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Context

Trends, opportunities, challenges...
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Opportunities EUROCONTROL

TIVITY
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Data explosion Interconnectivity growth
« 2.5 quintillion bytes of data a day « 2000: 1B users
* 90% worlds data created the last few years « 2018: 23B things

» 2025: 75B things

Source: IBM

Source: Statista
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Chal Ienges EUROCONTROL

 Many actors

« Heterogenous capabilities
 ATM legacy systems

« Conservative safety approach




Approach to SWIM

LF:)

Standardization, SOA, Mainstream Technology,..
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Enabling transformation

SWIM

Helping organizations manage ATM-related information and its
exchange with other organizations through interoperable services.
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SWIM is about...global interoperability

SWIM-ENABLED
APPLICATIONS

INFORMATION
SERVICES

J INFORMATION
EXCHANGE MODELS

TECHNICAL
INFRASTRUCTURE

NETWORK
CONNECTIVITY
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ANSP COMMAND CENTER
ASP CONTROLLERS l Ll | i
O FLIGHT

Global interoperability

A key objective for the ATM community is to put in place an
interoperable global air traffic management system.

Interoperability is defined as the ability of information and
communication technology (ICT) systems and of the business processes
which they support to exchange data and to allow the sharing of
information and knowledge.

System-wide information management (SWIM) allows seamless
information access and interchange between all providers and users of
ATM information and services.

*Interoperability: semantic syntactic technical



-4
-

SWIM is about...common standards

SAIRM

l ATM Information Reference Model

TWromm

EHM
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Common standards

The AIRM (ATM Information Reference Model) is the reference
vocabulary for defining air traffic management information.

Information exchange models such as AIXM, FIXM and IWXXM provide
syntax and semantics. These are elements which are key to allowing
interoperability.

In addition, the EUROCONTROL SWIM Specifications provide a
framework for the development and assessment of SWIM services.
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SWIM is about...service orientation

Service orientation

, SERVICE OVERVIEW

Service orientation brings modularity, reusability and other best
practices from the ICT world to ATM.

Whilst there is no formally agreed definition of SOA (service-oriented
architecture), partitioning of functionality into unassociated, self-
contained and therefore reusable services which can be discovered by
potential consumers is considered to be a key feature which
discriminates SOA from more traditional architectural paradigms.

REUSABILITY

The SOA paradigm has been used successfully in many industries,
including manufacturing, banking, health care, and merchandise
retailing. LOOSE COUPLING
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SWIM Standards

EUROCONTROL

Foundational Standards

w T . . .
&= | Common Standards |- & Applicable to all information exchanges
for ATM systems ==
= v
B =
. w v E-EE_F'

©

EUROCONTROL Specification for Se rVi C e S p eC i fi C Stan d ar d S
i Airspace Management (ASM) Support . . -
Applicable to all information exchanges

System Requirements supporting the
cal and FAB level

Part Il — ASM to ASM Systems
Interface Requirements

12



EUROCONTROL Specification
SWIM Service Description

EUROCONTROL Specification
for SWIM Service Description

Edition: 1.0
Edition date: 01/12/2017
Reference nr: EUROCONTROL-SPEC-168

Provides requirements for
describing information
services.

For a service consumer to
discover a service, consider
using a service, or
implement a service
consuming client

Defines the minimum set of
elements a service
description has to contain to
make It searchable and
useful.

