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Recap of the SWIFT
Developer Series




SWIFT Developer Series: Objectives

* Review the basics of connecting and consuming SWIM data

» After the series, participants will:

= H ave a d ee pe r u n d e rSta n d | n g Of | nteg ratl n g SWI M Create a NAS compoged of aptomation capabilities that u}ilizes layered _enter.prise components
. and reusable services which can be developed, acquired, and sustained independently
data and be empowered to develop solutions to

address a problem space R O I
- Understand how the Automation Evolution “g e O

A set of Enterprise Services and Tools are

% | made available to maximize reuse, accelerate

development and deployment of capabilities as
well as expand the vendor base

Strategy concept will enable iterative development sses?
and common services to meet the needs of the i [E 222580
users (internal and external) e

£ = | Allows for rapid availability of infrastructure and

- Appreciate how capabilities can be collaboratively |- ™= e o | e ey
bU||t and evolve over t|me Enterprise services and tools depicted in the diagram are examples of

capabilities that can be available within the AES architecture
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Developer Workshop Overview

Common Service

V1 Teams will incrementally build the API to
expand their awareness of the problem space

'

Common Service .
Process V2 L Widget API
Flight Data
Common Service
V3
[Corr | awn | x| srigns | soev | woev |
Iterative versions will be built and KSFO KIFK X1 a0 LJ 80%
deployed “live” by the platform team KATL L) L g 2 L)

KORD KJFK FIX2 4 2 50%

 Participants will create an Application Programming Interface (API) that will drive an analytics chart
» Consume data from a common data service
» Process the data to make it available for table using a known schema
« API will be deployed via pipeline
* As the exercise progresses — new versions of common service will become available with more
extensive data.
» Participants will update their applications accordingly

 Participants will have some level of language choice
» Java, Python, JavaScript




Preparing for the In-Person
Developer Workshop

June 21, 2022

Check your email for links to the videos!

 Webinar 2
- Experience connecting to SWIM and consuming data
- Some SWIM data knowledge

 Webinar 3

- Background on the operational problem space (Trajectory Deviation Study)




Any lingering questions from
Webinar 1 or the hands-on exercise?




Applying Container
Orchestration to SWIM
Data

swier 200 Y A



Overview

« Recap of Container Orchestration i __
» Discovering SWIM Data oy
« Overview of the Enhanced Jumpstart Kit
« Demo: Container Orchestration in Action

Assignment: Stand up the Enhanced Jumpstart Kit




Orchestration

* Orchestration facilitates:

- Running multiple different services in cohesive container environment (e.g., a web app with a
backend API and database storage)

- Running containers at scale (e.g., 5 versions of the same service) and load balancing

» Abstracts critical operational efforts
- Service scaling, networking, load balancing, health monitoring

« Several tools/platforms out there for handling orchestration (e.g., Docker Swarm,
OpenShift, Kubernetes, etc.)




Orchestration Provides Options
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Discovering SWIM Data




Discovering SWIM Data

L © SWIFT Portal - Subscription V. X+

& portal.swim.faa.gov 2 H
Subscription Webinar 2 - STDDS / TDES Messages

WIFT rortar Subscriptions > Webinar 2 - STDDS / TDES > Messages

Home DETALS ~ METRICS ~ JUMPSTART  MESSAGES

Discovery Webinar 2 - STDDS / TDES T8IT1CT: out
Subscriptions

Status <7xml version="1.0" encoding="UTF-§

<ns2:ToverDeparturegventhiessage & B8

Maintenance

des: tdlscspressage

Alerts ;
Community urn:us:gov:dot : faa:. +tdes:reconstitutionsubscriptiontodeparturedatanessage”
ns3="urnius:gov:dot:faa:atn:terninalsentities:vi-0:tdes: >
ventTine>2022-07-13717:37:13.3412</event Tine>
Support <£1ightID>KR54845400</£1ight 1D>

<aircraftID>ACAI203</aircraftID>
<computerID>590</computerID>
<departurehirport>KMIA</departurehirport>
<e 3716:40:37.. ranceDeliveryTime>
<parkingGate>G</parkingGate>
<taxiStartTime>2022-07-13717:37:13.3412</taxiStart Tine>
<enhancedData>
<eranGufi>KR54845400</eranGuti>
<sfdpsGufi>us. £dps.2022-07-13T15:14:052.000/17/400</5£dpsGut i>

