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“Airwave Procedures”

• Please note during the session all 
attendees should ensure they are 
muted, and will need to use the zoom 
controls to the right to interact with 
presenters 

• If you would like to ask questions, or 
engage during a topic of interest 
please use the “Chat” feature and the 
SWIFT team will either announce your 
question/comment for you or unmute 
you as applicable
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SWIFT Collaborative Workshop #11 
August 19, 2020 – Virtual Conference 
• On-line Virtual Conference Starts Promptly 12:30pm
• Welcome and Introductions

— David Almeida (LS Technologies LLC) 
• SWIFT Focus Group Updates 

— Erin Cobette (Delta), Chris Gottlieb (JetBlue)
• Special Topic: Update on Key Data Standards FIXM

— Kelly Mulholland (FAA)
• Producer Program: TBFM

— Bob Tyo (FAA), Yong Li (FAA)
• Break
• Special Topic: Innovation in User Experience from TFMS

— Robert Mount (FAA), Karen Bohannon (FAA)
• SWIM Capability: NAS Common Reference (NCR) Update & Demonstration

— Kristin Cropf (FAA), Patrick Sheridan (Volpe)
• Closeout



4SWIFT #11
August 19, 2020

Federal Aviation
Administration

Who is in the “Zoom Room” at SWIFT #11?

Attendee Organizations Attended a SWIFT Meeting Before?

215 attendees

Other defined as: R&,D, Researcher, Airport, Consultant, GA, and ATL IAP

Data Current as of 8-19-20 timestamp:10:00am
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SWIFT: Announcements
• SWIFT 12 Virtual Workshop: Thursday, November 19, 2020
• Aeronautical Information Optimization Summit Series: Delivering Data that Matters 

– Temporary Flight Restrictions August 20, 1:00pm-2:00pm EDT
– UAS Community Collaboration August 27, 1:00pm-2:00pm EDT
– Implementing Aeronautical Information API’s September 3, 1:00pm-2:00pm EDT
– https://www.faa.gov/news/conferences_events/aeronautical_information_summit_2020/

• TFMS Technical Webinar: Every Second Thursday of the month @ 1PM EDT
– Next Meeting scheduled for September 10, 2020
– Send questions or topics to Chris.Burdick@faa.gov, or Thomas.ctr.Paccione@faa.gov

• SWIFT-er’s On the Move…
– Erin Cobbett: Development & Analytics Focus Group
– Michael Jagmin: Development & Analytics Focus Group
– Joshua Gustin: Deputy Director Air Traffic Systems (Detail) & SWIFT Sponsor
– Stefanie Calabrese: System Wide Information Management SCDS/Portal & Outreach Lead
– Felisa White: Manager, Enterprise Services Program Management & Integration

https://www.faa.gov/news/conferences_events/aeronautical_information_summit_2020/
mailto:Chris.Burdick@faa.gov
mailto:Thomas.ctr.Paccione@faa.gov
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Mission Focused

Customer Driven

Results Oriented

Partnering

SWIFT Culture under Felisa’s Leadership
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Felisa, Thank you for your contributions to the SWIFT!!!
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Welcome: Incoming SWIFT Chair, Stefanie Calabrese

Today we’re starting a new era: Stefani-Era!

• SWIM Communications & Outreach Lead

• SWIFT Planning & Coordination Team

• FAA Communications, Information & Network 
Programs (CINP) Analyst

• Performance Based Navigation Support Team

• Stefanie fun fact: we know she’s ready for SWIFT…

As a former staffer on the Hill, Stefanie knows how to listen & help balance needs!
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Operational Context Focus 
Group

August 19, 2020

SWIFT 11 Update

David Almeida, LS Technologies 
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Operational Context Focus Group: Document Updates

• Schedule subject to change if service updates are released and existing Operational Context 
documents need to be updated

• TFDM Use Case and Ops Context are currently under construction 
• Comments received on Use Case, team currently incorporating updates
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• Starting with Operational issues, the team 
leverages the expertise of participants to 
present solutions using SWIM data

• TBFM was identified as a top community 
priority at SWIFT meetings and by the 
Operational Focus Group

• A trial 4-week sprint with weekly update 
meetings was selected as the starting 
point (Sprint 1) to begin work
– April and May were dedicated to Sprint 1
– Early June was used to reflect on Sprint 1 

and find areas of opportunity for 
improving the process

– Sprint 2 began in late June

D&A Focus Group Progress

How do I get and store the data?

How do I estimate impact / 
delay?

How do I know this estimate is 
accurate?

How do I predict this delay?

What departure delay will this flight incur 
from TBFM?
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• Several hundred hours of volunteer time were 
contributed during Sprint 1
– Obtained / stored: Raw SWIM TBFM messages, 

“Truth Data”, and ATD-2 CLT comparison data
– Created new / transformed data: Fused TFMS & 

TBFM data, hourly flat files from SCDS TBFM
– Published code to consume and handle TBFM data 

from SCDS (GitHub)
– Mapped all possible elements for TBFM delay 

definition
– Created an initial delay definition and compared 

with “Truth Data” to understand size of disparities
– Used initial definition to look for time and fix 

patterns into IAH

TBFM Delays Sub Team Sprint 1
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TBFM Delays Sub Team Sprint 2
• TBFM issue continued, but from a different lens 

– Sprint 1 was more tactical – How can we best describe what is happening given the 
data we have?

