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About EUROCONTROL -

European Organisation for the Safety of Air Navigation
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Europe — air traffic at a glance
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EUROCONTROL - European Organisation ..ol

for the Safety of Air Navigation

40 member states
& the European
Community

B 1060's
[ 1980s
B 1990s
B 2000+
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* Political direction « Technical expertise
« Community method  Facilitation skills
* Regulatory authority  Civil-military

 Finance

“ Technical Agency of the Single European Sky ”

uuuuuuuuuuuuuuuu



- HgN
z

You typically hear about us hen things go wrong...

EUROCONTROL




Facebook helps you connect and share with the people in your life.

EUROCONTROL s

Government arganisation ¢ Brussels, Belgium
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\We're welcoming more than 200 skudents from 14 European Schools From 21-23
March For the "European Schools Science Symposium” - curious to meet the
woungskers and get their impressions on ELROCOMNTROL (and Feed them back to
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Situation unchanged: EUROQCOMTROL still rejecting Fight plans Frs '
until Further notice #Libva #noflvzone

The CATS project:
collahoration,
854 views - 1 year ago

mert
WED 16TH MARCH

ki Stats for the weekend 12-13 March

ki Agreed plan for weekend 19-20 March
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lease also ses the Daily Plan portlet (below) for details of
day's Europesan plan

2&flight/hour. Mor

the CFMU operations i NORMAL
CFMU Contingency Plan

itary airspace co-ordination,
2032011 =  regarding Libya's no-fly zone

Please see the following attachments
regarding Libyan situation update:

HOTAM A0239/11
HOTAM A029011
ECHO4AIR

CFMU Hetwork Operations

21032011 w  Libyan Situation

Follovving the Unitec Nations Security Council
resolution 1973 o apply & "Mo - Fly" zone over
Libwva, anct the ban on fights in the airspace of
Libyan Arab Jamahiriya

Al flights for traffic planned to operste into this
airzpace wil be suspended. Therefore only those
flights which are exemgted from the ban, in
accordance with the resolution, will be permitted to
operate

Further information will be issued as the situation
evolves and is clarified

21032011 ¥ Japan update
more b

R | EUROGONTROL - his document addresses the cortingency procedure to be
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cortral for the upper sirspace of Belgium, the Netherlands, Luxemboura and north-wvest Germany. The international ares of EUROCONTROL -
responsibiity f covers is = perfect example of the hanmonisstion of sirspace and & mode for oross-horder pr... (more Info) Building the Single -+ TRAFFIC TO/FROM LIBD+++ CHL CHL 220032011
View comments, related videos and more Erslc e HL 1647
= ETWORK HEWS WEDHESDAY 23 MARCH  22/03/2011
= 1610 Last update: 22032011 19:51:00
= E— - AXI TIME LSZH 220372011 Flights
o 15:15
EURDCONTROLTY Subscriptions (7) o Total 26054
5’ Subscribe = Landed 2!
Add s Friend | 5 Airhorne B0 %)
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About AIXM
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AlIXM — why necessary

= European Aeronautical Information Services Database (EAD) Feasibility
Study (by “CAPdebis”) - 1993

= “The exchange of static data in an electronic format is rare for ground based
systems. Other than ARINC 424 format, which was developed according to the
demands of FMS, a state of the art, commonly used standard format for the
exchange of static data information [...] is not available.”

= Need for aeronautical information logical model + data exchange format
= For the implementation of the European AlS Database (EAD)
= Basis for “electronic AIP”
= Proposal for global standard (International Civil Aviation Organisation)
= For industry implementations
= efc.
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AIXM Scope

Airspace structures and routes
——a

Ground Infrastructure Rules and procedures —
Air Transportation Information

Passenger MET Terrain and obstacles

Flight Surveillance B
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AlIXM 4.5: two main components -

