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SWIFT Participants

Welcome to United Airlines Flight Training Center
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Logistics and Safety Protocol

= Coffee!

= Wash Rooms
= Fire plan
— Exit locations
— Extinguishers
— Rally Point
= Life Saving
- 911
— CPR
— AED
= Natural Disaster
= Active Shooter

= Lunch Plans
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SWIFT Collaborative Workshop #7 Agenda

« Start @ 8:30: Introductions

SWIM Program Updates

* Update on SWIFT Focus Groups

« Special Topic: United Airlines: Leveraging SWIM to Improve Operations
 Break

 NBAA Case Study: Refining Airspace Restrictions with SWIM

« Special Topic: MITRE and NBAA: General Aviation Departure Readiness Time
Submission Using Mobile Technology

* Producers Corner: STDDS: SMES and More!

* Lunch12pm - 1:15pm

What's next? Facilitated Discussion on Industry Priorities

* Special Topic: Southwest Airlines SWIM Process Approach Discussion
 Break 2:45pm - 3:00pm

«  SWIFT Update: ACS Customer Testbed

« Special Topic: Widget Case Studies

— United Airlines: SWIM-Enabled Web Application
—  SWIM Widgets Update

« Special Topic: New SWIM Capability — Lost Message Retrieval
«  SWIFT Update: Feedback on Enhanced SWIM Cloud
« Close @ 4:30PM
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Who is at SWIFT #77

SWIFT #7 Attendees Attended a SWIFT Meeting Before?

@ ]
On'd Hi, I'm new here!
Airline Fndustry
cc e 300686
Ve to ity [ | AR 4 &b o

I'ma SWIFT veteran!

T tl\
9 2 358

Support Organizations

FFRDG ',

Researcher '.

*Registered attendees as of 8/7/19
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SWIM Industry FAA Team (SWIFT)

« SWIFT addresses industry recommendation to:

— Establish a community forum that acts as a single environment for
collaborative engagement around NAS information and data sharing

— Communicate: Inform community about SWIM and NAS programs
— Educate: Synchronize community on information services

— Stimulate: Openly discuss issues most relevant to community

— Collaborate: Structured as a workshop to drive sharing information

* Industry partners

— Subject matter expertise in airline, airport or FAA | o

operations, processes, procedures and related systems
— Open to public: meeting notes, presentation material |
posted on a publicly accessible web site.
— Anyone can join, anyone is invited.

SWIFT #7
August 8, 2019



Aligning Common

Application
Users
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Business
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RVR

Surface Movement Data
Tower Departure Events
Scheduled Time of
Departure

Spedial Activity Airspace

Terminal Flight Data

Flight Data

AirspaceData

Security
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Technology: Enabling Operational Improvements

i A
Business Operations 2 Improvements
Operations e # ‘ | : .
i::% e N | . e A ‘ f‘/{\:% Business i
SWIFT:
- Delivering Information Services to |
> . realize operational improvements s _
: = e T q & y
Architects I Policy
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SWIFT Meetings: Typical Workshop Agenda

* Quarterly meetings to present updates on:

— Focus Groups

* FAA and industry subject matter experts meet monthly to collaborate in
addressing clearly scoped items

» Develop Operational Context and Use Case documentation to help
explain the operational uses of the various SWIM services

— Airspace User Case Studies
» Current problems and how they could be addressed by SWIM information
* Progress using SWIM information in operations

— SWIM Producer Programs
» New capabilities/information services
— Special Topics
» Topics of interest related to Information Exchange: e.g., SWIM cloud,
international SWIM harmonization, etc..

SWIFT #7
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SWIM Planned Deployment Roadmap

® S S 4 o
Surveillance Aeronautical Weather Flight/Flow SWIM Capability

Lost Message o
Retrieval ®

AIMM ACS §8)
TFDM Deployment Begins <~

NCRISER
TBFMRTSSf

|dentity and Accessﬂ,g
Management

STDDS R5@)3%

CSS-Wx Deployment ¢ |
Begins O CSS-Wx Deployment A~

5 . Continues
sTDDSR4®) ¥ TFMSR14 3 T
Deployment Complete TBFMMIS <1 sTDDS R6 @)1

2019 ) 2020 ) 2020

*Calendar year dates, subjectto change

TFDM Deployment Continues <~
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SWIM Cloud Distribution Service (SCDS)

SCDS is a publicly accessible cloud-based infrastructure dedicated to
providing real-time SWIM data to the public via Solace JMS messaging.
This service will include access to the same publicly available data that is
currently offered via the NAS Enterprise Service Gateway (NESG) SWIM
implementation.
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Why SCDS?

Primary 1.
SWIM

Access
%hanism

2.

Improved
User

vrie nce

3.

Additional

Q&fits

SWIFT #7

SCDS is the new SWIM Service for external consumers
that provides access to the same publicly available
data on the NESG

SCDS provides an enhanced user experience offering
self-registration, self-provisioning and advanced
filtering capabilities

SCDS provides benefits such as newly available
metrics/statistics and provides security through
standard encryption (and therefore does not require a
VPN connection) or service acceptance testing

2
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SCDS Experience

Help Desk Support:
Dedicated Help Desk

Managed Failover:
Redundant
connections and
cloud technology, to
create a reliable
environment

Security Controls: ’
Utilizes TLS connection
technology

SWIFT #7
August 8, 2019

Service
Management: Fine-
grained filtering ability

Subscription Level
Metrics: Detailed view
of message rates,
bandwidth and other
metrics
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SCDS Architecture

External

. Cloud-based NESG Access Consumer
infrastructure that E T - Consumer
provides near real- st || \_Internet —
time SWIM data at—C (

« Sustained success of e

SW,:.M ha dS Ied\:fh ” Each external consumer connects directly to SWIM
g(\)/\rlllll\r/llue gro o enabled NESG using a VPN connection
users
 Increased demand SCDS Access Areely access SCDS Exema
combined with larger
. N External
data sets leading to E T Consumer
costly network and S \ (': Internet Exomal
Consumer
system upgrades G|
External
hd OVGF 1 70 VPN Consumer
connections to NESG o NesoaTo
from non-government M -
sources SCDS becomes a single external consumer collapsing

many VPN connections into one
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On-Boarding Process for SCDS Users

™

Sign Up
Welcome

Agreement Portal

This portal provides the means to request access to FAA data
and services

Select your Account Type

Provide your Account Details

Catalog
The following catalog lists what is currently available. For more information
or to register for access tton.
New New
Y PR
Users Users

@ Access Agreements
Complete the Access Agreements
for the SWIM JMS services to be
consumed via SCDS

https://data.faa.gov/

@ FAA Data Access Account
Create an account on the FAA
agreement portal
https://data.faa.gov/data/register.jsf

New Users: 90 Day window for on-boarding
New Users of SWIM data must start
at Step 1 “User Access Agreement”
Current Users: 90 Day window to on-board and disconnect from NESG

Current NESG Users migration to SCDS
begin on Step 2 “SCDS Account Creation”

SWIM SCDS Helpdesk Contact Information
+ Enterprise Control Center (ECC) Contact Information:
» 855-FAA-NEMC (855-322-6362)
+ Use option 3 for Enterprise Services then 1 for SWIM
Services (24/7/365)
» 9-ATO-SECC-OPS@faa.gov

jsmith@email.com

@ Create an SCDS account
https://scds.swim.faa.gov

@ Registration Complete the form
and click “REGISTER.”

@ Update your account information
then click “SUBMIT.”

@ Email verification An email will
be sent to the address provided on
the previous page. Please validate
the email address and click “SIGN
IN.”

@ Email confirmation You will be
taken to a page notifying you your
email has been verified. Click
“Back to Application.”

sewecr

e — e e

SCDS New Subscription

< BACK . NEXT >

TFMS - Service Filters
Add filters to the SWIM services you have chosen to subscribe to. Multiple
filters may be added 1o each service that supports filtering.

R13 Flight Data

@ Subscriptions Once logged in, you
will be taken to the subscriptions
page. From here, you can create new
subscriptions and view subscription
metrics.

Subscriptions will only be approved for
those services that have a
corresponding signed Access
Agreement.

Current NESG Users Migrating to
SCDS Create your subscriptions
based on the list of your current NESG
subscriptions provided to you at the
beginning of your on-boarding

Please identify yourself as an SCDS user |

Note: The FAA recommends Chrome or Firefox when accessing SCDS |

SWIFT #7
August 8, 2019

@ Filters Set up your data filters,
multiple filters can be applied for one
feed

@ Approvals Subscription requests are
reviewed, approved within 72 hours of
request and then provisioned
automatically

Consume SWIM Data Connect your
consumer application to your approved
SCDS subscription(s) and consume
SWIM data

Federal Aviation
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SCDS Agile On-Boarding Plan

Prototype Users New SWIM/SCDS Users Current SWIM/NESG Users FNTB & R&D Users Post initial onboarding
Single JMS Connection — mix of current Single JMS Connection Single JMS Connection Single JMS Connection Single JMS Connection
OPS and new users
Qry-19 Qry-235 Qry-s7 QTy-62 QTY - thd
Send SCDS Availability * Major SCDS Milestone *, ___________
Notification for next Wave /
Deploy SWIM Website 1 Begin Normal On-
Update SWIM Websit — Initial ! a :
P e News Update - Initial | boarding & Operations
(Aug 12) Get Connected” Page On-boarding complete X
~

Send Mass Email | Deploy SWIM Website
Status Update | News Update
Communication &
Start On-boarding
T

Agile on-boarding timeline
Quly 25) In Process Users (dela-

Prototype
Soft Launch
Wehbinar
(July 29) <I> @15 Users @ L ®
SCDS ATO NESG Users Per Wave Adjust # Per Wave
“Soft
Feb 12 Launch” @ @ <5> <5> @
( ) NEW USERS 50 Per Longfast to . wast
| Wave wait
Interim | *
Communi- g
cation | @Prototype Users

69 119 169 219 254
Phase 2

Projected SCDS User growth 19

New user Count as of July 22, 2019 (All future SCDS Users total count 373) 2019

Federal Aviation
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Contact Information

For information on SWIM, visit the SWIM website:
https://www.faa.gov/air_traffic/technology/swim/

Register for our next SWIM Users Forum:
https://www.faa.gov/air_traffic/technology/swim/users_forum/

Or contact us via email: bt
General SWIM Questions
SW I M @faa . qov Fah Home + Air Traffic » Tachnclogy = Sk
o . friefes el gystem Wide Information Management wo< &
SCDS Specific Questions
SCDS@faa.gov

# SWIM visits ATCA Technical
= Symposium

SWIFT #7 : 2\ Federal Aviation
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https://www.faa.gov/air_traffic/technology/swim/
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SWIFT Focus Group:
Operational Context &
Use Case Documents

Update on Focus Group

Jay Zimmer, LS Technologies

August 8, 2019
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Operational Context Documents

« Document Progress

trriiney Slermeret | o e c0lll Ba
A e | [

u U i s D
al Dl i e LR e,

— STDDS-SMES [“bEnivered] [[UPDATED R -y O ¢ o o mm
— TFMS Flow [“IDELIVERED] []UPDATED] “:1:"“_“ s

— TFMS Flight [IDELIVERED] R ——— o o
— TBFM-MIS [IDELIVERED] e s R e
— SFDPS - Flight [IDELIVERED] P —— e wapemitie=t
— SFDPS - Airspace [[DELIVERED)] e M
— STDDS-TAIS  [ZIDiiiviiten| [ZTUPDATED] T vt e b P e o
— FNS-NDS [ZIDELIVERED) T e
— ITWS [IDELIVERED] it T
— STDDS-TDES [“[DELIVERED] e e T S
— STDDS-APDS [“IDELIVERED] i

— DCNS-DLD [“IDELIVERED] @ @

— TFMS Status [ZIDELIVERED]

— SFDPS General

— STDDS-ISMC

« Stable Document Format
Document template/style has been static since SWIFT #4

» Added references to supporting documentation
* Added data element descriptions, formatting and restriction information
» Consistent document naming convention on SWIFT portal