– Sprint 2 is more strategic - How can we get better data from the source? 
• Longer term solution, but one that will be best for the community

Objectives: 
1. Review, analyze, and come to consensus on SWIM TBFM delay estimation
2. Quantify data challenges and provide examples

– Obtained enhanced “truth data” with new attributes
– Identified groups of interest to study
– Collected descriptive statistics on these groups
– Found / provided examples in data for further study

SWIM 
MIS 
ETD

MITRE 
Binary 
ETD
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TBFM Delays Sub Team Sprint 2
• TBFM Sub Team has held two meetings with the TBFM producer program

– Will continue with biweekly interactions
• Precisely what SWIFT was designed to do

– By doing this as a group of stakeholders, it eliminates work for Industry teams and 
for the FAA

– Instead of many meetings with many individuals, the team can meet as one to…
• Describe the challenges more completely
• Determine root causes more effectively
• Find appropriate solutions that meet everyone’s needs
• And share results with community faster
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Lots of technical problems to solve, join us!
Next full D&A to be scheduled for the week of August 31st

• Discuss future projects and meeting cadence
• Reprioritize list of potential projects based on what is now Top of Mind

– Double delays
– Gate Returns
– NE SWAP Routing issues
– FFICE
– Demand over an Entity
– Estimated Times

• Contact Us: Erin Cobbett - Erin.Cobbett@delta.com
Ray Mitchell - Ray.Mitchell@lstechllc.com

mailto:Erin.Cobbett@delta.com
mailto:Ray.Mitchell@lstechllc.com
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Operational Issues Focus Group
• Lead: Chris Gottlieb, JetBlue
• Goals: Address NAS-wide operational issues that might 

benefit from information sharing between organizations
• Current Prioritized Issues: 

1. TBFM delays (United) who, what, why it matters
2. Flight Planning over IP (SWA)
3. Taxi Out Return to Gate (Delta) 
4. TBFM/TFMS double delays 
5. JFK has long taxi issues (JBU)
6. Early Planning for disruptions

1. Early Detection Deviation over Fix (JBU)
2. Early Detection for Airport Surface Delays (JBU)
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Industry seeking functionality that will help:
• Focus limited resources on “things that matter”

– Establish business processes that maximize flexibility for internal planning and operations
– Utilize resources more effectively for development activities
– Optimize data feeds between FAA and airspace users

• Improve service through increased reliability of operations
– Leverage flight planning to improve and deliver results to the operation
– Identify the value of flight planning inputs as enablers to TBO
– Define TBO benefits as a component or enabler of broader airspace system efficiency and 

reliability
• Understand every flight planning data element and their impact on each 

stage of operational planning and decision-making 
– Translating data services into improved airspace user operations management
– Ensuring internal capabilities are focused on improving passenger service experience



Notional List of Functionalities for Demonstration
• Accept / Process Flight Plans for Filing (FF-ICE, FIXM format)
• Validate Flight Plan (format, basics only)
• GUFI Management (validate, create, store)
• Flight Data Store (Filed FPs) / Request-Reply Retrieval
• Receive / Trial Requests*
• Receive / Preliminary Flight Plans*
• Flight Plan Validation (route elements, trajectory sanity etc.)
• Provide TFM, Aero Constraint Feedback to Airspace Users*
• Efficiency Critical RMA (failover, message integrity)
• Provide ATC Constraint Feedback*
• Flight Planning (interactive trajectory negotiation)
• And more……

20

* - Airspace Users’ Interests Operationally
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Flight Planning Modernization: Next Steps
• Engage participants:

– SWIFT airspace users have shown interested in participating in demos
– Formal solicitation of participants will be done by open invitation via SWIFT Focus Group
– All stakeholders will be invited to participate (may have to be virtual, too early to know)

• Establish common scope:
– Constraint feedback with respect to Trial Requests and other Flight Plan submissions are 

of key interest to airspace users
– Corrections, modifications, new features considered part of FAA program
– During demo period; feedback, suggestions accepted, and action taken

• Project planning:
– Develop a common schedule and identify relevant interdependencies
– Align resources to project milestone dates and work action plans, accordingly
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Issue: Early Planning for Disruptions
• Case #1: Early Detection Deviation over Fix

– Need tools to observe or record departure environment 
metrics that track airspace optimization

– Need additional analysis capability to gauge how well the 
airspace is managed, utilized for next day CDM calls, 
determine issue workload or quantify airspace capacity 
recovery times

• Case #2: Early Detection for Airport Planning
– Looking into using elements of the previous widget case 

study to look at different aspect in planning for disruptions
– Using new SWIM information services with other potential 

sources to detect operational impacts earlier 
– Goal: Identify capabilities to drive earlier decision-making for 

planning during disruptions



Kelly Mulholland
August 19th, 2020

FIXM Overview 
and Update
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Outline
• FIXM and ICAO 
• FIXM Model

• FIXM Core
• FIXM Applications
• FIXM US Extension 

• FIXM in Use
• Communication and Collaboration

24



FIXM and ICAO 
• FIXM = Flight Information eXchange Model 
• Global exchange standard capturing flight and 

flow information
• Implemented in UML and XML 
• Fully supports data exchange requirements Flight and 

Flow Information for a Collaborative Environment 
(FF-ICE) concept i.e. ICAO Doc 9965 and FF-ICE 
Manual, as defined by the ICAO* ATMRPP**

• Enabler for the FF-ICE information exchanges

25

*ICAO = International Civil Aviation Organization **ATMRPP = Air Traffic Management Requirements and Performance Panel



FIXM Model
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FIXM Model Overview

27

Note, FIXM Applications was one of the significant changes introduced in v4.2.0



FIXM Core
• Current version is FIXM Core v4.2.0 released February 2020
• FIXM Core v4.2.0 has seen an extensive amount of changes to the 

