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Introducing m-click.aero méliolg

Airtraffic management

System-wide information management

Standards-based aviation solutions (ISO / OGC)

Efficient AIXM / FIXM Technology / Middleware
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e The OWS-10 Testbed

« Transactional Web Feature Service 2.0 (WFS-T) for AIXM and FIXM GML

« The AIXM Validation Service
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The OWS-10 Testbed m @ldcelg

» Collaboration in rapid prototyping between

- Government

- Private sector

- University organizations ®
 Goals

- Reduce technology lifecycle costs
- Mobilize new technologies

- Expand markets and improve customer choice
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The OWS-10 Testbed m ,/click
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« Working period: September 2013 — May 2014

 Three activity threads

- Aviation
- Cross-Community Interoperability

- Open Mobility

« Auviation results will be presented in free webinar

- 27 May 2014, from 1000 to 1130 EDT

- http://www.opengeospatial.org/projects/initiatives/ows-10
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OWS-10 Aviation Components m/click
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WEFS-T 2.0 for AIXM and FIXM GML m,élick
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« WFS: Web Feature Service

« OGC standard for accessing Geoobjects over the Web

e Several implementations available from different companies

 Every WFS instance supports queries

 WEFS-T: Adds possibility to modify (Insert/Update/Replace/Delete) datasets

 m-click WFS-T instance based on WFS 2.0 reference implementation

CERTIFIED
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Querying data from an AIXM Web Feature Service m/click
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WES izt Request: GetFeature

>
Web Feature Service

Response: AIXM 5.1

<aixm:Airspace
gml:id="urn.uuid.4fd9fdbe-8cE5-43£6-L0E83-3cedfadb2aTEi">
<gml:identifier codeSpace="urn:uuid:">4fd9fdbe-Ecé5-43fa
<ajiuxm: featureMetadata>
<gmd:MD_Mertadata>
<gmd:character3et>
«<gmd:MD_CharacterSetCode
codelist="http://www.aixm.aero/schema,/5.1,/I50_ 19
codeListValue="utf&">utf8</gmd:MD CharacterSetloc
</gmd:characterSet>
<gmd:contact xlink:hre
<gmd :dateStamp>
<gco:DatelTime>2013-04-23T12:00:00Z</gco:DateTime>
</gmd:dateStamp>
<gmd:identificationInfo>
<gmd:MD_Dataldentification>
<gmd:citation xlink:href="#MessageCitation™/>
<gmd:abstract>

<gco:CharacterStrings>
Donlon sample data, including Digital NOTAM AIXM-DB
Luciad (www.luciad.bke); currently maintained

</goco:CharacterString>
</gmd:abstract>
<gmd:pointOfContact xlink:href="#MessagePOC" />
<gmd:resocurceConstraints xlink:href="4Messagelon|
<gmd:language:>
<gco:CharacterString>eng</gco:CharacterString>|
</gmd: languages>
<gmd:topicCategory>
<gmd:MD TopicCategoryCode>transportation</gmd:

"#MessageContact" />
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WFS-T: Inverse dataflow: From client to WFS M /click
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WES Client Response: TransactionSummary

<

<G> Web Feature Service

Viewer >
Request: Transaction

<aixm:Airspace
gml:id="urn.uuid.4fd9fdbe-8cE5-43£6-L0E83-3cedfadb2aTEi">
<gml:identifier codeSpace="urn:uuid:">4fd9fdbe-Ecé5-43fa
<ajiuxm: featureMetadata>
<gmd:MD_Mertadata>
<gmd:character3et>
«<gmd:MD_CharacterSetCode
codelist="http://www.aixm.aero/schema,/5.1,/I50_ 19
codeListValue="utf&">utf8</gmd:MD CharacterSetloc
</gmd:characterSet>
<gmd:contact xlink:hre
<gmd :dateStamp>
<gco:DatelTime>2013-04-23T12:00:00Z</gco:DateTime>
</gmd:dateStamp>
<gmd:identificationInfo>
<gmd:MD_Dataldentification>
<gmd:citation xlink:href="#MessageCitation™/>
<gmd:abstract>