* Documents have successfully clarified how these systems work and how individual data elements
relate to specific real-world activities

Federal Aviation
Administration

SWIFT #7
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Operational Context Document Template

1. Introduction

—  Briefly describe purpose of document

—  Briefly describe the FAA systems with which the information service interfaces
and what type of information it publishes

2. Domain System Description

— Indepth discussion of internal FAA systems that create the data ingested and
published by the information service

— References to additional information (e.g., ConOps, JMSDD, ICDs)
3. Information Service Overview

—  Describe how the FAA system data interfaces with, and is published by, the
information service

—  Describe each message published by the information service
4. Information Service Message Types

—  In depth description of XML structure and each data element
— Includes data formats and examples of populated data elements, as needed

Appendix A: Acronyms
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Use Case Documents

Document Progress
— Individual Information Service Documents

« STDDS-SMES [VIDELIVERED]
* TFMSFlow [~IDELIVERED]
« TFMSFlight [IDELIVERED]
« TBFM-MIS [IDELIVERED]
 SFDPS - Flight [IDELIVERED]
— Domain Information Service Documents
* Flight Domain [IDELIVERED]
* Flow Domain [IDELIVERED]

* Meteorological Domain [[DELIVERED]
* Aeronautical Domain  [“DELIVERED]

Updated Document Format

— Focus Group decided to group information services by domain and only
draft use cases for flight, flow, meteorological and aeronautical domains

Flight Flow Meteorological Aeronautical

TFMS - Flow SFDPS — Airspace
STDDS — ADPS

STDDS - SMES
STDDS - TAIS

TFMS — Flight
SFDPS - Flight
SFDPS — General

SWIFT #7 § >\ Federal Aviation
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Domain Use Case Document Template

1. Introduction

—  Purpose of document
—  Description of SWIM information services to be addressed

—  Discussion of how the data provided by these information services will be
used in an operational context and the phase of flight with which the services

will apply
2. Current State
—  Problem statement describing issues/inefficiencies with current operations
—  Perspectives/roles of operational decision-makers

—  Current state operational example describing a specific end-to-end flight and
how operations would proceed under a given set of constraints

3. Future State

—  Future state operational example describing a specific end-to-end flight and
how operations would proceed under a given set of constraints with the
addition of SWIM information for more informed decision-making

—  Benefits describing increased efficiencies gained by SWIM information
—  Conclusions
Appendix A: Acronyms
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Current Document Schedule

*OCD - Ops Context Document, UCD — Use Case Document

Early August Late August September November December January
May 2019 June 2019 5019 2019 2019 October 2019 2019 2019 2020

DLD OCD TFMS Status STDDS ISMC TFMS SFDPS SFDPS Flight Submit PIREP
APDS OCD Closeout Closeout SFDPS General Closeout Request/Reply Airspace Data Data Query (WMSCR)
Closeout Aero UCD Closeout Closeout Query Closeout Closeout Closeout
Closeout

TFMS SFDPS :
DLD OCD SFDPS General Request/Reply Airspace Data SFDPS Flight

Aero UCD TFMS Status STDDS ISMC Data Query Submit PIREP

och Query

TEMS SFDPS ) :
TFMS Status Airspace Data SFDPS Flight Submit PIREP
OCD Storyboard[llISFDPS General STDDS ISMC Request/Reply Query Data Query (WMSCR)
OCD Storyboard Storyboard Storyboard Storyboard Storyboard Storyboard

* In June 2019 delivered final Use Case document, Use Case
Focus Group will be suspended unless new services require
documentation

*  Will begin addressing Request/Reply services in late August

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

SWIFT #7

August 8, 2019
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SWIFT on the NSRR

* NAS Service Registry and Repository (NSRR) is the FAA registry
of detailed information about all existing and planned SWIM-
enabled services

 Link to all SWIFT Operational Context and Use Case documents
is now included on the main page of www.nsrr.faa.gov

NAS Service Registry and Repository (NSRR)

Service Operational Context and Use Case Documents

Libwary File Descriplion

SERVICE S HOW TS

ATVENDE] JEMTN GOCLEmE"

HEANE RETWIE 083 Ll
e e

SWIFT #7 : 2\ Federal Aviation
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SWIFT Documentation

* |In addition to the NSRR, all SWIFT
Documentation can also be found at:

— https://connect.Istechllc.com/index.cfm/main/
swifthome

hL '/’4,\/
SWIFT #7 2\ Federal Aviation

August 8, 2019 vo% /3 Administration
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https://connect.lstechllc.com/index.cfm/main/swifthome

Next Steps: Operational Context & Use Cases

* Awaiting feedback on:
— SFDPS General Operational Context

* In development:
— STDDS Infrastructure System Monitor and Control
(ISMC) Operational Context Document
 Harmonizing Operational Context
Documents

— Continue to retroactively update older documents to
new template (TFMS Flight)

— Continue to retroactively update older documents as
they are reviewed by producer programs

hL '/’4,\/
SWIFT #7 2\ Federal Aviation

August 8, 2019 vo% p\"é Administration
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Interested in the SWIFT Focus Groups?

* For more information please contact

« Jay Zimmer, SWIFT Focus Group Lead

— Phone: (703) 963-4979
— Email: jay.zimmer@]Istechllc.com

&Ps\- V/‘q/\/
SWIFT #7 2\ Federal Aviation
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Leveraging SWIM to Improve Operations

United Operations Analysis
August 2019

A STAR ALLIANCE MEMBER %} UNITED %x



SWIMming with United

= United’s SWIM evolution

= Currently swimming in data pools that touch all phases of flight

= SWIM SteerCo — request overload and prioritization effort underway

= Many successes are attributable to connection with the SWIFT — THANK YOU!

= Still much, much to learn — specifically lessons learned from ATD-2/TTP Final TFDM interface
documentation, importantly substitutions

= Data —what’s missing? — we only know what we know

SWIM Services By Phase of Flight

Departure En-Route
- Pre-departure flight planning « Flight reroute information
- Currentand ast . cL Arrival
weather information
- NOTAMS
= Flight restrictions
tion
y planning
- Real-time surface movement

« Arrival metering information
e movement

- Airport surface movement

« Current weather information

Push Back/ Take-off & Cruise/Enroute/
Taxing Out Departure Oceanic

Pre-Flight Approach

System Wide Information Management

STDDS FNS SFDPS [TWS WMSCR TBFM TFMS SFDPS [TWS FNS STDDS  SFDPS  ITWS

31 Leveraging SWIM to Improve Operations UNITED E‘% 31
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What’s Missing — Vignette

Executive Summary

= Environment: ATC programs are initiated by the FAA, managed within an airline AND by FAA, and often
influenced or affected by DOT Rules and policy

= Problem: We lack access to real-time information on TBFM program settings and parameters thatdrive a
variety of different TBFMapplications. Without these data, carriers are unable to:
— Understand or measure the actions being taken that generate the impact to their flights
— Assess potential airline-driven solutions

— Inform potential areas for improvement to program parameters, applicability, or scenarios where playbook or policy
modernization is needed to account for the NextGen Deployment

= Operational/Economic Impact:

— Limited visibility into TBFM program parameters, particularly at highly congested airports, results in airlines having little
control over their own destiny.

— Lack of visibility in TBFM in conjunction with scenarios where metering times are regularly above :30 results in flights
being delayed frequently enough to make the Chronically Delayed Flight Watch list with no option for substitution.

= Goal: Improve access to the programparameters used in TBFM in order to inform airline’s ability to work
around the restriction, inform refinement of the way the tool is used, and ultimately modernize our
National Playbooks to reflect the use and applicability of the new technology, particularly when used in
combination with legacy TMIs.

32 Leweraging SWIM to Improve Operations UNITED % 32



Subbinginto a metering delayand the broader implications

Scenario: There are a variety of TMIs in place in the NEC, Wash Mets, and Chicago

Flight UX123 operates from RIC to EWR at 19:45L and is on the CDF watch list for the fourth
month. In order to preserve the flight we must protect the three segments prior to UX123 via
substitutions in each program throughout the day. Three undesirable subs are necessary on
the previous segments to tee up UX123 for success.

While departing RIC, flight UX123 was subbed with UA345, which has 50 more pax on board
than UX123. UX123 pushes back for departure on time and is issued a TBFM metering
EDTC for 20:30, thereby making it impossible for the flight to meet the Rule.

Without access to TBFM settings there is no way to study or measure know whether the
TBFM application in combination with other TMIs is indeed the right thing for the NAS.

This occurs every single day at a handful of highly congested airports.

Prior Ne).(t Next FIt Next Sch Origin Dest MTD Ops. Total Sch. Current Needs Req. Last 7 Flights Arrival Minutes (or Cnxl) Best Worst
Months Carrier Num Dprt Time Ops. A30 A30 1 2 3 4 5 6 7 A30 A30
4 C5 4929-7 19:45 SYR EWR 5 16 20% 7 64% C/XU 14 C/TA 124 39 C/XA  C/XA 75% 6%
4 C5 4969-7 20:30 DCA EWR 5 26 0% 13 62% C/XA 96 68 153 158 C/XA 24 81% 0%
4 C5 4989-7 19:30 SDF EWR 6 31 33% 14 54% 157 -18 89 29 40 51 C/XA 87% 6%
4 EV 4455-7 18:15 SA , , -1 C/XA 177 83 93% 11%
3 EV 39667  18:40 « You can'’t manage what you can t measure! s 42 oxu 120 | 8% 0%
3 EV 4257-7 21:00 EWK CLE 5 Zb U% 13 02% C/XU /3 112 114 56 C/XU 111 81% 0%
3 C5 4938-7 18:30 EWR DCA 5 26 0% 13 62% C/XA 121 74 179 175 C/XA 130 81% 0%
3 C5 4902-7 17:10 MEM EWR 6 30 17% 14 58% C/XA 18 64 90 76 51 C/XU 83% 3%
3 C5 4888-7 21:59 EWR BUF 5 26 20% 12 57% 0 92 -25 92 91 C/XF  C/XA 85% 4%
3 UA 503-7 20:55 EWR DFW 5 26 20% 12 57% 130 0 43 g8 94 C/XA 584 85% 4%

33 Leweraging SWIM to Improve Operations UNITED % 23



SWIM offers new opportunities for post-event operations analysis

= Novel data available via SWIM is empowering our analysts to better understand operational
challenges and uncover opportunity

= At |AH, dispatch and ATC staff noticed consistent metering delays on east-bound arrivals
= Leveraging SWIM data, analysts identified and addressed cause of the delays

= Applied takeaways to the system using SWIM

34 Leweraging SWIM to Improve Operations UNITED %}% 34



United has developed a SWIM data-lake

Purpose of the data-lake is to ensure fidelity of the data, ease of access and processing speed

SWIM / FAA Data Processing /

Parsing

= TBFM = Cloud based platform = Analysts access data
= TFMS = Flattening and parsing in the cloud

= ITWS of SWIM topics = Easily sharedacross
= FDPS

the enterprise

35 Leweraging SWIM to Improve Operations UNITED % 35



IAH inbounds from west experienced increased delays

GUSHR3
RIICES8
SUUNR TTORO3

= United noticed increased inbound delays
manifesting in longer flight times and
ultimately lower Arrival On-Time 00

= Local FAA confirmed the issues in the
northwest corner post

= |ncreased schedule from our west coast
stations drove the issues

36 Leweraging SWIM to Improve Operations UNITED E’% 36



Access to SWIM operational data has enabled new analysis

4/7/2019 Sunday

NW NE Sw SE NW approach

Start End Total | MPORT SUUNR RIICE | DOOBI  ZEEKK | GMANN | LINKK WOLDE 1oy TNV IS T | M
3 M) o |_'LI."'G-‘.- Pk

12:00 12:15 \ | Amons

12:15 12:30 2 1 1 ‘E ~

12:30 12:45 2 1 1 olo e . ]‘a%

12:45 13:00 18 3 1 3 1 10 SUUNR

13:00 13:15 21 5 2 3 3 2 6 __mé ' g '

