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service delivery




SWIM Building Blocks
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Getting the right information versus Information Overload

= As already indicated by Alexander Schwassmann, IFATCA on day 1:
- Overload of information for pilots and controllers
- Information is too unfocused
- Risk to miss important information
- Sometimes hard to interpret (e.g. Field 10)
= SWIM can help to
- Make the right information available through interoperability between systems
- Allow automated and semantic filtering
- Harmonise the information
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SWIM BUILDING BLOCKS
ISRM: Service
Reference Model

Which services are

SerVICe offered to access the
Models payload

“How to access”

Infrastructure
“How to

Data Models

Payload transport”

Physical transfer

AIXM: AIP / Digital NOTAM medium

WXXM: MET
FIXM: Flight Plan

Directories
Security / Authentication
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SWIM from ATM Supplier Point of View

Buld o F

SWIM applications (smartAlM, smartWeather)

integration platform
Goverw UF

Hosting infrastructure
Network infrastructure

Management
Aunoag

Deploy on U
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FRQ Integration Platform - Main Functions

= Supports all available SWIM Service Definitions as well as legacy services

= Acts as a information backbone connecting ANSPs with main aviation
stakeholders (Airports, Airlines, MET Office)

= Route, convert, transform messages between consumers and providers

= Data Conversion

- Bridge applications talking different protocols and formats around a common information exchange
format

- Support of SWIM data formats but also legacy protocols and data formats to facilitate transition
» Provides service inventory / registry




FRQ Integration Platform - Main Functions

Integration Platform

I % Airlines Airports

. X

l.
Worldwide stakeholders

DATA:

Processing, Conversion,
Storage,Analysis

Airlines Airports
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National stakeholders
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FRQ Integration Platform - Main Building Blocks

API Identity & .
Security Management Access seiles

]

Enterprise Integration Bus

Open Messaging System

Data Mediator

Data Store ATM External (ie. ATS
Messages Protocol o
W Validation & | Connectors TR =
Mediation (i.e AMHS)
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Management/
Monitoring
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Implemented
by Customer

Business
Monitoring/
Data
Analytics/
Billing

Applications
(i.e.
smartWeather)




Example Usecase: Digital
Integrated Briefing




Integrated Digital Briefing

» Research Project of SESAR
» Showcase of SWIM
= Real application utilizing
-  SWIM Infrastructure
- SWIM Data Model
- SWIM Service Model
» |nterdisciplinary (AIM + Airline related)
» [nteroperable (multiple different vendors)
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Digital Integrated Briefing

Integration
Platfo rm
Groundw”f’ "
Ser

A/G Broker
Dig |

AIFS/WFS

Briefing

On-board
Electronic

Flight bag
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Digital Integrated Briefing

AIXM

ISRV

AIFS/WFS
AIXM 5.1 Static Data
ISRM 1.4

AIFS/WFS
AIXM 5.1. Digital NOTAM

ISRM 1.4

ISRM

iIWXXM Service
(METAR, TAF, SIGMET)
ISRM 2.?
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SWIM Technical

Infrastructure

Ground Aircraft

Aircraft

Integration
Broker

Integrated Digital Platform

Briefing Service (IDBS)

ISRM 2.0 .
Service

Models

“How to access”

Data
Models

“Payload”
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ePIB Load Flight Data

= Integrated Digital Briefing

Settings | Flight Plans
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ePIB Overview

ait Integrated Digital Briefing o

Overview | Settings | Fiight Plans

16-05-17 04:54 UAE127 OMDB - LOWW

Generate eP|B Documents

Request Date: May 17,2016

Flight Number: UAE12T

Departure Asodrome: ‘OMDB DUBAI INTERNATIONAL AIRPORT
Destination Asrodrome: LOWW SCHWECHAT

i OBBB 0IIX LTAA LTBB LESR LRBB LHCC LOW
Genenc Route: NADIL TUMAK MOGAS ROTOX ALTAX BONAM ARGES NEPOT EVRIK BUDOP BALUX
TORNO NATEX
1 Height Lirmits {loweriupper): First: 0300 Other 0/300 Last: 0/300
Width of Route: 200
Radius around aerodrome: 25 N

