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Goals of Workshop Series

* Objective

— Obtain informed technical feedback to DIP design

— Prepare participants for what they could expect for the demo
« Target Audience

— Flight Operators and Service Providers interested in partnering by adding
their services to DIP and/or consuming data and services

— Technical enough to understand DIP system requirements and how they
would be applied to their own services and business model

« Approach
— Present DIP at a more detailed level of what it "actually” looks like
— Walk through the capability and ask prompting questions



* DIP Overview

* DIP Ecosystem

* DIP Architecture

« DIP Data Integration Services

« Q&A Discussion Session

* Next Steps and Closing Remarks
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Overview
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ATM Systems

Complete data is hard to access
which limits data-driven solutions
from entering the market

Inconsistent Data Quality
Hard to decipher data and
thus consume which prevents
from developing innovative
advanced solutions

Motivation

Demand for Sustainable

Hard to access and

Lack of reusable solutions to

decipher data to : _
provide advanced build more e_ld\(ancec_i §olut|ons
. X that can optimize efficiency
digital services for
digital NAS

transformation

Limited Paths to Enter
Market

Hard-to-deploy solutions
which limits market entry

More Complex
require higher levels of synchronization
and holistic solutions for fully informed
decision making




DIP Goal & Objectives. -

GOAL: Accelerate NAS transformation through development of a platform for advanced, data-driven,

digital services for flight operators to promote efficient aviation operations

« Pave the way for high-reuse digital service solutions to be more quickly
discovered on the platform

* Improve data accessibility to enable machine-learning based services to
scale services

« Develop MVP prototypes of services improving predictability and efficiency

« Enable NAS-wide implementation of digital services that supplements FAA
investments
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Features and Benefits

Search & Discover

Ready to-use Services made Service Providers Ecosystem
available Larger airspace cohort to provide
services with secure access
——

-

Sustainability

$ad

Enable services for sustainable .
) ' Advanced Technologies
airspace management -
= Accelerate Innovation to
Reusable APls improve adaptability and
Building blocks for extensibility of services

configurability and adaptability /‘\
® ®
\eo’

Data Integration

Faster Service development with
fused data for scalable integration

Performance Monitoring
Reliable quality information




Ground
Services

Flight Deck
Services

( ) ( ) ( ) ( )
SA-1 SA-2 SA-3 SA4
Collaborative Digital Multi-regional IROP Disruption 4D Trajectory
Departure Re-Route Trajectory-Based Management Optimization
Operations
S - S S .
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Support Aviation Industry Sustainability Goals:

Deliver reduction in emissions and fuel of aviation operations through digital services technology




Benefits and Impacts of DIP

Faster innovation of services and
advanced analytics from better data
quality and increased access to NAS
information

Economic incentive through a
platform of highly-reusable services,
rather than custom solutions, for
centralized and federated solutions

More developers to build advanced
services due to easier discovery of
modular microservices and
standardization

NAS Data Sources

Other Government
Data Sources

Third Party Data
Sources

Digital
Information
Platform

Traditional Aviation Services*

High-E Services




DIP Ecosystem




Preliminary DIP Ecosystem

Data Source Data Integrators and Airspace Service Airspace and Fleet
Providers Processers Providers Operators

NAS Data Digital

Sources :
e Information

. Flight Operator
| “Leverage ATD-2 Applications
¢ Services as References

Traditional Aviation
Services™®

Platform

UAS O t
Other Gov't perator

Data
Sources

Applications

UAS Services

p
Data Integration Service 1
(i.e., ATD-2 Fuser)*

High-E Services

Data Integration Service 2

High-E Operator

(3" party) ) Aerospace Applications
Third Party , \ SEQCES
Data Integration Service 3
Data (3" party)

Sources

*Leverage ATD-2 Fuser as a
kData Integration Service




Data Source
Providers

Flight Stats

ACO
Partner.
Data
Sources

Building DIP with Partners for.Demos

Data Integrators
and Processers

Digital
Information
Platform

Flight Info DIS

(Fuser)

TMI DIS
(under dev)

Weather DIS
(3rd party)

Surveillance DIS
(3rd party)

(31 party)

Flight Info DIS J

Airspace Service
Providers

CDDR Services

MR-TBO Services

IROP Mgt Services

4D Trajectory Opt
Services

Wind Miles

Partner Services

Airspace and
Fleet Operators

Airline Web
Applications

FD Avionics
Applications

Emerging

Operator
Applications

@ Partner Provided - SPs

Gaining community acceptance towards wider use of digital services @
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DIP'Platform Functional Architecture_

Data Providers

NASA Services Infrastructure
NASA Cloud T} Service KPI
Reporting
Service Health
- s‘orage 1 ‘ Moni!oring ‘

