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HISTORY OF THE MEETING

ii-1 PLACE AND DURATION OF THE MEETING

The Ninth Multilateral Meeting of the SAM Region for the transition of AIS to AIM
(SAM/AIM/9) was held at the ICAO South American Regional Office, Lima, Peru, from 24 to 28
October 2016.

ii-2 OPENING CEREMONY AND OTHER MATTERS

Mr. Oscar Quesada, Deputy Regional Director of the ICAO South American Office,
greeted the participants and highlighted the importance of the objectives of the Meeting, as regards
consolidation of Phase 1 of the Roadmap for the transition from AIS to AIM, and the continuation and
follow-up of the tasks of AIM Projects for the provision of Electronic Terrain and Obstacle Data (e-
TOD), aeronautical information/data management, the preparation of quality specifications applicable to
the digital AIM environment, emphasizing the importance and connection of these implementations with
the Declaration of Bogota, as well as the adoption of Amendment 39 to Annex 15 - Aeronautical
Information Services.

Mr. Quesada also highlighted the participation of the delegates of Suriname and Guyana,
stating that improved connectivity with these States would facilitate their participation at the meetings
held in the Office. Moreover he underlined the importance of implementing and certifying quality
management systems and maintaining their certification, since this contributed to the execution of
implementation plans and AIS-AIM personnel training. He considered important the preparatory work to
introduce States in the implementation of the System-wide Information Management as SWIM.

Two presentations were made by Brazil and Argentina on e-TOD data availability and
GIS, respectively. Furthermore the technical committee of the Regional Safety Oversight Cooperation
System (SRVSOP) made a presentation on the drafting of the AIM-LAR (LAR 215) intended to serve as
a tool for civil aviation authorities for regulating aeronautical information service providers.

-3 SCHEDULE, ORGANIZATION, WORKING METHODS, OFFICERS AND
SECRETARIAT

The Meeting agreed to hold its sessions from 0830 to 1530 hours, with appropriate
breaks. The work was done with the Meeting as a Single Committee and Working Groups.

Mrs. Ivette Iturrado Gonzalez, Chief of the Aeronautical Information Department of the
Civil Aviation Authority (CAA) of Panama, was unanimously elected as Chairperson of the Meeting. Mr.
Oscar Dioses, Aeronautical Information Specialist from the Corporacion Peruana de Aeropuertos y
Aviacion Comercial (CORPAC S.A.) of Peru, was elected as Vice-Chairman.

Mr Jorge Armoa Cafiete, AIM/MET Regional Officer from the South American Regional
Office, acted as Secretary.
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ii-4 WORKING LANGUAGES

The working language of the Meeting was Spanish, with simultaneous interpretation into
English, and its relevant documentation was presented in both languages.

-5 AGENDA

The following agenda was adopted:

Agenda

Item 1: Implementation of provision of Electronic Terrain and Obstacle Data (e-TOD)

Agenda

Item 2: Implementation of Aeronautical Information and Aeronautical Data Exchange Systems

Agenda

Item 3: Implementation of the Quality Management System in AIM units

Agenda

Item 4: NOTAM Contingency Plan, AIM deficiencies and ICARD system

Agenda

Item 5: Update on information concerning progress in the implementation of automated systems
and other requirements according to Annex 15

Agenda

Item 6: Analysis of objectives, metrics and dates for the implementation of elements regarding
second phase of the plan for the transition of AIS to AIM: digital

Agenda

Item 7: Amendment 39 to Annex 15 — Aeronautical Information Services

Agenda

Item 8: Other business

ii-6 ATTENDANCE

The Meeting was attended by 24 participants from 8 States of the SAM Region,
(Argentina, Brazil, Chile, Guyana, Panama, Peru, Suriname and Uruguay), and 1 State of the CAR
Region (Guatemala).

The list of participants is presents in page iii-1.
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Agenda Item 1:

Implementation of provision of Electronic Terrain and Obstacle Data
(e-TOD)

11 Under this Agenda Item, the Meeting reviewed the following papers:

VVYVY VVVYYV

WP/02 — GREPECAS Project G1 (Presented by the Secretariat)

WP/03 — GREPECAS Project G3 (Presented by the Secretariat)

WP/04 - Service Level Agreement (SLA) (Presented by the Secretariat)

WP/16 - Electronic terrain and obstacle data (e-TOD) in Area 2 (Presented by
Ecuador)

WP/18 — Availability of eTOD data using free software (Presented by Brazil)

WP/19 - Type A Charts (Presented by IATA)

IP/03 — Implementation of provision of Electronic Terrain and Obstacle Data (e-
TOD) (Presented by Argentina)

GREPECAS Proyecto G1 - Implementation of the provision of electronic terrain and
obstacle data (e-TOD)

1.2 During the review of this agenda item, the Meeting analyzed the progress made in the
various terrain and obstacle surveys related to the different areas listed in Annex 15:

AREA1 - Terrain

13 Information was compiled in relation to compliance with terrain surveying requirements
in Area 1, with the following results:

a)

b)

Regarding implementation, Argentina, Brazil, Chile, Colombia, French Guiana,
Panama, Peru, and Venezuela had a terrain and/or elevation or surface digital
model for the development of Area 1. Panama informed that surveying was being
conducted at national level, currently reaching 90%. They expected to complete it in
December 2016. Fifty-six percent (56%) of States in the Region had digital
models, with 44% pending completion before November 2016. The progress
made since March 2015 was 7%.

Regarding compliance with terrain requirements for Area 1, according to Annex 15
Table 8-1, Argentina, Brazil, Chile, French Guiana, Panama, Peru, and
Venezuela were in compliance. The current implementation percentage is 57%,
with 43% pending implementation before November 2016. The progress made
since March 2015 was 14%.

Regarding the ISO 19110 Digital Model Methodology, Argentina, Brazil, Chile,
Colombia, French Guiana, Panama, Peru, and Venezuela reported compliance,
reaching 56% implementation in the SAM Region, with 44% pending compliance
before November 2016. The progress made since March 2015 was 14%.
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AREA 1 - Obstacles

14 Information was compiled on compliance with obstacle surveying requirements for Area
1, with the following results:

a) Regarding the availability of an obstacle database covering Area 1, Argentina,
Brazil, Colombia, French Guiana and Peru reported compliance, thus reaching
42% implementation in the Region. Chile complied only partially, so it is considered
as not completed. Pending completion by November 2016 reached 58%. The
progress made since March 2015 was 7%.

b) Argentina, Brazil, Chile, Panama, Peru, Uruguay, and Venezuela reported
compliance with the obstacle requirements of Table 8-1 for Area 1. The
implementation level in the Region went to 42%, with 58% pending completion by
November 2016. The progress made since March 2015 was 28%.

AREA 2 - Terrain

15 Regarding Action Plans for obtaining electronic terrain data in Area 2a, Argentina,
Bolivia, Brazil, Chile, Colombia, Ecuador, Panama, Paraguay, Peru, and Uruguay accounted for
56% compliance, with 44% pending implementation in 2015. No improvement was registered since
August 2015.

1.6 Regarding compliance with the provision of terrain data for the take-off path, States that
reported the development of an Action Plan were Argentina, Brazil, Chile, Ecuador, Panama,
Paraguay, Peru, and Uruguay, reaching 57% compliance in the Region, with 43% pending completion
in 2015. Progress made in this area since August 2015 was 8%.

1.7 Regarding the provision of electronic terrain data corresponding to the area defined by the
lateral extension of the aerodrome obstacle limition surfaces, Argentina, Brazil, Chile, Ecuador,
Panama, Paraguay, and Peru accounted for 50% implementation, 50% pending completion in 2015.
Progress made in this area since August 2015 was 15%.

AREA 2 - Obstacles

1.8 Argentina, Bolivia, Brazil, Chile, Ecuador, Panama, Paraguay, and Peru developed
Action Plans for the compilation of Area 2a data, concerning obstacles that penetrated the obstacle
limitation surface, in accordance with Appendix 8 to Annex 15, reaching 57% compliance, with 43%
pending completion in 2015. Progress made in this area since August 2015 was 8%.

1.9 Likewise, Argentina, Brazil, Chile, Ecuador, Panama, Paraguay, and Peru reported
progress in their Action Plans for the provision of electronic data on objects protruding from the flat slope
of 1.2% with respect to the take-off path, thus increasing imlementation in the Region from 42% to 57%,
with 43% pending implementation in 2015. Progress made in this area since August 2015 was 15%.

1.10 Regarding the provision of electronic data on the penetration of obstacle limitation
surfaces at aerodromes, Argentina, Bolivia, Brasil, Chile, Ecuador, Panama, Paraguay, and Peru had
developed Action Plans to comply with the requirement. Compliance reached 64%, with 36% pending
completion in 2016. Progress made in this area since March 2015 was 15%.
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1.11 Likewise, Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, French Guiana,
Panama, Paraguay, Peru, Suriname, and Uruguay had produced a Manual on technical specifications
for e-TOD implementation, with 16% pending completion in 2016. No progress had been made since
August 2015.

1.12 With regard to obstacle surveying for Area 2, Argentina informed that obstacle surveying
had been completed in four airports, Chile, in two airports, Panama was in a bidding process for two
airports, Peru had awarded the job for the Cuzco airport, and Uruguay expected to complete the survey by
the end of 2017.

1.13 Regarding e-TOD implementation, Suriname informed the Meeting that they were in the
planning stage, and could not give any dates yet nor define an Action Plan for either terrain or obstacles.

1.14 Guyana informed that it would take some time for the project to be implemented.
Regarding Area 2, it was informed that the main runway was currently being extended and, if obstacle
surveying started now, efforts would be duplicated. The runway was foreseen to be completed in 2017 and,
after that, they would prepare the obstacle survey plan for Area 2.

e-TOD Training in the SAM Region

1.15 The Meeting took note that regarding e-TOD training, there had been no change in the
Region. Argentina, Brazil, Chile, Colombia, Ecuador, French Guiana, Panama, and Uruguay
continued with e-TOD training plans, accounting for 56% of the States, with 44% pending completion
in 2016. No progress had been made since August 2015.

1.16 Regarding the inclusion of operational concepts in training, implementation reached
72% in the Region, with 28% pending completion in 2016. No progress had been made since
August 2015.

1.17 Regarding equipment and programmes required for e-TOD information management, the
Region had reached 56% compliance, with 44% pending completion in 2016. Progress made in this
area since March 2015 was 7%.

Service Level Agreement (SLA) and Geographic Information Systems (GIS)

1.18 Regarding Service Level Agreements (SLA) between AIM units and data providers,
Argentina informed that the SLA had been included in its plans for 2016/17. Panama informed that it had
prepared an SLA only with one provider, but still has not been signed. Suriname was preparing the SLAS
with the providers, and was in the signing phase. Likewise, the Secretariat informed that Colombia had
prepared the SLAs for all data providers, but had not been signed yet due to internal regulatory
restrictions. Chile had providers within the Administration’s quality system, as well as external
providers; the Quality Department was studying the best procedure for including external providers
within the scope of its internal regulations.

1.19 The Secretariat emphasized the importance of publishing an AIC with the numerical
requirements for keeping in pace with the changes made to the Amendments to Annex 15 in this respect.
The level of implementation of SLAs was 43%. Progress made in this area since March 2015 was
8%.
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2015
;ﬁ)tc?;ittifjezxvgﬁ]s % of States that have e_stal?)lished SLA
State systems = 56% agreements = 43%
ARG YES YES
BOL
BRA YES YES (Standard)
CHI YES YES within the Quality Integrated System
CcoL YES
ECU
FGY YES
GUY
PAN YES YES
PAR
PER YES YES
SUR
URU YES YES
VEN
1.20 The Meeting updated the information of Appendix A to this part of the Report, and the

Secretariat would make any required changes in Appendix B, corresponding to the description of
GREPECAS Project G1.

e-TOD Corrective Action Plan

121 The Meeting took note that non-compliance with the provision of terrain and obstacle
data in electronic format as of 12 November 2015 becomes a deficiency type “A”. In this regard, the
Secretariat informed that the responses to the State Letter requesting the Corrective Action Plan did not
contain significant details.

1.22 In view of the above, the Secretariat informed that a Corrective Action Plan Model
containing detailed information, subject to monitoring, had been prepared. The Meeting agreed with the
model, but deemed it important to review it. To this end, it designated a study group to review and adjust
the model to the Region. This study group was composed by Argentina, Brazil, Panama, Peru, and
Uruguay. The group submitted to the Meeting the changes to be made to the model. Finally, the Meeting
felt that it should maintain the original format and present it as a Guide for the development of an Action
Plan on e-TOD implementation. The final model approved by the Meeting is contained in Appendix C to
this part of the report, available in Spanish only.

Availability of e-TOD data through the Internet
1.23 Brazil presented a proposal on e-TOD data availability through the Internet using free
software and a geoportal. The Meeting took note of the presentation and noted that it contained a very
important methodology for the user to access the data, provided the corresponding permissions were
obtained.

Important websites to assist AIM experts

1.24 The delegation of Brazil provided some important websites to assist AIM experts in tasks
related to spatial data geo-technology, using free software. The sites were as follows:
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1)  Geonetwork: http://geonetwork-opensource.org/

a) Catalogue for registering metadata in accordance with 1SO 19115 and 19139
Methodology.
b) Catalogue for registering objects in accordance with 1SO 19110 Methodology.
2)  QGIS: http://www.qgis.org/en/site/
Geographic Information System (GIS).

3)  Geoserver: http://geoserver.org/

Map application for configuring map services (WMS, WFS, WCS, etc.) and developing
webmapping solutions.

4)  Openlayers: http://openlayers.org/

JavaScript open source library to be used for offering/displaying geographic data on the
Internet.
5)  Postgres: http://www.postgresgl.org/download/
Databank management system.
6)  Postgis: http://postgis.net/
Special Postgres databank extension for managing spatial data.
Websites presented:

1)  National Spacial Data Infrastructure (Infraestrutura Nacional de Datos Espaciales -
INDE): http://www.inde.gov.br/

Spatial Data Infrastructure of Brazil that offers data and metadata produced by Brazilean
mapping bodies, including the Aeronautical Mapping Institute.

2)  OGC (Open Geospatial Consortium): http://www.opengeospatial.org/domain/aviation
OGC technical committee for the establishment of system requirements to promote the
interoperability of aeronautical information.

3) Latin America and Caribbean Geospatial Network (Red Geoespacial de América Latina y
del Caribe - GeoSUR): http://www.geosur.info/geosur/index.php/es/noticias.

TYPE “A” chart
1.25 The Meeting took note of IATA’s request on the need to have obstacle information

available for contingency procedures related to engine failure after takeoff. 1ATA noted that knowledge
of the obstacles in the vicinity of the airport was required for safety reasons, and that charts provided in
Annex 4 (Type A chart) had to be properly updated.

1.26

The Meeting recognized that several States had not updated these charts for the last 5

years, but they noted that they were working in the updates. Argentina and Chile, for example, noted that
their charts were up-to-date. States undertook to update the information, and to monitor and correct this

deficiency.


http://geonetwork-opensource.org/
http://www.qgis.org/en/site/
http://geoserver.org/
http://openlayers.org/
http://www.postgresql.org/download/
http://postgis.net/
http://www.inde.gov.br/
http://www.opengeospatial.org/domain/aviation
http://www.geosur.info/geosur/index.php/es/noticias
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APENDICE A / APPENDIX A
SEGUIMIENTO NIVEL DE IMPLANTACION DE LA NORMA PARA LA PROVISION DE
DATOS ELECTRONICOS SOBRE EL TERRENO (E-TOD) PARA EL AREA 1 (Ref.: Anexo 15, 10.1.3)
FOLLOW-UP LEVEL OF IMPLEMENTATION OF THE STANDARD FOR THE PROVISION OF
ELECTRONIC TERRAIN OBSTACLE DATA (E-TOD) FOR THE AREA 1 (Ref.: Annex 15, 10.1.3)
ESTADOS / STATES ARG | BOL | BRA | CHI | COL | ECU | GUY | FGU | PAN | PAR | PER | SUR | URU | VEN
Modelo digital - DIGITAL MODEL
¢ Dispone la Oficina de un Modelo Digital del Y N? Y? Y Y? N N Y? N N Y N N Y
Terreno (MDT) o de un Modelo Digital de
Elevacion (MDE) u otro? (Especifique) /
Does the Office have a Model for Digital Terrain
(MDT) or a Model for Digital Elevation (MDE) or
other? (Specify).
¢ De dénde los obtuvo? (¢ de la propia % - Y? N Y? N - Y? N N Y? N N *)
organizacion, de organizacion externa? - ¢cual?)
Where did you obtain it? (from your organization,
an external organization? - which?).
¢La precision de este modelo esta de acuerdo Y Y/P Y
con requerimientos? /
The accurateness of this model is according to the
requirements?
¢Cumple con Tabla A8-1; requisitos de los datos | Y N Y* Y N N NA | Y [ YP] N N N N Y
sobre el terreno para el Area 1 del Anexo 15? /
Does it comply with Table A8-1; data requirements
for Annex 15, Area 1?
¢Dicho modelo cumple con la Norma 1SO Y N* Y Y \% N | NNJA | Y® Y N Y - N Y
191107 (Si/No) /
Does such model comply with the 1SO standard
191107 (Yes/No)
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ESTADOS / STATES

ARG

BOL

BRA

CHI

CcoL

ECU

GUY

FGU

PAN

PAR

PER

SUR

URU

VEN

Obstaculos — OBSTACLES

¢Dispone de una base de datos de obstaculos
que abarque todo el territorio de su pais? (Si/
No) /

Is there an obstacle data base covering all territory
in your country? (Yes/No).