FIXM model
• 61 CRs received and approved by the FIXM CCB for FIXM Core v4.2.0

• Included were long standing issues such as:
• Messaging
• Including fields, structure, and FF-ICE message construction guidance (i.e., 

templates)
• Absent/deleted data
• Transition from Workbench to EA generated schemas
• Extension mechanism updates
• Aeronautical data representation improvements
• Limiting root elements in the physical model
• Restructuring of Significant Point

• These changes appear to have been positively received by the FIXM 
community

28



FIXM Applications
• FIXM Applications were introduced in FIXM v4.2.0 to support FF-

ICE data exchanges
• Applications and the XML templates contained within balance 

overall model flexibility with the benefits of XML message 
guidance and validation

• FIXM v4.2.0 introduced a new package called Applications as a 
peer to FIXM Core with independent versioning

• Applications consists of Basic Messaging and FF-ICE Messaging
• Added templates for all thirteen FF-ICE messages

29
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• Provides detailed, XSD-based guidance for 
constructing individual FF-ICE messages.

• Message Templates provide a more restrictive subset 
of message and flight data structures that is relevant 
to a given information exchange. 

• Templates offer message-specific guidance and 
validation rules while remaining entirely compliant 
with the broader FIXM structures.

• Templates provide FIXM users with the guidance and 
structure they desire while at the same time allowing 
FIXM to remain open and flexible.

• Template supports interoperability and improve data 
quality.

FIXM Applications: 
Message Templates
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Without templates With templates

Increased development overhead as each 
user must independently interpret how 
message content requirements should be 
represented in FIXM format.

Tailored schemas reduce development 
overhead by providing additional guidance for 
creating messages with a FIXM-based 
content.

Individual interpretations of requirements 
could lead to inconsistent message content 
implementation across users.

Making dedicated implementation templates 
available to all users should improve 
implementation consistency.

XML-based validation limited to data syntax 
checking with no guidance for required vs. 
optional but allowed vs. not allowed content 
(failing to fully leverage a major benefit of 
using XML).

XML-based validation enforces both syntax 
and content completeness rules (fully 
leveraging benefits of XML-based validation).

FIXM Applications: 
Benefits of Message Templates



FIXM US Extension Overview
• Extension model supplements the core FIXM model in order to support 

additional (e.g. regional) requirements
• FIXM US Extension requirements come from the US ATM community 

e.g. FAA program offices, NAS Airspace Users, etc.
• Current version, 4.2.1, was released on December 2018
• Next version, 4.3.0, will be released late 2020 and include:

• Realignment with FIXM Core v4.2.0
• Update TFDM data requirements
• Update TFMS data requirements
• Potential updates based on SFDPS data requirements

• FIXM US Extension is available on FIXM.aero

32

https://fixm.aero/download.pl?view=e


FIXM in Use
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FIXM in Use at the FAA
• SWIM Flight Data Publication Services (SFDPS)

• Publishes En Route flight data from 20 ARTCCs in FIXM 
v3.0 format

• Plan for updating to FIXM v4.2 
• Traffic Flow Management Data Service (TFMData)

• Partial data publishes in FIXM v3.0
• International Flight Data (FPL, CHG, ARR, DEP, CNL, DLA, TIZ, 

TIO, CLS) 
• Terminal Flight Data (target times for movement area entry, 

off-block, take-off, the projected wheels-up time)
• In the process of updating to FIXM v4.2

• SWIM Terminal Data Distribution System (STDDS)
• Publishes surface track data, terminal flight plan data in 

FIXM v4.0 format
• Terminal Flight Data Manager (TFDM)

• Publishes  terminal flight data, flight delay data in FIXM

34



FIXM Data Publication through SWIM

• FAA SWIM TFMData Mediation Service:
• Mediates Flight and Flow information into FIXM v4.0 and AIXM v5.1 

format
• Wrapper Approach to the Messages

35

Flight Information • Flight Plan Data initial and subsequent amendment
• Departure and arrival time notifications
• Flight cancellations
• Boundary crossings
• Track position reports
• Flight management information containing flight times date resulting to 

route modeling updates

Flow Information • General Advisories
• Airspace Flow Program (AFP)
• Ground Delay Program (GDP)
• Ground Stop (GS)
• Flow Constraint/Evaluation Area (FCA/FEA)
• Reroute
• Collaborative Trajectory Options Program (CTOP)
• Airport Deicing
• Flight Restrictions
• Airport Runway Configuration and rates, Route Availability Planning Tool 

(RAPT)



Communication 
and 

Collaboration
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FIXM Change Management
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FIXM 
Secretariat

FIXM 
Community

FIXM CCB

ICAO
ATMRPP

 Defines the FF-ICE IERs
 Provides operational oversight

 Decides on the 
evolution of FIXM, 
under ATMRPP 
supervision.

 Support the FIXM evolution activities: 
management of FIXM CRs, maintenance of FIXM 
components, maintenance of online resources

 Openly issues, consolidates and submits 
Change Requests for improving FIXM, to be 
endorsed by the FIXM CCB.