EUROCONTROL

Zj AICM 3.3 - Entity-Relationship Diagram - Microsoft Internet Explorer
-8 x
Diagram : [028_NAY_AID =] Zoom :[100% =] =[]
Fle Edt Wew Favortes Tools Help | &
(Pmack - () - |ﬂ @ 1 f ) Search \;}( Favorites @Y Medis (£2) ‘ e ] -
(G -
VOR consider Adress [&] httpsifmm eurocantral.nkjasfabamfacns] BICERTE
* GODE 1D
* GEO_LAT I a8 = Bul ’ ) .
* GEO_LONG i ules:
i co-located with oo ety
o TXT_NAME i It 7. I VAL_MAG VAR Is specified, then DATE_MAG VAR is mandsto)
¥ CopE TvPE co-locatad with SIGNIFICANT| View diagrams e i MAGES i
: mlﬁr-';i:% ________ —_ Domain: VAL_ANGLE_MAG_VAR
DE_TYPE_NORTH Wiew : |Entiies definiion DATE_MAG_VAR Magnetic wariation dats] oplional
35&3%{‘3‘:;‘““ _‘I—I L] The year the magnetic variation was measured
o DATE ,_Aé:‘GA_VAH |usedas L5 LL7 =] Domain: DATE_YEAR
* CODE_DATUM
e VLG Accunacy MKR CODE_EM [Emission] optional
o SAOE,EEESJCCURACV MLS A code indicating the type of emission, as defined atthe 1878 ITU World Administrative Radio Conference.
o
© VAL_ELEV_ACCURACY co-located with
© VAL_GEOID_UNDULATION ~[———— ———— — " -
o UOM_DIST_VER
© VAL _CRC | —J
© TXT_VER DATUM co-located with |
o TXT_AMK — ch the geographical co-ordinates are expressed
.DME L NAYAID_LIMITATION Rules:
N EEEEL,'\DT MNAY_8YE_CHECKFOINT 1. Al geog coordinatas should be inthe WGS 84 system,
* GEO_LONG - HOH Domain; CODE_DATUM
o Cont TveE OBSTACLE VAL_GEO_ACCURACY
o : | i [Geographical accuracy] OpTIONar
-~ o CODE_CHANNEL used as QCA_OCH Th
o VAL_GHOST_FREQ | _ _ _| & horizontal distance from the stated gengraphical position within which there is a defined confidence of the true
o UOM_GHOST FREQ Pl postion falling. ||
o UOM _DISPLAGE ORG AT Rules:
2 gggg-gfmﬂ ORG_AUTH_ADORESS 1. FVAL_GEQ_ACCURACY Js specified, then UOM_GEQ_ACCURACY is mandaton.
0 VAL GEO_ACCURACY ORG_AUTH_ASS0C Domain: YAL_DIST_HORZ &
e PASSENGER_FACILITY
© VAL_ELEV_ACCURACY PREDEFIMNED_LVL |CDDE_DATUM Farmat: ALPHA(1,3) =]
= PREDEFINED_LVL_COLUMN Acode indicating the geodetic daturm inwhich the geographical co-ordinates are expressed (list of allowable hased on the ICAQ
5] [ [T 8| PREDEFINED_LYL TABLE WH(E-84 Manual, abbreviations based on ARING 424, Attachment 2)
| PROCEDURE_LEG PYE—
RTE_PORTION S
RTE SEG WGE [ 5-84 (GRS-80)] J
RTE_SEG_USE WGC wiss72]
<AIXM-Sn aps hot> RTE_SEG_USE_LWL EUS [European 1950 (ED 503
RWY EUT [Eurcpean 1974 (EO 78)]
<Vor> RWY_CLINE_POINT _lj ANS [rustria N5 ]
. q » BEL [Belgium 50.] j
<VorUid> & ||| [N Localintranet

<codeID>AML</codeID>
<geoLat>34.3928N</geoLat>

cgeoton>123.2333m</9e0t0n>  AIXM — Data Exchange Format

</VorUid>

</AIXM-Snapshot> <AIXM-Snapshot> <AIXM-Snapshot> <AIXM-Snapshot>

SEain <AIXM-Update> L_J <AIXM-Update>

o
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AIXM in EAD (today)