Yl

YG

Y5

Y6

Nl

N4

¢Cémo los obtuvo? (;de la propia organizacion,
de organizacidn externa? -¢cual?) /

How did you get them (from your organization,
from an external organization? — which?

Y2

Y7

Y6

N/A

Y7

Y3

*9

¢Dichos datos cumplen con la Norma 1SO
191107 (Si/No) /

Does the data comply with the 1SO 19110
standard? (Yes/No).

N/A

¢Cumple con Tabla A8-2; requisitos de los datos
sobre obstaculos para el Area 1 del Anexo 15? /
Does it comply with Table A8-1; data requirements
on terrain for Annex 15 Area 1?

N/A

N9

P3

Planificacion — PLANNING

¢Ha establecido la Oficina un plan detallado con
las tareas, plazos, analisis de riesgos, aspectos
econémicos y demas para la ejecucion del
proyecto de implantacion del e-TOD para el
Area 1? (Si/No). (Si la respuesta es Si, indicar
plan y fechas de cumplimiento). /

Has your office established a detailed plan with
tasks, risk analysis, economical aspects, etc. for the
execution of the e-TOD implementation project for
Area 1 (Yes/No). (If answer is Yes, indicate plan
and dates of compliance).
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ESTADOS / STATES

ARG

BOL

BRA

CHI

COoL

ECU

GUY

FGU

PAN

PAR

PER

SUR

URU

VEN

¢Ha definido la Oficina un manual de
especificaciones técnicas para dicha
implantacion? (Si/No). (Consultar si se puede
acceder al mismo). /

Has the office defined a manual with technical
specifications for such implementation? (Yes/No).
(Ask if there is easy access to the same).

¢Ha definido y firmado Acuerdos de Nivel de
Servicio (SLA) con los proveedores de datos? (Si/
No). (Consultar si se puede obtener una copia
modelo de los mismaos). /

Has your office defined and signed Service Level
Agreements (SLA) with data providers? (Yes/No).
(Ask if there is an available copy of the same).

Y15

¢Dispone de un programa de capacitacion para
aquellas personas que tengan que operar con los
datos del e-TOD en la dependencia AIS? (Si/No).
(Consultar si se puede acceder al mismo). /

Is there a training programme for those persons that
have to operate with e-TOD data in AIS unit? (Yes/
No). (Ask if the same may be accessed).

Y12

YZ

Y13

Y4

¢Se han tenido en cuenta los conceptos
operacionales en este proyecto? (Si/No).
(Comentar el plan). /

Have operational concepts been taken into account?
(Yes/No). (Comments on the plan).

Y3

N




1A-4 Apéndice A al Informe sobre la Cuestion 1del Orden del Dia

Appendix A to the Report on Agenda Item 1

SAM/AIM/9

ESTADOS / STATES

ARG

BOL

BRA

CHI

CcoL

ECU

GUY

FGU

PAN

PAR

PER

SUR

URU

VEN

¢La Oficina dispone de equipamiento y
programas para la gestion de la informacion
referida a e-TOD? (Si/No). (En caso de respuesta
Si, indicar caracteristica de los equipos y
programas). /

Does the office have equipment and programmes
for information management referred to e-TOD?
(Yes/No). (In case answer is Yes, indicate the
characteristic of equipment and programmes).

N

N

Yl3

Y

Y7

Y4

N

Nl5

Y3

Y7

¢ Se han definido cronogramas y especificaciones
para la carga y verificacion de los datos referidos
al e-TOD? (Si/No). (En caso de respuesta Si,
indicar tiempos y formas de la verificacion). /
Have schedules and specifications been defined for
the load and data verification referred to e-TOD?
(YYes/No). (In case answer is Yes, indicate times and
ways to check).

N7

Yl4

Y5

NlG

Y8

Y = Si/Yes

L2 = Ver comentarios / See comments
N = No

P= Parcialmente / Partially

N/A = No aplicable / Not applicable
SIR = Sin respuesta / Without answer
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COMENTARIOS DE LOS ESTADOS / COMMENTS BY STATES

ESTADOS/
STATES COMENTARIOS / COMMENTS

1 Se dispone de datos de obstaculos que se han incorporado a una base de datos. / Obstacle data available, which has been incorporated in a data base.
2 El proveedor es el departamento de aeré6dromos. / Aerodrome Department is the provider.
¥ Se esta evaluando. / Under assessment.
* Esta en proceso de elaboracién. / In process of preparation.

ARG 5 Esté en proceso de elaboracién. / In process of preparation.
® Esta en proceso de elaboracién. / In process of preparation.
" En proceso de realizacion con el proveedor. / Under process of implementation by the provider.
8 Carta digital obtenida del ING / Digital chart obtained from ING
! Las elevaciones de los obstaculos estan en base a las elevaciones proporcionadas por el Estado Plurinacional de Bolivia. / Obstacles are in base to
elevations provided by Plurinational State of Bolivia.

BOL > Del Instituto Geografico Militar/IGM. / From the IGM.
®Las elevaciones del IGM tiene una precision de 1 x 10™. / IGM elevations have a precision of 1 x 10™.
*No se tiene implantado el Sistema de Gestion de la Calidad. / Quality assurance system is not implemented.
! Brasil tiene un Modelo Digital de Terreno (MDT) para el Area e-TOD 1 (todo el territorio nacional). Para las otras areas Brasil adoptara Modelo
Digital de Superficie (MDS). / Brazil has the Digital Terrain Model (DTM) for the e-TOD Area 1 (all national territory). For the other areas, Brazil will
adopt the Digital Surface Model (DSM).
2 El Modelo Digital de Terreno para el Area 1 e-TOD comprende lineas de contorno y puntos ploteados en 3D obtenidos de las cartas aeronauticas con
una escala de 1:250,000 y cartas topograficas con escalas de 1:100,000 y 1:50,000. Las Cartas Aerondauticas se producen por el ICA y las cartas
topograficas se producen por agencias federales encargadas de la cartografia del territorio nacional. Para areas del territorio nacional en que no existen
los productos mencionados, se usa el Modelo Digital de Terreno derivado del SRTM y disponible libre de cargo por el gobierno de EEUU. EI Modelo
Digital de Superficie para las otras areas se encuentra en preparacion por parte de ICA (Instituto de la Cartografia Aeronautica, la agencia brasilefia
responsable de la preparacion de cartas aeronauticas, publicaciones AlS y e-TOD), y se obtiene por medio de fotografias aéreas. /

BRA The Digital Terrain Model for the e-TOD Area 1 comprises contour lines and points plotted in 3D obtained from the aeronautical charts with a scale of

1:250,000 and topographical charts with scales of 1:100,000 and 1:50,000. Aeronautical charts are produced in the Air Force Institute of Cartography
(ICA) and topographical charts are produced by federal agencies that have the allocation of mapping the national territory. For areas of national territory
where the mentioned products do not exist, it is used the Digital Terrain Model derived from the Shuttle Radar Topography Mission (SRTM) and
available free of charge by the U.S. Government. The Digital Surface Model for the other e-TOD areas is being made by ICA (Aeronautical Cartography
Institute, the Brazilian agency responsible for the aeronautical charts, AIS publications and e-TOD) through aerophotogrammetry.

® La precision del Modelo Digital de Terreno para un &rea particular geografica dependera de la informacion utilizada, de acuerdo a los siguientes
valores: / The accurateness of the model digital terrain for a particular geographic area will depend on the input used, according to the following values:
o Cartas aeronauticas a escala / aeronautical charts at scale of 1:250,000 = altimetry (x50 m to 70 m) and planimetry (x125m to 250 m);

o Cartas topograficas a escala / topographical charts at scale of 1:100,000 = altimetry (+-25 m to 37.5 m) and planimetry (£50m to 100 m);
o Cartas topograficas a escala / topographical charts at scale of 1:50.000 = altimetry (10 m to 15 m) and planimetry (+ 25m to 50 m);
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o SRTM = +20m en altimetria, pero hay discrepancias en areas que presentan valores de altitud / SRTM = +20m in altimetry, but there are
discrepancies in areas that present altitude values.

Se obtendra la precision del Modelo Digital de Superficie con el fin de cumplir con las recomendaciones de la OACI. /

The accurateness of the Digital Surface Model will be obtained in order to comply with the recommendations of the ICAQO.

* Todos los items cumplen con los requerimientos, con la excepcion de la precision vertical y precisién horizontal, cuando el Modelo Digital de Terreno
se obtiene por la carta a escala 1:250,000, carta a escala 1:100,000 y por SRTM debido a que dichos datos comprenden valores menos exactos que
aquellos definidos en la Tabla A8-1. /

All items comply with the requirements with the exception of vertical accuracy and horizontal accuracy, when the Digital Terrain Model is obtained by
aeronautical chart at scale of 1:250,000, topographical chart at scale of 1:100,000 and by SRTM because such data comprises values less accurate than
those defined in Table A8-1.

> Las series de la norma ISO 19110 todavia seran estudiadas e implantadas. / The series of 1SO Standard 19110 will still be studied and implemented.

® Hay una base de datos nacional, pero no se asegura que el 100% de obstaculos de mas de 100 metros sean registrados en la base de datos, tal como se
requiere en el Anexo 15 para el Area 1 e-TOD, debido a regulaciones recientes que son efectivas desde el 2011 (Orden No.256/GM5). /

There is a national database, but it is not assured that 100% of obstacles of more than 100 meters are registered in the database, as required by Annex 15
for the e-TOD Area 1, due to the recent regulations that are effective as of 2011 (order N.256/GM5).

" Los obstaculos se obtienen a través de estudios topograficos llevados a cabo por el ICA o a través de diversas organizaciones nacionales responsables
del control regional de los obstaculos y la navegacion. /

Obstacles are obtained through topographic survey conducted by the Air Force Institute of Cartography (ICA) or through the other organizations that are
responsible for the regional control of obstacles and air navigation.

® Las series 1SO 19110 atin seran estudiadas e implantadas. / The series of 1SO standard 19110 will still be studied and implemented.

% Los datos obtenidos por el ICA cumplen con la Tabla A8-2. Los datos procedentes de fuentes externas s6lo se incluiran en la base de datos de
obstaculos si cumplen con los requisitos de la Tabla A8-2, debido a la nueva legislacion (CIRCEA 53-2), que entrd en vigor en 2013. Sin embargo, no es
posible garantizar el cumplimiento de estos requisitos para los datos existentes en la base de datos antes de que la legislacion citada. /

Data from external sources will only be included in the database of obstacles if they comply with the requirements of Table A8-2, due to new legislation
(CIRCEA 53-2), which entered into force in 2013. However, it is not possible to ensure compliance with these requirements for existing data in the
database before the cited legislation.

0°F| plan de Accién esta implantado. / Action Plan implemented.

! Brasil establecié un manual de especificaciones técnicas que definen el proceso de recoleccién, procesamiento, distribucion y almacenamiento de los
datos recogidos por fotogrametria. Sin embargo, se esta evaluando la posibilidad de adoptar otros métodos de recoleccion de datos, asi como la adicion
de mejoras en el proceso que se utiliza en la actualidad, por lo que este manual esta en proceso de revision. / Brazil established a technical specification
manual defining the process of collecting, processing, distribution and storage of the data collected through photogrammetry. However, other methods of
data collection are being considered, as well as adding improvements to the process that is used today, so this manual is under revision.

12 os técnicos que trabajan con la adquisicién y tratamiento de datos Aerofotogramétricos tenfan formacién adecuada, sin embargo, no existe un plan
formal para el mantenimiento de la capacitacidn. El establecimiento de este plan es parte del Proyecto AIM-BR, creado para gestionar la transicién del
AIS al AIM. / Technicians working with the acquisition and processing of photogrammetric data has proper training, however, there is no formal plan
for continuous training. The establishment of this plan is part of AIM-BR Project, created to manage the transition from AIS to AIM.

13 El sector responsable de e-TOD est4 equipado con 4 estaciones de trabajo con ajuste apropiado para la actividad, incluidos los monitores y ratones 3D
y almacenamiento de datos de alta capacidad. Los programas mas utilizados son ArcGIS, ERDAS LPS y Global Mapper. /
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The sector responsible for e-TOD is equipped with 4 workstations appropriate for the activity, including monitors and mice 3D and high data storage
capacity. The most used programs are ArcGIS, ERDAS LPS and Global Mapper.

14 'Se establecieron las especificaciones de carga y verificacién de datos e-TOD, formalizado en una guia de instrucciones para los operadores. El
cronograma establecido se estd revisando, y serd parte del plan del proyecto e-TOD (véase la respuesta 10). / Load and e-TOD data verification
specifications were established, formalized in an instruction guide for operators. The schedules are being revised, and will be part of the e-TOD project
plan (see item 10).

1> Brasil tiene una normativa con relacién a la provision de los datos e informaciones de los proveedores a la seccién AIS. La misma contempla todos los
puntos observados en los SLA.

CHI

! Hay establecido un grupo de trabajo que ha definido un Proyecto de Plan con tareas, plazos, analisis de riesgos y aspectos econémicos para la
implantacion de las Areas 1, 2, 3y 4. El citado Proyecto de Plan esta en una etapa de evaluacion, por lo cual ain no se ha definido un calendario de
ejecucion. / There is a work group which has defined a Plan Project with tasks, deadlines, risk analysis and economical aspects for the implementation
of Areas 1, 2, 3 and 4. The mentioned Plan Project is under assessment, and for this reason an implementation calendar has not been defined yet.

COoL

! Se dispone de un DTM. / There isa DTM.

? Instituto Geografico Agustin Codazzi. IGAC.

%30 metros. / 30 mts.

*Es producido con estandares IPGH. / Produced with IPGH standards.

> Base de datos Programa FEAMAN, GFEAMAN, ARGIS, MICROESTATION / Data Base Programme FEAMAN, GFEAMAN, ARGIS,
MICROESTATION.

® Diversas fuentes externas / Different external sources

"Programas FEAMAN, GFEAMAN, ARGIS, MICROESTATION / Programmes FEAMAN, GFEAMAN, ARGIS, MICROESTATION.

ECU

LEl Plan de implementacién e-TOD - SIG esté planificado realizarlos desde el 2014 al 2016. / e-TOD - SIG implementation plan is planned to be carried
out starting in 2014 to 2016.
2 Dentro del proyecto de implantacion del SIG y e-TOD, se contempla la capacitacion del personal AIM responsable del mismo. / Training of AIM
personnel responsible for the SIG and e-TOD Project is contemplated within its implementation.
*El plan contempla los nuevos requisitos que emanan del concepto operacional de ATM mundial; los servicios de informacion aeronautica deben
integrarse en un concepto mas amplio de gestién de la Informacion Aeronautica centrada en los datos y también se tiene en cuenta lo establecido en la
Hoja de Ruta de transicion del AIS al AIM de Ecuador. / The plan contemplates new requirements which emanate from the global ATM operational
concept; the aeronautical information services must be integrated within an ample concept of aeronautical information management centered in data and
also what is established in the Roadmap for transition from AIS to AIM of Ecuador.
*Personal AIS/MAP con experiencia y conocimientos basicos de GIS. / AIS/MAP personnel with experience and basic knowledge of GIS.

Software Microstation 95, ArcGIS 9 (En proceso de compra de licencias). / Microstation 95, ArcGIS 9 software (under process of licenses acquisition).
®El cronograma estaréa basado en tiempo establecido para el desarrollo del proyecto, seguimiento a través de Indicadores de cumplimiento de cada
etapa./The Schedule is based in time established for the development of the project, follow-up through indicators of compliance in each stage.