CCB Members



FIXM Change Requests
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Reporting FIXM bugs

BUG CR

A bug that is confirmed should be corrected by a CR.
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FIXM Workshop 2020
• Fully virtual, 4 sessions
• Event dates: 12/7/2020 – 12/10/2020
• Registration: FIXM Virtual Workshop 2020
• More information and agenda is available on FIXM Work Area 

(“FIXM Virtual Workshop 7-10 December 2020” folder)
• Discussion will include FIXM Core v4.2.0 overview, Implementation 

example, lessons learned, and FIXM Extensions

40

https://www.eventbrite.com/e/virtual-fixm-workshop-tickets-106983468434
https://ost.eurocontrol.int/sites/FIXM/Shared%20Documents/Forms/AllItems.aspx?RootFolder=%2Fsites%2FFIXM%2FShared%20Documents%2FFIXM%20Virtual%20Workshop%207%2D10%20December%202020&FolderCTID=0x01200062214A8F47CB7B41ADD94F20628B445C&View=%7bDBAE6836-9D8E-42B5-86E1-58A529EB148F%7d


FIXM.aero
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FIXM Work Area
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FIXM Resources

• FIXM Websites
• www.FIXM.aero
• FIXM Work Area (register here)

• FIXM Documentation
• FIXM Community

• FIXM CCB: FIXM.CCB@eurocontrol.int
• FIXM Secretariat: fixm.secretariat@eurocontrol.int

43

http://www.fixm.aero/
https://ost.eurocontrol.int/sites/FIXM/SitePages/Home.aspx
https://www.fixm.aero/documents/Accessing%20the%20new%20FIXM%20work%20area.pdf
mailto:FIXM.CCB@eurocontrol.int
mailto:fixm.secretariat@eurocontrol.int
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Agenda
• Who we are

– DSS Program 
– Networked Leadership>DSS

• Products and Services
• Regional Integration
• IDAC
• TSAS
• NEC

• Interaction with Industry
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Surface / Ramp
• TFMS (Future surface viewer)

• TFMS Ground Stop

• TFDM (Electronic Flight Strips)
• TFDM (Surface Scheduler) 

Descent / Approach
• TFMS
• TFMS Improved Demand Predictions
• TFMS Airborne Reroute (ABRR)
• TFMS Collaborative Trajectory 

Options Program

• TBFM (Future TSAS)

EnRoute / Oceanic
• TFMS
• TFMS Improved Demand 

Predictions
• TFMS Airborne Reroute (ABRR)
• TFMS Airspace Flow Program
• TFMS Collaborative Trajectory 

Options Program

• TBFM (Coupled Scheduling)
• TBFM (*Extended Metering)
• TBFM (GIM-S Speed Advisory)
• TBFM (ACM)

* T2T - shares raw data across multiple centers. Enables Extended Metering and IDAC data to 
shift towards more end-to-end metering
Coupled Scheduling used to segment metering when arrival airport is close to Center 
Boundary.

Departure / Climb
• TFMS (IDRP)
• TFMS Improved Demand Predictions
• TFMS Airborne Reroute (ABRR)
• TFMS Collaborative Trajectory 

Options Program

• TBFM (*IDAC/EDC)

Surface / Ramp
• TFMS (Future Surface viewer)
• TFMS-DSP (Replaced in 2020 

w/TFDM)
• TFMS Improved Demand Predictions
• TFMS Pre-Departure Reroute (PDRR)
• TFMS Ground Stop
• TFMS Ground Delay
• TFMS Airspace Flow Program
• TFMS Collaborative Trajectory 

Options Program

• TFDM (Departure Metering)
• TFDM (Surface Scheduler) 
• TFDM (Electronic Flight Strips)
• TFDM (Runway balancing)

Decision Support Systems – 3T Phases of Flight by Capability (Future State)
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TBFM Current Release Install Status – As of 03/19/2020
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TBFM Regional Integration
Key Characteristics: 
• Integration occurs among multiple ARTCCs (parent + first tier + selective 

beyond) 
– High degree of coordination starts at the design analysis level
– Intra-stakeholder team must design, develop, and implement solution at regional 

level; all need to commit to and execute a consistent path forward throughout 

• Focus on implementing a suite of tools to apply “Right tools, right place, 
right time” methodology

• Goal is to achieve a holistic operational balance (i.e., it’s not about one 
flow)

• Approach requires a change management component, including regional 
education and training 

• Analysis, stakeholder coordination, facility adaptation and customization, 
evaluation and testing must occur at a multi-ARTCC level

• Supporting FAA goals identified via TBO
• AJT is the Regional Integration Lead

51
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IDAC – Integrated Departure Arrival Capability
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TSAS
• Extends metering operation into terminal

– Provides higher fidelity scheduling to account for merge points inside TRACON airspace
– Provides ground-automation tools (e.g., slot marker, runway and approach, speed 

advisory, sequence number) to assist TRACON controllers and TMU with meeting the 
schedule 

• TRACON ATC communicates to pilot the required speed changes that place the 
aircraft within slot marker; pilot executes speed clearance

• Lab results are encouraging; typical 8 mi separation at Hand-off with 4.8 mi avg on 
final (71 rate) 7 mi separation at Hand-off with a 2.5+0.2 separation (94 rate).

Spatial representation 
of the aircraft’s schedule

drawn along its route
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NEC
• NAC goals for PHL and EWR.
• Cross-ARTCC engagement at Design Level.  High buy-in and traction.
• Data indicates high benefit pool; before/after below. 
• Highly engaged and aligned NAS Team 
• Resource-intensive; SMEs with cross-ARTCC coordination and awareness.
• High re-use for other regions.

54
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Interaction with Industry
• History

– 2014; TBFM data sharing turned on
– Dubious benefits and value
– Decipherability vs. focus/use

• Today
• Focus on Ready Time
• ATD foundation but Inconsistent Data
• Causal analyses - ongoing
• Establish future path/partnership?

56
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AGENDA
• MIS Overview
• TBFM MIS Data 
• Updates to MIS
• Recent FIXM Impacts
• Questions

59
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What is TBFM MIS?