13:15 13:30 14 8 1 1 2

13:30 13:45 8 6 1 1 \» I /

13:45 14:00 1 1 . { d

14:00 14:15 3 1 1 1 \ "‘/

14:15 14:30 4 1 2 1 "'---giz”m . /‘fl

14:30 14:45 3 1 2 ) i

14:45 15:00 12 1 1 1 3 6 r;

15:00 15:15 16 5 3 1 7 e — o ™

15:15 15:30 17 2 9 1 2 3 .----'—"'"'"'_—::Em / T \x

15:30 15:45 14 3 2 3 1 5 — — e

15:45 16:00 9 3 2 2 2

16:00 16:15 1 1

16:15 16:30 2 2

16:30 16:45 5 1 1 2 1

16:45 17:00 5 1 2 1 1

17:00 17:15 1 1

12:00 17:15 | 158 38 12 36 14 13 45
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With the data from SWIM we are able to optimize the arrival peaks

= Fix balance west coast
departures across SW

ECEDQ-CXD

. corner
. |1‘,an§-.|—:
STy = Increases a flight time but
R e reduces the overall delay
. " kHdu.not we observe

ISR-SF TEFD-FID

Access to SWIM data enabled incremental operational improvement at IAH;
potentialto apply same analysis and strategy to other hubs using SWIM

38 Leweraging SWIM to Improve Operations UNITED % 38
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DEDICATED TO HELPING BUSINESS ACHIEVE ITS HIGHEST GOALS.
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Executive Summary
e
Environment: = NBAA

* Many NBAA operators are caught in Airspace Flow Programs (AFP) when
they are overflying areas with no plans to descend, so they receive
unnecessary restrictions
—Common in ZJX on southbound flights to Caribbean, ZOB/ZNY on eastbound

flights to New England

« ZJX ATC is aware of the situation but unable to issue waivers to only
high-altitude overflights due to airspace design (only 1 altitude block in
higher en route sectors)

« ZNY has both low and high-altitude en route sectors

 NBAA members vary in size and lack access to pertinent NAS data (OIS,
etc.) in a mobile delivery mechanism

Problem statement:

* No clear tools available to help traffic managers determine if overflights
should be captured in AFP initiatives when landing in more distant areas
than the constrained area




Executive Summary (Cont’d)
Impact: Z NBAA

*|If it can be proved that delayed overflights are a common problem
across user groups, it may be beneficial to amend AFP procedures
iIn ZNY, potentially other airspaces with similar issues

* Depending on top of altitude where flight are exempt, for example,
an AFPs at FL120-FL380 would also benefit some of the air

carriers who operate above that on overflights.

—In essence, by removing NBAA flights/higher air carrier flights, the AFP delays
are less for all operators due to less demand

Goal:

* Use SWIM data to resolve how commonit is for overflights to be caughtin
AFPs and unnecessarily delayed

* Use CDM processes to make ZNY aware of the issue and see if i
ameliorated




Problem Description

Z NBAA

« ZOB/ZNY AFPs include traffic restrictions for overflights at higher
altitudes that are landing outside of ZOB/ZNY

« Can we use SWIM data to show restrictions can be refined to lower
altitudes to avoid overflights that are adversely impacted?

Metrics: Minutes saved per program, time savings for members (loss of

efficiency), arrival airport resources (i.e., logistical problems, like Limo

Services; potentially qualitatively) [

ATCSCC Advisory

EFFECTIVE TIME: 061428 - 070359

ATCSCC ADVZY 029 FCAOB1 06/06/2010 CDM AIRSPACE FLOW PROGRAM
MESSAGE: CTL ELEMENT: FCAOB1
ELEMENT TYPE: FCA
ALTITUDES INCLUDED: FL128 TO FLGG@
ADL TIME: 14257
DELAY ASSTGNMENT MODE: DAS
ENTRY ESTIMATED FOR: 96/1780Z - @7/8259Z
CUMULATIVE PROGRAM PERIOD: 86/17087 - @7/82597
PROGRAM RATE: 98/90/95/95/100,/100/108/100/100/100
POPUP FACTOR: 6/6/6/6/6/6/6/6/8/0
FLT INCL: ALL FLIGHTS IN FCAOB1 DYNAMIC FLIGHT LIST
DEP SCOPE: (ALL) ZAB ZSE ZFM ZKC ZME ZTL 70A ZLC ZLA ZAU ZMP ZDV 7ID
ZMA THU ZIX 7BW ZOB 7DC INY
CANADTAN DEP ARPTS TNCLUDED: NONE
MAXIMUM DELAY: 184
AVERAGE DELAY: 43
IMPACTING CONDITION: WEATHER / THUNDERSTORMS
COMMENTS :

SIGNATURE: 10/06/06 14:30D

P




Study Methodology

Z NBAA
Record flight data for days with ZOB/ZNY AFPs

Identify flights that do not descend in ZOB/ZNY
Analyze route strings/altitudes to identify the where ‘non-
descending’ flights operate
—“Are there common routes where this situation commonly
occurs?”
Identify flight stratums/locations where majority of flights
are overflights that receive unnecessary restrictions

—“If my flight is at X altitude above Y fix it always gets hit
with this delay unnecessary so what can | do about it?”




Widget Development to Support Study
Z NBAA
* Ingest AFP data from Traffic Flow Management System

(TFMS)

* Include TMI Flight List, which lists all flights affected by
an AFP

« TMI Flight list includes flight ID, departure/arrival
airports, but not the filed route of flight

« Cross reference TMI Flight List with SWIM Flight Data
Publication Service (SFDPS) flight plans/track data to

identify filed routes of each flight
—SFDPS and TFMS both include the ERAM GUFI, so flights can be
linked across services

Database can also be queried directly to identify
additional patterns




Widget Development to Identify Affected Flights

SWIM: RAPT

Note: This te and underlying code and data are intended for informational purposes only and should NOT be

Airspace Flow Programs

Display s # records per page

Date and Time of AFP
2019-06-14 12:20:42
2019-06-14 12:34:42
2019-06-16 12:20:42
2019-06-16 12:30:42

2019-06-16 12:4042

Showing page 1 of 1

AFP

AFP Name

FCAADS

FCACB1

FCAOB3

FCACB2

FCAAOS5

Display s 4 records per page

Airline Flight

T ID
AAL AAL2536
AAL AALT244
AAL AALTTA9
AAL AALT921
AAL AAL2856

Showing page 1 of 1

Actual

Proposed

Actual

Purged

First = Previous - Mext | Last

Departure

Airport

KMSY

KORD

KCLT

KMIA

KPHX

Z= NBAA

—

Search:
Flights Included in AFP: FCAOB1 2019-06-14 12:34:42
Departure Arrival Arrival Time Route String
Time Airport
2019-06-17 KDFW 2019-06-17 KORD..ACITO..ADELL.ARLYN..STL.KSGF/0103
01:05 02:41
2019-06-17 KSAN 2019-06-17 KORD..ACITO..ADELL.ARLYN..STL.KSGF/0103
01:45 05:26
2019-06-17 KPIT 2019-06-17 KORD..ACITO..ADELL.ARLYN..STL.KSGF/0103
02:01 02:54
2019-06-17 KTPA 2019-06-17 KORD..ACITO..ADELL.ARLYN.STL.KSGF/0103
01:46 02:19
2019-06-17 KIAH 2019-06-17 KORD..ACITO..ADELL.ARLYN..STL..KSGF/0103
00:16 02:22

First | Previous Next  Last




Post-Study Solutions
Z NBAA

*If study can prove unnecessarily delayed overflights are a
systemic problem, conclusions can be used improve CDM
options
—Direct negotiation with ZNY/ZOB for specific flights/altitudes

for tactical flight management
—Reduce ceiling of AFPs so high altitude flights are not

restricted/throughput restricted
—Exempt flights landing outside of ZOB/ZNY or ARTCCs that

do not require descent in ZOB/ZNY (e.g., eastbound to New

England)
—Modify shapes of AFPs to allow a track for overflights
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General Aviation Departure
Readiness Time Submission Using
Mobile Technology

Presented by Ernie Stellings, NBAA Air Traffic Services
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The Challenge

51

Many airlines have automation to How will general aviation operators

generate departure readiness data exchange departure readiness

and automatically submit it to the information? Sometimes only the pilot
FAA via SWIM. has that information.

- | <~
FAA Schedulers

MITRE has been investigating the use
of mobile technology to provide this
capability in collaboration with the

FAA, NBAA, and NASA.

Airline Ops Center Airline Ops Center

© 2019 The MITRE Corporation. All rights reserved. Approved for public release. Distribution unlimited 18-3327-11. MITRE



Which surface data element represents
departure readiness...

Earliest Off Block Time (EOBT)

A time submitted by GA/BA flight operators
or pilot via the mobile app, to indicate when
they will be ready to start taxiing. This
means, engines running, at appropriate spot
on the ramp, ready to contact Ground Control
for taxi.

MITRE



Benefits of Estimated Off Block Times for
ATC and Operators

53

Improve Take Off
Time Predictions

EOBTs

Improved

Predictions of
Pushback and
Taxi Time

Allow Operators to
Identify Flights at
Risk of Delay

Provide Advanced
Notice of Effects on
Dow nline Flights

© 2019 The MITRE Corporation. All rights reserved.

Better Runw ay Load
Balancing

Improve Terminal
Demand Predictions

Improve En Route
And Arrival Demand

Predictions

Provide Confidence
to Request Release
Times Earlier

Better Operator

Resource
Utilization

Improved Airport
Throughput

Improved Departure

Fix Load Balancing

More Targeted TMis
that Delay Less
Flights

Reduced Delay into

Overhead Stream
and Arrival Metering

Improved On-
Time
Performance

And

Reduced Fuel
Burn

EOBTs allow the NAS to
operate more efficiently,
reducing delays and fuel burn

Approved for public release. Distribution unlimited 18-3327-11.

Source: NASA @

MITRE



Current Research

= MITRE is using mobile technology to enable the
submission of departure readiness information,
specifically EOBTs, by General Aviation (GA) and
Business Aviation (BA) pilots at three airports:

— Charlotte Douglas International Airport (CLT)*
— Dallas Love Field Airport (DAL)*

— McCarran International Airport (LAS)

*In collaboration with NASA as part of ATD-2

MITRE



CLT Results and Lessons Learned

55

= Exploring methods for collecting readiness data
from GA pilots and the impact of it on the surface
scheduler

— Pilots use SMS texting to submit EOBTs

= Pilots receive data, such as estimated takeoff
time and expected runway, after readiness
submission

— Feedback from participants: returned data helps with
planning, can program expected runway in FMS
before taxi, and passengers can coordinate pickup
times at destination using estimated takeoff time

= Applying lessons learnedin CLT at DAL and LAS

GA Flight Deck

= Using a new interface (Pacer*)to collect the
same data at DAL

— Allows for better situational awareness of departure
demand and easier enrollment

*More detail on followingslides

© 2019 The MITRE Corporation. All rights reserved. Approved for public release. Distribution unlimited 18-3327-11. MITRE



Departure Readiness Submission Accuracy

CLT BusinessAviation (BA) Pilots

Submission Accuracy (minutes)

Start of taxi equal to submitted EOBT)

(0=

Movement Area
entry time (start

* When pilots submitted their EOBT
estimate within 45 minutes of their
actual Movement Area entry time,
the accuracy of their estimate was
within £ 10 min.

* When pilots submitted their EOBT
estimate within 15 minutes of their

taxi

actual Movement Area entry time,
the accuracy of their estimate was
within £ 5 min.

before
startof

Final Submission (minutes before taxi)

© 2019 The MITRE Corporation. All rights reserved.

Observation: GA/BA pilots can
provide departure readiness times
that are consistent with the accuracy
of airline provided data and deemed
acceptable for departure scheduling.

Approved for public release. Distribution unlimited 18-3327-11.