GUY

Estamos en el proceso de entrenar al personal para establecer una dependencia MAP para el AlS. / We are in the process of of training personnel to
establish a MAP unit for the AlS.
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FGU

TModelo Terreno Digital (DTM). / Digital Terrain Model (DTM).

2 Organizacion externa: Institut Geographique National (the French National Geodetic and Mapping Agency) — ver AIC A 2008_31
(https://www.sia.aviation- - civile.gouv.fr/dossier%5Caicfrancea%5CAIC_A_ 2008 31 EN.pdf). Las condiciones para adquirir estos datos (licencias) se
encuentran en el catalogo IGN. / External organization: Institut Geographique National (the French National Geodetic and Mapping Agency) — see AIC
A 2008 31 (https://www.sia.aviation- - civile.gouv.fr/dossier%5Caicfrancea%5CAIC_A 2008 31 EN.pdf). The conditions relating to acquisition of
these datasets (licensing) are provided in the IGN catalogue.

El producto IGN BD ALTI® es una descripcion de referencia terrestre del territorio Francés. Los Modelos DTM (Modelos Terrestres Digital) y
contornos describiendo el terreno a diferentes escalas (de 1:50 000 a 1:1 000 000) se derivan del BD ALTI®. EI BD ALTI® consiste en archivos de
vector estructurados del escaneo de contornos del terreno francés. El intervalo de contorno puede variar de 5 a 40 m. Los datos se ingresan en mapas
IGN a 1:25 000 a 1:50 000 y de fotografias adicionales a 1:20 000; 1:30.000 y 1:60 000. / IGN BD ALTI® product is a terrain reference description of
French territory. DTM (Digital Terrain Models) and contours describing the terrain at different scales (from 1:50 000 to 1:1 000 000) are derived from
the BD ALTI ®. The BD ALTI® consists of structured vector files from scanning all the contours of French terrain. The contour interval can range
from 5 to 40 m. Data is entered on IGN maps at 1:25 000 at 1:50 000 and from additional aerial photographs at 1:20 000; 1:30.000 and 1:60 000.

* Excepto en areas escarpadas donde el IGN-F recolecta datos adicionales para mejorar la precision. / Except in very steep areas where IGN-F is
collecting additional data to improve accuracy.

> Los metadatos se pueden obtener gratuitamente en el website de IGN-F, en francés. / Metadata is provided free on IGN-F website, in French.

®La recoleccion y evaluacion de los datos existentes esta en proceso. Nuevos estudios se realizan cada afio (por ejemplo en Guyana Francesa en 2011 y
en el Caribe en 2012). / Gathering and assessments of existing data are on-going. New surveys are scheduled every year (e.g. in French Guiana in 2011
and the Caribbean in 2012).

Obstrucciones aisladas artificiales aparecen en el AIP francés. / Artificial Isolated Obstructions are listed in French AIP; (see / ver:
https://www.sia.aviation-civile.gouv.fr/aip/enligne/uk/..%5CPDF_AlPparSSection%5CAIP%20FRANCE%5CENR%5C5%5C1201_ENR--5.4.pdf).

” De nuestra organizacion con apoyo de IGN-F. / From our organization with IGN-F support.

8 En proceso, con apoyo de IGN-F. / On-going with IGN-F support.

% La evaluacion de datos existentes esta en proceso, con apoyo de IGN-F. Los datos nuevos seran compatibles de conformidad con los acuerdos de nivel
servicios (SLA) con los proveedores de datos. / Assessments of existing data are on going with IGN-F support. New data will be compliant according to
service level agreements (SLA) with data providers.

9En proceso, con apoyo de IGN-F. / On-going with IGN-F support.

1 EUROCONTROL esté escribiendo un Manual de Datos de Obstaculos del Terreno, un material de guia de datos de obstaculo en el terreno, de acuerdo
al Anexo 15 de la OACI. La primera edicion del Manual de Datos de Obstaculos del Terreno ha sido evaluado por un Estudio de Pilotos Suizo-Francés
para poner el e-TOD en préctica. /

EUROCONTROL (European organisation for the safety of air navigation) is writing a “Terrain and Obstacle Data Manual”, a guidance material on the
provision of Terrain and Obstacle Data (TOD) in accordance with ICAO Annex 15. First release of “Terrain and Obstacle Data Manual” has been
evaluated through a Swiss-French Pilot Study in view of putting eTOD into practice.

2En proceso. / On-going,

3E| entrenamiento en todas las ediciones geodéticas y de cartas. / The training is global on all the geodetic and charting issues.

¥ En proceso. / On-going.

>Varios Sistemas de Informacién Geogréfica (GIS) como ESRI ArcGIS. / Various Geographic Information Systems (GIS) such as ESRI ArcGIS.

®En proceso. / On-going.
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1'S6lo se dispone de algunos obstaculos dentro del territorio nacional, sin embargo el Instituto Geografico Nacional Tommy Guardia, desarrollé un
proyecto de levantamiento en todo el territorio nacional, llevando un avance del 90%, por lo que culminando este proyecto estaremos en capacidad de
contar con los datos del terreno area 1, de acuerdo a convenio de cooperacién que existe entre las dos instituciones del estado. / There are only some
obstacles within the territory, however, the National Geographic Instituto Tommy Guardia developed a surveying project in the entire national territory,
with 90% increase, therefore, when completing this project Panama will be able to have area 1 terrain data, in accordance with the cooperation
agreement between the two State entities.

2 Panamé obtuvo el software de base de datos AIXM junto con el ArcGis para la confeccién de las cartas electrénicas de acuerdo con una inversion que
realizé el estado para el mejoramiento de los Servicios de Navegacion Aérea. / Panama obtained the AIXM database software with ArGis for the

PAN preparation of electronic charts with an investment of the State for the improvement of Air Navigatio Services.
® Los obstéaculos en el area de los aer6dromos se tienen parcialmente en cada aeré6dromo, sin embargo se hacen las coordinaciones para el levantamiento
de nuevos obstaculos construidos en las inmediaciones de los aerédromos. Tocumen, S.A. junto con AAC haran los esfuerzos para el levantamiento de
los obstaculos para los aerédromos dentro del area terminal. / Obstaches in the aerodromes area are partially in each aerodrome, however coordinations
are being made for the surveying of new obstacles built in the aerodromes surroundings. Tocumen S.A. with the CAA will make efforts for obstacle
surveying for the aerodromes within the terminal area.
* Panamé dispone de un Programa de Capacitacién anual en donde estan incluidoS todos los aspectos relacionados a cursos y seminarios e-TOD. /
Panama has an annual Training Programme where all the issues related to e-TOD courses and seminars are included
13610 se dispone de informacidn gréfica aislada de obstaculos de algunos aer6dromos y que aparecen en algunas cartas aeronauticas, no se encuentra en
una base de datos. / Only isolated obstacle graphical information available of some aerodromes and shown in some aeronautical charts, not found in a
data base.

PER ? De levantamientos topogréficos realizados por la propia organizacion. / Topographical surveying by same organization.
3Se cuenta con equipos de medicién GPS R8 diferencial y estacién total TOPOCON 7500, 02 estaciones de trabajo HP Z800, software de disefio CAD. /
GPS R8 differential measuring equipment available and total station TOPOCON 7500, 02 workstations HP Z800, CAD design software.
* Carta digital obtenida del ING. / Digital chart obtained from ING.
YEn proceso. / On-going.
2En proceso. De la propia Organizacion y externa. IGM — Instituto Geogréfico Militar. / On-going. From the organisation and outsided source. IGM.
*En proceso. / On-going.
#2011 - 2015

URU

> En proceso. / On-going.
® En proceso. / On-going.
’Sistema de Informacion Geografica ARC-GIS ESRI. / Geographical Information System ARC-GIS ESRI.
8
2011 - 2015.
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*I De organizacién externa. / Outside sources.
Souttle Radar Topography Mission-National Geospatial Inteligence Agency (NGA) y/and National Aeronautics and Space Administration (NASA).
*2 90 metros. / 90 mts.
*390 metros. / 90 mts.
** Se tiene archivos de trabajos geodésicos para los Aeropuertos Internacionales de Venezuela, donde hay obstaculos en el alrededor y aprox del
aeropuerto. / There are geodetic work files for International Airports in VVenezuela, where there are obsctacles around and approx to the airport.
% Los archivos mencionados anteriormente se obtuvieron por trabajos de la propia organizacion. / The files previously mentioned were obtained by
VEN works of the same organisation.

El Servicio AIS de Venezuela a fines de 2013 adquirié un GIS que estd en Fase 1 de ejecucion (completar Base de datos estructurados y no
estructurados) para generar un AIP electronico. En la Fase 2 se adquirird el Médulo e-TOD para gestionar la base de datos e-TOD de Obstaculos y
Terreno que afectan las Areas 1, 2 y 3 de los aeropuertos internacionales y espacios aéreos adyacentes.en Venezuela. / By end 2013 AIS Service in
Venezuela acquired a GIS which is in execution phase 1 (complete structured and no structured database) to generate electronic AIP. In phase 2 e-TOD
module will be acquired to manage e-TOD Obstacle and Terrain database affecting Areas 1, 2 and 3 of international airports and adjacent airspace in
Venezuela.
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PROJECT DESCRIPTION (DP)

SAM Region DP N° G1
Programme Title of the Project Start End
AIM Implementation of the provision of electronic terrain and obstacle data
(e-TOD) (SAM)
(ICAO Programme 26/09/11 31/12/17

Coordinator:
Jorge Armoa)

Project coordinator: Juan Gonzalez (Uruguay )

Experts contributing to the project: ~ SAM/AIM 1IG

Support the implementation of the provision of e-TOD by SAM States, and provide guidance to States on GIS acquisition and

Objective management.
The scope of the project contemplates the assessment and identification of implementation levels associated to the provision of electronic
terrain and obstacle data. It contemplates the drafting of an Action plan and guides for the implementation of e-TOD to support
Scope developments in the provision of electronic terrain and obstacle data for the evolution of digital terrain models (DTM) to gradually
improve electronic aeronautical charts and other similar products, with the support of tools such as the geographical information systems
(GIS).
e Number of States that have implemented GIS or automated systems.
Metrics e  Guide-document with action plan approved.
e  Number of States that establish SLAs.
e  Main Airports with Area 2 (eTOD) Surveyed
The conduction of project activities will be coordinated among project members, the project coordinator, and the programme coordinator,
mainly through teleconferences (GoToMeeting application) and meetings that may be held within other scheduled events, based on the
Strategy activities of the work programme. The project coordinator will coordinate with the programme coordinator for the inclusion of additional

experts, if warranted by the tasks and works to be executed.

The results of the work done will be submitted to the consideration and review of State experts in the form of a final consolidated document
for analysis, review, and approval, and for presentation to the GREPECAS PPRC by the programme coordinator.




SAM/AIM/9-WP/02

-B2 -

Goals

Draft the Guide-document containing the objectives of the e-TOD project. 2012.
Define the technical and e-TOD project specifications. 2012.
Prepare the document containing the e-TOD technical specifications. 2012.
Guide on the acquisition of a geographical information system (GIS). 2012.
GIS implementation Manual. 2012.
Available Methodology and tools for surveying Area 2. 2013
Main International Airports with Area 2 surveyed. 2017

Rationale

Compliance with the SARPs of Annexes 15 and 4 to facilitate the execution of performance-based air operations and to advance with the
AIS-AIM Transition Roadmap. A close relationship with other projects is needed in order to obtain the operational requirements of the
aforementioned applications and their respective tentative dates of implementation.

Related projects

This project is related to Project G3 “Implementation of the Quality Management System in the AIM units” in the CAR/SAM States.

Relationship
with the
. . performance- Responsible
Project deliverables based party
regional plan
(PFF)
Survey on the status of eTOD PFF: SAM Juan Gonzélez
implementation. AIM/02 Uruguay
Generate follow-up report PFF: SAM Juan Gonzalez
' AIM/02 Uruguay
Develop Guide-Document with . ,
the objectives of the eTOD PFF. SAM Juan Gonzalez
. AIM/02 Uruguay
project.

Define the technical . ,
specification of the eTOD PFF: SAM Juan Gonzalez
. AIM/02 Uruguay

project.
Develop the document with the PFF: SAM Juan Gonzélez
eTOD technical specifications. AIM/02 Uruguay

Status of
implementation*

Delivery date

Comments

30/11/2011 Finalised on schedule.
30/04/2012 Finalised on schedule.

Finalised on schedule.
30/09/2012 Delivered 30/09/2012

Finalised on schedule.
30/09/2012 Delivered 30/09/2012
30/09/2012 Finalised on schedule.

Delivered 30/09/2012




Guide for the acquisition of a

geographical information system PFF. SAM Juan Gonzalez
AIM/01 Uruguay
(GIS).
GIS implementation manual PFF. SAM Juan Gonzalez
' AIM/01 Uruguay
Present to States the different .
options available for surveying ASBU:BO30 ICAO Coordinator
DATM
Area 2
Guide to develop a Digital PZTI:\/ISIQZM Ad Hoc Group
Terrain Model (DTM) or a ASBU-BO30 SAM/AIM/I7
Digital Elevation Model (DEM) DATM Meeting
Complete 50% States with DTM PFF: SAM
: . AIM/02
and/or DEM implementation ASBU'BO30 States
before SAM/AIM/7 Meeting DATM
PFF: SAM
Availability of programmes to AIM/02 States
manage e-TOD informaiton ASBU:BO30
DATM
PFF: SAM
Action Plan for AIM/02 States
electronic terrain datain Area2 | ASBU:BO30
DATM
Action Plan for PPF. SAM
electronic obstacle data in Area AIM/02 States
> —_= ASBU:BO30
DATM

Resources required

-B3 -

SAM/AIM/9-WP/02

09/03/2012 Finalised on schedule.
09/03/2012 Finalised on schedule.
26/07/2013 Finalised on schedule.
30/03/2015 Finalised on schedule
12/11/2016 49% finalised on schedule.
12/11/2016 49% States finalised on schedule.
12/11/2017 49% States finalised on schedule.
12/11/2017 42% States finalised on schedule.

Designation of experts in the execution of some of the deliverables. More commitment by States to support the designated Coordinators and

experts.
*Grey Task not started
Green Activity underway as scheduled

Activity started with some delay but expected to be completed on time
Red It has not been possible to implement this activity as scheduled; mitigating measures are required
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Agenda Item 2: Implementation of Aeronautical Information and Aeronautical Data
Exchange Systems

2.1 Under this agenda item, the Meeting reviewed the following paper:

» WHP/05 - GREPECAS Project G2 (Presented by the Secretariat)
» WHP/06 - Implementation of SWIM (Presented by the Secretariat)

GREPECAS Project G2

2.2 The Coordinator of Project G2 - “Implementation of Aeronautical Information Exchange
Systems (AIXM)”, in coordination with the Secretariat, presented several activities, which were reviewed
by the Meeting. The activities are presented in Appendix A to this part of the report. The Meeting
deemed it important to update the dates of the activities and change their status. These changes are
reflected in Appendix A.

2.3 The Secretariat reminded the Meeting that the four EUROCONTROL documents
selected as a starting base to analyse the operation of AIXM systems--the Temporality Model (Appendix
B), AIXM Conceptual Model (Appendix C), AIXM Application Schema Generation (Appendix D) and
Feature Identification and Reference (Appendix E)--had been circulated at the SAM/AIM/8 meeting to
gather comments and suggestions from the States in order to prepare the final document for the AIXM
Implementation Guide.

2.4 The Meeting felt that, although there was software available in the market that offered all
the technical features described in the document, it was important to have this document available to
assist in the drafting of the technical specifications of the software to be required and to be aware of the
technical aspects related to information technology.

2.5 The Project Coordinator explained the technical contents of the document and
emphasized the need for IT experts to work together with AIS/AIM experts in AIXM implementation, in
order to supplement their knowledge and the systems to be used.

2.6 The Meeting approved the aforementioned documents. Consequently, the Project
Coordinator will have to prepare the final document based on them.

2.7 Furthermore, the Meeting agreed to conduct AIXM tests between Argentina and Panama
on 30 March 2017, and between Brazil and Peru on 27 April 2017.

Implementation of SWIM

2.8 The Meeting took note of the implementation of the future aviation Intranet called
“SWIM”. The Secretariat informed that the implementation of system-wide information management
(SWIM) was necessary because the existing information exchange model prevented prospective
implementation of future operational performance improvements.