• Metering Information Service that follows a 
“publish/subscribe” messaging model

• Users subscribe to TBFM SWIM services
• Employs single interface to NEMS using JMSDD
• Publishes metering data to:

– TBFM system
– FAA system
– External entities 

60
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Where are we in SWIM?

TBFM METERING PUB

*Image taken from SWIFT web site
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TBFM JMSDD – Message Data Timing

Consumer
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Current MIS Data Category Message Types
• Aircraft Information
• Configuration Information
• Adaptation Information
• Synchronization
• Status Group/ Other 
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TBFM MIS JMSDD Category Group Message Types
Message Category Message Group Message

"air" 
(Aircraft Information)

<flt> Flight Plan Information

<trk> Tracking Information
<mrp> Meter Reference Element (MRE) Assignments
<eta> Estimated Time of Arrival (ETA)s
<sta> Scheduled Time of Arrival (STA)s
<sch> Scheduling Information

"con" 
(Configuration Information)

<aac> Arrival Airport Configuration Information
<mar> Meter Point Acceptance Rate
<sac> Satellite Airport Configuration
<rar> Runway Acceptance Rate
<aar> Airport Acceptance Rate
<scc> Super Stream Class Configuration
<tar> TRACON Acceptance Rate
<gar> Gate Acceptance Rate

"oth" 
(Other Information)

<int> TBFM Interface Status Information Group
<tmg> TBFM Metering Status Information Group

"adp" 
(Adaptation Information)

<trn> TRACON Name Group
<gans> Gate Names 
<apns> Airport/Runway/Configuration Names 
<mrns> MRE Names
<scns> Stream Class Names

“sync”
(Synchronization)

<system_start> System Sync Start
<periodic_start> Periodic Sync Start
<periodic_end> Periodic Sync End
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Aircraft Information Category <air>

TBFM Metering Information Service

Configuration Information Category <con>

Other Information Category <oth>

Flight Plan 
Information

<flt>

MRE 
Assignments

<mrp>

ETAs
<eta>

STAs
<sta>

Scheduling 
Information

<sch>

TBFM Metering 
Status
<tmg>

TBFM Interface 
Status
<int>

Arrival Airport 
Configuration 
Information

<aac>

Airport 
Acceptance 

Rate
<aar>

TRACON 
Acceptance 

Rate
<tar>

Meter Point 
Acceptance 

Rate
<mar>

Runway 
Acceptance 

Rate
<rar>

Super Stream 
Class 

Configuration
<scc>

Satellite Airport 
Configuration

<sac>

Adaptation Information Category <adp>

TRACON 
Name Group

<trn>

Gate Names
<gans>

Airport/
Runway/

Configuration 
Names
<apns>

MRE Names
<mrns>

Stream Class 
Names
<scns>

LEGEND
DATA_CAT

DATA_GROUP

Sync Category <sync>

System Sync 
Start 

<system_start>

Periodic Sync 
Start 

<periodic_start>

Periodic Sync 
End 

<periodic_end>

MIS Data
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*Image taken from ATCA newsletter

In support of TFDM Build 2, added the following
enhancements to MIS:
• Versioning
• Departure Airport
• Destination Airport
• Computer Identifier (CID)
• Global Unique Flight Indicator (GUFI)
• Heartbeat Message

MIS Updates - Release 4.12
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MIS Updates in Release 4.12

Update Message 
Group

What’s the 
Update

Message Type Data Format/Range

Versioning MIS JMS Header 
Update

All Message Types N.N.N,  where each N can 
range from 0-99

Departure
Airport 
Information

<da
p>

MIS JMS Header 
Update

Air Information (all);
Configuration Information 
(subset of messages)

3-4 characters

Destination Airport 
Information

<apt> MIS JMS Header 
Update

Air Information (all);
Configuration Information 
(subset of messages)

3-4 characters

Computer ID (CID) <cid> New Aircraft 
Information Data

Aircraft Information Data 3 alphanumeric ASCII 
Character

GUFI (Global Unique 
Flight Indicator) 

<gufi> New Aircraft 
Information Data

Aircraft Information Data 10 character ASCII string with 
10 characters: A-Z or 0-9

Heartbeat Message <hb> New Synchronization 
Data

Synchronization
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TBFM Subscribes to TFDM Terminal Publication 
(TTP) Service

• The TTP service is defined by the TTP JAVA 
Messaging Service Description Document (JMSDD) 

• An updated draft version of the TTP JMSDD 
includes technical changes to the TTP SWIM 
service that are of interest to TBFM:
– Updates to Flight Information Exchange Model 

(FIXM) structuring
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TFDM TTP JMSDD Changes

• TBFM  is subscribing to six TTP messages 
including the Flight Add and Flight Update 
messages. 

• Flight Add and Flight Update messages include a 
JMS Text body consisting of a FIXM message

• The TFDM TTP JMSDD includes the following FIXM 
changes: 
– Xpath updates
– Nillable attribute added (set to true, ‘Y’) to identified 

data elements

69



Federal Aviation
Administration

SWIFT #11
August 19, 2020

Updates to TBFM

• TBFM baseline R4.13 will incorporate FIXM updates 
to the TTP JMSDD:
– Xpath updates should be included in FIXM Schema 

definition files provided with the TTP JMSDD
– Handle FIXM data elements with nillable attributes 

set to true. Those data elements are: ComputerId, 
CidCreatorUnit, EstimatedTimeOfDeparture, 
DepartureRunwayPredicted 
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Questions?
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TFMS Rapid Development – Background
• Background

– TFMS Action Plan (Dec 2018) includes initiative to separate TFMS 
applications from TFMS core functionality

• TFMS sought an opportunity to innovate
– Leverage cloud integration technologies
– Fill gap between NAS Critical & Mission Support environments
– Reduce time to market

• Focus on rapid innovation and customer centric 
development

• Initial TFMS candidate - fly.faa.gov
• Partnership with FAA Rapid Development & 

Deployment Team (ELROY)
– Use of Pivotal platform & development processes
– New product development (Jan 2020-Aug 2020)
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TFMS Rapid Development – way forward
• Initial product development complete (!)