MITRE



LAS Overview

57

= Surges in GA demand due to special
events can cause congestion and delays

— Leveraging work by McCarran Airport,

MITRE developed progressive web app,
Pacer, to improve GA pilots awareness

= Key Pacer Features:

1. GA pilots 2. Develops 3. GApilotssee = Expected Benefit:
submit intended = demand picture departure demand _ _
departure times from mobile inputs —  GA pilots communicate delays to

and SWIM data customers and potentially avoid
delays by changing departure times
o KLAS (McCartan nt) : m N ext Step S

‘ I — Begin using pacer in Vegas in
LLLLLLL L] September

o — Official pacer launch at NBAA-BACE
in October

— FY20 research to determine how
pacer data gets back to FAA via
SWIM

N616PD.

‘‘‘‘‘‘

© 2019 The MITRE Corporation. All rights reserved. Approved for public release. Distribution unlimited 18-3327-11. MITRE



MITRE

MITRE’s mission-driven teams are dedicated to solving problems for a
safer world. Through our federally funded R&D centers and public-private
partnerships, we work across government to tackle challenges to the
safety, stability, and well-being of our nation.

Learn more www.mitre.org

w] flin)llube

© 2019 The MITRE Corporation. All rights reserved. Approved for public release. Distribution unlimited 18-3327-11. MITRE


http://www.mitre.org/
http://www.facebook.com/MITREcorp

Portions of this presentation is the copyright work of The MITRE Corporation and was produced for the U.S.
Government under Contract Number DTFAWA-10-C-00080 and is subject to Federal Aviation Administration
Acquisition Management System Clause 3.5-13, Rights in Data-General, Alt. Il and Alt. IV (Oct. 1996). No
other use otherthan that granted to the U.S. Government, or to those acting on behalfof the U.S.
Government, under that Clauseis authorized without the express written permission of The MITRE
Corporation. For further information, please contact The MITRE Corporation, Contract Office, 7515 Colshire
Drive, McLean, VA22102, (703)983-6000.

The contents ofthis materialreflect the views of the author and/or the Director of the Center for Advanced
Aviation System Development, and do not necessarily reflectthe views of the Federal Aviation
Administration (FAA) or Department of Transportation (DOT). Neither the FAA nor the DOT makes any
warranty or guarantee, or promise, expressed or implied, concerning the content or accuracy ofthe views
expressed herein.

©2019 The MITRE Corporation. The Government retains a nonexclusive, royalty-free right to publish or
reproduce this document, or to allow othersto do so, for “Government Purposes Only.”

© 2019 The MITRE Corporation. All rights reserved. Approved for public release. Distribution unlimited 18-3327-11. MITRE
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STDDS Background

« SWIM Terminal Data Distribution System (STDDS) converts legacy
terminal data collected from airport towers and Terminal Radar
Approach Control (TRACON) facilities into easilyaccessible
information, which is published via the National Airspace System
(NAS) Enterprise Messaging Service (NEMS).

« STDDS publishes datafrom selected FAA airport and terminal
systems:
— ASDE-X - Airport Surface Detection Equipment— Model X
— ASSC - Airport Surface Surveillance Capability
— STARS - Standard Terminal Automation Replacement System
— RVR - Runway Visual Range
— EFSTS - Electronic Flight Strip Transfer System
— TDLS - Tower Data Link Services

« STDDS publishes datato NAS and non-NAS subscribers, via NEMS
in accordance with SWIM standards

SWIFT #7

August 8, 2019




STDDS Locations

 Installed at 38 TRACONS

— Access to datafrom over 200 airports
— Data from over 400 individual systems
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STDDS System Architecture

EXTERNAL
INTERFACES

ASDE-X/

SWIFT #7

August 8, 2019

SYSTEM TRACK REPORT () SURFACE MOVEMENT EVENT (9 TOWER DEPARTURE EVENT
MLAT PLOT REPORT ASDE-X POSITION REPORT RECONSTITUTION REQUEST STATUS
AD5-B PLOT REPORT ASDE-X MLAT REPORT TOWER DEPARTURE EVENT RECONSTITUTION START
SAFETY LOGIC ALERT REPORT ASDE-K ADS-8 REPORT TOWER DEPARTURE EVENT RECONSTITLTION COMPLETE
SAFETY LOGIC HOLD REPORT SAFETY LDGIC ALERT REPORT D-AT1S
SYSTEM STATUS SAFETY LOGIC HOLD REPORT 0 RECONSTITUTE SUBSCRIPTION T0 DEPARTURE DATA
HEARTBEAT > m ASDE-N SYSTEM STATUS
r () RRDAAUPDATE
i
i
APPLICATION DATA UNIT 1
HEARTREAT !
SCANNER 1
FLIGHT PLAN DEPARTURE :
RUNWAY 1 >
PRE SCAN .
—»
—>
= .
i
L]
]
: \
]
TOLS STATUS 1 >
CLEARANCE DELIVERED '
D-ATlS 0
i
i
e
1
MESSAGE STATUS f- >m:
TRACK & FLIGHT PLAN DATA MESSAGE 0
ALERT DATA MESSAGE .
5150 EVENT MESSAGE |
IMC STATUS MESSAGE .
TRAFFIC COUNT MESSAGE .
PERFORMANCE MONITORING MESSAGE 0
i SECURITY AUDIT EVENTS N
L] »
1
____________ L 1i
Fm;m’élﬂf‘ (3 TERMINAL AUTOMATION ALERT DATA RAW 0 swoosstus
SMES. TDES, AND TAIS TERMINAL AUTOMATION 5150 EVENT RAW APDSSTATUS . Sensitive Data
e TERMINAL AUTCMATION TRAFFIC COUNT RAW SMES STATUS
TERMINAL AUTOMATION PERFORMANCE MONITORING RAW THIS STATUS iti
TERMINAL AUTOMATION STATUS TDES STATUS ®  tonsensiive Dats

TERMINAL AUTOMATION TRACK & FLIGHT PLAN DATA
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STDDS Services

STDDS Service
APDS - Airport Data Service

ISMC - Infrastructure, Monitor,
and Control Service

SMES* - Surface Movement
Event Service

TAIS* - Terminal Automation
Information Service

TDES* - Tower Departure Event
Service

Description

RVR data including visual runway range, trend
information and runway edge lighting

Provides periodic status information for all STDDS
sites and services

ASDE-X/ASSC data including Cat11/Cat10 position
reports, safety alerts and OOOI events (Spot Out,
Off, On, Spot In)

STARS data including status, track and flight plan,
alert, SISO event, IMC status, traffic count, and
performance monitoring

TDLS/EFSTS data including D-ATIS, clearance
delivery time, taxi start time, takeoff time and
departure runway

*SMES, TAIS, and TDES services are enhanced with SFDPS flight plan information where applicable

SWIFT #7
August 8, 2019

Federal Aviation

.} Administration




STDDS Timeline

Release
R3.0

R3.1

R3.2
R3.3

R4

RS
R6

SWIFT #7
August 8, 2019

Deployment
June 2013
May 2014

September 2015
July 2017

March 2019

April 2020
Spring 2021

Description

Baseline

ASSC Interface
Data Compression

STARS/TAMR Interface

ASDE-X/ASSC CAT10 Data in NMA
SMES Safety Alerts
Lat/Long added to TAIS track points

Enhance STDDS TAIS, TDES, and SMES data
with SFDPS GUFI/flight plan data

TDES filtered feed

TDES D-ATIS messages

Hardware Tech Refresh at 38 STDDS sites

TAIS message enhancements
Publish additional TDLS messages
SMES runway event and CAT10 enhancements

Federal Aviation

.} Administration



STDDS RS

* Description

— Technical Refresh: replacement of hardware at STDDS
TRACONS

» Addition of 2 ASSC sites—ANC and PDX

« Change to TAIS data ceiling—adapted by TRACON to include all tracks
associated with flight plans

* No changes to the schema or functionality

 Timeline
— Key Sites Summer/Fall 2019, Deployment early 2020

SWIFT #7

August 8, 2019




STDDS R6 SMES Enhancements

 Enhance SMES with 2 additional airport movement events:

— Runway in—target has entered the geographical boundaries (lat/lon)
of a runway

— Runway out—target has exited the geographical boundaries (lat/lon)
of a runway
« Add *_COVAR and DF type fields to the MLAT and ADSB
CAT10 messages to improve track precision measure
— Covariance matrix values for calculating the geometric dilution of
precision (GDOP) of the track:
« XX_COVAR
- YY_COVAR
« ZZ COVAR
- XY_COVAR

e Extend SFDPS data enhancement to the ASDE-X/ASSC CAT10
data (MLAT and ADSB messages)

hL '/’4,\/
SWIFT #7 %\ Federal Aviation

August 8, 2019 |/ Administration



STDDS R6 TAIS Enhancements

« TAIS

— Reduce flight plan repetition

— Add rawFlightRules field to TerminalAutomationFlightPlan
message

» rawFlightRules can contain more than V' for VFR, ‘P’ for VFR on Top, and
‘E’ for Enroute IFR (site adapted)

SWIFT #7

August 8, 2019




STDDS R6 TDES Enhancements

 TDES

— Publish additional TDLS data in TDES messages
» Adds beacon code, ECID and aircraft type from TDLS to all TDES
messages except the D-ATIS message.
— Parse and publish entire dataHeader in DATISMessage

» Includes the Data Type, ATIS code, and Data Generation Timestamp
found in the DATIS message header

— R6 will continue publishing the dataHeader field containing raw D-ATIS data, for
backwards compatibility.

 Enhance TDES with additional TDLS messages, including:

Name Description Definition

PDC, PDA  PDC Clearances Pre-departure clearance information delivered by TDLS

CCI, CCR, DCL Clearances Information exchanged between AOCs and controllers to coordinate
CCA, CCP initial clearances, revised clearances, and pilot responses.

GRM, GIR Gate ID Request Information exchanged between Airline Operations Center (AOC) to

coordinate planned gate usage.

SWIFT #7 § >\ Federal Aviation

August 8, 2019 £ Administration




STDDS R6 ISMC Enhancements

 Publish link status and site heartbeat in MMIXM
format

— Changes in the link status of STDDS input data will be
published in Maintenance Management Information eXchange
Model (MMIXM) format

» The existing ISMC service status messages in XML native format will
continue to be published

— Each STDDS site will publish a heartbeat message once a
minute in MMIXM format to determine connection availability

— MMIXM format data will be available for subscription by all
consumers

hL '/’4,\/
SWIFT #7 %\ Federal Aviation

August 8, 2019 % § Administration
, QG



Current STDDS Services

 APDS - Airport Data Service

 ISMC - Infrastructure, Monitor, and Control
Service

« SMES - Surface Movement Event Service

« TAIS - Terminal Automation Information
Service

 TDES - Tower Departure Event Service

‘&;\\. Av,‘q/\/
SWIFT #7 2\ Federal Aviation

August 8, 2019 VO% p@é Administration
ISTR



Airport Data Service (APDS)

« RVRDataUpdateMessage (msgType=RR)

— Delivers runway visual range information for airports equipped
with RVR systems

— Used to detect reduced lateral visibility at the runway surface

— Measurementis in hundreds of feet, at three different points on
the runway

— Trend information for each point is provided

— On/Off status and intensity of runway edge and centerline
lights is also provided

— Messages are delivered every 2s for each airport, with each
message containing all RVR runways at that airport

» Exceptions are ORD, DFW, DEN and SEA which have dual RVR systems.
These sites deliver 2 messages every 2s, each containing different sets of
runways for those airports.

‘&;\\. Av,‘q/\/
SWIFT #7 %\ Federal Aviation

August 8, 2019 % § Administration
, QG



RVRDataUpdateMessage
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RVR Status Menitor
02:38:05z 03-13-2019
Airport Name Lookup RVR Custom View Help

RVR Website Demo  wwmapes

https://rvr.data.faa.gov

CE 1D

KEY:
Values shown are lowest visibifity (in feet) over last 10 minutes.
If # symbaol appears after visibility value then not all runways reporting.
Select an airport to view its current RVR values.

