Modernising
Air Traffic
Management
AS ONE

Q’x A
SWIM Implementation Support 7@
ot
=

Pedro Fernandez
EUROCONTROL/SDM SWIM
27 October 2022

csesar’ <cesar’  ewox JER

MANAGER [



qpsar" SWIM IMPLEMENTATION SUPPORT 9

O » Groups

fl j" ’fsw.M « Reference Material
i ¥ .

y Support  Common Projects
__.«-ﬁ

RO » LSSIP Adapted reporting

2022 LSSIP+ Kick-Off Event 2



sesar’ Groups g

DEPLOYMENT MANAGER

EUROCONTROL

Cooperative SWIM Aefronaut.lcal
Information Information

NM B2B Services A3SG
Groups

Meteorological
—— Information
MET3SG

Information
Management
Team ———
IMT

SSCONE
SWIM-TEC
Flight Information

Registry CCB Flight Information .
OEP 13.1 ADSC SWIM NM Bézﬁe;‘"ces
Ground Distribution P

*NM B2B Services Groups: FPFDE, NETSYS,..



qpsar" SWIM IMPLEMENTATION SUPPORT 9

EUROCONTROL

O * Groups
fI b i « Reference Material

’ 7{ Support » Common Projects
oM » LSSIP Adapted reporting

2022 LSSIP+ Kick-Off Event 4



sesar’

DEPLOYMENT MANAGER

REFERENCE MATERIAL

Types

€

EUROCONTROL

Family 5.3.1 —
Aeronautical Information
Exchange

Service Specific Reference Material

Family 5.4.1 —
Meteorological Information
Exchange

Family 5.5.1 —
Cooperative Network Information
Exchange

Family 5.6.1 —
Flight Information Exchange

Foundational SWIM Reference Material
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SWIM Specifications EUROCONTROL

- SWIM Service Description: Provides requirements for describing
information services.

- SWIM Information Definition: Provides requirements for
information exchange definitions conform the semantics of the
ATM Information Reference Model (AIRM)

“““““““““

|  SWIM Technical Infrastructure YP: Provides requirements for IT
j S infrastructure capabilities and interfaces
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WHAT IS SWIM

ESSENTIALS KNOWLEDGE

Essentials

The essentials of SWIM constitute the key concepts

which make SWIM possible.

00
00

Four key concepts

The essentials of SWIM include information services, informatic
technical infrastructure. These elements allow the management (
related information and its exchange between qualified part
interoperable services. The services can be discovered via the Regis

SWIM enabled applications and IP-based networks are closely
since SWIM enabled applications exchange information through th
SWIM information services which in turn use technical infrast
capabilities with underlying IP connectivity. SWIM is a collab
standardised, governed and managed method of information exch
a networked environment.

Information
services

Information services are the
means by which
organisations make their
information available. This
includes capabilities to allow
a service consumer to
interact efficiently with a
service provider.

INFORMATION DEFINITION

T Eorrion
ConcerT

Information

Interoperable information
exchange between all ATM
stakeholders is essential in
the evolving ATM network.

ReST
HTTP

XML,
~AMQP 1.0
json REST

SOAP
) H

1Pv4

SWIM sen
registn

Technical
infrastructure

The SWIM technical
infrastructure (TI) allows the
implementation of
interfaces between systems,
providing technical
capabilities for the secure,
high-performance and
reliable exchange of
information.

SWIM service regis
directories of info
which support the |
of SWIM servi
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REFERENCE MATERIAL

SWIM Supporting Material

SWIM Knowledge

A set of dedicated articles to clarify key topics.

Interoperability Architecture

This article introduces the interoperability architecture. It is provided as an example ol
blocks used in SWIM.

Service Orientation Process

Basic Steps to SWIM Implementation

This article introduces a service orientation process. It is an indicative reference for an
from requirements and ending in a running service instance available for operational use.

This article describes three scenarios as "basic steps to implement SWIM". These are in
overload.

Evolution into SWIM

This article introduces how organisations could evolve into SWIM following an iterative p
indicative and generic. il in each specific fonary SWIM ¢

Understanding the Glossary

The content of this article complements the SWIM glossary with relations that exist betwe
their relations constitute curated knowledge about SWIM.

N4

EUROCONTROL

SWIM-TI Yellow Profile Prototype

Overview

This document describes the procedure to get up and running a SWIM-TI demo platform which enables external
client systems to get real time air traffic information. The real time air traffic is retrieved from OpenSky Network based
on arrivals and departures of pre-configured airports. Based on the SWIM-TI specifications, this demo utilises the
AMQP v1.0 protocol in order to enable a |producer to publish real time air traffic data per topic (arrivals or
departures of specific airports) and a consumer to subscribe to one or more such topics and receive the relevant
information.