<gco:CharacterStrings>
Donlon sample data, including Digital NOTAM AIXM-DB
Luciad (www.luciad.bke); currently maintained

</goco:CharacterString>
</gmd:abstract>
<gmd:pointOfContact xlink:href="#MessagePOC" />
<gmd:resocurceConstraints xlink:href="4Messagelon|
<gmd:language:>
<gco:CharacterString>eng</gco:CharacterString>|
</gmd: languages>
<gmd:topicCategory>
<gmd:MD TopicCategoryCode>transportation</gmd:

"#MessageContact" />
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WFS-T use-case in OWS-10: Data mirroring Ick
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AIXM 5.1 datasets GetFeature

Web Feature Service

gml
Jomiiiadentitiar codeSpase—rurniuuia:">4£d9f ibe- 80651376

AA AAA

"urn.uuid.4£d4954be-2c65-4356-b023-3cedadb2aTi >
Jamiziaentitiar codeSpace—rnrn:uaia: > 4fdofipe-Bo6s- 4326

<t
<@
<@
<gmd:MD_i "haral:terﬁet-_l:ds
< .aixm.aerc/schema/5.1/IS0_19
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</gmd:characterSet>
<gmd:contact xllnk href=!
<gmd:dateSta

<gco DeceTime>2013-04-23T12:00: 00Z</gco:DateTime>
</gmd:dateStamp>

"#MessageContact™/>
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g>
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aracterString>

<Igmd abstract>
<gmd:pointOfContact xlink:href="4#M:
<gmd:rescurceConstraints xlink:hre
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<gmd:language>
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WEFS-T 2.0: Achievements / lessons learned an ,(:Iick
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» Verified WFS-T profile for use with AIXM 5.1 and FIXM GML
« Verified interoperability between WFS vendors
* Mirrored AIXM datasets from OWS-9 WFS

* Integrated WFS-T into OWS-10 example scenario: Live FIXM update
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OWS-10 Aviation Components m/click
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g i ' -
" E.-Porosnicu:,Business Rules and Digital NOTAM,validation

¥ e

Conclusion

Data verification is a critical aspect for the safe
deployment of Digital NOTAM applications

Using the general AIXM 5.1 Business Rules
concept

= SBVR -> rule definition
= Schematron -> as coding example

Event Specification appendix . =
Identify all rules that are relevant for Digital
NOTAM verification




Short AIXM business rules recap m/click

 What are business rules again?

- Domain-specific requirements
- Semantic checks

- Dependencies between values

* Encoded using Schematron (80/20) EUROCONTROL

- An ongoing effort
- Rules defined by AIXM-BR community project

« AIXM Validation Service implements latest rule set
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The AIXM Validator Service m ,/click
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Validator Service

Validation Result

(o] (o]

BR
VALIDATION

XML
VALIDATION

- -
o |
B B B
XML Schema SCHEMATRON
AIXM core Business Rules
and extensions EUROCONTROL
aixm.aero BR working group
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AIXM validator service: How to use it mélick
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 Web interface: Ad hoc use for AIXM developers

-

Report

<

Summary | Schema Validation Schematron Validation Raw
Line | Column = Severity = Message
24 75
24 75
43 73
43 73

cve-enumeration-valid: Value 'UNKNOWN-INTERPRETATION is not facet-valid with respect to enumeration '[BASELINE, SNAPSHOT, TEMPDELTA, PERMDELTA]'. It must be a value from the enume..
cve-type, 3. 1.3 The value "'UNKNOWN-INTERPRETATION' of element ‘aixm:interpretation’ is not valid.
cve-id. 2: There are multiple occurrences of ID value 'A-c6211807.

cvec-attribute. 3: The value 'A-c6211807 of attribute 'gml:id' on element 'aixm:AirspaceVolume' is not valid with respect to its type, 'ID".

cve-pattern-valid: Value TEST-LIMIT' is not facet-valid with respect to pattern '({\+]\-)40, 11[0-61{1,84{\. [0-5]{ 1,430, 13 JUNL |GND JFLOOR |CEILING' for type alDistanceVerticalBaseType'.
cve-complex-type. 2, 2: Element 'aixm:upperLimit’ must have no element [children], and the value must be valid.