1300-2400 || B00-1200 ERvariili} -

SWIFT #7 Federal Aviation

August 8, 2019 Administration




Infrastructure, System Monitor and Control
Service (ISMC)
 Message Types:
— AirportDataServiceStatus (msgType=AS)
— SurfaceMovementEventServiceStatus
(msgType=SS)
— TerminalAutomationServiceStatus (msgType=IS)
— TowerDepartureEventServiceStatus (msgType=TS)

* Provides status of STDDS service by
TRACON, and list/status of external links
(RVR, ASDE-X systems, etc.)

hL '/’4,\/
SWIFT #7 2\ Federal Aviation

August 8, 2019 vo% p\oe Administration
ISTR



STDDS Site Monitor

* Provides 30-day status history of
connections between producer systems
(ASDE-X/ASSC, STARS, RVR, TDLS, EFSTS)
and STDDS sites

* Drill between STDDS TRACON - Service =
Interface Connections

« STDDS Site Availability file published in the
NSRR and the STDDS web site is helpful in
determining site mappings

SWIFT #7 S@)\2\ Federal Aviation

August 8, 2019 vo% p\oe Administration
ISTR



xxxServiceStatus

service Status

tns:TDLSExternalLinks |

[
|
|
|
|
|
|

| tdisLinks E“lr(*E

TowerDepartureEventService Status [%}(—m—:EF

0 25

connection Status

connectionMode

xxx = AirportData, SurfaceMovementEvent, TerminalAutomationinformation, TowerDepartureEvent

SWIFT #7 : 2\ Federal Aviation

August 8, 2019 Administration




Site Monitor Demo

https://swim.volpe.dot.gov/stdds/

A TRACONS [ Notifications  # Maintenance B Details~  @info @ Color Key

PUNCH LIST

Show 1w - entries Search
Date and Time |7 Staius Ewveni TRACON
2019-07-18 16:04:30 FAILED KSYR_RVR BUF
2019-07-18 16:01:32 FAILED KSYR_EFSTS BLIF
2019-07-18 16:00:30 DEGRADED SYR_STARS BUF
2019-07-18 01:02:28 DEGRADED KSLC_RVR SE6
2019-07-1T 02:27:42 DEGRADED KMEM_RVR Mo3
2019-07-03 11:2917 FAILED KILG_RVR PHL

Shawing 1 to & of 6 entries Pravious - Mext

SWIFT #7 Federal Aviation

August 8, 2019 Administration



https://swim.volpe.dot.gov/stdds/

Surface Movement Event
Service (SMES)

« ASDEXMessage.positionReport (msgType=AT)
— Delivers Cat11 messages from ASDE-X and ASSC systems
— Fused from 4 data sources: ASR, SMR, MLAT, ADS-B
— Messages output once per second per flight track

— Contains aircraftidentification, position, and limited flight plan
information

— Enhanced with SFDPS flight plan data where available

« CAT10ASDEXMessage.positionReport (msgType=AD, ML)
— Delivers Cat10 messages from ASDE-X and ASSC systems
— AD Messages are ADS-B; ML messages are MLAT
— Contains beacon code and position information

— Only available in the non-movement area, providing limited coverage
of ramp area, coverage varies by airport

SWIFT #7

August 8, 2019



Surface Movement Event
Service (SMES)

« SurfaceMovementEventMessage (msgType=SE)
— Derived from Cat11 messages and airport ramp boundary information

— ldentifies the following flight transitions, and the time they occurred:
« SPOTOUT:aircraft transitioned from ramp area to movement area
» OFF: aircraft has taken off
» ON: aircraft has touched down
« SPOTIN: aircraftentered a ramp area

— Useful for managing airport traffic and congestion

- SafetyLogicHoldBarMessage (msgType=SH)
— ldentifies whether hold bars are enabled/disabled
— For enabled hold bars, identifies whether they are visible or not
— However, need “decoder ring” from FAA to interpret controllocation

SWIFT #7

August 8, 2019



SMES Delta Encoding (Position Report
Messages)

Position reports are delta encoded and batched when
they are published

The first time a track is seen, or every minute, all data
fields are filled out in the published messages.
(full=true)

Subsequent messages contain only fields whose values

have changes from the previous published message.
(full=false)

If a field has been removed from the previous track
report, the field is marked with a removed attribute
(r="1") and contains the previous value received if
required.
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Public SMES Demo/Tool

http://www.airportviewer.com/

EWA1ET3
S SE
4 &
WS IR FeTBorTaer
£ ”fﬂf— Ny

FFTB38 |

&Ps\- V/‘q/\/
SWIFT #7 2\ Federal Aviation
August 8, 2019 % =/ Administration
’ /’VISTV\P*«\


http://www.airportviewer.com/

Another Public SMES Demo/Tool
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Terminal Automation Information Service (TAIS)

 TerminalAutomationStatus message (msgType=ST)
— Derived from STARS AIG100
— STARS system status

 TerminalAutomationTrackAndFlightPlanData
message (msgType=FP)
— Derived from STARS AlG200
— Includes one or more Flight Plans and Track point data records
— Reports track points using calculated lat/lon
— Enhanced with SFDPS flight plan data where available

— Supports strategic and tactical decision making, as well as
monitoring and statistical analysis

SWIFT #7 S@)\2\ Federal Aviation
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TATrackAndFlightPlan
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enhancedData
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Tower Departure Event
Service (TDES)

 TowerDepartureEvent message
(msgType=DE)
— Sent upon the receipt of a corresponding departure
event from EFSTS and/or TDLS.

— Enhanced with SFDPS flight plan data where
available
 DATISData (msgType=DD)

— Provides airport conditions, such as current weather
information, active runways, and Notice to Airmen
(NOTAMSs)
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TowerDeparture
EventMessage

—Fdepanumﬁirpun |
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TowerDepartureEventMessage E}{‘“‘—:E‘

: I"---------------l
1 takeoffTime :
i takeoffRunway
common:enhancedData

altributes

| enhancedata £  Flidpsoun’
Blue highlighted fields come from EFSTS messages. T _
EFSTS is being retired by TFDM, starting with PHX in ;- departureirport :
2020. TFDM will ultimately retire all 66 EFSTS sites —E":E}E -

by 2030. This EFSTS information (and much more) I'i.f:"."".‘.‘.'?'??'.'?i"’.‘if?f’.‘. }
will be available in the TTP SWIM data. i-ii'.iir'é'riﬁﬁ}i'e"i
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SFDPS Enhanced Flight Data

« STDDS R4 correlates flight records in the SMES, TAIS, and
TDES services with SFDPS flight plan data, where available.
« Enhanced flight data may include the following fields:

— En Route Automation Modernization (ERAM) Globally Unique Flight
|dentifier (GUFI)

— SFDPS GUFI
— Departure Airport
— Destination Airport
 Enhanced flight data matching serves two purposes:

— Adds departure airport to arrival records and arrival airport to
departure records

— Allows correlationamong STDDS and SWIM services.

‘&;\\. Av,‘q/\/
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Correlating GUFlIs

eramGUFI flightPlan identifier “‘eramGUF/I” “‘eramGUF/”
(when known)

sfdpsGUFI additionalFlightinformation
Name="FDPS_GUFI’

gufi (deprecated)

flightRef (TFM)
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Message header properties for STDDS

messages

» timestamp=2014-01-13T10:55:52.878Z
UTC date and time of message generation

« msgType=AT, SE, RR, ST, FP, IR
Flavor of STDDS message (see previous slides)

« airport=KBOS ICAO code of airport originating the message (for APDS,
SMES and TDES messages)

« srcTracon=PCT FAA location id of the STARS site (for TAIS messages only)
* tracon=A90 FAA location id of STDDS site that produced the message

 sendTo=authorized

Indicates message sensitivity, restricts it to NAS consumers,
otherwise “all’

» version=4.0 Header property in R4.0, to help identify schema version

SWIFT #7 § >\ Federal Aviation
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STDDS Resources

STDDS Website:
https://Iwww.faa.qov/air traffic/technology/swim/stdds/

— General STDDS information, news and announcements, FAQ
* NSRR: https:/Insrr.faa.gov/

— STDDS technical documentation including schema, JMSDDs,
Release Notes, sample data

« FAA Agreement Portal: hitps://data.faa.qov
— Torequest STDDS access

« STDDS Site Monitor: hitps://swim.volpe.dot.gov/stdds/
— Operational status of STDDS TRACONS

* RVR Website: https://rvr.data.faa.qov
— Online source of RVR data—note updated link

 Program Office Contact: swim@faa.qov
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Interactive and Engaged Discussion

 Purpose:

— To have an engaged discussion with the community to identify
challenges, interests, obstacles and based on FAA data and
information, with impacts to operations, IT and operations
research.

* Question: What topics are important to you and
interest to the community?
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Once upon a time...Inputs from past SWIFT

 Datain Ops = Focus Group: Ops Context & User Case
Studies
— Key data elements: EDCTS, Reroutes, TMIs, Flow control

— Data prognostics: metering data for hubs, optimize congested
runways

— Managing IROPs

« Data Access = Information on SWIM Cloud Service
(SCDS)

— Consistency of products offered from data centers
— Smarter, more targeted ways to deliver data
— Centralized source for data internally
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Discussion Topics & Areas of Focus

- Data Governance: Operational Context + System
Context
— Whatmore context are you looking for in the data?
— Example: ETA...

* Trajectory based operation - drive to a TBO NAS
— Integration of 3-T's
— Bi-directional information exchange

— Enterprise conversation
— Flight object

Next Step:
Group Work to Discuss Key Questions

SWIFT #7 SFN-\ Federal Aviation
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Once upon a time...Inputs from past SWIFT

« Data and Program Insights = Producer Briefings

Understand TBFM, TFMS, TFDM data

Accelerate release of domestic SUA/Real-time versus scheduled
SUA data

A-CDM/surface management/Gate and apron mgmt.
How wide is data set (global vs domestic?)

 New Capabilities > Widgets, Focus Group: Ops Dashboard

SWIFT #7

Data visualization, mobile apps and dashboard
Airspace saturation modeling and capacity estimation
Automated testing and error response

Constraints and modeling (airspace saturation, capacity
estimation, etc.)

Defining methods and technology enhancements for how to
deliver and manage aviation data

2
2\ Federal Aviation
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Discussion Topics & Areas of Focus

« Data Driven Operations
— “Demand over a fix": average demand over fixes on jet routes
— “Evolution of a flight plan”: Re-routing from filing to off block

 Uses of Data: Enterprise Strategy vs SWIM Strategy

— Data Science: learning from the data itself

— Data Integration: Tying legacy systems and real time nature of
SWIM data

 Business Process Analysis and SWIM

Next Step:
Group Work to Discuss Key Questions

SWIFT #7 >\ Federal Aviation
August 8, 2019 %, %Q Administration
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Once upon a time...Inputs from past SWIFT

« SWIM Business Case = User Case Studies, Ops
Metrics
— Sell reason & build business case for connecting SWIM
— Integrating operations
— Standardizations across industry
— Post ops/benefit assessment of PBN
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Operational Improvements using SWIM

Aligning Common Terminology Benefits of Estimated Off Block Times for
Apphcation [rata Business Infermiation Busingss ATC and operaturs
Users Services /7 SWIM ™y Sendces - Sefvices Processes
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* Process Journey

= Checkpoints

» Kick-off & Post Kick-off Workshop
= Epic Lean Business Case Example
* Prototyping and Progress

= ATD-2 and EOBT Examples

"Q&A
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Integrated Data
Process Journey s gl

ia

Concept Research Analysis Development Launch ‘

Idea Generation | Assess Ops Bus. and Tech. Product Productionize
. t Needs Analysis Development
* Requests
* Driving Force = Industry Norms = Cost/Benefit = Technical Specs = Setlaunch Dates
(Pain) = Legalissues = Capacity Planning | . prototyping = Change Mgmt. Plan
* Industry = Growth potential = Capital Expenses | . Tyial Production - RO"PE“ Plan
Community = Customer needs = Profitability/Margin | . Testing & QA = Training Plan
= Legislation =  Competition = ROI Estimation =  Health Assessment
= Competitors = Operational
Integrity
Key deliverables Key deliverables Key deliverables Key deliverables E(e;lgdedllv?rfblesh Dat
* Productsconcept | . Gov'tResearch « Business Cases « Prototypes & Trials Srot D
description Rpt. + Value Stream Product . P?oduct Launch Plan
* Industry Req. Map. Development . Product Launch
Docs * Hypothesis Schedule Budget
+ Company Strategy Outcome * Product Stories . Product ROI
Alignment and Statement * Product Testing Measured
Agreement * Product Epics - Report
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s II?tegraéedtl?ata
Checkpoints Foundation