Static data
Update
roduction
(SDO) Based on AIXM 4.5 "
i
Digital Data Input - “
(AIXM 4.5 XML) Support NOTAM production
Provided by industry.
. Similar implementation » AIXM 4.5/ 5.1 XML output

~~~~~~~~~~~~~~~~ in local AIS systems
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AlIXM version 5 — key aspects
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AIXM version 5

EUROCONTROL

Joint development EUROCONTROL — FAA

(with the support of the international AIS community)

AIXM 5.0 AIXM 5.1

AIXM 4.5
AlIXM 3.3

Digital
Aeronautical
Information

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
EAD EAD
operational Release 4

A
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AIXM 5 Design Objectives

New capabilities

Expand/Refresh
Modularity Technical Design Decisions Domain Model
. 1ISO19100 Aerodrome
Extensibility . :
series Mapping
Flexible + + Terminal
Exchange =il Procedures
etz GML 3.2 Obstacles
Messages

Static and
Dynamic +

External Constraints
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AIXM version 5.1 -
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<<feature>>
AirspaceUsage
isSpecifiedF 0.x ‘
|
+restrictedAirs pa isComposedOf |
<<feature>> XSD |
Airspace 1 +usage | 1.* |
<<object>> |
AirspacelLayerUsage |
gactivity : CodeAirspaceActivityType |
hasUser gstatusActivation : CodeAirsp ivationType .
gtrafficAllowed : CodeMilitaryStatus Type  <<object>> |
0.* i i AircraftCharacteristic |
¢ (from Aircraft and Flight) :
. 2 q |
+user o otype». CL.)deAlrcr.aftType .
. .| ¢engine : CodeAircraftEngineType \
<<feature>> concerns +aircraft gnumberEngine : CodeAircraftEngineNumberType |
OrganisationAuthority ptypeAircraftiCAO : CodeAircraftiCAOType :
(from Organisation) 0.% | +levels gaircraftLandingCategory : CodeAircraftCategoryType nimesiiceMetadata (5] !
- gwingSpan : ValDistanceType - |
<<object>> @wingSpaninterpretation : CodeValuelnterpretationType |
LayerAndTime ¢classWingSpan : CodeAircraftWingspanClass Type
_ (Irom. Level and ije Block) oweight : ValWeightType |
gupperLimit: ValDistanceVertical Type @weightinterpretation : CodeValuelnterpretationType |
upperl| 1ce : Codt 1ceType ¢passengers : NoNumberType |
glowerlLimit: ValDistanceVertical Type D terp ion : CodeValt pretationType 4
lowerLimitReference : CodeVerticalReference Type sspeed : ValWeightType ‘
galtitudeInterpretation : C |
Feature |
) ) 0. Properties PERMDEL
isRestricted To P FERMDELTA 2 PERMDELTA 6 ‘
|
+discreteLevelSeries 0.1 |
<<feature>> |
StandardLevelColumn e ___I L . |
(from Standard Levels) P1 !
gseries : CodelLevelSeries Type |
gunitOfVleasurement : UomDistance VerticalType @work |
gseparation : CodeRVSMType . |
P2

E
P3 e
| || et [ R3] 2 | R
| NN

sl

Generated by XmiSpy wyew.allova.com
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www.aixm.aero
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Temporality Model

= Definition
= A model that incorporates the concept of time at feature level!
= Key assertions

= All features are temporal with start of life and end of life
= Example - a new air traffic control sector

= All features can change over time
= Example - a navigation aid changes frequency

= Additional issue — feature properties can have different values according to a
repetitive schedule

= AIXM Temporality Model
= Relates feature properties to the time extent in which they are valid
= Provides various means to describe the time extent
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The basic Time Slice model

Feature
Properties

P1 value 1 value 2 value 3 value 4

P2 value a value b

P3 value x

P4 value z

o L vees

Time
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Temporary events (digital NOTAM)

Feature
Properties

P1

P2

P3

P4

P5

I I | | ! I I ! I |
T |
 / | L | I PR : | |
|
TimeSlices: | TS 1 Lo TS2 ! TS3 |TS4] TS5 | TS6 | TS7 | TS8 |
«—>
"7 TS "temp” '
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Many years ago...
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Digital NOTAM = visual NOTAM -
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i Sky Yiew 2 - el
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Enhanced Pre-flight Information Bulletin (mockup)

EUROCONTROL
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AIXM 5 - Use of Geography Markup Language (GML)

<geolLat>52.2889</geoLat>

<geolLong>-32.0350</geolLong> AIXM 4.5 — non GML

<codeDatum>WGE</codeDatum>