2.9 The Meeting was informed that implementation required a multidisciplinary approach
involving several ATM areas, a communication infrastructure and information technology. It was
recognized that it consisted of standards, infrastructure, and governance for managing information
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concerning air traffic management and the exchange of data and information between authorised
individuals through interoperable services.

2.10 The Meeting noted that, in addition to communication and IT infrastructure, the States
should consider implementing standard information exchange models (AIXM, WXXM, FIXM, AIDX) to
facilitate SWIM implementation.

211 The Secretariat reminded the States that they should be aware that the implementation of
ASBU Block 1, which included SWIM, started in 2018.
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APPENDIX A
SAM Region PROJECT DESCRIPTION (DP) DP N° G2
Programme Title of the Project Start End
AIM G2: Implementation of Aeronautical Information Exchange Systems (AIXM) (SAM)
(ICAO Programme Project coordinator: Eng. Karina Calderon 01/03/12 01/12/17
Coordinator:
Jorge Armoa Cafiete) Experts contributing to the project: SAM/AIM/IG
Objective Prepare an action plan to be implemented by States for the application of the aeronautical information/data exchange model.
The scope of the project contemplates the evaluation and identification of automation levels associated to the integration of the
Scope aeronautical information and data exchange model in the Region, through surveys, the identification of database providers, and the follow-
up on the development of SARPs on this matter.
Metrics Number of States that have implemented an Action Plan for data exchange systems.
Goals Complete all the documentation needed by States before 31/12/16.
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Project activities will be coordinated among project members, the Project Coordinator, and the Programme Coordinator, mainly through
teleconferences (GoToMeeting application). Seminars/meetings are scheduled in accordance with work programme activities. The Project
Coordinator will coordinate with the Programme Coordinator for the inclusion of additional experts, if warranted by the tasks and work to

Strategy be performed. Coordination will take place between the CAR and SAM Regions. The results of the work done will be submitted to the
consideration and review of State experts in the form of a final consolidated document for analysis, review, and approval, and for
presentation to the GREPECAS PPRC by the Programme Coordinator.

Rationale Integrate aeronautical information so as to permit the interoperability of ATM systems while preserving safety, applying the information

exchange models.

Related projects

This project is related to Project G3 “Implementation of the Quality Management Systems in the AIM units in SAM States”.

Relationship
with the
. . performance- Responsible *Status of .
Project deliverables based party Implementation Delivery date Comments
regional plan
(PFF)

S;rnvg); gbize provision of 1AIP, D-ATM ICAO coordinator 16/03/12 Finalised on schedule at the SAM/AIM meeting.
g;;::slatlon of IAIP survey to D-ATM ICAO coordinator 16/03/12 Finalised on schedule at the SAM/AIM meeting.
Collection and updating D-ATM ICAQO coordinator 16/03/12 Finalised on schedule at the SAM/AIM meeting.
Collection of experiences in
SAM States with the electronic D-ATM ICAO coordinator 16/03/12 Finalised on schedule at the SAM/AIM meeting.
AIP
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Develop AIXM action plan D-ATM ICAO coordinator 24/04/15 Finalised on schedule.

AIXM documentation collection D-ATM ICAO coordinator 22/05/15 Finalised on schedule.

AIXM documentation translation D-ATM ICAO 10/07/15 Finalised on schedule.

AIXM documentation revision D-ATM ICAO coordinator 21/08/15 Finalised on schedule.

Documentation validation D-ATM ICAO coordinator 30/11/16

Rf;i;ogestgc;f:;;em describing D-ATM ICAO coordinator 28/02/17

AIXM tests D-ATM ICAO coordinator 3042?6}131{;“(1

tTerS"’t‘;‘Srg‘s'jft';’gatz”d reception of | 5 ATM ICAO coordinator 31/05/17

AIXM seminar D-ATM ICAO coordinator 02/10/15 Finalised on schedule.

AIXM management - concept | Aty | |CAO coordinator 27/12/16

guidance material

Resources required Designation of experts in the execution of some of the deliverables. Commitment by States to support the coordinators and experts.
*Grey Task not started.

Geen Activity underway as scheduled.

Activity started with some delay but would be completed as scheduled.

Red This activity has not been implemented as scheduled and mitigation measures are required.
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Aeronautical Information Exchange Model
(AIXM)

Copyright: 2010 - EUROCONTROL and Federal Aviation Administration

All rights reserved.

This document and/or its content can be download, printed and copied in whole or in part, provided that the

above copyright notice and this condition is retained for each such copy.

For all inquiries, please contact:

Navin VEMBAR - Navin.Vembar@faa.gov

Eduard POROSNICU - eduard.porosnicu@eurocontrol.int

Part Part Edition Part Reason

Edition No. Issue Date Author for Change

0.1 Draft 24 APR 2007 Design Team Initial Draft

0.2 Draft 04 JUN 2007 Design Team Updated after discussions in St. Louis
and Frankfurt.

0.3 Draft 10 JUN 2007 Design Team Updated after comments from AIXM FG
#8 Meeting and from Edna.

0.4 Proposed | 15 JUL 2007 Design Team Removed “Static” Time Slices from the
model. Re-organised the presentation of
the different kinds of Time Slices.

0.5 Proposed | 12 NOV 2007 | Design Team Clean-up for first public version.

0.6 Proposed | 01 FEB 2010 Design Team Describe PropertiesWithSchedule
concept introduced in AIXM 5.1 (see
chapter 2.8)

Include UML diagrams from AIXM 5.1
model

1.0 Released | 15 SEP 2010 Design Team Released version, to be used as
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1. The need for a temporality model

Time is an essential aspect on the aeronautical information world, where change notifications are
usually made well in advance of their effective dates. Aeronautical information systems are usually
requested to store and to provide both the current situation and the future changes. The expired
information needs to be archived for legal investigation purposes.

For operational® reasons, a distinction is usually made between:

0 permanent changes (the effect of which will last until the next permanent change or
until the end of the lifetime of the feature) and

0 temporary status (changes of a limited duration that are considered to be overlaid on
the permanent state of the feature).

A temporary change includes the concepts of overlay and reversion. The temporary change is
overlaid on the permanent feature state. When the temporary change ends, the temporary changes no
longer apply and we revert back to the permanent feature state.

Note that, from an operational point of view, “temporary status” also includes the concept of
“temporary features”. However, from the AIXM point of view, temporary features are in no way
different from normal features. The feature is created and withdrawn, just that the life span is shorter
than usual.

In order to satisfy the temporal requirements of aeronautical information systems, AIXM must
include an exhaustive temporality model, which enables a precise representation of the states and
events of aeronautical features. In particular, this shall enable the development and the
implementation of digital NOTAM. By digital NOTAM we mean replacing the free text contained
in a NOTAM message with structured facts, which enable the automated processing of the
information.

A general temporal model should be uniformly applied to all aeronautical feature types and the
temporality concept should be abstracted from the task of modeling object properties. At the
conceptual level, the model should describe the temporal evolution of the features, as they occur in
the real world. This shall be done in compliance with the following rules:

Completeness - all temporal states must be representable;

Minimalism - use of minimal number of elements;

Consistency - no reuse of elements with different meaning;

Context-free - meaning of (atomic) elements independent of context; no functional
dependency of (atomic) elements at the data encoding level;

OO0OO0O0

The data exchange specification shall support the conceptual model. In addition, convenience
elements (“views”) may be introduced in the data exchange specification in order to facilitate the
operations. This means that the data exchange specification may deviate from the “minimalism” rule.

! For example, systems that produce printed aeronautical documentation (AIP, charts) tend to ignore
temporary status information; only the static data is represented on such printed products.
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2. Building the Temporality Model

In order to explain the AIXM Temporality Model, this chapter follows a step-by-step approach, in
which the elements that compose this model are added progressively in order to satisfy the
operational needs.

2.1 (step 1) Time varying properties

There are two levels at which aeronautical feature instances are affected by time:
0 Every feature has a start of life and an end of life;
0 The properties of a feature can change within the lifetime of the feature; this
includes the possibility for a property to not be defined over a time period.

The start of life and the end of life may also be considered as feature properties (attributes). This
gives the following high-level list of properties for any AIXM feature:

o0 aglobal unique identifier;

0 the start of life (date and time);

0 theend of life (date and time);

0 attributes and associations that qualify, quantify or relate in some form that feature.

It is considered that any feature property may change in time, except for the global unique
identifier. This is a key assumption of the AIXM Temporality model.

The first step in the construction of the AIXM temporality model is represented by the diagram
below, which shows the values of a feature’s properties (P1, P2, ... P5) along a timeline.

Feature A
Properties

P1 ‘ value 1 ‘ value 2 ‘ value 3 ‘

P2 ‘ value a | ‘ value b |

P3 ‘ value x |

P4 | value z |

oL s

| | Time

Figure 1 — Time varying properties

Discussion: Can the start of life and the end of life properties of a feature vary in time?

At first sight, probably not. A feature is created at a moment in time and will cease to exist at
another moment in time. But this is true only when considering the already known history of a
feature. When exchanging data about the future, there might be situations where the start/end of life
is planned to happen at a certain date/time and this date might change.

Therefore, we have to include the start/end of life of a feature in the time varying properties list.
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2.2 (step 2) The Time Slice model

Temporality Concept

The temporality model adopted2 by AIXM describes feature events and states. An event is a change
of one or more feature properties. A state is the feature property set valid over a time period. An
event occurs at the transition between states. In the diagram below events are located at the vertical
cuts while states are represented as the feature property set between events.

event
A N
Fealure L t\\
Properties ,~ states ™
. AR,
I [ ~ Bl - [ B W
P1 ~ Y A
P2 J_
P3 '
P4 | B 2 1 | 2
es | [ | | [T
Y L . R ) N =
TimeSlices: | TS1 182 TS3 [T54| T85 | T86 | TS7 | T88

h Figure 2 — Events and States

In order to describe the feature properties during states and events, the time varying properties of
every feature are encapsulated in a container called “Time Slice”. The history of the feature is
described with “state” Time Slices, each containing the values of the time varying properties
between two consecutive changes (events). Each Time Slice has maximum one value for each
property and one specified validity period. In an UML diagram, the basic Time Slice concept is

represented as below:

-.&AIXMFeature
identi*r - UUID

1_.*v +time varying properties

AlXMFeatureTimeSlice
IGvalidTime
IeifeatureLifetime
Iproperty1

Iproperty3

]

N Time Slice is valid

validTime = the time period for which theﬁ

Iproperty2 T

featureLifetime = property of the
feature; it indicates the date and time
when the feature was created and the
date and time when it will cease...

Figure 3 — AIXMFeatureTimeSlice

% The AIXM Time Slice model is based on the 1SO 19136 (GML) timeslice concept.
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Discussion: Why not a validity period for each property?

Instead of grouping property values in Time Slices, another approach could be a temporal model
where every property gets it own validity period.

The first argument against this approach is that, in general, the properties of a feature do not
change independently from each other. There exist operational constraints that link the values of
some properties with the values of other properties. Therefore, several properties would have
anyhow to be grouped together, with a common validity period.

The second reason is that changes in the aeronautical world are regulated by the AIRAC cycle. This
imposes that significant operational changes occur at predefined dates, in order to ensure the
predictability of the aeronautical environment and to allow time for the users to accommodate with
the changes. In general, aeronautical features have stable property values between AIRAC cycle
dates. Therefore, grouping together the properties in Time Slice with a unique validity period is a
simplified temporal model, which supports well the operational requirements.

2.3 (step 3) Temporary events — digital NOTAM

Aeronautical features may be affected by temporary events, such as a navaid being out of service, a
runway being closed, a restricted area becoming active, etc. All such events generate temporary
changes in the values of one or more feature properties. At the end of the temporary event, the values
of these properties are reversed to their static values.

In order to model temporary events, we need to specialise the basic temporality model defined at step
2 by differentiating between two kinds of Time Slices:

e Baseline = a kind of Time Slice that describes the feature state (the set of all feature’s
properties) as result of a permanent change.

e Temporary = a kind of Time Slice that describes the transitory overlay of a feature state
during a temporary event.

From a “payload” point of view, there exists an essential difference between Baseline and
Temporary Time Slices:

o0 A Baseline Time Slice includes the values of all time varying feature properties that
are defined for the time of validity of the Time Slice; for example, in the diagram
below, TS2 will include the values of p1, p2, p4 and p5;

o0 A Temporary Time Slice includes just the values of the properties that are
temporarily changed; for example, in the diagram below, TS “temp” will include
just p4="value w”. For this reason, temporary Time Slices are called “Temporary
Delta” Time Slices.

Note: a temporary change could also consist in a feature property becoming temporarily
undefined (no value). For this purpose, feature properties can also get a ‘nil” value.
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Fealure
Properties
P1
P2
P3
P4 temporary
—_— value w 5 EmE Smms 2= i ImEs = .
Ps| (| |-
| |
Y . | LL Lk | | E J Time
TimeSlices: | TS 1 | | TS 2 | 753 |TS54 TS S | T86 | T=7 | S8
TS "temp

Figure 4 - BASELINE and TEMPDELTA TimeSlices

One reason for temporary Time Slices to contain strictly the modified properties is to avoid
confusions that could result from overlapping temporary events. When several temporary delta
overlap in time, complicated rules would be necessary in order to decide which values to include for
not affected properties. Should the values of the baseline Time Slice be included? Or should the
other temporary changes be considered? Therefore, the model is clearer if only the affected
properties are included in Temporary Delta Time Slices.

With regard to the UML model, as the Temporary Delta Time Slices need to be distinguished from
the baseline ones, an additional attribute is necessary in the AIXMFeatureTimeSlice class. This is
named “interpretation” and indicates the type of Time Slice - BASELINE or TEMPDELTA, as
shown in the figure below.

Al MFoature
gidentifier : LLUID

1 =.|, Hime varying properties

AlxMFeature TimeSlce
envalidTime

featureLifetime
&property
$property?
gproperty3

P

Figure 5 — FeatureTimeSlice with “interpretation” property

The essential benefit brought by TEMPDELTA Time Slices is that they enable the encoding of
“digital NOTAM”. A TEMPDELTA Time Slice will contain the values of all feature properties that
are overlaying for a limited time period the baseline values.
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Discussion: Why not considering the temporary change as a sequence of two permanent changes?

Using a Time Slice model with BASELINES only, the interval TS2 would have to be split into 3 new
Time Slices, for example TS2a, TS2b and TS2c. In this approach, the temporary situation would be
modeled as a sequence of two permanent changes. The disadvantage of this solution is that the
information about the temporary nature of the value “w” would be lost. There exist aeronautical
applications, such as charting and AIP production, which normally ignore the temporary changes.
Such applications need to know if a value is temporary or part of the baseline.

Also, temporary events, such as the activation of a restricted area, have a life of their own: first the
activation is requested, than planned for a time interval maybe different from what was requested,
than active for maybe a shorter time than planned, etc. In order to correctly model the life of
temporary events, they need to be modeled as such and not hidden behind fictitious permanent
changes.

2.4 (step 4) Current Status - SNAPSHOT Time Slices

The temporality model described up to this point complies with the rules for completeness,
minimalism, consistency and context-free mentioned at the end of section 1. Using BASELINE and
TEMPDELTA Time Slices it is possible to describe the temporal evolution of the time varying
properties of aeronautical features, covering both permanent states and temporary events.

However, the model is slightly inconvenient for a real life implementation, because it lacks the
possibility to communicate the current status of a feature, which results when merging the baseline
data with any temporary data that is effective at that moment in time. For convenience, we need an
additional kind of Time Slice to be included in the model. This will be named “SNAPSHOT” and
will carry the result of merging the effective BASELINE information with all overlaying
TEMPDELTA that are effective at a that moment in time. Typically, a SNAPSHOT Time Slice will
have a Time Instant as validTime.

e SNAPSHOT = A kind of Time Slice that describes the state of a feature at a time instant, as
result of combining the actual BASELINE Time Slice effective at that time instant with all
TEMPDELTA Time Slices that are effective at that time instant.

Note that for a SNAPSHOT, the correctionNumber and the sequenceNumber properties shall not be
populated.

2.5 (step 5) Data exchange — need for PERMDELTA Time Slices

Another kind of Time Slice that will be introduced for convenience is in support to systems that need
to notify the clients about data updates. There exist two types of applications:

1. “Pull” Systems - provide an interface by which a client can query the aeronautical
information and extract the results of the query;

2. "“Push” Systems - generate and transmit to the client notifications about aeronautical
information changes.

For “push” systems, it is difficult to use only these three kinds of Time Slice for communicating
(generating and transmitting) information about the future. For example, how to communicate
information about the end of life (decommissioning) of a feature?