FF-ICE/1 Filing Service Description

Service Description Identification

Title FF-ICE/1 Filing Service Description
Edition 0.02
Reference date 23/06/2017

Service Identification

Service Name Flight Filing Service
Service Version 1.00
Service Abstract The Flight Filing Service is provided by an FF-ICE capable ATM Service

Provider (eASP) and allows the service consumers (i.e. FF-ICE capable
Airspace Users also known as eAU) to file, amend, cancel or retrieve a
;

filed flight plan and to receive acknowl and error
Service Provider
Organisation Yellow Ice, the upcoming SWIM service company
Points of Contact To request access to the service: http://www.yellow-

ice.aerofswim/service-request
For Incidents on services in operation, contact the Service desk [24/7]:

+32 555 50 01 service-desk@vyellow-ice.aero

Service Category

ATM information flight information
Flight phase pre-flight
(more specifically, Medium/Short Term Planning)

Intended consumer Airspace Users
(more specifically, FF-ICE capable Airspace Users also known as eAU

ATM capability Service Delivery Management

-4
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EUROCONTROL Specification
SWIM Information Definition

EUROCONTROL Specification
for SWIM Information Definition

Edition: 1.0

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

e Www.airm.aero

Contributes to the semantic interoperability of
information.


http://www.airm.aero/
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EUROCONTROL Specification
SWIM Technical Infrastructure Yellow Profile

EUROCONTROL Specification
for SWIM Technical Infrastructure (TI)
Yellow Profile

Provides requirements for IT infrastructure
capabilities and interfaces

Facilitates the reliable, secure and efficient
exchange of information. Contributes to technical
Interoperability.
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SWIM TIYP Requirements

ation
ucture (TI)

Edition date:01/12/2017
Reference nr: EUROCONTROLSPEC-170

P

SWIM Workshop

Interoperability Requirements
One size does not fit all

MEP performance Security
Pattern Pattern Bandwidth Imtegrity Authentication
Supported® | Specified | QoS Efficiency
! Capatility
HTTP R/R RfR No ++ Transport Transport Transport W5 Light
(K500 Sarver or
2509 Mutual]
SDAP R/R RfR Yes + Transport Transport Transport W5 S0AP
WS (X508 Server or
.509 Mutual]
Tramsport Transport Transport W5 SOAP with Basic
{4509 Server ar Message Security
3509 Mutusal)
Message
(Usarmame/
Pazsword)
M PMessag Meassag: WS SOAP with Message
[Optional) (509) Security
M M E M 2 W5 SOAP with Federated
[Optional) (509 or SAML) Security
SOAP P/s P/fs Yes + Transport Transport Transport WS5-N SOAP
W5-N (X508 Server or
2509 Mutual]
Tramsport Transport Transport W5-N S0AP with Basic
(509 Server or Message Securi
%508 Mutusal] 8 T
Message
(Usermame/
Pazsword)
M M E M 2 W5-N SOAP with
Optional (508 Message Security
Message Message Message W5-N S0AP with
Optional (508 ar SAML) Federated Security
AMOFP | (2)R/R, FF Yes +++ Transport Transport Transport AMOP Messaging
B/, FF (K509 Server with
! SASL Chert or
X509 mutusl)

N4
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Infrastructure Requirements
Minimum + Optional
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https://reference.swim.aero

WHAT IS SWIM ESSENTIALS KNOWLEDGE RESOURCES

What is SWIM?

SWIM is the answer to achieving global interoperability and service
orientation in air traffic management.

Learn more

)

What is SWIM Essentials
A page to answer the big question. Enter here and dive in The essentials of SWIM constitute the key concepts which
make SWIM possible.

Knowledge Resources

A set of dedicated articles to clarify key topics. SWIM-savvy experts will find useful materials in the

resources area

What is SWIM?

Global interoperability Information
Information is the result of the assembly, analysis, formatting, and documenting of data,
to make the data useful in an ATM context.

Interoperability at the level of the information service payloads -the assembly of
information exchanged using an information service- is essential in the evolving ATM
network. This is a key objective of system-wide infermation management (SWIM).

Information service providers/consumers should have a common understanding of:
« the meaning of the Information in an information service payload; and

« the encading of the data in an information service payload.

INFORMATION DEFINITION
TITLE EDITION =
CEPT

Services aligned to the business

Information services allow organisations to align their interactions with other
organisations in accordance with their business goals and activities.