<aixm:ElevatedPoint srsName="urn:ogc:def.crs:EPSG::4326" gml:id="ID55">
<gml:p0s>52.2889 -32.0350</gml:pos>
</aixm:ElevatedPoint> AIXM 5.1- GML
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GML-based tools for AIXM data visualisation

ATXM 5 Viewer

File Edit View Help
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Map layers
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Guidance and Profile of GML for use with Aviation Data -

EUROCONTROL

= Published: MAY 2012 by OGC (produced by the Aviation Domain WG)
= Status: OGC Discussion Paper (https:/portal.opengeospatial.org/files/?artifact_id=47859)

= 1stpart - Encoding guidelines for aviation specific data
= srsName (WGS 84 is imposed in aviation)
= Surface and lines - specials
= Parallels
= Arcs
= Embedded curves/points

= Geographical borders re-used in Surface definitions
= In relation with the use of AIXM for aeronautical data encoding

= 2"d part - GML Profile

uuuuuuuuuuuuuuuu


https://portal.opengeospatial.org/files/?artifact_id=47859

e

EUROCONTROL

AIXM 5.1 extensions

Ad(ditional information exchanged between selected partners

&---/- - ____\__

extension ) "%

Core AIXM

Aeronautical information that is
relevant for the whole ATM community
world-wide, not regional specific
(AIP, NOTAM, etc.)

m2 B2 -5-0-200803061118
#-_J Usze Case View
IEII:I Logical Wiew
—- 3] AlxM

\EI*E Al<M Application Schemas
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<<object>>
PropertiesWithSchedule

Extensions — UML model o

<<object>>
<<feature>> ) . L AirspaceActivation
Airspace P isActive +activation (from Airspace)
(from Airspace) 0. activity : CodeAirs paceActivityType
+hostAirspace " | status : CodeStatusAirspaceType
/Ao
isLocatedIn

0.x

<<extension>>
Airspace
wflexibleUse : CodeYesNoType
<levell : CodeYesNoType
<level2 : CodeYesNoType
&level3 : CodeYesNoType

<<extension>>
AirspaceActivation

wreservationPhase : CodeAirspaceReservationPhaseType

0.* ¢

0.*
isUnderResponsibility Of isRequestedBy isUsedFor
+responsibleAMC ,|0..1 0.1 +militaryUse |, 0..*
+requestor
<<feature>> <<object>>
Unit‘ MilitaryActivity
e Qigamesti-o) pmilitaryActivity : CodeMilitaryActivityType

y <<extension>>

MEMBER F A Unit

SESAR ,

T RDERTAINO airspaceManagementCell : CodeYesNoType
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Extensions — feature/object

aixm:AbstractAlXMTimeSliceType (extenzion) P u rpose

|
I » data of local interest
= —(=) | - forward compatibility

|

|

|

|

[
|
|
|
|

—(—m—jEl—Lgml:vali{ITime

—Eai}{m:interpretation |

(ﬁkirspaceTimeSliceType [{]—I—

|
|
I (=B faixm:conectionNumber | |
|
|

N —

attributes

aixm:AbstractExtensionType |

B atriputes |

Agml:id

—(—"-—:EI—| aaixm:AbstractAirspaceExtension

Generated by XmlSpy www.altova.co
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Validation of AIXM data sets

- Does the data make sense?
- Is it compliant with international
standards ?

- Do | respect recommended
practices?

AIXM 5.1 |

B

___________________________________________

- Check the compliance of

' an XML dataset with th 5 = o
. an ataset wi e [ AIXM 5.1 -

: XSD grammar i .

' - Performed by standard XML €T mm T » Business Rules

' XML parsers (e.g. xerxes,

. MSXML, XMLSpy, etc.) arport I

___________________________________________
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Use of SBVR

= SBVR = (OMG) Semantics of Business Vocabulary and Business
Rules

= defines the vocabulary and rules for documenting the semantics of
business vocabularies, business facts, and business rules.

= |t identifies two types of business rules
= Structural rules
= Operative rules

= AIXM 5 has adopted this terminology and identifies the following
business rules:
= AIXM Structural rules: the enumerations of values (datatypes)
= (Most) coded already in the AIXM schema

= AIXM Operative rules: rules extracted from official documents (ICAO
Annexes), minimum data rules, consistency rules, recommended
practices, coding rules...
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SBVR in AIXM - example

= |CAO Annex 11: “If a control zone is located within the lateral limits of a
control area, it shall extend upwards from the surface of the earth to at least

the lower limit of the control area.”
=  SBVR equivalent:

SBYE Text:
NounConcept VewbConcagt Mame Other B 7 U A- 3%
Airspace. type IR or 'CTRP' st Rave |