– Initial feedback very positive
– Focus evolved to reflect opportunity for enterprise solution

• How do we evaluate?
– Validate value proposal
– Define processes
– Quantify program benefits

• Where do we go from here?
– Program office evaluation of Product & Process
– Plan for full deployment of initial product (fly.faa.gov)
– Plan for future development
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Objective

• Investigate new techniques to release faster 
and provide more user value.

• Investigate user-centered design to enable 
capture of relevant needs through rapid user 
feedback sessions

• Design a platform to be used as the 
infrastructure to support future applications.

• Enable expertise within the FAA to continue 
further development
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Current System
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Configuration

FTI – FAA Telecommunications Infrastructure
IAAS – Infrastructure As A Service
PAAS – Platform As A Service
PCF – Pivotal Cloud Foundry
SWIM – System Wide Information Management
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Overview
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Build – Measure – Learn

Decision to stay 
the course or 
change 
direction

Build

MeasureLearn

A feature set you can 
build to gather feedback

A concrete way to 
know whether your 
team is building the 
right product
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Build: Static Prototype

Build

MeasureLearn
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Measure: User Feedback

We gather feedback from users through one-
on-one interviews. During the interviews we 
evaluate the prototype to ensure it satisfies 
user needs, is intuitive to navigate, and the 
information provides value.

…

Interviewer

?

Build

MeasureLearn
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Learn: Identify Insights
After the interviews we group similar 
ideas from different users. We pull out 
the key insights and use them to inform 
what we build next.

Build

MeasureLearn
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Learn: Synthesis

Note: Users drive the roadmap for the product –
Users determine which features are useful and will be most 

valuable! 
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Example: One Stop Shop

General Aviation Feedback:

“Interesting...9 restrictions… not sure what restrictions mean in this case...4 aircraft 
or choices for me?”

“View all… I don’t know.. I’m not sure maybe where flights are coming from.”

“If reroute brought up specific routes that would be great.”

“I do see the reroute name.. Wind Route.. Where the heck is that?... I’d have to 
look in a different part of the website”
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Build: Update Prototype

Build

MeasureLearn
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MVP
A minimum viable product (MVP) is:

“the version of a new product which allows a 
team to collect the maximum amount of 

validated learning about customers with the 
least effort“.

Traditional 
Life cycle

User-Centered 
Design/Lean  
Production/XP
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Live
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We Need Your Feedback!

• If you are a regular user of the fly.faa.gov site, we need your 
input
– If you are willing to sign up for a interview, email fly-faa@faa.gov
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Agenda
• NCR Introduction
• Purpose
• NCR Overview
• NCR System Architecture
• NCR Data
• NCR Interfaces
• NCR Request / Response
• Flow Diagram
• Demo
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Introduction

• NAS Common Reference (NCR) is a new 
SWIM Program

• Currently in Development and Testing
• Will be available in Q2 CY2021 (subject to COVID 

impact)
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Purpose of NCR

• Acquire and integrate NAS status and constraint 
information from cross-domain sources

Consolidate 
NAS Data

• Provide the ability for constraints to be retrieved for a 
specific 4D trajectory (4DT) and/or a defined airspace 
volume

Provide Filtered 
Constraints

• Provide an interface to obtain defined sets of information 
via one-time request or via request with future updates, 
using web services and pub-sub messaging patterns  

Provide Auto -
Updates

• Create a spatially and temporally correlated view of NAS 
data to improve common situational awareness

Correlate NAS 
Data

SWIFT #11
August 19, 2020
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NCR Overview
• NCR is a NAS Program that provides SWIM Services for parsing, 

storing, and correlating NAS data 
– Consumers multiple SWIM producers across NAS domains 

• aeronautical
• weather
• traffic flow management 

– Data standardization
• Geo-referencing
• units of measure
• coordinate reference systems (CRS)

– Dynamic user queries
• Any combination of geospatial, temporal, and attribute filters 
• Think of a database query
• Queries can be submitted as subscriptions

– Applies constraints to trajectories (in 2D, 3D or 4D)
– GML or GeoJSON response integrates with open source code
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NCR Overview (cont’d)

• SWIM compliant infrastructure and interface standards 
– NAS Enterprise Messaging Service (NEMS) interface with 

producer systems and authorized NAS and Non-NAS 
consumers using.

• NCR interfaces with the following NAS producers
– Traffic Flow Management System (TFMS)
– SWIM Terminal Data Distribution System (STDDS)
– Aeronautical Common Services (ACS) 
– FNS
– National Weather Service (NWS) 

• In lieu of Common Support Services – Weather (CSS-Wx)
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NCR System Architecture
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NCR Data

Airspace Flow Program (AFP)

Approval Request (APREQ)

Airport Configuration (APTC)

Collaborative Trajectory 
Options Program (CTOP)

Deicing (DICE)

Departure Spacing Program (DSP)

Flow Evaluation Area / Flow 
Constrained Area (FXA)

Ground Delay Program (GDP)

Ground Stop (GS)

Minutes-in-Trail (MINIT)

Miles-in-Trail (MIT)

Reroute

Stop

Advisory Text

TFMData Flow 
Information 
Service

Notice to Airmen (NOTAM)