Using BASELINE Time Slices for this purpose would require communicating an ‘update’ of at least

the last sent Time Slice, with an updated value of the ‘endOfLife’ property (encoded as
featureLifetime/endPosition). This would also require interpretation rules such as “if the endOfLife
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is equal with the end of validity of the Time Slice, then this means that the feature is permanently
withdrawn”. The postponement of a withdrawn, which is operationally possible, would require a
second update of the endOfL.ife, which might become complicated to interpret.

A more convenient solution is to include in the temporality model a Time Slice that represents
permanent change events. This will be called Permanent Delta (PERMDELTA).

e PERMDELTA = A kind of Time Slice that describes the difference in a feature state as
result of a permanent change.

The end of life can now be communicated with a PERMDELTA Time Slice in which the
featureLifetime/endPosition gets a value,. Symmetrically, the start of life can also be communicated
with a PERMDELTA Time Slice, in which the featureLifetime/startPosition property and the other
feature properties get their initial values. Being modeled as formal events, the start of life and the end
of life can relatively simply be postponed or advanced (this requires a mechanism for updating an
‘event’ Time Slice, which will be discussed later in this paper).

A second advantage of PERMDELTA Time Slices is that client systems no longer need to compare
the previously received BASELINE Time Slice with the new one in order to detect the changed
attributes. This process may be time consuming and even error prone. The data originator is the best
positioned to know the list of changed properties and the PERMDELTA Time Slice gives the
possibility to communicate this information to interested clients. This facilitates the implementation
of systems that are not interested in changes of certain feature properties. For example, charting
applications - a PERMDELTA affecting properties that do not appear on the chart will easily be
ignored.

From a conceptual point of view, a PERMDELTA Time Slice occurs at the edge between any two
consecutive BASELINE Time Slices and it contains values strictly for the changed properties.

All these kinds of Time Slices are described in Figure 6.

Conceptually, there exists a direct dependence between PERMDELTA and BASELINE Time Slices.
However, this does not mean that the BASELINE Time Slice needs to be effectively instantiated
after each PERMDELTA. In an implementation, it is possible, for example, to “accumulate”
PERMDELTA Time Slices. The instantiation of a new BASELINE might occur, for example, after
each third PERMDELTA affecting a feature.
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f
Feature
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|
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Figure 6 — Four types of TimeSlices
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2.6 (step 6) Data exchange — corrections

In the aeronautical world we need to communicate information about events that are planned to take
place in future. Inevitably, the reality might be different from the initial planning and it might be
necessary to update the already communicated information.

As in AIXM the properties of a feature are encapsulated in Time Slices, this means that we need a
mechanism for updating/correcting a previously communicated feature Time Slice. First, a key is
necessary for the identification of the Time Slice concerned. For this purpose, a “sequence number”
attribute is introduced in the model, playing the role of unique identifier for each Time Slice
inside a feature.

If necessary to correct a previously communicated Time Slice, an update of the Time Slice will be
provided, having the same sequence number but a higher correction number. As a consequence, if
there exist more than one Time Slice with the same sequence number related to a given feature, the
one with the higher correction number will be considered valid.
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The UML representation of the final AIXM 5 Feature Time Slice model is provided below:

ALK WFeature
gidentifier : LUUID

1 _;I+time warying properties
AL MFeatureTimeSlice
validTime
@interpretation
@sequenceMumber
oleaturelifetime
oproperty
@praperty?
gpraperty3
&

Figure 7 — Complete AIXMFeatureTimeSlice model
To summarise, the following Time Slice types are used in the AIXM:

0 BASELINE = a kind of Time Slice that describes the feature state (the set of all feature’s
properties) as result of a permanent change.

0 PERMDELTA = A kind of Time Slice that describes the difference in a feature state as
result of a permanent change.

o TEMPDELTA = a kind of Time Slice that describes the overlay of a feature state during
a temporary event.

0 SNAPSHOT = A kind of Time Slice that describes the state of a feature at a time instant,
as result of combining the actual BASELINE Time Slice (valid at that time instant) with all
eventual TEMPDELTA Time Slices that are effective at that time instant.

Discussion: What was the temporality model of past AIXM versions?

AIXM 3.x and 4.x provide limited temporality support. It is possible to encode the feature state at a
point in time (AIXM-Snapshot message) and to communicate baselines (AIXM-Update). AIXM 3.x
and 4.x do not support the direct encoding of the temporary status information; it would have to be
done as a sequence of two baselines, one changing the properties and the second one reverting to
the previous situation. But this does not allow distinguishing between real permanent changes and
temporary status information.

In addition, AIXM 3.x and 4.x embed temporality in the exchange message rather than in the feature
itself. Consequently, temporality was a property of the message rather than a property of the
aeronautical feature. The message properties describe how receiving systems should interpret the
message content.

The limited capabilities to transmit temporal information using Update and Snapshot messages in
AIXM 3.x and 4.x have led to the development of this more complete AIXM 5 Temporality Concept,
at feature level.
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2.7 Properties with schedule

The Temporality Model described up to this point works well for features that have properties with
constant values during their time of validity. In some cases, one or more properties of a feature may
have their own cyclic variation in time according to an established schedule. For example, a navaid
can be operational during day time and unserviceable during night time; a restricted airspace could
be active every day from 09:00 till 17:00; etc.

To model such situations, the concept of “properties with schedule” has been introduced in AIXM
5.1. The idea is to associate the properties that have cyclic varying values with a “Timesheet” that
describes the times when each value is applicable for those attributes. The concept of
Timetable/Timesheet already existed in AIXM 3.x and 4.x. It was inherited as such in AIXM 5.0,
where it was found to sometimes overlap with the TimeSlice concept. Therefore, a re-thinking of the
role of Timesheets was necessary in AIXM 5.1 (see Change Proposal 5.1-35, which provides a more
detailed analysis of the need for schedules in AIXM).

Discussion: Does the model really need to support schedules?

It is obvious that schedules exist in the aeronautical data domain. The question is whether the
TimeSlice concept is sufficient or not for also coverings such situations.

Theoretically, the TimeSlice model without schedules can be used for a feature (such as a navaid)
that has a property (such as operational hours) that changes cyclically (such as operational every
day from 06:00 — 22:00). But this means that either a dedicated BASELINE or a TEMPDELTA is
encoded each time when the operationalStatus changes from operational to unserviceable. This
would generate either 730 BASELINE TimeSlices or one BASELINE Timeslice and 365
TEMPDELTA TimeSlices in a year, which is a significant inconvenience. In addition, the ““cyclical™
aspect would not be immediately visible.

Therefore, the TimeSlice model needs to be complemented with a “‘schedules” concept, which
enables to model directly the cyclic variation of the values of one or more feature properties.

At the feature level, all the properties that change according to an established schedule must be
isolated in a separate class, as illustrated below with class NavaidOperationalStatus. This class
inherits from an abstract class called “PropertiesWithSchedule”.

<<object>>
PropertiesWithSchedule

(from Schedu les)

B

‘ <<feature>>

Navaid
<<object>> type : CodeNavaidSeniceType
NavaidOperationalStatus 0.* work sBy deS|gn§E|(_)r :t'\(l:odeﬁa\aldDeagnatorType
operationalStatus : CodeStatusNavaidType << & ame: Iexthamelype

flightChecked : CodeYesNoType purpose :
CodeNavaidPurposeType signalPerformance :
CodeSignalPerformancelLSType courseQuality :
CodeCourseQualitylLSType integrityLevel :
CodelntegrityLevelLSType

signalType : CodeRadioSignalType +availability

Figure 8 - Properties with schedule model
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The abstract class PropertiesWithSchedule is then associated with Timesheet(s).

<<object>>
PropertiesWithSchedule

¢

isComposedOf

+timelntenal |, o, *
\

<<object>>
Timesheet

timeReference : CodeTimeReferenceType

startDate : DateMonthDay Type

endDate : DateMonthDay Type

day : CodeDayType

dayTil : CodeDayType

startTime : TimeType

startEvent : CodeTimeEventType startTimeRelativeEvent :
ValDurationType startEventinterpretation :
CodeTimeEventCombinationType endTime : TimeType
endEvent : CodeTimeEventType

endTimeRelativeEvent : ValDurationType
endEventinterpretation : CodeTimeEventCombinationType
daylightSavingAdjust : CodeYesNoType

excluded : CodeYesNoType

Figure 9 - Timesheet class

The Timesheet class contains the time reference system (UTC-12 to UTC +14), daylight saving
indicator and provides the possibility to include/exclude specified dates and times. It can, for

instance, represent:

e asingle repetitive time period, such as "each Monday from 10:00 to 16:00";

¢ asingle time block spreading over several days, such as "From each Monday 10:00 till
Thursday at sunset"

e adate range, such as "every year from 15 OCT to 15 MAY";

e ctc...

Discussion: Is there any alternative to introducing the "*properties with schedule concept?

Another solution could be to include "schedules” in the TimeSlice concept and make a schedule
usable for any feature. That would have two disadvantages.

If an attribute, such as the value of a declared distance, has one value during day and another value
during night, each of the two values would need to be part of a different Baseline. Each of the two
Baseline would have a schedule that would indicate when they are applicable. But the two Baseline
would have overlapping validity times. This would significantly complicate the Temporality concept
of AIXM. The analysis also shows that, frequently, schedules really concern just one or two
attributes. Having the schedule at the level of the feature would hide this important aspect.

Therefore, the introduction of the attribute with schedule concept is considered the most convenient

approach.
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The introduction of the PropertiesWithSchedule requires clear rules for interpreting the various
combinations that can occur between TimeSlice types, their validity and property schedules. The risk
is that the value of a property may be undefined if the schedules associated with a BASELINE leaves
“holes”. In the AIS operations of today, for properties that change values according to a schedule, it
is quite common to specify only the “main” value, such as “operational”, “active”, etc.. For example,
it is indicated that the “navaid operates every day from 06:00 — 22:00”, but it is not explicitly
indicated what is the status of the navaid between 22:00 — 06:00. Operational people will assume that
the navaid is not operating between 22:00 — 06:00.

Froperty 1 - with
constant value |
Froperfy 2 = with L]
scheduls
\ |

i |I f . o=
. > Time
| BASELINE validity \k / |
Periods covared by Property 2 is
the Timeshaats undefinad here

Figure 10 - Schedule with holes

As machines cannot make “assumptions”, for digital data processing, it is safer if the “non-
operating” times are also stated explicitly, so that schedules associated with the values of the
property do not leave any holes. Therefore, it is recommended that BASELINE Timeslices contain
only fully defined properties with schedule, which indicate explicitly what the property value is at
every moment within the validity time of the TimeSlice. If one or more Timesheets are associated
with a property with schedule, than the value of the property shall be considered as undefined at any
moment not covered by a Timesheet.

Froperfy 1 - with
canstant value

Ilillllllll!lllll
l

Froperty 2 - with
schedule

| AE \ 1/ R
' . > Time
| BASELINE validity \\ / \|| }J |
The “main” value is The other value is
covered by one now explicitly defined
saries of by anaother senes of
Timasheats Timesheels

Figure 11 - Fully defined property with schedule

Timesheets that leave gaps can also occur for TEMPDELTA TimeSlices. By definition, any property
contained in a TEMPDELTA overrides the value of the equivalent BASELINE property, for the
duration of validity of the TEMPDELTA. Therefore, as a general principle, the times encoded in
Timesheets contained in TEMPDELTA TimeSlices also replace in full the times encoded in the
equivalent BASELINE Timesheets.

The situation is simple and clear if the TEMPDELTA does not have Timesheets or if these
Timesheets cover the whole period of applicability of the TEMPDELTA, as presented in the
following diagrams:
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Property .-'|.-'r'.'.‘|.
constant value in

tha TEMPDELTA

Froperty with
schedule in the
BASELINE

| TEMPDELTA |
validity
Figure 12 - TEMPDELTA constant value overrides the BASELINE schedule
Froperty with

diffarent schedula
in the TEMFDELTA

Proporfy with
scheadule in the
BASELINE

| TEMPDELTA
validity |

Figure 13 - TEMPDELTA schedule overrides the BASELINE schedule

A situation that can lead to difficulties in interpretation is when the Timesheets associated with the
TEMPDELTA leave gaps (times where the value of the property is not explicitly specified), as in
the following diagram:

Property s undefined
herne
Property with //
schaedule with gaps

in the TEMPDELTA /
Properfy with
schedule in the
BASELINE

. TEMPDELTA

validity |

Figure 14 - TEMPDELTA schedule gaps leave the property undefined

The temptation could be to consider that the BASELINE situation applies in the gaps left by the
Timesheets associated with the TEMPDELTA. But this would be in conflict with the general
principle that the TEMPDELTA values replace the BASELINE values in full. Therefore, if

a TEMPDELTA schedule leaves gaps (periods for which the value is not explicitly provided), then
it shall be considered that the property has an unspecified value at those time periods.

From the examples above, it is therefore recommended that TEMPDELTA schedules do not leave
unspecified periods (gaps) within the time of applicability of the TEMPDELTA.
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2.8 Temporality applied to the Abstract Model

The AIXM UML model contains a set of abstract classes that are used as templates for the features
and objects defined in AIXM. When applying the Time Slice concept, as described in this document,
this would trigger the split of every UML class that represents a feature into a main class and a
“FeatureTimeSlice” class, as shown in the following diagram.

<«featurasx izleseibed By 0.1 “sobjects=
AlMFeatue - Featurehetadata
gridentifier : CodeUUIDTy... ifrom Feat re Me tadath

I

<<featurex=

AjrportHeliport <<feature=>=

fram AlipartHe ipart Runwuay

(from Ranwaj

isDenibed By
H ffesnihed By
AjrpoatHelipotTimeSlice
grdesignator : CodefirportHelipotlesignatarType 0.

grname : TextMameType

@locationindicatordCAD : CodelCADType RunwayTimeSlice

grdesignatorlATA - CodelATAType ¢designator : TexdbesignatorType

Ftype : CodeAjrportHelipodType o= @type : CodeRynwavTvpe
Gprivate : CodeYesHoType AlidFeatume Tine Slice grlength : Valbistance Type
@eontrol Type : CodehilitansOperationsType SyvalidTime : TimeType ghwidth : ValDistance Type
@greferenceFaintDescription : TexdDescriptionType Eyinterpretation : TimeslicelnterpretationT...{:]'_ i di s houldeipial Distancellivpe
gHieldElevation : ValDistanceVWertical Type F_ﬂ__t;,&}sequenceNumber : NoMumberType Clemeletip 8 YElDERmea Ui
gHieldElevationdcouracy : ValDistanceWertical Type SycomectionNumber : NoMumberType guidthStrip : ValDistance Type

greeicallatum : CodeVedicallatumType ‘

' grlengthOffset : ValDistanceSigned Ty...
gocationDescription : TextDescriptionType

i dth Offzet | WalbistanceSigned Type
grprofile : TextDescriptionType

grmagneticfariation : WaltdagneticVariationType
grdatetdagneticvWariation : DateearType
gmagneticariationChange : WalbdagneticWariationChange™...
grreference Temperature - WalTemperature Type
graltimeterChecklocation : TexdDescriptionType
geEecondanPawerSupply @ TextbeseriptionType islesoihed By
grouindDirectionlndicator : TexdDescriptionType
grlandingDirectionindicator : TexdbescriptionType
grtransitionAltitude : ValDistanceVWerical Type
crranszitionLevel : ValFLType

@
|91
<<objects>
FeatureTimeSliceMetadata
cfrom Feat e Times e Me et
- +extension +extension
0.- .
=<objects> AirposelipofdExtensior Runwa yExtension
City
giom AlportHe lporh

gmame : TextMameTy...

Figure 15 - Model expanded with explicit TimeSlice classes

The UML diagram shows how each and every <<feature>> inherits from the abstract
AlXMPFeature class. The concrete features are described by TimeSlices which have properties. The
TimeSlice inherits from the abstract AIXMFeatureTimeSlice class.