FAA Sources/SWIM
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DIP Platform
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DIP.Platform Features | Catalog Service

. e : DIP Platform security
C at al o g S erVI c e ou (S::r;é;:og giir::\:/iry) [(Authentlcauor.l&Authonzatlon)J
[ API Gateway ] [ Health Mgnitori?ng ]
* Registration, search, and discovery
* Provide an avenue for simplified discovery ——
of services and data Bl rovioswner |
. Catalog Service !
» A central 'Catalog' of Service helps partners [ Saries repismon
find the services that serve their business B
| & l\_" ﬁ
goa S Consumer ) ﬁ]_ ) Service
R Provider

providing metadata that inform potential
consumers

— Partners search or browse through DIP’s ‘catalog’
of services to identify a service of interest

— Partners acquire connection information from the
discovery feature of the catalog service

Discovery
Service

=k

N ol
Commmee oo J CONIce I erick;

— Service providers register their services with DIP,




DIP Platform Features

DIP Platform

Security
(Authentication & Authorization)

DIP Cloud Catalog Service
(Search & Discovery)

Platform Reporting and J

Security (Authentication & Camcaemy || hcam womhonng
Authorization)

«  Secure authentication and role-based token API Gateway
authorization using Amazon Cognito

* Amazon Cognito is a cloud-based service that
offers authentication, authorization and user
management for applications

» Centralized API gateway to redirect services

An API gateway functions to accept incoming requests
(traffic), routes them to the appropriate service based
on a set of rules and policies defined by the
organization, and then returns the appropriate result to
the end user

Platform Reporting and Health Monitoring

» Platform provides a dashboard to showcase service-
provided KPI reporting and health monitoring status



NASA Services Infrastructure /

'- NASA Services Infrastructure
] NASA Cloud [ Data Streaming ] [E
Data Streamlng Data Storage l: ‘ Service Health ’
ML Ecosystem Monitoring
» Fuser data is available for streaming from
the pub-sub system IE — —
e a— o—
- Prodxmon rvices Data Access
Data Storage o= G e
e Fuser data is stored in RDS Database and ML Ecosystem
S3 bucket *  NASA-developed NAS ML Ecosystem will be running on the
Cloud

Service KPI Reporting

» Services to measure Key Performance Indicator
(Self Scoring) will be deployed in the Cloud

Service Health Monitoring

« Health check services to monitor system health will be
deployed in the Cloud



NASA Services

NASA-developed servi istered and di bl - _"ASAW“' T e
-developed services are registered and discoverable NASA Cloud Data Streaming Sarsce
|n the Platform Data Storage _@ { Se':'vic_: Hgalth
Data Integration Services (Fuser) a— FE o=
*  Flight info data fused and mediated from multiple eyt NASASevoss

sources such as SWIM data, airline specific data and

other sources Prediction Services

* These re-usable microservices were developed using
Data Access APlIs machine learning approaches without the need for
* APIs to query data will be available in the Platform heavy adaptation
* These services can be used for real-time _ « These services can be used for real-time decision
decision making and collaboration, post-operations making and what-if analysis

analysis, and understanding

56 666 66806

TMI Service Weather Servic Configuration Runway Unimpeded Estimated

f a fli h f afli h Ti for a fli h s _ae s _ae iR .
. e D"" e o g o a ikt T o i Prediction Predictive Taxi Time on Time
foraian Service Service Service Service



Partner Services and Infrastructure

O— =— Partner Services =
Data Integration Services a— o— —
« Partners may develop data integration services and register Vi ook ek Accase
with DIP Platform to make it discoverable by other Partners services ,
. [ Service KPI Reporting J Service Health Monitoring Data Storage |
Prediction Services | parier Partner Services Infrastructure

» Service Providers may develop Prediction services and register
with DIP Platform

Service KPI Reporting

Data Access APIs _ » Partners need to provide Self Scoring of the services
« Partners may provide APlIs to access data

Service Health Monitoring
» Partners may develop Health check services to monitor health of the
services

Data Storage
+ Partner data will be persisted in Partner Infrastructure and
services to make the data available will be registered with DIP

Note: Partner services are in the Partner Infrastructure



*  Previous ATD-2 software is leveraged to

NASA microservices

Other Airline
* AFuserinstance will process and fuser Feeds

data from the FAA SWIM Cloud T

Distribution Service (SCDS), along with -

other airline data feeds Publc Subnet © = b = CERRTAEEAR 3 o

w ! ML Ecosystem

/Airport J
|Surface Mode|
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* ML services will run as part of the NASA : kit
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*  AnAirport Surface Model Orchestrator Message | - i o2y
will manage formulating inputs for ML Broker : __Manager J . ________ J
services ! B
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«  Data will be stored in an AWS Relational . ! e
. 1 1 A
Database Service (RDS) Postgres | | (:;?'f::é) :—D-t-; ==
UV
database and S3 buckets. ; : R,
. 1 1 1 1
«  Data Access APIs will allow for access o . | Cemmm- - —
. user RDS Database , -

to stored data RS ;. Data Dump >

S3 Bucket
* An API Gateway will enable access to
NASA provided services from the DIP
platform.
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Data Integration Services
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Data Integration Services