Federal NOTAM 
System – NOTAM 
Distribution Service 
(FNS-NDS)

National Airspace 
System – Resources 
(NASR)

Special Activity Airspace (SAA) 

Standard Terminal Data 
Distribution Service 
(STDDS) APDS

•Runway Visual Range (RVR)

STDDS ISMC

Airport Data Services 
(APDS) Status

NASR + FNS-NDS

Active SAA 

winds_aloft 

National 
Weather Service

Airmen's Meteorological 
Information (airmet)          

Center Weather 
Advisory (CWA)               

Graphical Airmen's 
Meteorological 
Information (g_airmet)

Meteorological Aerodrome 
Reports (metar)            

Pilot Weather Reports (pirep  )        

Significant Meteorological 
Information (sigmet)       

severe (svr)               

Terminal Area 
Forecast (TAF)
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NCR Interfaces
 Web Feature Service (WFS) returns GML textual format 

 Route: user submits route string or 3-D/4-D trajectory with optional spatial 
buffer, and NCR returns features that overlap with the route in space/time

 General: user submits geometry (e.g., circle,
polygon) and NCR returns features that 
overlap with geometry in space/time

 Web Map Service (WMS) returns matching
features as image 

 Subscription created via WFS Request
 Publications return source messages via

Java Messaging Service (JMS)
AIXM or WXXM format pertaining to matching features

 Retrieve source message via XM Service

SWIFT #11
August 19, 2020



Federal Aviation
Administration

SWIFT #11
August 19, 2020

NCR Request / Response

NEMS

NESG

GML/
GeoJSON

NESG

WFS
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NCR Flow Diagram

NEMS

NESG

NCRMain 
SLC

NCRMain
ATL

External User

Internal NAS
User

app2app

WFS

GML/
GeoJSON

WFS
User

Application

GML/
GeoJSON
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Route Constraint Widget Demo
 Christopher Gottlieb (Jet Blue)  & Jeremy Lindsey (Mosaic 

ATM)

 Route Constraint Widget
 Coordination between NCR program and Jet Blue
 Demonstrate how NCR data can be used to aid operational 

needs

 Less than 1 staff week of development time

SWIFT #11
August 19, 2020
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NCR Discussion

• Q & A 
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Final Announcements

• Date
– November 19th, 2020 
– Time - TBD

• Location
– Online Session 

Workshop #12
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SWIFT Site Information

• SWIFT@faa.gov
– Any SWIFT-related questions
– Sign up for SWIFT mailing list

• https://www.faa.gov/air_traffic/
technology/swim/swift
– Register for future SWIFT meetings
– Stay up to date with SWIFT
– Past meeting slides

mailto:SWIFT@faa.gov
https://www.faa.gov/air_traffic/technology/swim/swift/
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SWIFT Contact Information
Joshua Gustin, SWIFT Sponsor & Manager
• Communications, Information & Network Programs
• Email: Joshua.Gustin@faa.gov

Stefanie Calabrese, SWIFT Chair & FAA Lead
• Email: stefanie.c.calabrese@faa.gov 
• Email: SWIFT@faa.gov

• David Almeida, SWIFT Community Moderator
• Phone: (321) 735-2774
• Email: David.Almeida@LSTechLLC.com

SCAN ME

mailto:Joshua.Gustin@faa.gov
mailto:stefanie.c.calabrese@faa.gov
mailto:SWIFT@faa.gov
mailto:David.Almeida@LSTechLLC.com
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Every Second Thursday of the month.
Next TELCON Sept 10th, 2020 1:00ET

• Register ahead of time to receive the bridge number and 
passcode

• Register, send questions or advance TELCON topics to:

Chris.Burdick@faa.gov and/or 
Thomas.ctr.Paccione@faa.gov

TFMS Technical Webinar Schedule

mailto:Chris.Burdick@faa.gov
mailto:Thomas.ctr.Paccione@faa.gov
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BACK-UP SLIDES



•SWIM NCR Deep Dive Briefing •110

<wfs:GetFeature xmlns:wfs="http://www.opengis.net/wfs" service="WFS" version="1.1.0" outputFormat="GML3" xmlns:xsi="http://www.w3.org/2001/XMLSchema-

instance" xsi:schemaLocation="http://www.opengis.net/wfs http://schemas.opengis.net/wfs/1.1.0/wfs.xsd"><wfs:Query typeName="feature:rvr" srsName="EPSG:4326" xmlns:featu

re="ncr"><ogc:Filter

xmlns:ogc="http://www.opengis.net/ogc">

<ogc:And>

<ogc:Intersects>

<ogc:PropertyName>geom</ogc:PropertyName>

<gml:Polygon

xmlns:gml="http://www.opengis.net/gml">

<gml:exterior>

<gml:LinearRing>

<gml:posList>-105.9541015625 45.7568359375 -105.95410156250001 45.7568359375 -104.99744541036559 45.56683823089227 -104.04737281032176 45.36891011411609 -

103.10405630845175 45.16316129548768 -102.16765530869765 44.949703810104154 -101.23831615492631 44.72865177650934 -100.31617225898665 44.5001211576755 -

99.40134427144753 44.26422952717242 -98.49394029158584 44.02109584130731 -97.59405611312049 43.77084021793169 -96.70177550215467 43.51358372252317 -

95.8171705037957 43.24944816206339 -94.94030177396166 42.97855588714966 -94.07121893295727 42.70102960269575 -93.2099609375 42.41699218750001 -93.2099609375 42.4169921875 -