IS

14 | SWIM best practices non-confidential | © 2017 Frequentis AG



ePIB View Airport

Integrated Digital Briefing

| Overview. | Settings. | Flight Plans

16-05-17 04:54 UAE127 OMDB -Loww

_n., i = “ZZggr Request Date

HQ\ //‘ Paccaicaas oy B Fiioht Number
\)-\_‘ —\ " aepauss G

Departurs Aerodrome

amg 7 Destination Aerodrome:
s et N s

’ % it
-
Emergency Asrodromes

ek

Groninger - o
Ihee Conrater FIR:
‘/ Nederiand Marver e = : ]
B P e
(oot e = s Generic Route
e Height Limits (lower/upper}
Antwerpen
L ; Width of Route
BRlglE s O
SHOPLR Y. [ Radius around aerodrome:
Beigien

Senwalz
Susse,
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Welcome dbriefing

| Generate ePIB Documents

May 17, 2016

UAE127

OMDB DUBA! INTERNATIONAL AIRPORT
LOWW SCHWECHAT

Cows o [
OBBB OlIX LTAA LTBB LBSR LRBB LHCC LOW

NADIL TUMAK MOGAS ROTOX ALTAX BONAIM ARGES NEPOT EVRIK BUDOP BALUX
TORNQ NATEX

First- 0/300 Other 0/300 Last: 0/300

20 NW

5N




ePIB Airport NOTAM

Welcome dbriefing

| Generate ePIB Documents

B X Arrival Airport - LOWW

O - Time fiter 16.05-17 09:25 to 160517 11:25 Edit Scenano Fittering

24 Displaced Threshoid
[RWY 16 THR displaced 300 M. New THR location 480705N 0163446E

ARNING: THR coordinates d
ARNING: Displaced THR coordinates are not co-dinesr with R dine
forHer 15Dec29 08:37 10 161un01 23:00  A2651/14]

rPOTLS N aUStTia - see AIP sup 019/1 |

o/from coordinated

airport siot id” for general/business aviation fiight
fotHER 15Mov17 17:04 1o 16lun01 23:00  A2381/14)
eriods in UTC are: 0600-0800, 0930-1030, 1330-1430, 1500

_ |7 ommer 1612022 15:00 to 161Un01 23:00 _ A2554/14]
surface movement radar north out of service.

lotHEn 150ct14 13:55 o 16101 23:00 _ A6291/14)
Bozing 747-8 ops LOWW due to finzlized compatibility project akc 3 5/09 not valid for b748. All published approach and
departure procedures calculated for category dl. For PAPI, meht and glide slope - check AP LOWW ad 2.14 B748 MAY use

WYs, TW!

and aircraft stand taxilanes which are useable unrestricted by icao code & sircraft. Bl

ited

on when taxiing through TWYs a11, 312 and exit] as main gear to pavement edge ciearance MAY be I

aircraft stand taxilane for b748. Rescue and

TWY lima bety

ersteering technique is requn

FIiRe fighting CAT 3 available - CAT 10 or utes in advance. Taxiing on TWYs and aircraft st

ible. Otherwise marshaller assistance

tawilanes during night and low vistbility only perm
mandatory. Ref AIP austria LOWW ad 2
objects 7.5M

2o oTHER 1556009 14:56 to 09Dec31 00:00  A1882/14)
intermediate holding position lima 3 established on TWY lima between exit & and exit 7.