The diagram also shows that each AIXM Feature may have FeatureMetadata and each TimeSlice
may have FeatureTimeSliceMetadata. Finally, each TimeSlice may contain an Extension. The
Extension mechanism allows each user of AIXM 5 to define and use his own specific attributes and
classes, in addition to the core AIXM ones.
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The diagram above is quite complex. If applied to the whole set of AIXM classes, it might
undermine the readability of the UML diagrams, as a separate “TimeSlice” class and the necessary
associations would have to be added for each <<feature>> class. Therefore, the Design Team has
decided to provide a simplified AIXM UML model, without visible inheritance of all features
from the abstract AIXMFeature and without visible SomeFeatureTimeSlice classes. However,
the split and into SomeFeatureTimeSlice classes is assumed to exist, when converting from the UML
model to the XML Schema of AIXM.
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3. Application aspects

3.1 BASELINE Time Slices with undetermined end of validity

The operationally significant changes in the aeronautical information domain are regulated by the
AIRAC cycle. Usually, when a permanent change is communicated, it is unknown when the next
permanent change will take place. Therefore, it triggers the encoding of a BASELINE with an
unknown end of validity. This is expressed in GML as “<gml:endPosition
indeterminatePosition="unknown"/>". This BASELINE will cover the period until the next
permanent change. Implicitly, when the next change occurs, the previous BASELINE gets an end of
validity and needs to be updated/corrected.

The situation may be represented as in the diagram below. The first BASELINE, created at the start
of life of the feature, initially has an unknown end of validity. It is represented on this diagram as
“BASELINE 1”, assuming that it has sequenceNumber=1.

When the permanent change “PERMDELTA 2” occurs, the validity of the initial BASELINE ends
and a new BASLINE takes over. To completely represent the history of the feature, a corrected
version of the first BASELINE is instantiated (having the same sequenceNumber=1 and also a
correctionNumber=1), this time with a known end of validity. The newly created BASELINE has
sequenceNumber=2 and no correction yet.

Feature A
Properties
:hln:-.RL: i-l;' I FERMDOELTA 2
- |
Time Slices | il iy 8Ly | Time

Figure 16 — Previous BASELINE correction as result of a PERMDELTA

3.2 SequenceNumber values

As explained in 2.6, the sequenceNumber is primarily used as an identifier of the TimeSlice, in order
to apply a correction. Therefore, the sequenceNumber shall be unique per type of TimeSlice and
should be persistent. It is not allowed to change the sequenceNumber of a TimeSlice because this
could break the link with a correction TimeSlice and there is no mechanism in AIXM that would
enable notifying the change of a sequenceNumber.

A secondary aspect is that sequenceNumbers can also be used to give some chronological
information about the time when that TimeSlice was issued (not in which order it becomes valid!).

Therefore, it is recommended that sequenceNumbers are allocated starting from “1” and are
incremented by 1 unit (“27, “3”, “4”, etc.) each time that a new TimeSlice of that kind is encoded:
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= The initial PERMDELTA that creates the feature to have sequenceNumber=1 and the first
BASELINE that results to also have sequenceNumber=1;

= The second PERMDELTA (the first change of the feature after its creation) to have
sequenceNumber=2 and the resulting BASELINE to also have sequenceNumber=2, etc.

= Then, the first TEMPDELTA that occurs to have sequenceNumber=1, the next one
sequenceNumber=2, etc.

The result of this recommendation is visible in Figure 17 — Complete history of a feature.

3.3 Feature end of life

As explained in 2.5, the PERMDELTA TimeSlices have been introduced in order to facilitate the
notification of the end of life / decommissioning / withdraw of a feature. This shall be encoded as a
PERMDELTA that changes the featureLifetime/../endPosition property (of the BASELINE
TimeSlice valid at the withdraw time) from "undetermined" into a precise date and time value. The
effective date of the PERMDELTA shall be equal to the end of life value. No other property of the
feature is included in the PERMDELTA in this case, as this PERMDELTA will not result into the
establishment of a new BASELINE, just in a correction of the last active BASELINE.Extended to
the complete history of the feature, the correction of the initially communicated BASELINES up to
the end of life of the feature can be represented as in the following diagram.

Fealure

: A o " I
Properties PERMDELTA 1 . e MCE EEFE ECHOT PERMDELTA 8
H isiaet of e} FERMOELTA 2 FERMDELTA 3 PERMDELTAS  PERMDELTAS PERMDELTA & on of M

Historical
validity
BASELIMNE 1

TEMPDELTA |

Figure 17 — Complete history of a feature
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3.4 “Delta” for complex properties

Many AIXM features have complex properties that are made of zero or more component classes
(represented as aggregated classes in the UML model, 0..*). For example, an AirportHeliport has an
associated AirportHeliportAvailability which is “composedOf” zero or more AirportHeliportUsage.

<<feature>>

AirportHeliport
designator : CodeAirportHeliportDesignatorType
name : TextNameType
locationindicatorlCAO : CodelCAOType
designatorlATA : CodelATAType
type : CodeAirportHeliport Type
certifiedICAO : CodeYesNoType
privateUse : CodeYesNoType
controlType : CodeMilitaryOperations Type
fieldElevation : ValDistanceVerticalType
fieldElevationAccuracy : ValDistanceVertical Type

verticalDatum : CodeVerticalDatumType . ) <<object>>

isOperationalB * B - -
magneticVariation : ValMagneticVariationType s Y 0. AirportHelipgrtAvailability
magneticVariationAccuracy : ValAngleType +availability operationalStatus : CodeStatusAirportType
dateMagneticVariation : DateYearType warning : CodeAirpoptWarningType

magneticVariationChange : ValMagneticVariationChangeType
referenceTemperature : ValTemperatureType
altimeterCheckLocation : CodeYesNoType
secondaryPowerSupply : CodeYesNoType isRegulatedBy
windDirectionindicator : CodeYesNoType

landingDirectionindicator : CodeYesNoType

transitionAltitude : ValDistanceVerticalType 0.* | +usage
transitionLevel : ValFLType

lowestTemperature : ValTemperatureType <<object>>
abandoned : CodeYesNoType AirportHeliporiUsage
certificationDate : DateType operation : CodeOperationAirportHeliportType
certificationExpirationDate : DateType )

Figure 18

The question is: what should PERMDELTA or TEMPDELTA Time Slices contain for such
situations?

By definition, “delta” Time Slices shall contain strictly the values of the affected feature properties
and this rule applies only to features. Objects are consider complex types of a feature property
and have to be included in full in a “delta” Time Slice, if the encapsulating feature property is
changed. This will be explained further down with an example.

Feature properties are all the feature attributes and all the associations for which the feature has the
navigability (indicated as an arrow pointing from the feature class towards another class). For
example, in the previous class diagram, the properties of the AirportHeliport feature are all attributes
(designator, name, ..., certificationExpirationDate) and also the “availability” property, given by the
role played by class AirportHeliportAvailability in the association isOperationalBy. The
“availability” property of the Airspace is a complex one, composed of several AirportHeliportUsage.
If a temporary or permanent change occurs inside the AirportHeliportAvailability (for example, a
modification of one of its composing AirportHeliportUsage), then the modified
AirportHeliportAvailability shall be included in full in the TEMPDELTA or PERMDELTA Time
Slice.
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3.5 “Delta” for multi-occurring properties

An equivalent rule applies for feature properties that can occur multiple times. In UML, such
properties are encapsulated in an Object, which is related with the feature class by a 0..* association.
For example, an AirportHeliport may serve 0..* Cities, as indicated in the following diagram. This
means that the property “serves” of the AirportHeliport feature is potentially multi-occurring.

<<feature>>
AirportHeliport
designator : CodeAirport..
name : TextNameType
; locationindicatorlCAO : ...
<<object>> *
CJity <O.. serves - designatorlATA : Codel ..,
. type : CodeAirportHelipo..
name : TextNameType| +servedCity certifiedICAO : CodeYe
v privateUse : CodeYesNo..
controlType : CodeMilita..
fieldElevation : ValDistan.

Figure 19

The rule is that, in a PERMDELTA or TEMPDELTA Time Slice, multi-occurring properties shall
be provided with all occurrences included. Therefore, if an AirportHeliport had, for example,
two served cities and this needs to be permanently changed to three cities, all the three
“servedCity” properties have to be included ina PERMDELTA.

3.6 ldentifying the feature affected by a DELTA Time Slice

A Time Slice is always encoded as child element of a feature. As every AIXM feature has
‘gml:identifier’ property, this should be sufficient for this purpose. This is supposed to be a global
unique identifier (of type UUID), which provides an unambiguous key for every AIXM Feature.

However, the global unique identifiers are likely to not exist for some time. In this situation, there
are two possibilities:

o Either use the gml:identifier property for encoding a local unique identifier (an
artificial key), specific to the data originator. In this case, the PERMDELTA and
TEMPDELTA Time Slices can be operationally received only from the same
originator ~ who has provided the BASELINE data. Using
PERMDELTA/TEMPDELTA from another data source would inevitably break the
chain, as different identifiers would be used.

o Or, in addition to the PERMDELTA or TEMPDELTA Time Slice, include in the
AIXM file a SNAPSHOT Time Slice, which contains some properties (a “natural
key) that are sufficient for identifying the feature. The fact that the SNAPSHOT
contains just some natural key properties and does not contain all properties is not in
conflict with the definition of a SNAPSHOT TimeSlice, because a SNAPSHOT
represents the view that a particular system has on that feature, which might be an
incomplete view. The recipient of the data will have to query his local system and
identify the feature that has the same values at that moment in time, thus being
identified as the target for the update.
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3.7 Canceling a Time Slice (abandoned changes)

For aeronautical information systems that work in “push” mode, the primary means for generating
and providing information about a change is by PERMDELTA and TEMPDELTA Time Slices. The
question is what procedures shall be applied in the case of a change in the planning, such as:

0 Abandoning the commissioning/decommissioning of a feature (before its effective
date)

0 Abandoning a permanent change (before its effective date)

o0 Abandoning a temporary change (before its effective date)

It was already discussed (see 2.6) that the postponement/advancement of an event requires a
correction to a TimeSlice, using the sequenceNumber property as key for identifying the Time Slice
concerned. The sequenceNumber will also be used for identifying the PERMDELTA or
TEMPDELTA that needs to be abandoned. To clearly indicate that the change contained in the
TimeSlice has been canceled, the gml:validTime property will be empty and it will have the
nilReason attribute set to “inapplicable”. For example, if a PERMDELTA for SomeFeature has been

provided, with sequenceNumber “23”, in order to cancel it, a second PERMDELTA with the same
qunnnr‘pl\lnmhpr and a highnr correctionNumber has to be issued,-as below

TimeSlice (initial) TimeSlice (correction)
- validTime = timelnstant... - validTime : nilReason="inapplicable
- interpretation = PERMDELTA - interpretation = PERMDELTA
- sequenceNumber = 23 - sequenceNumber = 23
- featureLifetime/beginPosition = same - correctionNumber =1

timelnstant... - featureLifetime/beginPosition:
- property 1 nilReason="inapplicable
- property 2
- property 3
- property 4

[

Note that this Time Slice cancellation does not affect “pull” systems, such as Web Services or WFS,
where the system provides the most current information, following an on-line request by the client.
The client is not supposed to refer to or compare the results with the results of a previous query.
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3.8 Overlapping TimeSlices and corrections

The sequenceNumber and correctionNumber are used to resolve and interpret overlapping
timeSlices. Consider the scenario shown in the figure below where a Feature’s Status property is
changed repeatedly over several overlapping time intervals. Each temporary change receives a
sequenceNumber. In the example, one of the Time Slices is corrected, leading to a duplicated
sequenceNumber and different correctionNumber.

Feature Time Line

< Status = ON (BASELINE, sequenceNupper = 1)
< Status = OFF (TEMPDELTA, sequenceNymber = 1)
<—Status = MAINT (TEMPDELTA, sequenceNumber =1,
correctionNumber = 1)
Status = TEST (TEMPDELTA, sequenceNumber = 2)
>

Status as it would appear in a 1 2 3 4
SNAPSHOT Time Slice i{ ON MAINT TEST ON

Figure 20 Example of TimeSlice corrections and overlapping

At the edges of each temporal event we can identify transitions to different feature versions. The
combination of Time Slice type and sequenceNumber can be used to unambiguously identify the
value of the Feature’s Status property at each moment in time.

To determine the value of a property at a given time or over a given time interval the following rules
should be used:

1. Identify the BASELINE that is valid at that moment in time, by looking at it’s validTime. If
several exist, they should all have the same sequenceNumber and different
correctionNumbers. Take the one with the highest correctionNumber;
Identify all TEMPDELTAS that are effective at the specified time ;
Sort the TEMPDELTAs by increasing sequenceNumber;
4. Apply the TEMPDELTAS to the feature from low sequenceNumber to high
sequenceNumber.
a. When two or more deltas have the same sequenceNumber apply the delta with the
highest correctionNumber.

wmn

The possibility to resolve overlapping TEMPDELTAs using the sequenceNumber and
correctionNumber shows how cancellations and corrections can be communicated. In this example,
TEMPDELTA sequenceNumber = 1 is initially used to communicate that the feature Status = OFF.
Later, a Time Slice correction is transmitted using the same sequenceNumber = 1 but with a
correctionNumber = 1; it corrects the feature state to Status = MAINT. However, the final status is
later given by the TEMPDELTA with sequence number 2 which indicates the feature Status = TEST.
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3.9 Other implementation considerations

The conceptual temporal model described in the previous section provides considerable flexibility
for systems that implement temporality. A system that tried to fully implement the AIXM
temporality model would be very complex. However there is no requirement for systems
implementing AIXM to support all kinds of Time Slices. For example:

(0]

Some systems may only store BASELINE Time Slice data and disregard any
temporary changes. Examples include AIP publication, paper chart publishers and
ARINC 424 based systems.

Some systems may only transmit and store temporary changes. Examples include the
NOTAM systems. However, such systems need to refer to source of BASELINE
data.

Some systems may only require periodic snapshots providing the current state of the
system. An example is a passive monitoring system designed to report system status
at selected time intervals.

Some systems may want a new “snapshot” after every change without making a
distinction between a temporary and a permanent change. Examples include traffic
management and flight plan processing systems.

Some systems may be developed that can process and interpret all of the temporal
components and provide users with Baseline, Deltas and Snapshot Time Slices at
any given moment in time.

AIXM contains a complete temporal model; however, as the examples illustrate it is the
responsibility of interacting systems to negotiate specific temporal data exchange requirements as

well as
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4. Usage examples

4.1 Navaid example

Figure 21 illustrates the temporal model by showing a transmission frequency change for a
navigation aid (VOR AML, from 112.0 MHz to 113.2 MHz). Normally, this change should occur at
an AIRAC cycle date. Usually, the change requires the navaid to be out of service for a certain time,

then to be on test on the new frequency. The temporary status is communicated at present through
NOTAM messages.

Baseline 1
Baseline 2
Permanent Permanent
Delta 1 Delta 2
VOR navaid: id = AML VOR navaid: id = AML
Status = Operational, Freq = 112.0 MHz Status = Operational, Freq = 113.2 MHz
TempDelta 1
TempDelta 2
NOTAM .
Status = Offline NOTAM
for upgrades
Freq = 113.2 MHz
Status = on test,
do not use
Frequency upgrade
coordinated to be
effective next cycle
Snapshot 1 Snapshot 2 Snapshot 3 Snapshot 4
Figure 21

Based on this diagram we can identify the following temporal components:
0 The diagram shows two BASELINE Time Slices. The first baseline has a NAVAID

(o}

frequency of 112.0 MHz and is valid since some time in the past; the second
baseline has the new frequency of 113.2 MHz and is valid starting from the AIRAC
cycle date.

A PERMDELTA can be used to describe the permanent state change, which is the
AML VOR frequency change. For completeness sake, the previous PERMDELTA
that has preceded the first BASELINE (1) is also shown.

Each transitory event can be expressed as a TEMPDELTA that changes the

Operational Status of the navaid and eventually the frequency.

Based on the PERMDELTA and the TEMPDELTA delta Time Slices shown in the
diagram, four different versions for the “current status of the feature” may exist.
Each “current status” version begins and ends at the boundary of a Permanent or
Temporary Delta and may be presented as a Time Slice of type SNAPSHOT.

Depending on the temporal implementation employed by the exchanging systems, different methods
can be used to communicate feature changes. In the interest of global standardization, the rest of this
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section provides some recommendations. They are relevant especially for “push” type applications,
which generate and provide notifications in the form of TEMPDELTA and PERMDELTA Time
Slices.

4.2 Feature creation (commissioning)

The start of life of a feature (also known as “commissioning™) is modelled as a PERMDELTA which
gives an initial value to the startOfLife property and to all other feature properties that are defined.
The validTime of the PERMDELTA shall be the effective date and time when the feature is
commissioned.

Feature
gml:identifier

TimeSlice
- validTime = timelnstant...
- interpretation = PERMDELTA
- sequenceNumber =1
- featureLifetime/beginPosition = same
timelnstant...
- property 1
- property 2
- property 3
- property 4
t 5

Optionally, if this has been requested by the user, a BASELINE Time Slice, containing the same
property values as the PERMDELTA (as they are the result of the PERMDELTA) may also be
included. The validTime of the BASELINE shall be a timelnterval with the end “undetermined”.