Methodology with Scaled Agile Framework
Collaboration between Business and Technology

Checkpoint 1

Launch
Checkpoint 5

Checkpoint 2

Activitie S . ' Activities: ' Activities: " Activities: ' Activities:
ﬂ'r : = : = : ! - ‘
: = : B REEEE
= Review product ' = Research ' = Dewlop Business | = Technical Specs : " Setlaunch Dates
concept : approved : Cases . = Prototyping, ' glr;nge LAl
description : product " \dentify Value : Tr'al.s’ and = Rollout PI
. . . . Streams . Testing | e
Weighted : con_cepts | = Weighted Shortest | = Health ! = Training Plan
Shortest Job | = Weighted | Job First(WSJF) | Assessment |
First (WSJF) ! Shortest Job ' = Create : :
I First (WSJF) : Hypotheses, Epics | I
Decici E Decisi E and Features E E
*  Go/No-Go to = Go/No-Go to '« Go/No-Go to ! Decision: : Decision:
Research : Analysis : Development = Go/No-Go to = Go/No-Go to
* Incubate idea or = Incubate idea or = [ncubate idea or Launch Production
kill kill :
kill

— — 2000060
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Kick-off and Post Kick-off Workshop s o

~
m Analysis

= Cost/ Benefit

Kick-off: Kick-off: Kick-off and Post: _ _
= Align enterprise = Enabled = SAFe methodology " Capacity Planning & Expenses
i awareness S .
g?/r\;llrlz/cll TR 17 ~cross the = Identify: = Profitability Margins
- Provide enterprise * Business cases = ROI Estimates
awareness & " Generated ) \lclalue. stream Key deliverables
value of SWIM interest across apping
the enterprise * Product epics + Business Cases
. Introdu.ce data * Product features .
coll_e.c_tlon Post Kick-off: «  Product stories * Value Stream Mapping
EClilEs » Identified Value = Work * Hypothesis Outcome Statement
=  Gain buy-in Opportunities :
, collaboratively +  Product Epics - Features
= Appoint POCs « Created initial between Business
Post Kick-off: Business cases & Technology
* Refine business - Refined Working = Develop prototypes
cases Group

Real = Continue iteratively
; s » Approved
* Confirm POCs Funding
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Epic Lean Business Case Example

Lean Business Case

Epic Name:

System Wide Information
Management (SWIM) —
Planning/Post-Ops Modeling

funnel)

Funnel Entry Date:
(Date the Epic entered the

Epic Owner:

Epic Description:

System Wide Information Management (SWIM) enables the sharing of information between diverse systems
enabling the Next Generation Air Transportation System (NextGen) to deliver the right information to the right
place at the right time. By storing these new data feeds . . . . .

Business Outcome Hypothesis:

Enable the optimization and enhanced
predictability of SWA'’s Flight, Crew, and
Maintenance schedule.

Leading Indicators:

Expect an X% increase in OTP and a Y% decrease
in CASM.

Integrated Data
Foundation
Building One Source—Serving All

Analysis

Activities

Cost / Benefit

Capacity Planning & Expenses
Profitability Margins

ROI Estimates

Key deliverables

Business Cases |

Value Stream Mapping |

In Scope: Out of Scope:

- Weather Data - Building/enhancing

- NOTAMS/Aeronautical applications that utilize the
Data SWIM data

- Ground Data - Data for non-commercial
- Flight Data aircraft

- Flow Data STTDS

Nonfunctional Requirements:
- API Services
- Data store data for modeling

Hypothesis Outcome Statement |

Product Epics - Features |




Integrated Data

. . Foundation

Prototyping and Progress - Business and s
Technology

Product Development
Technology Activities

= Technical Specs

» Launched ATD-2 = Connected to FAA = Receive value early = Prototyping
i data centers . .
zrjsa';"(’ﬁ%k o7 Uy - Build APls and data = Trial Production
’ = Building stores for current and = Testing & QA
» Produced EOBT prototypes for data future state » Health Assessment
storage
» Produced taxi-in 2 = Establish continual .
and taxi-out model ~ * Participating with partnership between ~ Key deliverables
NASA/FAA business & * Product Stories
= Developed - technology e Product Development
partnership with = Establishing API Schedule P
Metron and data store = Develop prototypes .
- requirements — and trials -_Value Delivered Earl
* Prioritized legacy product epics, _ « Product Testing Report
retirement stories iteratively

Completing new
multi-client TFMS

Publishing CDM
data streams
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Prototyping with ATD-2 Phase lIl S rri

*  NASAisrunning the trial in partnership with the FAA

* Operators participating: American Airlines, Southwest Airlines, and NBAA app
Load Balancing With TOS

(Trajectory Option Set)

*  Phase 3 of the Airspace Technology Demonstration— 2 (ATD2) trial will test Current State

departure fix load balancing through the use of Trajectory Option Sets (TOS) ———

*  Fora busyterminal environmentthat handles departing trafficfrom numerous
airports

* Dallas terminal airspace, specifically tracking estimated congestionat ||....
departure fixes

N\
* The trial will began earlyJune 2019 and runs until October 2019, targetingthe ”stormy\
season” when departure fixes will have the highest chances of being constrained
*  The trial will resume againin the summer of 2020, with the trial officially endingin
October 2020

* The FAA has partnered with NASA to demonstrate the practical application and value of several NextGen
airspace initiatives

*  SWA benefitsinthe following ways:
* Areal world environmentfortestingthe newly created Earliest Off Block Time (EOBT) model prior to

pushingthe model to production viaSWIM later this year
* Provides SWA with a new tool for reducing delays at DAL station this summer as daily operations grow to
200/day

113



Integrated Data
Foundation
Building One Source—Serving All

EOBT Use Case

« SWA communicates departure readiness after push « Once take-off occurs, « Enroute ATC delays can
k= back SWA has confidence in occur due to lack of
E « ATC identifies volume issue and delays take-off flight time estimate accurate airline demand
8 + SWA holds on taxiway until cleared or in some and airport capacity
cases must return to gate (ex: Crew issue) information

, ‘ — —

|
At Gate @ Taxi OUT @ Enroute @ Taxiln oAt Gate>
h
@ At Gate @ Taxi Out @ Enroute @ Taxiln u At Gate >
\
|
SWA provides estimate off block prior to push + SWA can use ATC- « Earlier, more accurate
- ATC sequences SWA flight appropriately; ATC provided ‘OUT’ estimate to airline demand information
1] communicates estimated TOBT and TMAT timing if more accurately estimate enables ATC to improve
8 surface metering ON/IN; enables Customer airspace and arrival airport
= SWA opts to hold at gate with gate services and door notifications and internal throughput (reduced SWA
§ open (Clock not started) coordination forgate and enroute delay)
) ) ) connecting Customer
After push, SWA taxi out is unimpeded planning at arrival airport
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EOBT Use Case & Value

I EO BT: Earliest Off Block Time
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Questions?
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Appendix
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Integrated Data
Foundation
Building One Source—Serving All

SWIM Stakeholders?

BPO: Rick Dalton

Sponsor: Craig Drew

_ _ Technology
F"ght OpS/ Inﬂ'ght Air Ops Portfolio and Strategy Delivery
E-Enablement . Program Team Meteorology :
Process Improvement Enterprise Architects Security 0SC Data Analytics
Inflight and Flight Ops Crew Data Strategy Middleware : ATC FLIFO
Scheduling Integrated Data Foundation CEmATIeE Engineering

Business Process Improvement
Architecture Projects/Program/Portfolio

AirSI\/Fl)aace and FIOW Data Platform Services Aircraft  Dispatch
hagemen Data Delivery Communications

Corporate

Tech Ops Strategy & Data
Mosaic Team Sciences

Regulatory & Compliance Infrastructure

: Network

Enterprise Planning

Continuous Portfolio Team
Improvement

Ground Ops

Ops Strategy & _
Performance Supply Chain Titan Program

Ops Projects & Management
Initiatives

Change
Leadership
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Integrated Data
Foundation
Building One Source—Sanving All

SWIM at a Glance

Aircraft Tail/Registration #

Actual Off-Block Time

TFMS
Actual Takeoff Time

Actual Landing Time STDDS m
Actual In-Block Time DCNS
Earliest Off-Block Time DLD -

SFDPS

Available Now TBFM

SWA Connected via 3™ Party

T ~ PlannedFall2019 TFOM

Planned Early 2020
* FAA has not defined
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Operational Improvements using SWIM

Epic Lean Business Case Example =

Lean Business Case

Analysis

Epic HName: Funnel Entry Date: Epic Owner:
ysiem Wicde informaton {Date the Epic entered the Activities
Management [SWIM) funned) * Cost/ Bonelit
Planning/Post-Ops Modeding
= Capacity Planning & Expenses

Epic Description: .

Systam Wida Information Managemant (SWIM) anatles Me sharing of inormation betwesen diverse systems = Profitability Margins
abling the Meat Gene A Tranaporiation System (NexsGean) o deliver the right information 5o the mght = ROl Eslimates

place ai the right sme. By storing thess new data feeds

Key deliverables
Business Outcome Hypothesis: Leading Indicalors: + Business Cases
Enable the opimization and enhanced Expect an X% ncrease in OTP and & Y% decrease : — —
predictability of SWA's Flight, Craw, and in CASM |+ Value Stream Mapping

In Scope: Out of Scope: HNonfunciionaf™ = —
‘Waather Data Baslding/enhancing APl Services '
NOTAMS/ Asronautical applications that utiize the Data store daf E OBT US e C ase & Va l ue

Diata SWIM data

Ground Data Data for mon-commercial
Flight Data aircraft
Flow Data STTDS
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Once upon a time...Inputs from past SWIFT

« Key Operational Metrics

— Operational Performance

— Output (ramp flow rates) => airline timeframe

— Accuracy of predicted airport capacity, Surface congestion/taxiway holding
— Improved safety

— Impacts: Weather, TMI

— Routes, Delays (by cause, etc.), Track miles, Block times, Enroute time

— Business Goals

— Reduce operating costs
— Better customer service/support

— System Level Metrics
— System reliability, outages, latency, visibility
— Availability of live/production data on test/tap feeds
— Test feed outage alerts/workarounds
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ACS Consumer Testbed (ACT)

 Created in the R&D domain to provide ACS services

— Stakeholders get an early look at available data, service
functionality, onboarding processes, consumer design constraints
and recommended practices, and a familiarization with the
integrated aeronautical data environment introduced by AIMM S2

— Two instances: canned data (ACT1) and live data (ACT2)

 ACT will provide users the ability to:
— Develop and test their interface with the ACS

— Develop and test use, functionality, and capability of ACS web-
services

— Interact with, and understand, aeronautical information data set
available through the ACS

— Initial step to on-rampingto ACS

SWIFT #7 S@)\2\ Federal Aviation
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Summary:

 AIM/ACS program milestones;

— ACS/ACT initial load requirement - August 2019
— ACS Full Operational Capability planned for July 2020

— FNS NOTAM Database — Would like to have the initial load

capabilityin AWS S3 by the time FNS NDS is available in
SCDS for operational use.