ed if center line ights are v

Max wingspan

parking stands not valid for b748 - mNM clearan

forner 150114 13:24 10 161UN01 23:00  A2126/14]
hed on TWY lima

and ext 7. |

intermadiate hoiding pos: atwaen exit

fotHER 16)an1108:22 10 16)Un01 23:00  A00A5/14|

g procedura for a :procedure: 1 Report the necessity for deicing assp

n main-apron and gac-

o contact directly your contracted deicing agent. ACFT wit

050, 2. Report necessity for de

hen AC
g standby area: prig psns 848 10 €99, D
north: prig psns 142, 44, 46, f48
sns e48 to €99 from the

g psn

code f ACFT). 4. ACFT cleared to the defcing standby area approach prig p

dance on the area is mand

y. if instructed by matshaller cat to stop on the deicing

guid do not cut engines

ory. 5. Al dto

forher 150¢t14 13:55 10 99Dec31 00:00 _ A2127/14|
Ref AIP austria, LOWW read: pllots of long-whes uch as B777-300

and A3 taxiing through TWYs AL1, A12 and exit 1 as main gear to pavement edge

0-500 shall exercise cautk
ited. For thos

n wher
ACFT oversteering technique Is require:

clearance may be
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ePIB Airport MET

Integrated Digital Briefing

Overview | Settings | Flight Plans

rET——
16-05-17 04:54 UAE127 OMDB - LOWW

-
B .

Generate ePIB Documents

& Arrival Meteo | LOWW

Time filter 16-05-17 09:25 to 16-05-17 11:25 | Edit  Scenario Filtenng
METAR LOWW 141251Z 25011KT 16093 BKNOG0 BKN110 MOIM11 O1015

TAF LOWW 1619152 162002 29010KT PESM SCT040 BKN20O TEMPO 2002 32015KT PEsM SHRA [T

TEMPO 0918 30015KT PESM
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semNOTAM Key Aspects

semNOTAM

Intelligent NOTAM Prioritization

» Ontology-based Representation and Semantic Querying of Digital Notices to
Airman (NOTAM)
- semNOTAM is a service not an application

» Enable fine-grained intelligent semantic filtering and prioritization
« Utilizing advantages of AIXM 5.1

= Knowledge-based system

- Separating data and rules from reasoning
- Incremental rule base

» |[ntelligent and fine-grained DNOTAM filtering is not enough

- PIBs still contain substantial number of DNOTAMSs that are relevant for a specific flight
» Missing organization capabilities of relevant DNOTAMs
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semNOTAM Knowledge Base SemNOTAM

Intelligent NOTAM Prioritization

SemNOTAM
Knowledge Base

Background Knowledge )

(Aerodromes, Routes, Segments, etc.) SemNOTAM Ontology

Concepts
DNOTAM Knowledge >
(recent DNOTAMSs from NOTAM Service)
Filter Rules
Flight-Specific Knowledge :
(Flight Path, Enrichments, Aircraft, etc.) > Enrichment Rules
Classification Rules
Result Set {
(relevant and enriched DNOTAMS) | Ranking Rules
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ePIB Semantic Prioritization SemNOTAM

Intelligent NOTAM Prioritization

[r———

| Generate ePIB Documents

(" Semantic
Annotations Switch
’ /\.//B\ Departure Airport | KEOS

O - Time fiter. 16-05-10 14:00 1o 16-05-10 16:00 Edit Scenasio Filtening ‘Semantic Annotat

1 RWY Closure 16Jan0100:01 0 1606C3123:50  A0388 115
RWY 1EL733R closedexcept for TAX
2 RWY Closure 16Jan01 00:01 to 160ec3123:59 40386 115
* IR LAz dosed vacest i TAR
3 TWY Closure 16.Jan01 00:01 1o 16Dec31 2359 AD196 115
* [T O dossd sxcestlor wromsing
4 TWY Closure 16Jan0100:01 (0 160ec123:59  A0738 115
¥ [T9% W ciossaenvean TV C andE procesaas navucsa
5 OTHER 16Jan01 00:01 10 16Dec123:58  A0438 115
RWY 15R 9000FT Gi3t remaining s9n lefaide natLGTD
o & omER 16Jan01 00:01 10 160ec123:50  AD439 /15