Feature

gml:identifier
TimeSlice . TimeSlice
- validTime = timelnstant... - validTime = timelnterval with
- interpretation = PERMDELTA undetermined end
- sequenceNumber =1 - interpretation = BASELINE
- featureLifetime/beginPosition = same - sequenceNumber =1

timelnstant... - featureLifetime/beginPosition =
- property 1 same timelnstant...
- property 2 - property 1
- property 3 - property 2
- property 4 - property 3

5 - property 4
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4.3 Permanent change

Temporality Concept

A permanent change is modeled as a PERMDELTA Time Slice, containing all properties that change
their values. The validTime of the PERMDELTA shall be the effective date and time of the change.

Optionally, a BASELINE Time Slice can be included, containing all the properties that have a value
as they result after the PERMDELTA. The validTime of the new BASELINE shall be a timelnterval

with the end “undetermined”.
Feature

gml:identifier

TimeSlice

TimeSlice
HMeoHEE

- validTime = timelnstant...

- interpretation = PERMDELTA
- sequenceNumber = 2

- property 3 (new value)

- property 5 (new value)

- validTime = timelnterval with
undetermined end ...
- interpretation = BASELINE
- sequenceNumber = 2
- featureLifetime/beginPosition =
timelnstant...
- property 1
- property 2
- property 3 (new value)
- property 4

4.4 Digital NOTAM

A temporary state of a feature is encoded as a TEMPDELTA Time Slice, containing all properties
that temporarily change their values. The validTime of the PERMDELTA shall indicate the start and
the end of effectivity for the temporary state. The end can be undetermined.

Feature
gml:identifier

TimeSlice

- validTime = timelnterval...

- interpretation = TEMPDELTA
- sequenceNumber =1

- property 4 (temporary value)
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Optionally, a SNAPSHOT Time Slice can be included in the data set (used as “natural key”).

Feature
gml:identifier
FimeStice FimeStice
- validTime = timelnterval... - validTime = timelnstance

- interpretation = TEMPDELTA
- sequenceNumber =1
property 4 (temporary value)

interpretation = SNAPSHOT
property 1 (part of natural key)
property 2 (part of natural key)

4.5 End of life (decommissioning)

The end of life of a feature (also known as “permanent withdrawn” or “decommissioning”) is
modelled as a PERMDELTA which gives a value to the featureLifetime/endPosition.

Feature
gml:identifier

TimeSlice

- validTime = timelnstant...

- interpretation = PERMDELTA

- sequenceNumber = 3

- featureLifetime/endPosition = same
timelnstant...

Optionally, the correction of the latest BASELINE can be included (if requested by the client).
Feature

TimeSlice
gmi.Taentirier validFime—=—timetrterval—with—the
Timesli end as  specified by the
Imeslice PERMDELTA

- interpretation = PERMDELTA

- sequenceNumber = 3

- featureLifetime/endPosition = same
timelnstant...

- interpretation = BASELINE

- sequenceNumber = 2

- correctionNumber =1

- featureLifetime/beginPosition =
timelnstant...

- featureLifetime/endPosition =
timelnstant, as specified by the
PERMDELTA

- property 1

- property 2

- property 3

- property 4

- property 5
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4.6 Complete feature histories

The Timeslice model can be used to transmit history of a feature by transmitting the sequence of
changes that occur to the feature’s property. The feature history can be the past history or future
history.

Figure 22 shows an example history of a fictional VOR navigation aid. The navigation aid has the
following events:

Jan 7, 2006: Commissioned

Jan 23 - Feb 18, 2006: Temporary frequency change
Feb 11 — Mar 9, 2006: Temporary offline

Feb 22, 2006: Change in magnetic variation

Mar 27, 2006: Change in frequency

1712006
Mavaid commissioned

32712006
Mew Frequency

[

¢

4/1/2006

21112006 - 3/9/2006
Offline
A

1 I
? 31112006
B Km
112372006 - 2/18/2008 2/22/2006
Freguency Change  MNew Magnetic \Variation

2/1/2006

R ™,
S—

11172008

Figure 22: Fictitious example - history of a VOR navigation aid.

Using the Time Slice model we could represent the history of the VOR navigation aid as a series of
five Time Slices, as shown in Figure 23. Three Time Slices are used to represent states and two are
used to represent temporary events. Notice that overlapping events are encoded as separate Time
Slices. The PERMDELTA Time Slices are not shown in this example.

VOR Navigation Aid
gmi:Identifier

TimeSlice (correcled) TimeSlice TimeSlice TimeSlice (corected) TimeSlice
interpretation = BASELINE | | interpretation = TEMPDELTA | |interpretation = TEMPDELTA | | interpretation = BASELINE | | interpretation = BASELINE
sequenceNumber = 1 sequenceNumber = 1 sequenceNumber = 2 sequenceNumber = 2 sequenceNumber = 3
correclionNumber = 1 Start = Jan 23, 2006 Start = Feb 11, 2006 correctionNumber = 1 Start = Mar 27, 2006
Start = Jan 7, 2006 End = Feb 18, 2006 End = Mar 9, 2006 Start = Feb 22, 2006 Property 1
End = Feb 22, 2006 frequency = XXX status = Offline End = Mar 27, 2006
Property 1 Property 1 frequency = XXX
Property N Pruperly N F;'ropeny N

Time
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This approach to modeling history is equivalent to the recommended approach for GML 3.2 [4]. In
actual implementations of the AIXM Timeslice mode, communicating histories can lead to very
large messages. These large messages might be a problem for some resource constrained system.
Although implementation issues are outside the scope of this design document we want to point out
that the disadvantage of message size should be weighed against the value of standardization and
compliance with GML. In most situations, the value of standardization may outweigh the loss of
message efficiency.
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1 Scope

1.1 Introduction

The AIXM Conceptual Model is maintained as a UML class model. The AIXM exchange
format is codified as a series of XML schemas. There is a direct link between the AIXM
Conceptual Model and the AIXM XML Schema.

This document describes how the AIXM Conceptual Model is converted into the AIXM XML
Schema. The conversion process is illustrated using a series of examples from the AIXM 5
XML schema.

1.2 References

Geographic Information — Spatial Schema. 1SO 19107. First Edition, 2003-05-01
ISO 19136:2007 - Geographic information -- Geography Markup Language (GML)
UML 2.0 In a Nutshell. Dan Pilone. O’Reilly Media Inc. 2005.

AIXM Temporality Model, www.aixm.aero (see Downloads)

PonpE
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2 AIXM UML Modelling Conventions

2.1 Diagram types

Two types of diagrams are used in the model:
Class diagrams — Used to represent the features, properties, relationships and
inheritance between features;
Package diagrams — Used to split the model into modules and identify dependencies
among sets of classes.

2.2 Stereotypes

The classes are distinguished by their stereotypes. Stereotypes are used to further define
and extend standard UML concepts. The main stereotype are <<feature>>, <<object>>,
<<choice>>, <<datatype>> and <<codelist>>.

2.3 Abstract Classes

In addition, some classes are abstract. Abstract classes are designated by putting the class
name in italics. An abstract class cannot be realised in an implementation such as an XML
document. Instead, abstract classes are used as base classes in an inheritance hierarchy.
For example, the AIXMFeature abstract class describes the basic properties of an AIXM
Feature. Every specific AIXM Feature, such as Runway, inherits' from the abstract
AIXMFeature class.

2.4 Features

Features describe real world entities and are fundamental in AIXM. AIXM features can be
concrete and tangible, or abstract and conceptual and can change in time. Features are
represented as classes with a stereotype <<feature>>. Examples include Runway and
AirportHeliport.

AIXM features are dynamic features. Timeslice objects are used to describe the changes that
affect the AIXM feature over time. Timeslice objects and temporality are discussed
extensively in a separate AIXM Temporality document.

<<feature>>

AirportHeliport
«zdesignator : CodeAirportHeliportDesignatorType
wname : TextNameType
«locationindicatorlICAO : CodelCAOType
wdesignatorlATA : CodelATAType
itype : CodeAirportHeliportType
wcertifiedlICAO : CodeYesNoType
GprivateUse : CodeYesNoType
w:controlType : CodeMilitaryOperationsType
wfieldElevation : ValDistanceVerticalType
cfieldElevationAccuracy : ValDistanceVerticalType
o \erticalDatum : CodeVerticalDatumType
<imagneticVariation : ValMagneticVariationType
w:magneticVariationAccuracy : ValAngleType
<dateMagneticVariation : DateYearType
«magneticVariationChange : ValMagneticVariationChangeType
referenceTemperature : ValTemperatureType
waltimeterCheckLocation : CodeYesNoType
gsecondaryPowerSupply : CodeYesNoType
gwindDirectionindicator : CodeYesNoType
«landingDirectionindicator : CodeYesNoType
citransitionAltitude : ValDistanceVerticalType
wtransitionLewvel : ValFLType
cilowestTemperature : ValTemperatureType
c:abandoned : CodeYesNoType
wcertificationDate : DateType
wcertificationExpirationDate : DateType

! Please see section 3.1 The Abstract Model, which explains why this inheritance is not visible in UML
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2.5 Objects

UML to XSD Schema Mapping

Objects are abstractions of real world entities or, more frequently, of properties of these
entities, which do not exist outside of a feature. An object is created for two reasons in

AIXM:

When a property has a multiplicity greater than one (such as the city served by an

AirportHeliport), or

The object has its own attributes that are reused throughout the model, such as

ElevatedPoint.

In both cases, the property is represented as an object with the proper UML composition

relationship as shown below.

<<object>>
City
gname : TextNameType +servedCity
<<object>> 0.* ™~
ElevatedPoint
(from Geometry) 0.1

elevation : ValDistanceVertical Type

geoidUndulation : ValDistanceSignedType +ARP
erticalDatum : CodeVerticalDatumType
verticalAccuracy : ValDistanceType

<

fetiviieti v

2.6 Choice

rencePoint

<<feature>>
AirportHeliport
designator : CodeAirportHeliportDesignatorType
name : TextNameType
locationindicatorICAO : CodelCAOType
designatorlATA : CodelATAType
type : CodeAirportHeliportType
certifiedlCAO : CodeYesNoType
privateUse : CodeYesNoType
controlType : CodeMilitaryOperationsType
fieldElevation : ValDistanceVerticalType
fieldElevationAccuracy : ValDistanceVertical Type
verticalDatum : CodeVerticalDatumType
magneticVariation : ValMagneticVariationType
magneticVariationAccuracy : ValAngleType
dateMagneticVariation : DateYearType
magneticVariationChange : ValMagneticVariationChangeType
referenceTemperature : ValTemperatureType
altimeterCheckLocation : CodeYesNoType
secondaryPowerSupply : CodeYesNoType
windDirectionindicator : CodeYesNoType
landingDirectionindicator : CodeYesNoType

QQQQQ©4

Some classes are marked as <<choice>>. These are used to model XOR relationships. For
example, the length of a Holding Pattern can be expressed using a HoldingPatternDistance,
a HoldingPatternDuration or a SegmentPoint defining the end of the outbound leg.

hasSpan

0..1

<<object>>
SegmentPoint
(fromPoint Reference
reportingATC : CodeATCReportingType

+endPoint

<<choice>>
HoldingPatternLength

\ hasSpan

. hasSpan

0,,“&( +endDis tance 0.1 +endTime
<kobject>> <<object>>

HoldingRatternDistance
length : ValDistanceType

A

HoldingP atternDuration
tion : ValDurationType

fiyOver © CodeYesNoType
waypoint : CodeYesNoType
radarGuidance : CodeYesNoType

[SEL R SR
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2.7 Properties

Properties are the attributes and relationships that characterise a feature or object. In the
UML:
Attributes are used to describe simple properties of a feature or object;
Relationships are used to describe associations to features or objects. Whenever a
property has a multiplicity greater than one, it is described using a UML relationship
with cardinality.

2.7.1 Attributes

Simple properties of cardinality one are shown as attributes in the UML diagram.

An attribute has the following format:
Visibility / stereotype name : type multiplicity

For AIXM 5 the following values are used:
Visibility — Public
/ = not used
Stereotype — not used
Name — name of the property
Type — property type
Multiplicity — usually not specified; for reasons related to the AIXM Temporality model,
an implementation should assume that all properties are optional, [0..1]

To illustrate, the Runway feature has several simple properties e.g. designator and type.
These properties are assigned a datatype; for example, the designator attribute is of type
TextDesignatorType.

<<feature>>
Runway

cdesignator : TextDesignatorType type
<. CodeRunwayType nominalLength :
«ValDistanceType lengthAccuracy :
«:ValDistanceType nominalWidth :
czValDistanceType widthAccuracy :
c:ValDistanceType widthShoulder :
«:ValDistanceType lengthStrip :
c:ValDistanceType widthStrip :
«:ValDistanceType lengthOffset :
«:ValDistanceSignedType widthOffset :
= ValDistanceSignedType abandoned :
«CodeYesNoType

2.7.1.1 DataTypes

The UML model lists the datatypes that are used throughout the AIXM. These are given one
of the two following stereotypes:
<<datatype>> - This is basic data type that specifies a pattern to use.
<<codelist>> - This is a data type which codes a predefined list of values. The
<<codelist>> includes the value OTHER which can be expanded with some free text
in uppercase (“OTHER:MY_VALUE") to support un-supported values.
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<<datatype>> <<codelist>>
CodeAircraftiCAOBaseType CodeAircraftBaseType
(from AIXM Data Types) (from AIXM Data Types)
w<<XSDfacet>> minLength : string = 1 «LANDPLANE : string
w<<XSDfacet>> maxLength : string = 4 @SEAPLANE : string
«AMPHIBIAN : string

HELICOPTER : string
«GYROCOPTER : string
S TILT_WING : string
STOL : string
«GLIDER : string
«HANGGLIDER : string
«PARAGLIDER : string
«ULTRA_LIGHT : string
«BALLOON : string
UAV : string

ALL : string

«2OTHER : string

All the data types used to type AIXM simple properties define a nilReason, which is used to
indicate the reason for a null value. This is realized in AIXM 5.1 by introducing
A base type, which contains the core “business” information, such as a range of value
for <<datatype>>, or the list of string values for <<codelist>>
A derived data type, which explicitly declares the nilReason attribute, and which is
used to type the corresponding AIXM simple properties.

<<XSDsimpleType>>
decimal
(from XMLSchemabDatatypes)

<<datatype>>
ValAngleBaseType
c2<<XSDfacet>> mininclusive : string = -180
c<<XSDfacet>> max]nclusive : string = 180 <<codelist>>
NilReasonEnumeration
(from 1SO 19136)
inapplicable : string
missing : string
template : string
<<datatype>> unknown : string
ValAngleType withheld : string
canilReason : NilReasonEnumeration other : string

On the example above, the base type used to represent an angle is named
ValAngleBaseType. It derives from decimal and defines the range of values allowed for an
angle percentage ([-180;180]). The derived datatype ValAngleType inherits from
ValAngleBaseType and includes the nilReason, typed with NilReasonEnumeration.
ValAngleType is always used to type the percentages specified in AIXM features or AIXM
objects.
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<<feature>>
Elevation

zzangleNominal {ValAngleType )
czangleMinimum : ValAngleType
«zangleSpan : ValAngleType

szangleAccuracy : ValAngleType

A limited set of data types defined in the AIXM 5.1 UML model are not used to type directly
AIXM simple properties but are basic classes from which several AIXM data types inherit.
These data types are: AlphaType, AlphaNumericType, Characterl, Character2, Character3.
They do not require a nilReason attribute, and consequently, no corresponding BaseType
types are defined in the AIXM UML model.

In addition, certain <<datatype>> might have an associated Unit Of Measurement. This is
indicated in the model by the inclusion of a “uom” attribute at the same level as the nilReason
attribure, i.e in the definition of the derived <<datatype>> class. The type of the uom
attribute is typically a <<codel ist>> class, as shown below:

<<XSDsimpleType>>

decimal
Frem-xMESechemabatatypes
<<datatype>>
ValSpeedBaseType <<codelist>>
c<<XSDfacet>> mininclusive : null = 0 UomSpeedType
KM_H : string
KT : string
«MACH : string
«M_MIN : string
«FT_MIN : string
<<datatype>> ZM_SEC : string
ValSpeedType BFT_SEC : string
guom : UomSpeedType «MPH : string
cnilReason : NilReasonEnumeration «OTHER : string

Note that the <<codelist>> types representing Units of Measurement do not require a
nilReason. As a consequence, no base type is created for uom.