<aircraftType>A320</aircraftType>
<beaconCode>3362</beaconCode>
</enhancedData>
</ns2:TowerDepartureEventiessage>

Connect with Us

Web: faa.gov/air_trafficiechnology/:
SWIM PO Email: swim@| v

U.S. Department of Transportation
Federal Aviation Administration Privacy Policy
Q 800 Independence Avenue, SW

Washington, D.C. 20591 Accessibility

. SWIFT Portl - Discove

WIFT rorear

Home
Discovery
Subscriptions
Status
Maintenance
Alerts

Community

Support

portal.swim.faa.gov

y X+

Discovery

@

STDDS
SWIM Terminal Data Distribution System

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

Services: ISMC, APDS, SMES, TDES, TAIS

LEARN MORE

TFMS
Traffic Flow Management System
The TFMData Service is provided by the FAA's Traffic Fiow Management System
(TFMS). It distributes TFM (Traffic Flow Management) data to users via SWIM's
(System Wide Information Management) National Airspace System (NAS)
Enterprise Messaging Service (NEMS).

Services: Status (R13), Terminal Flight Data (R13), R13 Flight Data
(R13), R13 Flow Data (R13), Status (R14), Terminal Flight Data (R14),
R14 Flight Data (R14), R14 Flow Data (R14)

LEARN MORE

SFDPS
SWIM Flight Data Publication Service
The System-Wide Information Management (SWIM) Flight Data Publication
)

ITWS

Integrated Terminal Weather Service

The Integrated Terminal Weather System (ITWS) provides improved integration of
weather data into timely, accurate aviation weather information. The ITWS will
integrate terminal weather data lo automatically provide current weather

i
information, and terminal area winds aloft. It also provides a 60-minute forecast of
anticipated weather conditions.

Services: Standard, Alerts

LEARN MORE

TBFM
Time Based Flow Management

Time Based Flow Management (TBFM) will enhance National Airspace System
efficiency by using the capabilties of the TBFM decision-support tool, a system
already deployed at all high altitude ai traffic control centers in the contiguous.
United States. In particular, improvements in TBFM's core Time Based Metering
capability and its trajectory modeler — an expansion of TBFM and its departure
capablliies to additional locations — and enhancements to TBFM's departure
capabllties, will enhance efficiency and optimize demand and capacity.

Services: MIS

LEARN MORE

AIM FNS
Aeronautical Information Management Federal NOTAM System

Accurate, timely distribution of aeronautical information is critical 0 the safety and
ficiency of the National Aitspace System (NAS). The Federal

Service Profile | NAS Service & X+

nsrr.faa.gov

@ Federal Aviation Administration

NAS Service Registry and Repository (NSRR)

Service Profile

STDDS Airport Data Service
(APDS)

~ Sevice Profile
o Service Background
~ Service Provider
o Points of Contact
o Senvice Consumers
o Service Functionallty
o Security
o Qualies of Service
o Senvice Policies
 Environmental Constraints
~ Service Interface
o Operations
o Messages
o Faults
o Data
~ senvice

Lifecycle Stage: V.

[G]

Service Name: STODS Alport Data Service (APDS)
Service Description:

STODS Alrport Data (APD). The SWIM Terminal Data Distributon System (STDDS) Affport Data (APD)
senvice publishes Runway Visual Range (RVR) data to SWIM consumers. Data includes runway visiilty
and trend for touchdown, midpoint and rollout, depending on the Instrumentation or the runway. Data
also Includes edge and centerine ight inensil settings

“The Alfport Data Service publishes runway visual range observations for a Selected afport o all afports
associated with a TRAGON

GRID: nlp:/insrtf2a, goviservices/stads-adp

Service Version: 4.0

SWIM Service Category:
Fiight

o End Polnts

o Bindings

o Service Documents
o Service References

Type:
Messaging Model: Publish/Subscribe.
Service Criticality Level: Essential

Service Suite: STODS

Welcome back Kevin!