WY 33R 1000FT Gist remaining sgn e 5198 NOtLGTD

3 3 - Interactive Map
S5 Flight Phase
Highlighted s Browser
Feature b T s i<l

2 g
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Airport NOTAM with Semantical Annotations SemNOTAM

Intelligent NOTAM Prioritization

[r—— ]

| Generate ePIB Documents

| Departure Airport - KBOS

O - Time fiter 16-05-10 14:00 t0 16-05-10 16:00 Edt  Scenano Fitenng SemanticAnnotation &
3 TWY Closure 1600cI1 2359 AD196 /15
TWY Q s o

4 TWY Closure 1644001 00:01 10 16Dec31 2359 AD7IE (15

TWY M closad betwaan TWY C andE proceed as instructed
2 RWY Closure 1640001 00:01 10 160c31 2359 AUD85/15
| [ 14032 coseaexcept or Tax

16Jan0100:01 to 160ec31 2359 ADIBE /15

6Jan01 0001 10 16DecT1 2358 ABA3S /15

16Jan01 00:01 10 160ec31 2360 AD43D /15

1<)
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EFB — Select Flight

INIT FLIGHT

- e

CANCEL

SESAR 9.11
Honeywell




Request ePIB from Integrated Digital Briefing System

AIFS/WFS Ground - Aircraft

AIXM 5.1 Static Data
ISRM 1.4 :
— e e —

i i Ground : Aircraft
Broker : Broker

AIFS/WFS Integrated Digital :

AIXM 5.1. Digital NOTAM Briefing Service (IDBS)
ISRM 1.4 ISRM 2.0

EFB

] bBS  EFB

iIWXXM Service
(METAR, TAF, SIGMET)
ISRM 2.7

i




EFB — View Map

MAIN MENU

DOCUMENTS

SYSTEM PAGE CLOSE FLIGHT

SESAR 9.11
Honeywell




EFB — Map View

MAP

13.5. 10:57

SESAR 9.11
Honeywell

MAP

1355. 11:00

AIRPORT

RESTRICTEDAREALO R B ALLENTSTEIG
ACTIVATED, MILITARY EXERCISE
RE 13

F AIP AUSTRIAENR 5 1.3
APPROVAL HAS TO BE OBTAINED VIA MILITARY
CCONTROL CENTER (MCC)
FREQ: 131,025 MHZ
CIS. MIL RADAR
TEL +43 (0117901710

Restricted Area LOR2B Felidor! activeted
unspecified hazard
d vertical [mits during activation
REF AIP AUSTRIAENR 5.1-2
or detailed information about activity contact WIEN
INFORMATION FREQ 118, 525MHZ




EFB — Airport

AIRPORT AIRPORT
LOWG: Graz Thalerhof OMDB: DUBAI INTL

METAR METAR LOWG 130850Z 02KT 10 FEW012 SCT066 BKN150 METAR METAR OMDB 130500Z 1704KT 10 CAVOK000 31/12
1512

TAF TAF OMDB 130055 130208
Runway 17C - Water_WetSnow(2mm)/Water_WetSnow(2mm)/ 17005KT PESM NSW NSC000
Water_WetSnow(2mm) Medium/Medium/Medium. TEMPO 0818 31010KT P6SM NSW NSC000
Contamination RWY 17C 100%/100%/100% Dampness due to TEMPO 1808 17005KT PBSM NSW NSC000
chemicals.

Taxiways: Water_WetSnaw  Aprons: Water_WetSnow

E RUNWAY 12L/30R CLOSED on OMDB

TWY S, S1 - 54 aerodrome operator may, if necessary, limited or
extend operations for unpaved movement areas to specified
ACFT types

details at aerodrome operations +43 (0) 316 2902 120

ICAO marking may be not visible on grass TWY S, S1 - S4,

TWR must be notified during start-up request of any requirement
to use cross-bleed start procedure.