 OGC Processing Service (WPS): Integrate with ease

- Standards-based and interoperable

- Invoke via WPS protocol

- Designed for easy integration

COMPLIANT
-

m-click.aero * Berlin « Germany
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AIXM Validator Service: Web interface m,élick
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AIXM Validator '*

Airspace baseline - prepared.xmil Syntax highlighting:

Format XML ] [ Validate ] XML is well formed. Schema Validation possible.

21 trollype>Mll</aixm:controllypes n
28 metryComponent> “  Validator Details #
29 |[tAjrspaceGecmetryComponent gml:id="A-c&211807"> Line
30 |gixm:thelirspaceVolume>
31 <aixm:RirspaceVolume gml:id="RA-cd&l0fd4"> 31

2 <gixmiupperlimit uwor="FL">CEILING</aixm:upperlimit> ]
33 <gixm:upperlimitReference>STI< /aixm:upperlimitReference __ Severity
34 <aixm:lowerlimit uom="FL">95«</aixm:lowerLimit> VWarning
35 <gixm:lowerlimitReference>S5TD< /aixm: lowerLimitReference
36 <gixm:horizontalProjection> Rule ID
37 <gixm:3urface gml:id="VIDOOODO004™ srasName="urn:ogc:def:crs:0

B <gml :polygonPatches> 3 AIXM'S-l_RULE'l:ﬁLq'PL?C
39 <gml : PolygonPatch>
40 <gml:exterior> SBVR
41 <gm1=LiTE6rRigg> SE1111 50.55611111</aml Each AirspaceVolume with upperLimit.uom =quzl-to ('FL', 'SM') shal Aave upperLimit
42 <gml:pos>d.128 . </gml:po . b -
43 <gml:pos>4.59166667 50.64</gml:pos> value expressed with 2 or 3 digits
4:_1 <gml :pu:s>=1.§436555EHEE;‘E§916667<5:;1111:pu: Acceartion
HE <gml:poa>5.71 50.02223292</qml :pos> if(./atxm:timeslice) then [ every $timeslice in ./axm:timeSlice satisfies (
a7 4 | ~ | [[3timeslice))/abim: AirspaceVolumeTimeSlice/( not(./akm:interpretation=('BASELINE',

o | , 'SNAPSHOT')) or { not(./aim:upperLimit) or (./akm:upperlimit] @xsi:ni="true']) or

Tnﬁi-l" fnemmrmmael imsil@omms — C'C1L "CRAYYTY A Isbemmemmmel s { e mak 0T ebrima lamatk™ < —7

Report 3

Ssummary | Schema Validation Schematron Validation Raw

Line = Severity | Rule ID SBVR Assertion Location

7 Warning  AIXM-5.1_RULE-CAG4S Each Airspace with type equal-to {FIR', 'UIR") shall have designatorICAQ equal-to "YES' not(, faixmitype...  [FAIXMBasicMe
31 Warning AIXM-5.1_RULE-1A4AFC  Each AirspaceVolume with upperLimit.uom equal-to (FL', 'SM") shall have upperLimit value expressed with 2 or 3 digits if{, faixm:timesli...  f=:AIXMBasicMe
37 Warning AIXM-5.1_RULE-3E3 Each srsMame with assigned value shall be equal-to 'urnioac:deficrsiEPSG: 4328 J[@srsMame="u... [FAIXMBasicMe

https://swim.m-click.aero/validator/
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OWS-10 Testbed and the AIXM Validator Service m @iqﬁ
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