More specifically, the main services involved are:

® Subscription Manager: is the core of the whole system wrapping up the broker where the data flows through by
managing its topics to be published and its queues to consume from. It is supposed to be broker agnostic and
for this demo RabbitMQ is used as a broker. Moreover it stores topics' and subscriptions’ metadata in a
PostgreSQL database and it exposes a REST API based on the OpenAPI specifications.

e SWIM ADSB is the  producer implementation which publishes real time air traffic data of arrivals and departures
to specific airports.

* SWIM Explorer is the | consumer implementation which subscribes to arrival or departure topics and displays the
air traffic in real time on a map.

Both SWIM ADSB and SWIM Explorer make use of the pubsub-facades library which allows them to speak to the
Subscription Manager as well as the broker.

The platform is designed with a microservices approach and is run with docker.

Below you can see the architecture design diagram along with the relationships of the COTS as well as the internally
developed services and libraries:

SWIM core
Explorer
Broker: RabbitMQ
- swin-explorer
pubsub-facades

subscription-manager pubsub- facades

wein-apid-proten
—_— Eosois swin-gid-proton
b apid-proton )
— R
T T roslinat
. : { wbscription-nnager-ctiont

finei ]

e
: Che \

Web Server: nginx J

Client/ Browser ‘



https://reference.swim.aero/
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Service Consumers Reference Material

Documents ~ Contact

Lifecycle Stage
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FlightFiling

This NM B2B Service supports the
submission of flight plans to the
EUROCONTROL Network Manager in a

ScenarioRepository

“This NM B28 Service allows to obtain the list

etwork scenarios based on a large set of
criteria,

e

AirspaceStructure

This NM B2B Service makes avalable in AIXM
5.1 all the static and dynamic airspace
structure inform

e

SubscriptionManag

This NM B28 Service provides facilties to
create and manage subscriptions allowing the
users to def.

AIMs

This NM B2B Service allows to obtain the list
of AlMs valid for a particular day and to
retrieve the.

e

i
H
H

FlightManagement

‘This NM B2B Service supports the publication
of fight data and the management of the
fight state f.

NotificationService

This NM B28 Service supports the
submission of notifications of fight related
events (currently onl

Mcdm

‘This NM B28 Service s a collaboration facillty
between operational stakeholders involved in
the imp

TrafficCounts

This NM B28 Service supports the querying of
traffic counts, based on a number of criteria
like airc.

e

Measures

This NM 828 Service allows to obtain and
maintain flow measures, namely regulations
(normeal and cher

TacticalUpdates

This NM 828 Service supports the
information sharing of the dynammic changes

inthe airspace structur.

FilingService

This NM 828 Service supports the
submission of flght plans to the
EUROCONTROL Network Manager, in a

e

e

AirspaceAvailability

This NM B2B Service supports the exchange
of Airspace Use Plan information between the
local ASM sup.

Simulations

This NM B2B Service allows to assess the
network impact of local measures before
applying them, and

FlightPreparation

This NM B2B Service assists the airspace
users in the fight plan preparation before
submission tot

https://eur-reqistry.swim.aero

€

e

TrialService

This NM B2B Service supports submission of
awhatif type of requestto the
EUROCONTROL Network Mans

FlightDataRequest

This NM 828 Service supports the capabty
to obtain information about a particular FF-
ICE flight p.

NMB2BInfo

This NM B2B Service allows to obtain
information about the release of the service in

use. The ser.

EUROCONTROL
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A3S5G-1ER-03
A

AU | erodrome Maps

A35G-IER-07
Aerodrome
Mapping Data

A35G-IER-09
Instrument Flight
Procedures Data

A3SG-IER-08 A3SG-IER-01
Obstacle AIP Data
Data

A35G-IER-05

Note: Organizations have other information flows than those represented in this

diagram that is limited to those in the CP1/SDP A3SG Scope

Digital NOTAM

€

https://ext.eurocontrol.int/swim confluence/display/ASW/Service+Landscape

Service Providers Reference Material (AIM) EUROCONTROL
A3SG-IER-02
Aerodrome Mapping Data
A35G-IER-04
Aerodrome Events
EEEmEEEEER [
A35G-IER-06
Non- Aerodrome Ever
Information
[ A/-\IVI—RSI} [ AIF-RS } [AEF—DS.][AEF—Mﬂ [AAF-MSI] Services
o @ [ ] L o
: ‘ i = ﬂ t Information
" Exchanges AIFS
| Aerodrome AlM Events Event Aerodrome @ ~erodrome Maps
Maps Features Publication | | Proposal Data B Digital NOTAM
| i
1
: AlF-RS=Aeronautical Information Features - Retrieval Service
* B AAM-RS=Aeronautical Aerodrome Maps — Retrieval Service