93.2099609375 42.41699218750001 -93.23042690871175 41.9775599230073 -93.25061236834858 41.53812407345119 -93.27052536880426 41.098684741772885 -

93.2901736834734 40.65924202734545 -93.30956481916853 40.21979602613274 -93.3287060278884 39.78034683083991 -93.3476043179768 39.340894531056264 -

93.36626646470896 38.90143921339054 -93.38469902033908 38.46198096159959 -93.40290832364158 38.0225198567104 -93.42090050897528 37.58305597713601 -

93.4386815148987 37.14358939878576 -93.45625709236194 36.70412019517002 -93.4736328125 36.26464843750001 -93.4736328125 36.2646484375 -93.4736328125 36.26464843750001 -

94.47694118446812 36.19204455665822 -95.47828405651556 36.11108429506813 -96.47745898764816 36.02180958292984 -97.4742679446677 35.92426637992242 -

98.46851765913773 35.818504573492824 -99.46001996315395 35.70457786982144 -100.4485921028113 35.58254367802844 -101.43405702843677 35.45246298820824 -

102.41624366083707 35.314400243898056 -103.39498713299031 35.16842320960008 -104.37012900678947 35.014602833984654 -105.34151746462102 34.85301310940574 -

106.30900747573175 34.68373092835807 -107.2724609375 34.5068359375 -107.2724609375 34.5068359375 -107.2724609375 34.5068359375 -107.19143270772639 35.31085281880607 -

107.10877745854296 36.11481456524084 -107.02441225272003 36.918718362230784 -106.93824932969882 37.722561231115336 -106.8501957234517 38.526340016112265 -

106.76015284453206 39.33005137005732 -106.66801602229906 40.13369173878031 -106.57367400278325 40.937257343961654 -106.47700839706278 41.74074416429316 -

106.37789307433458 42.54414791474252 -106.27619349307419 43.34746402369431 -106.1717659627652 44.15068760770831 -106.06445682762167 44.95381344359927 -

105.95410156250001 45.7568359375 -105.9541015625 45.7568359375</gml:posList>

</gml:LinearRing>

</gml:exterior>

</gml:Polygon>

</ogc:Intersects>

<ogc:PropertyIsLessThanOrEqualTo>

<ogc:PropertyName>issue_time</ogc:PropertyName>

<ogc:Literal>2020-08-12T14:41:35</ogc:Literal>

</ogc:PropertyIsLessThanOrEqualTo>

<ogc:PropertyIsGreaterThanOrEqualTo>

<ogc:PropertyName>expiration_time</ogc:PropertyName>

<ogc:Literal>2020-08-12T14:41:35</ogc:Literal>

</ogc:PropertyIsGreaterThanOrEqualTo>

</ogc:And>

</ogc:Filter></wfs:Query></wfs:GetFeature>



<?xml version="1.0" encoding="UTF-8"?>

<wfs:FeatureCollection xmlns:xs="http://www.w3.org/2001/XMLSchema" xmlns:wfs="http://www.opengis.net/wfs" xmlns:gml="http://www.opengis.net/gml" xmlns:ncr="ncr" xmlns:xsi="http://www
instance" numberOfFeatures="52" timeStamp="2020-08-12T14:49:40.771Z" xsi:schemaLocation="http://www.opengis.net/wfs http://schemas.opengis.net/wfs/1.1.0/wfs.xsd ncr http://general-
geoserver.ncr.svc:8080/geoserver/wfs?service=WFS&amp;version=1.1.0&amp;request=DescribeFeatureType&amp;typeName=ncr%3Arvr">

<gml:featureMembers>

<ncr:rvr gml:id="rvr.341998">

<ncr:issue_time>2020-08-11T19:55:28.023Z</ncr:issue_time>

<ncr:start_time>2020-08-11T19:55:28.023Z</ncr:start_time>

<ncr:end_time>2021-08-11T19:55:28.023Z</ncr:end_time>

<ncr:expiration_time>2021-08-11T19:55:28.023Z</ncr:expiration_time>

<ncr:min_altitude>1174.6</ncr:min_altitude>

<ncr:max_altitude>1195.2</ncr:max_altitude>

<ncr:geom>

<gml:LineString srsName="http://www.opengis.net/gml/srs/epsg.xml#4326" srsDimension="2">

<gml:posList>-96.761675 40.862991 -96.761905 40.827584</gml:posList>

</gml:LineString>

</ncr:geom>

<ncr:archive_id>1234589</ncr:archive_id>

<ncr:rvr_archive_id>1234588</ncr:rvr_archive_id>

<ncr:global_id>1154267932</ncr:global_id>

<ncr:seq_number>289365</ncr:seq_number>

<ncr:tracon>R90</ncr:tracon>

<ncr:airport>KLNK</ncr:airport>

<ncr:link>KLNK_RVR</ncr:link>

<ncr:runway_id>36</ncr:runway_id>

<ncr:runway_numeric_id>36</ncr:runway_numeric_id>

<ncr:runway_orientation> </ncr:runway_orientation>

<ncr:visual_range_touchdown>6000</ncr:visual_range_touchdown>

<ncr:touchdown_trend>increasing</ncr:touchdown_trend>

<ncr:visual_range_midpoint> </ncr:visual_range_midpoint>

<ncr:midpoint_trend> </ncr:midpoint_trend>

<ncr:visual_range_rollout>6000</ncr:visual_range_rollout>

<ncr:rollout_trend>increasing</ncr:rollout_trend>

<ncr:runway_edge_light_setting>0</ncr:runway_edge_light_setting>

<ncr:runway_center_light_setting> </ncr:runway_center_light_setting>

</ncr:rvr>
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