AlrspaceleometryComponent. Airspace¥olume. lowerLimjt, o’
AlrspaceleometryComponent. Airspace¥olume. lowerLimitReference =Tn
;‘,‘
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Encoding Business Rules
ISO Schematron

= Schematron (http://www.schematron.com/)
= is an open language for the validation of XML document...
= ...whose specification is standardized (ISO/IEC 19757)

= There are 6 basic elements in ISO Schematron: assertion, rule, pattern,
schema, namespace and phase.

SFESIRS. — Business rules 33
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SESAR - System Wide Information

Management

A 34
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SWIM context

SWIM consists of standards, infrastructure and governance enabling the
management of ATM information and its exchange between qualified parties via
interoperable services.

SWIM Governance\

Air/Groun
Eatalink

Qualified parties

Qualiﬁed party Standards

ATM
information

ATM

information Standards

Standards

Air-Ground
SWIM |
4

Standards

A
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WE ARE MAKING POWERFUL INFORMATION
FROM OPERATIONAL DATA
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Global
Sl o AIRM
” F’ oW F;-.;-?.F-LJ L -.
INFORMATION | Other
N VA AN SR ATM
_' : ' _ '_ ' data
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Open competition

2013 e ~

_ Raise awareness on SWIM

APV NN — Increase buy-in
Join the SESAR SWIM Master Class 2013 Accelerate uptake

/

Building on the success of last year's edition, the second SWIM Master Class is planned from June to November 2013.

This year, more ATM data providers are entering the game, offering development teams a wider scope of data and
services to exploit in their SWIM-enabled applications or web-services.

Therefore ATM data service providers and developers are invited to participate to the launch of an even more promising

ore data provider

challenge.

5 key steps to know about

u  Expression of interest by ATM data providers and development teams: April - May 2013;

®  Selection of ATM data providers covering one or more ATM domains: April - May 2013;

= SWIM Initiation Day/Kick-off: June 2013. An opportunity to enhance your knowledge of SWIM and acquire more
information about the SWIM Master Class Platform/Infrastructure/ ATM Data Providers;

5 Open competition: July to October 2013, Time for creative business and development teams to demonstrate
their ability to develop new applications or web services based on SWIM technologies;

5 SWIM best-in-class ceremeny: November 2013 at EUROCONTROL Headquarters awarding the winners and
demonstrating the best prototypes.

evelopment of service}

Enter the growing SWIM community

“For us, one of the most valuable parts of the Master (ass for promoting and furthering SWIM has been in sharing our prototype
and findings with the other Master Class participants”™ (lan Painter, Managing Director at Snowflake).

o) g =

Development of SWIM
enabled applications

Cwer 100 participants took part to the first SWIM Master Class in
2012, acquiring state-of-the-art expertise and sharing experience

amengst top-notch SWIM experts. The Best-in-Class ceremony
awarded the prototypes from Snowflake Software, M-Click and
Thales Air Systemns.

' L The SWIM Master Class is open on a veluntary basis to all inte-
rested parties wishing to demonstrate their SWIM-enabled application built on selected data service providers.

The best-in-class developments will be given the cpportunity to demonstrate their results during the awards ceremeny
in November 2013, S

@

Key role for
tandard Organisations

Are you ready te take on the challenge and share experience, raise your profile within the ATM community and
create new business opportunities?

Contact us at swim@eurocontrolint and register before 30 April 2013 37



- HgN
€

EUROCONTROL

Conclusions

= AIXM version 5 - key aspects
= UML model
= Temporality concept
= Use of GML/XML Schema
= Extensibility
= Status and condition of aeronautical features (digital NOTAM)
= Business Rules

=  We are interested in further cooperation
= GML?
= SWIM Master Class?
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e WWwWWw.aixm.aero

e www.aixm.aero/wiki

e Eddy Porosnicu (EUROCONTROL)

— eduard.porosnicu@eurocontrol.int
— +32(2) 729-3326

e Diana Young (FAA)

— diana.young@faa.gov
— +1(202) 385-7445
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