Federal Aviation Federal Notice aW S
Administration to Airmen
(NOTAM) System
(FNS)

Amazon S3
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Proposed Solution for ACT Initial Load

* Implementation on AWS S3 (Simple Storage Service)

— ACT services are hosted on FAA Cloud Service (FCS) assets,
managed by the FAA’s National Cloud Integration Service (NCIS) in
AWS public cloud (similarto SWIM Cloud Data Services)

— Internet-accessible AWS S3 set to PRIVATE with pre-defined
access assigned Read-Only (RO) security role

— Data in S3 is encrypted at rest and uploads encrypted in transit

* Immediate-term (~30 days) solution would make the ACT
Aeronautical Information (Al) Database Initial Load and

28/56-day updates available for retrieval from FAA Cloud

‘&;\\. Av,‘q,\/
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ACS/ACT Approach & Current State

’ ’ \
| \ [ 1
1 1 1 1
1 1 1 1
| N :
1
1 I 1
L 0 e
i — i = | ANS S3  nams;  AWS S3 I -
! ACSIACT : s | Role: Role: |  ACSIACT
I 1 12 I Read-Write Read-Only 1 Users
\ I encrypted \ ]
\ / data \ J
\i -------------- ’, \N ------------------- ’,
FAA Network(s) External Cloud

« AWS S3 buckets setup and ready for use
« Aeronautical Services “push tested” load into AWS S3

e [Initial load of full aeronautical dataset into S3 will occur
in late August/ early September
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ACT Consumer On-Boarding to R&D Environment

Initial
: L Create account at
Send email to communication w/ htto://data fag.qov
Data-To- customer: p-ricata.faa.g m—
and sign Access
Industry@faa.gov process & A
: greement
documentation
Develop schedule Meet w/ customer
Coordinate R&D and identify answer questions
. . h
on-ramping required understand
environments requirements
; ;
Provisioning: :
SWIM/ACT/AVS SWIM interface I R&D Checlfout/
development User Testing
S3 access

SWIFT #7

August 8, 2019

Apply for NSRR
account @
http://nsr.faa.gov

l

Discover services
from SWIM *

* Existing R&D
Users begin here

Consumer Action

FAA Action
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United Airlines
SWIM-Enabled
Web Application

SWIFT 7

United Flight Training Center
Denver, CO

8/8/2019
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Goals/Problem Statement

= Began development because of the opportunity these new
data feeds opened up

= |nitial goal was to demonstrate how data feeds can be
visualized for easier interpretation

= Once initial build was developed, began adding
enhancements to the viewer
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Development Process

L]
' . .
[ ]
® .
TORONTO»
Milwak R LY LI | Bul’lalo"'
o Doty e
CHICACGH .
Clavelandl® . ®
. . o

‘9. - .
Pittsburgfy |
E

Initial
Development

* Legacy Data Feeds

» Textual Field
Condition NOTAMS

and Runway Visual
Range

* Plot on map of
CONUS

De!sit-

1391 CIevEI{% @)

" 4??_..______:
/ Canton® 663
# Pittsburghs,

OHIO
17

Buffalo=*

Data Source
Enhancements

» Added SWIM Data
Feeds

* TFEMS flight tracks

* TFMS Ground Stops
and Ground Delay
Programs

» SFDPS filed
alternate airports
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DEN 85 Departs next 120 mins
DEN 0 Listed Alternates

Visual
Enhancements

» Mobile view
optimized for
operations
personnel

il (Airport DB) - La Guardia Airport ATIS | TAF | NOT,
21st@14:352

JP PROPOSED START: 14:30Z 14:302-03:59Z ESTL
pires: 22nd@03:59Z

l F

uture
Enhancements

* Transition legacy
feeds to SWIM

 Additional products:

Digital Automatic
Terminal Information
Service (D-ATIS),
Restrictions, etc..

UNITED )



Initial Development

= Development began pre-SCDS so initial builds used legacy feeds
that were easily accessible through the Aeronautical Information
Data Access Portal (AIDAP)

— Field Condition (FICON) Notice to Airmen (NOTAM)
— Runway Visual Range (RVR)
— Terminal Area Forecast (TAF)
— Weather Radar/Satellite
= Build visual plotting NOTAMS with weather layers on a map

= Enhanced situational awareness versus looking up the NOTAM for a
possible alternate

= NOTAMSs for an alternate destination only show that airport, but a
visual can alert you that all nearby airports have degraded conditions
and it may be worth a phone call to verify conditions

— Enhanced information leading to proactive, rather than reactive operations

132 SWIFT 7 United Airlines SWIM-Enabled Web Applications
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Legacy

Domestic TAF's

Sig Wx
TS

5

5

TS

Data Visualizations

Domestic TAF's |

ID Report

FATL EATL 3115452 3116/0118 2T004ET P&SM VCSH SCTO040 BEN100
FM311800 25008KT P6SM VCSH SCT060 SCT120

TEMPO 3120/3124 45M TSEL SCT040CE BENOBO

FMO10300 30003KT P&SM 5CT040 BEN10O

FMO11400 26005KT P6sSM 5CT040 s5CT1S0

KEDL 3114462 3115/0118 22007KT P&SM SCT250

FM312000 23006KT PESM VCTS BENOEOCB

FMO10000 27006KT P65SM BRNOGO

FMO10400 00000KT PESM BREN10O

FM011400 36005KT P&SM S5CT250

KBIL 3111202 3112/0112 22012KT P6SM FEW150 SCT250
FM311800 12005KT P&5SM SCT100

FM312100 12005KT PESM VCTS SCT120CB BENZO0

EBECS 3114452 3115/0118 23008ET P&SM SCT250

FM312000 20008RT PeSM VCTS BENO&OCB

FM010000 23009KRT P&SM SCTO0&0 BEN10O @
FM011100 31005KT P&SM BEN250

FMOLl1500 1O0008BKT P6&SM SCT230

EBDL

EBIL

EBCS
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SWIM Data Feed Enhancements

= SCDS Prototype made accessing SWIM feeds easier,
added additional SWIM feeds to existing visualizations

= TEMS Flight data to include flight tracks

= TFMS Flow data to add Traffic Management Initiatives
(TMIs) including Ground Stops and Ground Delay
Programs at airports

= SFDPS data to add filed alternate airport information
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SWIM-Enabled Visualizations

Alternates

Page will refresh every 3 minutes

Destination Station: - Alternate Siafion: - Line:

o o] o

FLT EON
1 UAL UAL855 KIAH KAUS SPJC 31-16:322
2 UAL UAL1110 KLAX KONT PHOG 31-16:332
3 UAL UAL1270 KSAV KCHS KORD 31-16:342
4 UAL UALB62 KSFO KSJC KSAN 31-16:362
5 UAL UAL1585 KSFO KSJC KCMH 31-16:382

JFK: G
LGA: G
BOS: G
EWR
SFO: G
PHL: G
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Visual Enhancements

= United has many personnel that work in the
field and are rarely at a desk

= QOperations personnel need to be aware of
TMIs, but monitoring the OIS page is not
feasible

= A mobile optimized page was needed to show
them a summary of their operations and all
network alerts

136 SWIFT 7 United Airlines SWIM-Enabled Web Applications

ATC Operational Status

Carrier:

LGA GDP 18:002-03:59Z EST DLY: 72.3mi

J F K GDP 17:00Z-03:59Z EST DLY: 112.1mi
PH L GDP 18:00Z-02:59Z EST DLY: 82.0mi

SFO GDP 14:002-17:59Z EST DLY: 30.3mi

EWR GDP 17:00Z-04:59Z EST DLY: 156.1

UNITED §3)



Planned Future Enhancements

= Transition all legacy data feeds to SWIM once SCDS
goes live

= Continue to add products to built out a suite of tools

— D-ATIS to quickly access terminal information and important
NOTAMSs

— TFMS Restrictions to add flow constraints, TMI, route closure

information E E

www.runwayweather.com
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SWIFT WIDGETS
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Purpose of SWIM Widgets

« SWIM data is often visualized in ways that
look nice but may not be the most
functional based on the operational need
— Moving map of aircraft
— Weather map of CONUS

+ Widgets have been developed to visualize
SWIM data in operationally-actionable ways

— Enable faster, more accurate decisions based on
useful visualizations of data

* Lightweight web-based applications that
can be scaled to desktop or mobile devices

&;\\. Av,‘q,\/
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Flight Arrival/Departure Intervals

« Sort and filter data to identify how early or
late individual flights departed or arrived

 |ldentify which airports/airlines are subject
to delays

* Visualization of SFDPS live data

Flights from 12:00 am GMT

Search:

SWIFT #7 >\ Federal Aviation
August 8, 2019 % & Administration




Arrival and Departure Delay Bar Charts

* Plot overall NAS arrival and departure
delays per hour

 ldentify severity of delays and periods of
high demand

* Plot arrivals per hour |mm=
by airline

* Visualization of
SFDPS live data

e
I B &

! e
I H : I ﬂ Imrres.:
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Arrival and Departure Delay Pie Charts

« Easily recognize overall severity of NAS
arrival/departure delays

* Visualization of SFDPS live data

Flight Arrival Times Flight Departure Times
S ' ' ' S
ai il
// /f
r \
/ - ,/
||I I.'I
[ _'_'_'___:-"""' | =2
I| _'_'_'___,_,—o-""ﬂ_'- \ I| s —
| » 'I | %
I".l"‘.\ \ II'-._".
b II| \\ ‘z
A | N f
\\‘m__h _I|| .
_—
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En Route Fix Loading Viewer

 Developedto support taxi-out use case
« Current MIT and MINIT restrictions at specific fixes
* Fixloading projections for next hour

— Leverages methodology to calculate fix load percentin 15-minute
periods

— ldentify specific fixes with limited capacity - this supports informed
reroute requests

« Can be extended to include flight list functionality
* Visualization of TFMS, TBFM (currently static data)

SWIFT #7
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Weather Route Availability Tool

Developed to support taxi-out use case

Show departure route availability projections for next 30 minutes due
to weather constraints

— lIdentify specific departure routes/fixes with limited capacity - this supports
informed reroute requests o

— ldentify altitude of echo tops, blockage locations
Filter routes by metroplex

Visualization of TFMS
— Route Availability Planning Tool (RAPT)

Teared
Mbetroplex 7 Trend Time 14:10 14:15 1430 1435 14:30 BESS 180 =
Raoute Since -
Blackage ‘}
15 min. Dl

Gl el Dt - .

10 i ol LRt
e - _ S = s s
i) puda et LR

1% e owl. RRet ]
30 rain ot ‘Dlumal

Mobile View

4 4 4 4«

Desktop View
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Weather Route Availability Tool with Flight List

 Developed to support taxi-out use case
« Adds additional capability to Weather Route Availability Tool
« Show scheduled flights on each route for next 30 minutes
— Upon clicking route, a table pops up with flights scheduled to depart on that route
— AOC can identify affected flights, as well as capacity concerns
» Visualization of TFMS and SFDPS
— Route Availability Planning Tool (RAPT) .
— SFDPS Flight ACID, Route Strings op—

Desktop View Mobile View
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August 8, 2019 £ Administration



Digital Automatic Terminal Information Service

« Airport Terminal Information required
by aircraft operators, such as current
weather information, active runways,
important NOTAMs, etc..

» |deal for EFB applications
* Visualization of STDDS APDS

Digital Automatic Terminal Information Service

DATIS

KALB 1351 Combined 15 A3074 (THREE

SWIFT #7
August 8, 2019

SWIM: RAPT

Digital Automatic Terminal Information Service

Select Airport r

Display ¢ | records per page Search:

Report

Report
Ti Type

Combined

- ALB ARR/DEP I\I FO A 1351Z. 18018G28KT 105M
( 0 OME FOUR)
RME AQZ PK W \I“1 378a1345 SLP;"" ILS RWY 19 APCH
IN USE. LNDG AND DEPG RWY 18, 28. NOTAMS... CAM
VOR OT5, RUNWAY ONE NINER 3.3\3 OTS. HAZD WX
INFO FOR ALB AREA AVEL FM HIWAS OR FSS. BIRD
ACTIVITY VICINITY ALB ARPT. WORK IN PROGRESS IN
SAFETY AREAS. CLASS C FREQ IS 132.82. ..ADVS YOU
HAVE INFO A,

V
"OJ HAVE IMF OQ.