B AAF-Ms=Aeronautical Aerodrome Features - Management Service

- AEF-MS=Aeronautical Event Feature — Management Service
[ AEF-DS=Aeronautical Event Feature - Distribution Service
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Target date:
December 2025

Aeronautical information available Ob ! ectives are:

in a digital form

o The availability of digital aeronautical data by AISPs and its
exchange with intended consumers (including ANSPs) via
SWIM services

Digitalisation and data completeness efforts by

AISP systems, data originators and EAD.

o The availability of digital aeronautical data by European AIS
Database (‘EAD’) based on the upload of local data from
AlIS systems as required in AF 3.1.1 and its exchange
based on SWIM services

_____________________________________________________________________

T g

Aeronautical information
exchanged via SWIM services
EAD and AISPs/ANSPs adapted to exchange

aeronautical information over SWIM

11
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DEPLOYMENT MANAGER ARES Services

EUROCONTROL

Family 5.3.1 Aeronautical Information Exchange: ASM-ASM & ASM-ATC Target date:
Objectives December 2025

1‘-"’411-

.i.h e Real time airspace status information is provided
via SWIM services
.-._

Airspace availabllity, structure and Reservation

e Real time airspace status consumed and displayed
at the Controller working position (CWP)

e ARES information provided via SWIM services at
local and cross border levels

e Cross border ARES information is consumed and
made available at the local ASM system

12
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Service Provision FUROCONTROL
INF 10.6 || Lvgital NOTAM Senice ] . . . - . . .
INE 107 ) COR Avockorve Mapelis ot Exchands The SWIM Services listed on the left deserve special attention during the monitoring.
INF 108 _I|_Asronsutical informabon Features Exchange
INE 10.9_I[_ Volcanic Ash Mass Concentration Service Therefore, the current cycle features an update of the related checkpoints to better
INF 10.10 || Aerodrorme Meteorologicalinformation Senace
e understand the progress and likelihood that a service provider / consumer will meet its

_INF 10,19 || Flight Data Request Service

INF 10.23 || Extended AMAN SWIM Service

milestones.

Provide X Service Checkpoints

Activity started and
implementation plan
established

Service in development

Service available in
operations and described
in the SWIM Registry as a

SWIM compliant service

The implementation plan identifies information providers (data originators) and system providers and details the working arrangements
and work plan agreed with all these entities to contribute to the implementation of the service. Please provide an overview of the main
actors and milestones of the implementation plan.

The dependencies for service development have been met including 1) specifications ready, 2) technical platform where the service will
be deployed (possibly together with other services) is ready and 3) the information is available in a digital form not requiring further
manual intervention. The service is now in development phase, and it is not expected any substantial change to the mentioned
dependencies. Please provide an overview to the maturity of the dependencies and the stage of development of the service.

The service consumers have been involved in the realisation of the service and are aware of its availability. Please elaborate on how
the service complies with SWIM criteria and how consumers are being involved.

14
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NF 105
INF 10.5
INF 10.7
INF 10.8
INF 109
INF 10,10
INF 10,11
INF 10,12
INF 10.18
INF 10,20
INF 10.21
INF 10.23

ASMARES

Digital NOTAM Senvice

Dvgital Aevodrome Mapping information Exchange
Asronautical informalion Features Exchange
Volcanic Ash Mass Concenfrabion Service
Asrodrome Medeorologrical information Senace
En-Route and Approach Meleorological information Senice
Network Melsorological informalion Senvce
Flight Data Request Senvice

Notificadion Service

Data Publicalion Senvice

Extended AMAN SWIM Senvice

LSSIP Reporting on SWIM g

Service Consumption EUROCONTROL

The SWIM Services listed on the left deserve special attention during the monitoring.
Therefore, the current cycle features an update of the related checkpoints to better

understand the progress and likelihood that a service provider / consumer will meet its
milestones.

Consume X Service Checkpoints

Service Usage Plan

Detailed implementation
plan established

Technical capability
implemented

Operational Use

Ready

The specific usage that will be made of the service (e.g., defining how to use the new information available) is defined and has been
endorsed for implementation by the organization. The business users impacted by the adoption of the service have been identified and
the impact on their role made clear. Please provide an overview of the agreed usage that will be made of the service.

The detailed implementation plan identifies technical systems, applications, functionalities, and business roles that will be impacted by
the consumption of the service. The plan also identifies the implementing actors (e.g., system providers) and milestones agreed with
these. Please provide an overview of impacted applications, main actors, and milestones of the implementation plan.

The technical systems, applications and functionalities impacted by the consumption of the service have been modified and are ready
to be used in an operational environment.

The organization makes use of the new capabilities provided by the service as defined.
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