIDX (Aviation Information Data Exchange)
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FIXM Overview

« Flight Data Exchange among ANSPs and users
 |ICAO ATM Requirement and Performance Panel

e 1S0O19103, ISO19107, 15019108
e Consists of:
NAS
Flight Plan
O Hihan

— Data Dictionary
FIXM Extension

— UML Model
e Architecture  Core Ziticitm
— Core and Extensions S Security
Extension

9 Federal Aviation
&/ Administration

— XML Schema




FIXM Data Modeling Process
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FIXM Release Roadmap

Release Target Release Release Contents
ICAO 2012 ATS — FPL message
10 Aug 2012 GUFI
' (completed) NAS Flight Plan Data
Initial ED-133 Element inclusion
Dec 2012
1.1 (completed) Hazardous Cargo (Dangerous Goods)
ICAO 2012 ATS (15 remaining messages)
ICAO 2012 AIDC messages
TFM (Strategic)
2.0 Aug 2013 » TFM Data Exchange
ANSP-Airline CDM
Fleet Prioritization
Airport CDM
Surface data (anything not covered in Airport CDM and
TFM/CDM elements)
3.0 Aug 2014 ANSP-ANSP boundary crossing (Tactical)
4D Trajectories (15t package)
Security elements (15t package)
4.0 Aug 2015 Unmanned Aircraft Systems (UAS)
4D Trajectories (2" package)
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FIXM 1.0 Data Elements — Harmonization
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Data Dictionary — Data Entry Sample

5.13 Arrival Time — Estimated

Arrival Time - Estimated

Definition The estimated time at which the aircraft will arrive (wheels down) at the
aerodrome peint. This time is given in UTC.

Alternate Nomes Estimated Time of Arrival, ETA

Data Type Date Time

Range of Values N/A

Business Rules This data element is supplied only if the Time Enroute - Estimated was filed with

the flight plan.

Notes ¢ [NAS CMS] This data element corresponds to Field 28a. It can also be
appended to the route field after the last fix.

s [SESAR Harmonization] — Element not present in SESAR 10.02.05 FO. Element
has been added to a list for consideration for inclusion in SESAR model.

References + National Airspace System (NAS)-IR-82422412-01, En Route Automation
Maodernization (ERAM)/Air Traffic Management (ATM) Intermediate Point of
Presence (IPOP) Interface Control Document, Rev A, September 30, 2008
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FIXM UML Model v1.0

FlightPlan

- aircraftidentity :Alrcraftidentifier
- aircraftTs sAlrcraftT
FlightPlanOrigin - :n.:mlt:;em\nhnkmy: :Route FlightPlanRequest

- aerodrome :AerodromeReference = rossing rossing [0..*] - airspeed :Airspeed
- alternate :AerodromeReference - centerToCenterRemarks :FreeText - altitude :Altitude
' - destination :FlightPlanDestination - flightRules :FlightRules
- enRoute :EnRoute
- filing :FlightPlanFiling
- flightType FlightType
- formationCount :Count

£ @] «schema» Fxaircraft

[+
&
@ @] «schema» FxaircraftCommunicationCapability
- @] «schema» FxaircrafthavigationCapability

- [E] «schema» FxaircraftSurveillanceCapabilty

F3 FxFlight

«datatype» AbstractFlightEvent
& <«datatype» Flight
- & «datatype» Flightarrival
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Find FIXM at www.FIXM.aero

/= FIXM - Windows Internet Explorer

G0

File Edit View Favorites Tools Help

v [g http: /v, Fixm. aeroffixm_10 .V__E ‘1 X I'.’-F'-T-n ch Results

m‘i’ ] Facebook - O EYIERIERM S a | amazon (& vouTube B3 . Options ~
)

Home

About FIXM
Background

FIXM Release
» FIXM 1.1
» FIXM 1.0

FIXM Development
Documents
Previous Documents
4D Trajectory
Contact Us

Discussion Board

FIXM Core - Version 1.0

FIXM v1.0 Data Dictionary
FIXM Data Dict v1.0 pdf

The FIXM Data Dictionary serves as a catalogue of flight data elements (FDEs) that are expected to be exchanged
using the FIXM standard. It provides a definition for those FDEs, as well as alternate names that reflect various
nomenclatures across systems and domains, relationships among FDESs, data types, value ranges (where
applicable), business rules associated with the individual use of each FDE, and references to authoritative
documents where the FDEs can be found. This documentis complementary to the other FIXM artifacts such as
the FIXM models and the FIXM schemas.