- PHL ARR INFO D 1354Z. 18007KT 105M FEW021

BKND44 BKNO7S 21/17 A3023 (THREE ZERO TWO TE
VY 17 IN USE. ARRIVALS EXPECT ILS

SCIA SR AND

RWY SR APCH. NOTAMS... RWY 8 CLSD, RWY 9L CLSD,
RWY 17 CLSD PAEW OFF DEP END OF RWY 26 ON RWY
17. TWY 54 CLSD . RWY 17 G5 UNMOMITORED. ADZ
GATE ASSIGNMENT TO AFFROACH CTL ON INITIAL CTC.
-ADVS YOU HAVE INFO D.

Showing page 1of 1
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Flight Arrival/Departures with OOOI Times

 Adds additional surface movement times to
arrival/departure table

« Can infer
* Visualization of SFDPS and STDDS SMES

Flights from 12:00 am GMT

Display| 5 4 records per page Seanchc
Airlinet. Flight || Departure/. Estimated Departure|! Arrival/! Estimated Arrival Gate Out Time Wheels Off Wheels On Gate In
City Departure Interval City Arrival Interval Time Time Time

AAL AALESE  KLAX 2019-07-01 2019-07-01 0:49 KPHL 2019-07-01  2019-07-02 0:50 2019-07-01 18:12 2019-07-01 2019-07-02 2019-07-02
18:27 1216 2317 00:07 18:27 00:07 00:23

AAL AAL251T KMIA 2019-07-01  2019-07-01  2:28 KJFK  2019-07-01 2019-07-02 2:38 2019-07-0119:05  2019-07-01 2019-07-02 2019-07-02
19:20 21:48 21:47 00:25 19:20 00:25 00:40

AAL AAL2434 KPHX 2019-07-01 2019-07-01 0:49 KJFK 2019-07-01  2019-07-02 0:54 2019-07-01 19:00 2019-07-01 2019-07-02 2019-07-02
19:10 19:59 2344 00:38 19:10 00:38 00:53

AAL AAL2368 KBWI 2019-07-01  2019-07-01  1:46 KDFW  2019-07-01 2019-07-02 2:26 2019-07-0119:07  2019-07-01 2019-07-02 2019-07-02
19:23 21:09 22:07 00:33 19:23 00:33 00:48

AAL AAL323 KDCA 2019-07-01 2019-07-01 1:52 KDFW 2019-07-01  2019-07-02 2:20 2019-07-01 21:09 2019-07-01 2019-07-02 2019-07-02
19:30 21:22 22:09 00:29 21:22 00:29 00:44
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SWIFT Widget Site

* Prototype SWIFT widgets can be found at:
http://ec2-52-10-209-24.us-west-
2.compute.amazonaws.com/content/pages/flight-table.php

 Demonstration purposes only, widgets use

prototype-non operational data
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SWIM Lost Message @Rl <ri
Retrieval Capability
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Overview

SWIM consumers have no current means of retrieving messages that
=de]o] Y19 were lost due to connection interruptions or other consumer related
issues.

Provide a function that allows consumer to request messages that
were not able to be consumed.

Approach Create a capability to store producer data and allow retrieval of the
PP data by authorized consumers through a RESTful Web Service.

Lost Messages

WSRequest .............
-— 4 : >
-t Paginated Responses
— B >

T e
Producer SWIM Consumer

SWIFT #7 : 2\ Federal Aviation
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Operational Use Cases

Al
A4 .
a‘ Consumer Maintenance

@ VPN or Network Issue

& Planned or Un-Planned Events

Enhanced Troubleshooting

‘&;\\. Av,‘q/\/
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Use Case: Consumer Maintenance

NEMS LMR Service Processes
Request, Queries Messages
According to Subscription, and
Batches Messages in zip files
for retrieval.

E_._.»m

System Maintenance
Causes Application to go
Down for 6 hours

==k User SWIM
_ Database

~
~
~

— a After Maintenance is Complete,

I . User Submits a Requests for

the 6 Hours of Lost Messages

n User Retrieves Message
Batches, Unzips, and

Processes Accordingly

=
-

~

-
A

Producer SWIM Consumer
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Use Case: VPN or Network Issue

NEMS LMR Service Processes
Request, Queries Messages

According to Subscription, and Network Issue Results in
Batches Messages in zip files VPN n Degraded Connection or Total

for retrieval. Outage for several hours

(] | . —b n Once issue is Resolved the,
User Submits a Requests for
N the Timeframe of Message Loss

N
~
~
~

L] u L |} >

User SWIM
| Database

~
So

3]

=
-

-
P

User Retrieves Message
Batches, Unzps, and
Processes Accordingly

Producer SWIM Consumer
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Use Case: Planned/Un-Planned Events

Fire Erupts out at Facility

Causing a Total Site Failure Primary

Failover

- = mm = * - o = = * User SWIM
n Database
—
w Backup N

- > User Fails over to Backup Node and
I — ol . . a Submits a Requests to Fill the Obtain the
UU Messages Lost During Failover
LMR User Retrieves Message
NEMS LMR Service Processes Request, Batches, Unzips, and
Queries Messages According to Processes Accordingly
Subscription, and Batches Messages in
zZip files for retrieval.
Producer SWIM Consumer

Federal Aviation

SWIFT #7 : >
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Use Case: Enhanced Troubleshooting

NEMS LMR Service Processes
Request, Queries Messages
According to Subscription, and
Batche.s Messages in Zip files User Identifies a Potential Gaps
for retrieval. . .
in Data they are Receiving

B | B | * m

L] u L |} >

3]

—
- g . _p a User Queries the LMR service
UU for a Suspected Timeframe of
] Data Issues to Investigate.
LMR u User Retrieves Message
Batches, Unzps, and

Processes Accordingly

Producer SWIM Consumer

Federal Aviation
Administration
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Service Architecture

SWIM Lost Message Retrieval Service

~

- - -~ e . .\I"\ ] _/-" ~ ) i
Aaronautical Flight & Flow Weather
Information Information Information
Producers | |/ Producers J! Producers External
) Consumers/
Producers ]

NEMS Enterprise Service Bus

A

Lost Message
Retrieval Capability

Internal NAS '
Consumers/
Producers

-

NEMS Mediation MNode

. SWIM NEMS ,

— L Content
#=—3 Request Reply Archived Content

e,

T e o

The Lost Message Retrieval Capability enables the FAA to effectively provide SWIM
publish/subscribe (JMS) content from NEMS producers to consumers who were not
able to receive the content when it was originally published to NEMS.
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Service Sequence

Content

Retrieval Message
Web Database
Service

[
|

Flnitial Request—b:
T

|!______

I
|
|
|
’:
: : ; —Query Data base—>—|
| | | | I Provide
: : : : i : Respone
| | I Provide Initial Zip > = C.reate Zip —N—'
| P 4 — Archive Respose | Archives & Cache |
4 : : Page 1 of n : :
| | | |
| | |
. | | |
| | |
i<=n I I |
] o | | |
Unzip S : :
& i g |
| : N—l
| | |
Process | | | Retrieve Page
: : Provide Zip I n+1from Cache
|4 | ! Archive Respose |
4 I : Page i+1 :
1
| | |
| | |
| | |
| | !
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Service Details

Timeframe 15-day moving window

Availability Within a few minutes of publishing

Metadata JMS Properties; indexed for retrieval at subscription level resolution

Interface RESTful Web Service retrieval through message metadata

Del ivery Compressed zip archive containing requested messages as content files

=T [ 3 Y] o o] E{-IW Pagination to retrieve contentin smaller chunks via links

JumpstartKit Sample end user clients provided that automates downloading

Security Fine grained access control policies control specific access to content

Limits Number of request per user and concurrent responses

@ Not Reconstitution

A capability to retrieve
@ Not a Playback «/ messages sent over SWIM
- that where not consumed

EH Not an Archive

N’

SWIFT #7 § >\ Federal Aviation
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Schedule and Availability

Initial Release
@ — Early 2020
\}// — Available via NAS and NESG
— Published as Service in NSRR

Future Release
— Not currently planned
— Web Application Interface
— Potential hosting in cloud; ESCS
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Questions
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Needs Assessment: External Stakeholders

 Cloud to Cloud Transfers

— More efficient for users: FAA Cloud to Consumer cloud eliminates
need to move data through Consumer’s data center, then to cloud

* Bringing New Services Online

— Enhanced cloud services would support faster on-ramping of new
services, with streamlined testing/accreditation (including expedited
qualification/testing phases) and more rapid approval versus NESG

* Playback vs. Reconstitution vs. Message recovery

— Message recovery allowing applications to pick up missed
messages when connection recovers.

— Utilize playback of events for 30-60 minutes of post-ops analysis

— Longer term data reconstruction/reconstitution can support
Consumers re-establishment of their operational status and history

‘&;\\. Av,‘q,\/
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Needs Assessment: External Stakeholders (Cont’d)

« Enhanced awareness via Dashboard/tools
« Single access point to SWIM
— Currently there is NSRR, SCDS, SWIFT site, etc.

— Unified source of data dictionaries, data governance, service
documentation

— Searchable data elements & message compositionto identify
data provenance

— Capability to “hover over” data elements in web site and see
definitions/more information

— SWIM help

« Dashboard that users could configure based on the user
profile and which services are subscribed to, service status,
IT vs. operational views, etc.

« Repository of publicly available SWIM algorithms, “widgets”,
other community-developed products

SWIFT #7 S@)\2\ Federal Aviation

August 8, 2019 % § Administration
, QG



SWIFT-:
SWIM Industry

Collaboration
Workshop #7




Final Announcements: NASA Industry Day

« Airspace Technology Demonstration 2 (ATD-2) Workshop
— September4 -5, 2019
@ National Aeronautics » Transferto NAS users lessons
and Space Administration

+ Visit NASA gov

(- 60 )
+ Contact NASA I rn fr m NA A ATD_2
s s | wssos earned from NASA'S

project implementation

 ldentify emerging needs for
tools, services and platforms
for the aviation market

* Provide deeper understanding
of transformational potential of
future surface system

« Enable industry operators to
meet upcoming TFDM
requirements for their

MNASA Airspace Technology Demonstration 2 (ATD-2) Industry Workshop Organization Wh||e achieving

September 4-5, 2019 i
Omni Dallas Hotel at Park West, Dallas, TX beneflts

ATD-2 CONCEPT DEPICTION

https://aviationsystems.arc.nasa.qov/atd2-industry-workshop/

SWIFT #7 S@)\2\ Federal Aviation
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https://aviationsystems.arc.nasa.gov/atd2-industry-workshop/

Final Announcements: ATIEC Conference

« Air Transportation Information Exchange Conference

— September 23-24, 2019
— Location: The MITRE Corporation at Tysons Corner, Virginia.

"ATM Operational excellence through superior information.
Handle the expected, Tackle the unknown, Solve the issue.”

INFORMATION SERVICE

— Four Focus Areas:
1. Information in Operations,
2. Information Services,
3. Information Exchanges, and
4. Information Security

Visible
Understandable :
Accessible "‘\*\
Interoperable

. . --..___________..-—"".;""?
FONVHINI NOLYINHOINI

* For more detail and registration
information, please visit ATIEC website at:

SWIFT #7 S@)\2\ Federal Aviation
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https://www.faa.gov/air_traffic/flight_info/aeronav/atiec/

Final Announcements: SWIM User Forum

« SWIM User Forum September 12, 2019

* Register at:
— https://www.faa.qov/air traffic/technology/swim/user

s forum/ E
-
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Final Announcements

« SWIFT Workshop #8:

— Date: November 7, 2019
— Location: Delta Airlines @ Atlanta, GA

‘&;\\. AV/‘q)}
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SWIFT Contact Information
Joshua Gustin, SWIFT Sponsor & Group Manager

« Communications, Information & Network Programs
 Email: Joshua.Gustin@faa.gov

Felisa White, SWIFT Chair & FAA Lead ;j,; -i‘ll'*’.
. Phone: (202) 267-7994 L%
 Email: Felisa.White@faa.gov
« Email: SWIFT@faa.gov

« David Almeida, SWIFT Community Moderator
* Phone: (321) 735-2774 Sk
« Email: David.Almeida@LSTechLLC.com
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STDDS Back Up Slides
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[] type = statusBitType \ }qtype = statusBtType
|gbs 0.1] [as 0.1]
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