Overview of the
Enhanced Jumpstart Kit




Enhanced Jumpstart Kit

« Starting point of this was developed by L3Harris
- https://github.com/L3Harris/swim-jumpstart

 Out of the box, the jumpstart kit allows a user to:
- Consume SWIM data from SCDS
- Store data in a database (PostgreSQL)

AAAAAAAAA ——

- View/explore data using Grafana TBR/T7R

DeparureRate



https://github.com/L3Harris/swim-jumpstart

Containerization &

Orchestration in Action




Today’s Demonstration

« Use the Enhanced Jumpstart Kit as a
base

« Modify it to containerize the SCDS
client

» This will be similar but slightly different
than what we did for the hands-on
training accompanying Webinar 1

» Use docker-compose to build the
“‘custom” containers

5432:5432

» User docker-compose to orchestrate

Postgres

SCDS Client
(TFMS) s

SCDS Client
/ (STDDS) | —
J

p
> Grafana 3000:3000
\\§

o (- )

the containers

» Explore the data via Grafana




Data provided by SCDS is intended for
development and prototyping environments
and has not been authorized for operational

decision making.




SCDS Subscription Information
- STDDS

- Service: Tower Departure Event Service (TDES)

- Filters:
= Airport: All
= Message Type: All

* TFMS

- Format: R13
- Service: R13 Flow Data

- Filters: W l F T Portal

= Message Type: All




Step by Step

* Prep Work
- Clone the repo (https://github.com/L3Harris/swim-jumpstart)

Make fix to src /main/java/com/1l3harris/swim/outputs/custom/tfmsFlow/RestrictionMessage.java

- Add SCDS client services to the docker—-compose.yml file
= Double check volume mounts and port bindings
- Create an application.conf file for configuring the SCDS client

Make sure to replace placeholders with the credentials and information for your SCDS account and subscriptions
* Using the Orchestrator

- Build the client container image
» Run docker-compose build

- Start the PostgreSQL container

* Run docker-compose -d postgres

- Start the remaining containers
» Run docker-compose up -d

« Explore the data
- Open a browser and navigate to http://localhost:3000 to view Grafana

- Default permissions are admin/admin



https://github.com/L3Harris/swim-jumpstart
http://localhost:3000/

Airport Configuration

[Ole &

localhost

88 Airport Configuration -

airport  MCO ~

Active Departure Runway Active Arrival Runway

18R/17R 18R/17L

Departure Rate Arrival Rate

64 86

Airport Configurations

Time v Airport Departure Runway Departure Rate Arrival Runway

07/05/22 3:18:50 pm 18R/17R

Arrival Rate

18R/17L 86

07/05/22 3:03:47 pm 18R/17R 18R/17L 86

07/05/22 2:48:47 pm 18R/17R 18R/17L 86

07/05/22 2:33:48 pm 18R/17R 18R/17L 86




Restrictions

° b < localhost
{9 88 Restrictions - B D |oLastisminues ~ || @

facility Allv  airports Al reason All v

Restrictions Count Restrictions by Airport
3.5
30
a5
20
15
1.0

(]
09:49 09:50

= ALL = ATL = BWI/DCA/IAD = EWR
Restrictions

Time v Facility Start Stop Duration Airports Aircraft Restricted Elements Reason
2022-07-07T14:03:17.194768Z DCC 2022-07-07T15:00:00Z 2022-07-07T19:30:00Z 04:30:00 MMUN ALL KNOST/M215/M219/ZMA08 VOL:Volume
2022-07-07T14:03:08.438515Z ZNY 2022-07-07T10:46:00Z 2022-07-07T12:00:00Z 01:14:00 WHITE WX:Thunderstorms
2022-07-07T14:03:08.43304Z DCC 2022-07-06T21:45:00Z 2022-07-07T01:00:00Z 03:15:00 Ji21 WX:Thunderstorms
2022-07-07T14:03:08.428738Z N90 2022-07-06T11:20:00Z 2022-07-06T23:00:00Z 11:40:00 PARKE VOL:Volume
2022-07-07T14:03:08.425167Z N90 2022-07-07T00:03:00Z 2022-07-07T01:00:00Z 00:57:00 WAVEY WX:THUNDERSTORMS
2022-07-07T14:03:08.420079Z DCC 2022-07-06T21:45:00Z 2022-07-07T00:00:00Z 02:15:00 ATL J121/J174 WX:Thunderstorms
2022-07-07T14:03:08.414065Z ZDC 2022-07-06T22:00:00Z 2022-07-06T23:15:00Z 01:15:00 BWI/DCA/IAD J518 VOL:Compacted Demand
2022-07-07T14:03:08.409682Z DCcC 2022-07-06T15:45:00Z 2022-07-06T16:45:00Z 01:00:00 FLL CUUDA WX:Thunderstorms
2022-07-07T14:03:08.403739Z DCC 2022-07-06T18:00:00Z 2022-07-06T18:30:00Z 00:30:00 DORET TM Initiatives:MIT:VOL