SERVICE PROVIDER

- 2 AIRM

SERVICE
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1sis of interfaces which implement
3s. The SWIM Tl interface bindings
ation between systems. The SWIM

support different communication

CONSUMER needs (ground/ground or air/ground), different types of message exchange patterns
(publish/subscribe or request/reply) and different service levels with different availability

requirements.

SERVICE CONSUMER
RUNNING Service Bindings

SERVICE
SERVICE Infrastructurs Bindings
PROVIDER

SWIM
Technical Common
Infrastructure Infrastructure
INFORMATION SERVICE Component

Network Bindings

Application
—
Technical

| Infrastructure
i
i
i

For a more in-depth description of SWIM Ti Bindings, please refer to the following

documents:




SWIM Implementations

Service Registry, NM B2B Services,...
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SWIM Registry

€
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- The SWIM Regqistry is a directory of
iInformation that supports the discovery of
SWIM services.

- The SWIM Reqistry uses a formal registration
process to store, catalogue and manage
iInformation about services.

19
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SWIM Services in the Registry

SWIM Arrival
fined in EUROCAE ED-
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This document

Discovery of ATM
Service
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The SWIM Registry is a directory of information that supports
vices. It uses a formal registration
logue and manage information about
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services

COFLIGHT

Register >
CLOUD SERVICES

: ™ FlightFil on tir (
aee
Service Descriptions Service Definitions
FlightFilings This Service is part of Coflight Cloud Services
ety 3CS), which are primarily designed to
support the Virtual Centre concept. As such

these CCS Services support the interactions
& show werkfow

between the CCS ATM Data Service Provider

(ADSP) and Virtual Centre Air.
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NM Interoperability Vision and Strategy

All data and
ervices throug
APIs

An Open ATM
Digital
Collaborative
Environment

Engage with
customers

=4
-y

EUROCONTROL

Mainstream
low-cost
web based
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NM B2B
Services

(X —

FlightPreparation
validateFlightPlan
proposeRoutes

FlightFiling
fileNewFlightPlan
fileFlightPlanUpdate
fileFlightPlanCancellation
fileFlightDelay
fileFlightDeparture
fileFlightArrival
retrieveFilingStatus

FlightManagement
queryFlightPlans
queryFlightsByKeys
queryFlightsByAircraftOperator
queryFlightsByAerodrome
queryFlightsByAerodromeSet
queryFlightsByAirspace
queryFlightsByPoint
queryFlightsByTrafficVolume
queryFlightsByMeasure
queryFlightsByHotspot
queryFlightsByAircraftRegistrationMark
retrieveFlight
submitEarlyDPI
submitTargetDPITarget
submitTargetDPISequenced
submitAtcDPI
submitCancelDPI
submitPredictedDPI
submitFlightUpdate
submitTargetTakeOffAPI
submitTargetTimeOverAPI
submitGeneralAPI

FlightSafety
replaceACC3AccreditationList
replaceTCOAuthorisationList
update TCOAuthorisationList

/

TrafficCounts
queryTrafficCountsByPoint
queryTrafficCountsByAerodrome
queryTrafficCountsByAerodromeSet
queryTrafficCountsByAirspace
queryTrafficCountsByAircraftOperator
queryTrafficCountsByTrafficVolume

Measures
queryRegulations
createRegulation
updateRegulation
cancelRegulation
queryRegulationProposals
fileRegulationProposal
updateRegulationProposal
revokeRegulationProposal
queryReroutings
createRerouting
updateRerouting
cancelRerouting
queryMCDMOnly