FIXM v1.0 Primer
FIXM Primer v1.0.pdf

The FIXI Primer is the entry point to FIXI. It provides an introduction to FIXM, sets itinto context and outlines the
resources that support its usage. The Primer also includes the FIXM Conceptual Data Model.
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FIXM 1.0 Lessons Learned and Future
Challenges

e Tight deadline

GML initially included, then abandoned
Hand crafted physical model (XML schema)
_ack of consistency with AIXM and WXXM

_ogical model massaged to comply with
ohysical model

Blurring between conceptual and logical
models

Security
Relatively closed process due to timeframe

“Flight Information Exchange Model
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FIXM v2.0 Development Process

 ANSP Partners Expanded to include:
FAA/NextGen; Eurocontrol/SESAR: Airservices
Australia; JCAB: NAV CANADA: NATS UK

e Collaboration and Transparency
— Change Control Board
— Alignment with other models
— Working with standardization organizations
— Handling of Extensions
— Usage of www.FIXM.aero

e Design Philosophies
— FIXM 1.0 and FIXM 1.1 and FIXM 2.0 approaches
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FIXM 2.0 Development Activities

&/

Home
About FIXM

Background

FIXM Development

FIXM Release

Documents

e
: g
Previous Documenfs
S &
i 4
4D Trajectory ¥
&
*

Contact Us ,"

---------------------

----------------------
*

User login

Username *

Password *

.
----------------------

ssword
l Log in
~Flight Inf

- Capabillities to Support Transparency
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General discussion

4
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4+ Login to postnew contentin the forum.

Sesking opinicns on representation of flight events in FIXM schemas

Replies| Last reply ¥
3

By brucejtaylor 2 weeks 1 hour ago

By brucejtaylor 3 weeks 2 days ago

What will happen to thae are unable to comply with Nov 15 for the the new ICAD flight

plan?

By jzimmer 2 weeks 4 hours age

By shittusd 2 months 1 week agce

Badck
Bym

.. Once registered as a member, the user can:

By ia

Modg: 1 .

By &t

FIXN 2 .

By pi

Scha
By pi

elem 3

...E f:

L]
Rout

By di

4.

Participate in the discussion boards

Access all comments for Data Dictionary and website
related.

Access issue tracker that manages all issues related
to Data Dictionary or website.

Subscribe to email notifications when documents
have been posted or updated.

(Models and Schemas will be supported in a similar

manner in the future.) 15




Engineering Analysis

e Examined areas such as:

— Globally Unique Flight Identifier (GUFI)
— Flight Data Server Architecture

— Transition

— Compression

— Data Correlation

— Data Reconstruction
— Data Exchange Mode
— Data Access Control
— Data Consistency

— Data Customization
— Data Validation

— Data Discovery

— Failure Modes

— Messaging

“Flight Object Engineering
Analysis Report”
at www.FIXM.aero
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Globally Unigue Flight Identifier (GUFI)

 Key element for the FIXM success

« GUFI Construct Requirements

Unique world-wide.

Could represent flight leg or flight plan.

Unique for given time range.

Won't constrain number of GUFIs created in any given time period.
Constant for life-cycle of flight.

Allow any entity to create unique GUFIs.

Allow any number of entities to create GUFIs.

Allow variety of entity name formats.

Usable by human or machine.

Conform to international standards.

« Sample format that would meet requirements:
— us.aal.20110210.0631.105
—  r.f9893r1.20110930.1745.1
— us.kzbw.20110211.1400.24

©x®NoOhkwdRE
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Globally Unique Flight Identifier (GUFI)
- Architecture with GUFI

Flight
Operator

Flight Strategic

ARTCC 1 Planning Planning TFMS
\ — . /

Flight Flight
ARTCC2 «— 9% o «——  TBFM

o / Server Server \ o
ARTCC n / \ TFMn

A
v

FAA
GUFI
Service

Consistent, yy Consistent,
Authoritative Authoritative
Flight Plans TFM Data
w/GUFls w/GUFls

Another

GUFI
Service
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Globally Unigue Flight Identifier (GUFI)
- Transition Approach

GUFI Perimeter

GUFI-based Legacy data
. data exchange
FLT123 Airline )« axchange " « » ERAM
GUFI
4 GUFI-based A
data
exchange
GUFI-based Cgﬂtgf"
data Service
exchange
v v
GUFI .
FLT123 TEMS <« > * > Airline
GUFI / GUFI-based Adaptor Legacy data
data exchange
exchange

NOTES:
ANSP systems can be converted independently of each other, while the airline gets full benefit.
Adaptors can also be applied to data exchange between ANSP systems.

Legacy data
exchange
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Early Adopters

 FAA: Flight Data Publication Services

o Airservices Australia: Operational Data
Services

 International Traffic Flow Management Data

Exchange (possible)
Asia/Pacific Flight Data Object Demonstration

Airservices Notional Int'l Florida NextGen FAA
Australi .
pstrata SWIM Enterprise PN Test Bed (FTB)
( facilitated by Harris Alliance)
Task K
Flight / Producers
Data [—P NEMS (Alliance) < > NEMS (FTB)
(TFMDE) Task K
Consumers
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Questions?-
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