Engine test runs have to be coordinated with the airport duty
officer in advance.

TWR approval must be obtained during start-up request
Minimum power is to be used when taxiing away from stand.

Apron west
aerodrome operator may, if necessary, limited or extend
operations for unpaved movement areas lo specified ACFT types
details at aerodrome operations +43 (0) 316 2902 120.

ICAQ marking MAY be not visible on apron west

Grass RWY 17R/35L

aerodrome operator may, if necessary, limited or extend
operations for unpaved movement areas to specified ACFT types:
details at aerodrome operations +43 (0) 316 2902 120

ICAQ marking MAY be not visible on grass RWY 17R/35L

Apron west closed for fix-wing ACFT.
Ground handling will be stopped in case of lightning activity.

Information to the crew will be provided by the traffic ha
agent. Follow me to the parking position is available BACK

SESAR 9.11
Honeywell




True SWIM Integration

AIXM 5.1
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True SWIM Integration

YeIIQWE‘P rofile
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SWIM TI

Technical Infrastricture

Purple Profile
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Detailed Zoom in for Techies ;-) SESAR SWIM Profiles

Purple Profile

REST AMQP 0.9.1

SOAP AMQP 1.0
WS-Notification Publish/Subscribe
WS-Security Request/Response
WS-ReliableMessaging Request/Multiresponse
AMQP 1.0

Ground/Ground Air/Ground
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Blue Profile

DDS

DDSI

SOAP

TLS

OMG DDS Security

Real-time FO




True SWIM Integration

Compliant

- ISRM
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Semantic Data Containers to unleash the full Potential of SWIM

= Part of SWIM will be searching and selecting the appropriate data sources for a
particular task, filtering for relevant data items, and composition of multiple data sources.

- Linked Data

=  Without dedicated support, the data logic will likely be hard-coded in applications and
service implementations.

= An established principle in software engineering is the separation of
data logic from business and presentation logic.

—->The SESAR2020 Exploratory Research BEST’s semantic data container aims to
introduce such a separation of concerns to SWIM

best SESAR *

L JOINT UNDERTAKIN
o

o W
III|
T
[R/TH
LI
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Electronic Flight Bag for Flight UAE415 (YSSY-OMDB) on 01/06/2017

NOTAM IMPORTANCE
<UAE415, 01/06/2017>

NOTAMs <YSSY-OMDB, 01/06/2017>

--- Membership Condition ---
Data item type: NOTAM --- Membership Condition ---
Location: Route YSSY-OMDB Data item type: NOTAM IMPORTANCE
Valid time: 2017-06-01 Location: Route YSSY-OMDB
Valid time: 2017-06-01

Annotated-for-Aircraft:A380

‘ —

METARSs <YSSY-OMDB, 01/06/2017>

METARs
<OMDB, 01/06/2017>

--- Membership Condition ---
Data item type: METAR

Location:
OMDB approach airspace

Time: 2017-06-01

METARs

METARs
<YSSY-OMDB-3, 01/06/2017>

<YSSY-OMDB-2, 01/06/2017>

METARSs
<YSSY-OMDB-1, 01/06/2017>

--- Membership Condition --- --- Membership Condition ---
Data item type: METAR Data item type: METAR

Location: YSSY airspace Location:
Valid time: 2017-06-01 YSSY-OMDB (Airspace 1)

Valid time: 2017-06-01

. - = i =

METARs
<YSSY, 01/06/2017>

--- Membership Condition ---
Data item type: METAR
Location:

YSSY-OMDB (Airspace 3)
Valid time: 2017-06-01

--- Membership Condition ---
Data item type: METAR
Location:

YSSY-OMDB (Airspace 2)
Valid time: 2017-06-01
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