Simulations
querySimulations
queryAvailableSimulations
startSimulation
stopSimulation
ScenarioRepository
retrieveRegulationsFromScenario
retrieveReroutingsFromScenario
retrieveMCDMOnlyFromScenario
gqueryScenarioRepository

retrieveMeasureOpLog

updateFlightsinMeasure

retrieve ATFCMSituation

retrieveNetworklmpactAssessment
Mcdm

queryMCDM

updateMCDMState
TacticalUpdates
retrieveSectorConfigurationPlan
updateSectorConfigurationPlan
retrieveCapacityPlan
updateCapacityPlan
retrieveTrafficVolumeActivationPlan
updateTrafficVolumeActivationPlan

retrieveOTMVPlan - ATM_INFORMATION
updateOTMVPIlan QeleteSub_sc_rlptmn EAUP
retrieveRunwayConfigurationPlan I'StSUbSC”pt'Ons . FLIGHT_PLANS
updateRunwayConfigurationPlan retrieveSubscription FLIGHT DATA
queryHotspots subscriptionHistory FLIGHT _FILING_RESULT
Messaging REGULATIONS
/ \_ pullMessages ")
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( AirspaceAvailability
retrieveAUPChain
retrieveAUP
createAUP
updateAUP
validateAUP
deleteAUP
expandRSAAllocations
getAUPServiceConfiguration
retrieveEAUPChain
retrieveEAUPCDRs
compareEAUPCDRs
retrieveEAUPRSAs
compareEAUPRSAs
getManageableRoutesForAMC
getManageableRouteSegmentsForAMCANndRoute

AirspaceStructure
queryCompleteAlXMDatasets

L querylncrementalAIXMDatasets

/

asmmeeeemmn]  General INnformation

AlMs
queryAlMs
retrieveAlMs

NMB2BInfo
queryNMB2BReferenceManuals
queryNMB2BWSDLs
queryNMB2BScenarios
queryNMB2BAddendaErrata

retrieveNMReleaselnformation
I\ J

y — Pub/Sub
SubscriptionManagement

createSubscription Subscription Topics

pauseSubscription AIXM_DATASETS
resumeSubscription

(Y=



NM B2B Architecture

Sy stems ANSP Airport Mili
A A

Request Reply Subscribe
Internet / PENS

Network Manager Service Layer
s publish/subscribe

WIM requestireply models
YELLOW == == ——
PBQ-FILE Web Services EAMQP

Ly SOAP

Stakeholders & i > ’

Consume
messages

pr

Airspace system Flow system Flight system

=4
-y

EUROCONTROL

23



=4
-y

Examples of ANSP OPS rooms using NM B2B

-------

4AMe @ DSNA (Reims): on all CWPs
in all French ACCs, used for XMAN,
tactical ATFM, NM data

Powered by NM B2B

SALTO @ DSNA (Paris): main tool for
FMP in all French ACCs

\“ lllll
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Examples of Airport OPS rooms using NM B2B

Powered by NM B2B

A-CDM tool @ Nice Airport

A-CDM tool @ Copenhagen Airport

25



Innovation @ RocketRoute based on NM B2B ey

FltNo

MEA203

AFL2584

THA916

EWG1ZB

CHH421

EWGSPK

CPA239

AARS521

EWGIAT

FitType

S

S

¥ e sricoonure

From Delay C/ATOT Status
Beirut OLBA 15:57 ©  AIRBORNE
Moscow UUEE 17:00 | CANCELLED
Bangkok VTBS 06:48 ©  ARBORNE
Berlin EDDT 16:41 ©|  FiLED

ngsha ZGHA 05:36 “

Hamburg EDDH 1714 ©  AcTive
Hong Kong VHHH 04:15 ¥ CANCELLED
Seoul RKSI 06:11 ©  AIRBORNE

Dusseldorf EDDL ' ACTIVE

DOWNLOAD

SERVICES,
gpmﬂ’ o

ot

06
COMPLETED o

DELETE

Fireland

B 6 0D 6

France

Crontia N/, £
oo Bosnia and
o z Q ) Herzegovina

~ OMAA/AUH L5Go/GVA

o500 UTC 1203VTC

RILLE UL L R LLLLLE

WRE/E0OW t- FAB/EGLE

oasourc naure

FUDROUTE X BRDMIN X

Flight Board for Flight Board for

airports and general aviation
handlers

Germany
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