* NASA planned data integration services
— Flight data integration (Fuser)

» Does currently include surveillance data from SWIM sources

— TMI data integration

 Future/potential data integration services
— Weather data integration

— Surveillance data integration
» Potentially could be a feed into a flight data integration service

— Other data integration



What Is Fuser?

System that can mediate between disparate

Data
Producers

sources of data, pulling in the right data, at
the right time

Composed of multiple components providing
— Parsers for various data sources
— Matching Services providing a global unique
identifier (GUFI)
— Fusion Services
» Transformation
* Filtering
» Updating
* Mediation
— Common well-defined schema

FAA sources

Other sources

5




Overview of Fuser Flight Model

« Standard naming convention used with most data elements in the Fuser Flight

« Naming convention is a based on a flattened version of the Flight Object Data
Dictionary (FODD) and Flight Information Exchange Model (FIXM) Schema

 Named so that related elements are close together alphabetically
« Self-documenting for the most part
« Each name consists of three parts
— Information category
— Resource Type
— Source Type
* Naming convention: category resourcelype_sourceType
« Examples:
— arrival_runway_actual_time
— departure_stand_airline (departure gate from an airline source)



Aligning with FIXM/FLXM

FIXM/FLXM Alignment Objective:
 Align DIP streaming Fuser data feed with FAA FIXM/FLXM standards

Approach:

» Multi-year crawl, walk, run approach to alignment in collaboration with FAA and Flight Operator
community

* FIXM Alignment:

— FY22 adopt FIXM standard for streaming Fuser data elements in FIXM core and US Extension. Exclude additional
data elements that are not currently part of FIXM core or US Extension

— FY23 adopt FIXM standard for additional Fuser data elements and use FIXM extension. NASA will work with FAA
and Flight Operator community to adopt appropriate standards for an additional FIXM extension

— FY24 align Fuser standards with CSS-FD standards. NASA will work with FAA and flight operators to define scope
of alignment (could a version of Fuser act as CSS-FD fused data feed prototype?)

 FLXM (Flow Information Exchange Model) Alignment:
— Leverage NASA TMI service to help FAA define requirements for restriction data feeds
— Adopt FLXM requirements in NASA TMI service once matured



Why Fuser?

* Fuser gets you closer to where you want to be faster
« Build data services on top and make them available

‘ Services

Are you here? .
Fuse

% ‘Analysis %‘
Oparse DIP takes us here!
Fuser gets
® Consume you herel
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Single vs. Marketplace of

Flight Data Integration Services

DIP Platform DIP Platform
4 ) 4 )
Producers | eta Flight Data Int A API: A
FAA sources FAA sources - > > ‘ i
\ NASA Fuser API: .
. i API: B
Single Fuser \ Y Flight Data Int B > .

s | —
s

Other sources Other sources API C
—_— — G—»
\_ J \\ J
Pros: _
Single, unified, authoritative source of data Pros: . » . .
Data consistency between services developed using platform data y Cqmpetltlve 3 pthY_Ser\{'Ce offering of fused data -
Any improvements or updates automatically reflected across the « Tailor 3 party DIS with different data elements specific to
different use cases

platform
29




Questions and Answers




Next Steps




Schedule & Contact Info

e Schedule

— DIP Workshop Series #2: DIP for Service Providers: TBD

— DIP Workshop Series #3: DIP for Flight Operators: TBD

— Flight Operator Announcement for Collaborative Opportunity: TBD
— Service Provider Announcement for Collaborative Opportunity: TBD

* Visit https://nari.arc.nasa.gov/atmx-dip for more information
regarding DIP sub-project and previous & future events

* Please email to ARC-DIP-EXT@mail.nasa.gov for questions
or comments
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Closing Remarks




Thank you!




Back Up




Additional Fuser Information

« SWIFT full day presentations (consolidated deck)

« NASAATD-2 Industry Workshop Slides and Recordings

 Fuser Online Documentation from ATD-2 Industry Workshop



https://www.faa.gov/air_traffic/technology/swim/swift/media/SWIFT%20Meeting%20Presentation%206%20Day%202%205_22_19.pdf
https://aviationsystems.arc.nasa.gov/atd2-industry-workshop/presentations.html