2022-07-07T14:03:08.390102Z DCC 2022-07-06T19:00:00Z 2022-07-06T22:00:00Z 03:00:00 TEEKY WX:Thunderstorms




Digital ATIS (D-ATIS)

13 D-ATIS - Grafana x  +

C  ©® 127.0.0.1:3000/d/GMAGKtwWk/d-atis?orgld=1&refresh=5s o @ M

88 D-ATIS - W X 2 @/ &  O©last24hours v @

airport  All ~

D-ATIS Airports D-ATIS Message Count

7

Time Airport Message

D-ATIS Messages

- BOS ATIS INFO F 1354Z.

23018KT 10SM FEW140 27/16 A2973 (TWO NINER SEVEN THREE).

ILS 22L, DEP 22R.

BOS VOR OTS.

READBACK ALL HOLD SHORT INSTRCNS AND ASSIGNED ALTITUDES.

5G NOTAM FOR LOGAN APT INFO AVAILABLE ON FSS FREQS.

INCREASED BIRD ACTIVITY IN THE VICINITY OF LOGAN AIRPORT.
NUMEROUS CRANES IN BOSTON AREA AND IN VICINITY OF LOGAN AIRPORT.
TWY M1 CLSD.

...ADVS YOU HAVE INFO F.

2022-
07-12 KBOS
10:38:19

- CLEDEP INFO S 1351Z.
30008KT 10SM FEW031 SCT038 SCT060 27/17 A2976 (TWO NINER SEVEN SIX).
LANDING RUNWAY 24R.
DEPARTING RUNWAY 24R.
2022- RY 6R, 24L CLSD, RY 10, 28 CLSD.
07-12 KCLE ~ TWY N CLSD BTN TWY L AND TWY G ; TWY K CLSD BTN TWY Z AND TWY L .
10:38:19 BIRD ACTIVITY IN THE VICINITY OF THE ARPT CAUTION ADVISED.
ATTENTION ALL AIRCRAFT, 5G NOTAMS IN EFFECT FOR CLEVELAND AIRPORT; FOR FURTHER INFORMATION CONTACT FLIGHT SERVICES FREQUENCIES.
PILOTS READBACK ALL RUNWAY ASSIGNMENTS.
READBACK ALL RWY HDSRT ISNS.
..ADVS YOU HAVE INFO S.

- LAXATIS INFO K 1353Z.
VRBO3KT 6SM HZ FEW007 OVCO011 17/14 A2993 (TWO NINER NINER THREE) RMK AO2 SLP133.
SIMUL INST APCHS AND RNAV RNP ILS RY 24R, RNAV GPS Y RY 25L APCHS, OR VCTR FOR VISUAL APCH WILL BE PROVIDED, SIMUL VISUAL APCHS TO ALL RWYS ARE IN PROG, AND SIMUL APCHS IN PROG BTWN LAX AND HHR, SIMUL INSTR DEPARTURES IN PRQ
CTC L AGC ON 121.75 FOR PUSH OR TAXI ON A.
. NOTICE TO AIR MISSIONS.

2022- TWY C CLSD BTN TWY, N AND TWY C12 TWY B13 CLSD BTN TWY B AND TWY C TWY C9 CLSD BTN TWY B AND TWY C, TWY C CLSD BTWN GATE 59 AND TWY C9.

07-12 KLAX  ILSRY 25L OTS, PAPI OTS 24L.

10:38:19 CATEGORY 2 AND 3 APCHS TO RUNWAY 2 5 LEFT NOT AUTHORIZED.




Questions?




Homework
Assignment

« Re-watch the video of this webinar
and follow along with what Joey
did to get the containers built,
running, and interactive

« Bonus: Create a new Grafana
Dashboard using the TFMS and/or

STDDS data and show it off at the
In-person event in August

S\ ﬁLﬁ

m



Questions?




Upcoming Schedule

 Webinar #3 — August 16, 2022 at 1:00PM EDT
- Recapping the Trajectory Deviation Study

* Developer Workshop — August 29-30, 2022

- In Person Event at MITRE McLean Campus
- Regqistration Deadline: Auqust 15th!