2.7.2 Relationships

Whenever a property has a multiplicity greater than one, it can not be described in UML with
an attribute. In that case, the property is described using a UML relationship which specifies
the cardinality and which is always navigable in one and only one direction. The name of the
complex property is given by the name of the role played by the targeted class.

2.7.2.1 Relationships to Objects

Relationships to objects are depicted by the standard UML composition (aggregation by
value) association. Composition is a form of aggregation with strong ownership and
coincident lifetime of the parts by the whole. The part is removed when the whole is
removed.
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<<feature>> hasSurfaceDescribedBy 0.1 <<object>>
Runway |@——— = SurfaceCharacteristics
+theSurface (from Airport/Heliport)

The example above shows that the <<feature>> Runway has a property named theSurface.
This property is modelled in UML using a composition association between the <<feature>>
Runway and an object representing the characteristics of a geometric surface.

2.7.2.2 Relationships to Features

Relationships to features are described with a standard UML association. All of the
associations are navigable in only one direction. This shows that the two classes are related
but only one class knows that the relationship exists. In the example below the Runway
feature knows about the AirportHeliport but the AirportHeliport does not know about the
Runway.

<<feature>> Al isSituatedAt 0..x | <<feature>>

rportHeliport — Runway
(from Airport/Heliport) +theAirport

2.7.2.3 Association Classes

When information about a relationship is required, a UML association class is used. The
association class is attached to the relationship with a dotted line.

<<feature>>
NavaidEquipment

«:designator : CodeNavaidDesignatorType
<name : TextNameType
wemissionClass : CodeRadioEmissionType 0.
«<:mobile : CodeYesNoType
<magneticVariation : ValMagneticVariationType
wmagneticVariationAccuracy : ValAngleType
widateMagneticVariation : DateYearType
«flightChecked : CodeYesNoType

isUnderResponsibilityOf 0..* <<feature>>
OrganisationAuthority
+authority (from Organisation)

/

<<object>>
AuthorityForNavaidEquipment

ctype : CodeAuthorityRoleType

2.8 Inheritance

Inheritance refers to the ability of one class (the specialized or child class) to inherit the
properties of another class (the generalized or parent class), and then add new properties of
its own. In AIXM, Features must only inherit from other Features and Objects must only
inherit from other Objects. Multiple inheritance is not allowed.

In the example below the VOR is a kind of NavaidEquipment.
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<<feature>>
NavaidEquipment

czdesignator : CodeNavaidDesignatorType
wname : TextNameType

«zemissionClass : CodeRadioEmissionType
camobile : CodeYesNoType

«smagneticVariation : ValMagneticVariationType
cimagneticVariationAccuracy : ValAngleType
cadateMagneticVariation : DateYearType
«flightChecked : CodeYesNoType

/\

b

<<feature>>
VOR

wtype : CodeVORType frequency :
«iValFrequencyType zeroBearingDirection :
«iCodeNorthReferenceType declination :
«iValMagneticVariationType

2.9 Naming

Feature, Object and Choice names are written in UpperCamelCase e.g. NavaidEquipment.
Simple property names (i.e. attributes) are written in lowerCamelCase e.g. widthShoulder.
Relationship names are written in lowerCamelCase but as present tense verbs e.g.

isSituatedAt. Relationship Role names are also written in lowerCamelCase and they are
nouns that express the role played by the class in the association.

Datatype names are written in UpperCamelCase and end with ‘Type’ e.g. CodeAircraftType.
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3 Other Aspects of the Model

To simplify the UML model some convenience steps have been taken. Some elements are
not shown on every diagram and some relationships are ‘assumed’.

3.1 The Abstract Model

UML to XSD Schema Mapping

The model should contain a set of abstract AIXM classes that are used as the building blocks
for the AIXM XML Schema. However, for simplicity, these relationships are not shown on
any diagram and do not really exist in the UML. They are just assumed to exist, when
converting from the UML model to the XML Schema of AIXM.

3.1.1 AIXMFeature and AIXMFeatureTimeSlice Class

The UML below shows how each and every <<feature>> inherits from the abstract
AIXMFeature class. The concrete features are described by TimeSlices which are composed
of properties. The TimeSlice inherits from the abstract AIXMFeatureTimeSlice class.

<<feature=x
AlxFeatue

izleseibed By

0.1 <<objectsx

Featurehetadata

4

gridentifier : Codell

UIDTy...

i

{rom Feat e Me tutath

<<featurex=
AjrpartHelipart

{rom AliportHe ipary

isfenibed By

AjrpoatHelipotTimeSlice

grdesignator : CodefirportHelipotbesignatarType
grname : TextMameType

gocationindicatorlCAD : CodelCAQType
grdesignatorlATA : CodelATAType

Ftype : CodeAirpotHelipodType

gprivate : CodevesHoType

Goontrol Type : CodeMilitaryOperationsType
greferencePointDescription : TexdDescriptionType
grfieldElevation : WalDistanceVWerical Type
grfieldElevationAcouracy : WallbistanceWerdical Tvpe
greeicallatum : CodeVedicallatumType
gocationDescription : TextDescriptionType
grmagnetichariation : Walbdagneticariation Type
grdatetdagneticvariation : DateearType

grreference Temperature : WalTemperature Type
graltimeterChedilocation : TexdDescriptionType
geEecondanPamwerSupply @ TextDeseriptionType
grouindDirectionlndicator : TexdDescriptionType
glandingDirectionindicator : TexdDescriptionType
gransitionAdtitud e : WalDistanceWerical Tvpe
grranzitionLevel : ValFLType

@

gmagneticariationChange : WalbdagneticariationChange™...

<afeaturarx
Runuuay
(from Ranwaj

izfesnihed By

0.

RunwayTimeSlice

ALFeateme Time Shioe

Q}ualidTime TimeType
&}interpretation : TimeslicelnterpretationT ...

___ﬂ_{;,&}sequenceNumber :MoHumberType

Q}conec{ionNumber :MHoMumberType

EEes
0. +extension
0.
=Z<object== AirpoiHelipotExtensior
City
finom Alporte por
grname : TextMameTy...

{

]

fslesoihed By

2.1

<<ahbj

FeatureTimeSliceMetadata

(from Feat reTimes lice Me tudath

actr>

@designator : TextDesignatorType
Gtype : CodeRunmayType

grlength - ValDistance Type

gridth : WalDistance Type
grmidthShoulder : Wallistance Type
@lengthStrip - Walbistance Type

i dthStrip : WalDistanceType
grlengthOffset : ValDistanceSigned Ty...
i dth Dffzet : WalbistanceSigned Type
grprofile : TextDescription Type

+extension

FurwayExersion

The diagram above is quite complex. If applied to the whole set of AIXM classes, it might
undermine the readability of the UML diagrams. Therefore, the Design Team has decided to
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provide a simplified UML model, without visible inheritance of all features from the abstract
AlXMFeature and without visible SomeFeatureTimeSlice classes.

However, all of these relationships and classes must be mapped in the AIXM XML Schema.

3.1.2 Metadata

The diagram also shows that each AIXM Feature and each TimeSlice is described by
metadata. The AIXM XML schema incorporates the 1ISO 19139 metadata elements - see
3.2.2.

3.1.3 Extension

Finally, each TimeSlice may contain an Extension. The Extension mechanism allows each
user of AIXM5 to define and use his own specific attributes and classes.

3.2 External packages

4%+ Rational Rose - AIXM-5-1-WorkingModel.mdl

Eile Edit Wiew Format Browse Report Query T
NEE B2 & 20 Bl

FE A -5-1-Workinghd adel

I:I Use Caze Wiew

EI|:| Logical Wiew

F-C0 Al

[:I Al=M Application Schemas

------ _—}_}} Agzociations
EEl'"D Component Wigw
..... D eployment YWigw
{28 Model Properties

3.2.1 <<XSDschema>> XMLSchemaDatatypes

The XSD Schema Datatypes package declares XSD specific data types that are referenced
by AIXM data types, when generating the AIXM XML (XSD) Schema. However, these XSD
bindings do not mean that AIXM is "dependent” on the XML Schema specification. The pre-
defined XSD simple types (such as string, decimal, unsignedint, etc.) referenced by AIXM
are sufficiently generic and mappable to the simple data types of many other data encoding
standards.

3.2.2 1SO 19115 Metadata

This package contains some basic connections from the AIXM model to the ISO 19115
Metadata elements (MD_Metadata, MD_Constraints ...).
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3.2.3 1SO 19107 Geometry

This package contains some basic connections from the AIXM model to the ISO 19107
geometry elements (GM_Point, GM_Surface ...).

3.2.41S0O 19136

This package contains some basic connections from the AIXM model to GML specific
elements, which are not part of the ISO 19107. Practically, the package contains only the
data type NilReasonEnumeration, used to indicate the reason for a null value.
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4 Mapping to the AIXM XML Schema

4.1 AIXM - core XSD files

The core AIXM exchange format is composed of three main files:
AIXM_AbstractGML_ObjectTypes.xsd: the file references the 1ISO19139 Metadata
Schema and defines the base AIXM Feature/Object constructs

AbstractAIXMFeatureType / AbstractAIXMFeature

AbstractAIXMTimesliceType / AbstractAIXMTimeslice

AbstractAIXMObjectType

AbstractAIXMPropertyType, which defines the nilReason for all the AIXM

complex properties
AIXM_Datatypes.xsd: this file contains the XML representation of all the data types
defined in the AIXM UML model.

AIXM_Features.xsd: this file contains the XML representation of all the AIXM features
with all their properties (simple and complex).

The chapters here after specify the rules that govern the mapping between the AIXM UML

model and the AIXM XML Schema.

©o0o0o

4.2 AIXM is GML

The AIXM exchange model is an XML exchange standard based on a subset of the
Geography Markup Language (GML). Essentially:

AIXM Features are GML features;

AIXM Objects are GML objects;

AIXM follows the GML object-property concept.

4.3 The GML Object-Property Model

The GML object-property model explains some of the complexity of the AIXM UML to XSD
mapping. It means that no GML object may appear as the immediate child of a GML object.
Consequently, no element may be both a GML object and a GML property.

The object-property model prohibits the encoding of an object directly inside a feature, e.g.

<AirportHeliport> <!-- feature -->
<ElevatedPoint> <!-- object -->

Instead, in a compliant GML application schema, an association between two features (or a
feature and an object) is implemented over a property of the feature, e.g.

<AirportHeliport> <!-- feature -->
<hasReferencePoint> <!-- property -->
<ElevatedPoint> <!-- object -->

The direction of the association arrow from the UML diagrams (the navigability) dictates
which of the two association partners has the property that associates the other.

In the AIXM XML Schema, the object-property model is encoded by declaring a type and
then assigning properties (attributes and relationships) to that type. The type defines the
object.
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| aixm:RunwayType _|

[F] aktributes

The attrbute gralid suppors
provision of a handle For the
— ¥ML elernent reprasenting a
GML Object, Its use is
mandatary For all GML
objects, It is of BML type

unique in the XML docurment

& defined rectangular area |
on a land aerodromehelipart
prepared For the landing and |
take-off of aircraft,

Mote: this includes the |
concept af Final Appraach

and Take-OF Area (FATO) |
far helicopters, |

4.4 Mapping Inheritance

Within the AIXM XML Schema, inheritance implies two characteristics:
1. Substitutability. The more general feature or object can be substituted by a
specialization. In the XML schema this is supported using substitution groups.
2. Property inheritance. The specialized feature inherits all of the properties of the more
general feature. Inthe XML schema including the properties of the general class into
the specialized class supports this.

4.5 Mapping Name of Classes

The UML class name is used for the element names in the XML Schema.

4.6 Mapping Features

within which it accurs,

(—E

IC:, =0 is constrained to be |

For each AIXM Feature in the UML, the following XML schema entities are created:

FeaturePropertyType

Feature FeatureType
FeatureTimeSlicePropertyType
FeatureTimeSlice.
FeatureTimeSliceType
FeaturePropertyGroup
AbstractFeatureExtension

4.6.1 An Example Mapping

The Runway feature (shown below) will be used to illustrate the mapping. The example will
concentrate on the properties (shown as attributes).

A

The direction in which
the different types and
elements are used in
the schema definition
(e.g. Feature uses
FeatureType)

Edition: 1.1
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UML to XSD Schema Mapping

<<feature>>
Runway

czdesignator : TextDesignatorType type
¢ CodeRunwayType nominalLength :
c:ValDistanceType lengthAccuracy :
«:ValDistanceType nominalWidth :
czValDistanceType widthAccuracy :
c:ValDistanceType widthShoulder :
c:ValDistanceType lengthStrip :
c:ValDistanceType widthStrip :
c:ValDistanceType lengthOffset :
«:ValDistanceSignedType widthOffset :
«2ValDistanceSignedType abandoned :
c:CodeYesNoType

4.6.1.1 RunwayPropertyGroup

An XML Schema (XSD) group is generated for each feature containing all of the properties

(attributes and relationships) of the feature.

The order in which the chilled elements of the group are declared is the following:

1. (if applicable) in the case of derived classes only, the property group of the super
class is inserted first;

2. then, all the elements that correspond to class attributes, in the order that they appear
in the UML class diagram

3. then, all the elements that correspond to association role names, in random order;
4. last the “annotation” property — note that for derived classes this property is only
defined in the super class, therefore it will appear in the property group of the super

class.

Below is an example of the RunwayPropertyGroup in graphic form and as an extract from the

XSD. It shows clearly how the attributes are mapped from the UML to the XSD and how the

relationship ‘associatedAirportHeliport’ is created.

Edition: 1.1
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(Runwaypropenyeroupjﬂ—@}-

R R R R e e e e e R LR

--1 aixm:annotation

UML to XSD Schema Mapping

aixm:designator :

The full textual designator of the runway, used to uniguely identify it at an asrodrome/heliport
which has more than one,
E.q. 09/27, D2R/200, RWY 1.

The type can be either rumway for airplanes o final approach and take off area (FATO) for
helicopters,

The value of the physical length of the strip, The rumweay stripis a defined area incuding the
rureeay and, if applicable, the stopweay, It is intended (a) to reduce the risk of damage to
aircraft running off the runway and (b)) to protect aircraft fiying owver the runway during
take-off or landing oper ations.

A value specifying the longitudinal offset of the strip, when it is not syrmmetrically extended
bevond the two rumway ends,

Motes: The longitudinal offset defines the distance along the centreling from the middle of the
rurway centreline towards the middle of the strip centreline. An offset in the direction defined
from the threshold with the lower runway direction designation number towards the opposite
rureeeay threshold is indicated by a positive value, &n offset in the opposite sense is indicated by
a hegativa valua,

Exarnple: a runweay oriented 0927 has a strip that is extending 120 m before the threshold of
the runweay direction 09 and only 100 m before the threshold of the runway direction 27, The
value of the longitudinal offset will be -10m.

A value specifying the lateral offset of the strip, when it is not syrmmetrically extended beyond
the twio runway edges.

Mote: The lateral offset defines the distance from the runway centreline to the strip centreline
in direction perpendicular to the rumway centreline, An offset to the right, bazed on the
direction defined from the threshold with the lower runweay direction designation number
towards the opposite runway threshold, is indicated by a positive value, An offset to the leftis
indicated by a negative value,

Example: a runweay oriented 0927 has a strip that is extending 150 m to the right of the
rureeeay direction 09 and 300 m to the left of the same rurway direction. The value of the
lateral offset wil be -75 m.

Indicating that the surface is no longer in operational use, but it is stil physically present and
visible, although usually in a degraded state,

Generated by XmISpy www .altova.com
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<group name="RunwayPropertyGroup"'>
<sequence>

<element name="'designator" type="aixm:TextDesignatorType"
nillable=""true" minOccurs="0"/>

<element name=""type" type="‘aixm:CodeRunwayType" nillable=""true"
minOccurs="0"/>

<element name="nominalLength” type="aixm:ValDistanceType"
nillable="true" minOccurs="0"/>

<element name="lengthAccuracy" type="aixm:ValDistanceType"
nillable=""true" minOccurs="0"/>

<element name="associatedAirportHeliport"
type=""aixm:AirportHeliportPropertyType" nillable="true”™ minOccurs="0"/>

<element name="areaContaminant' type="aixm:
RunwayContaminationPropertyType™ nillable="true”™ minOccurs="0"
maxOccurs=""unbounded"/>
<element name="annotation' type="aixm:NotePropertyType"” nillable=""true"
minOccurs="0" maxOccurs=""unbounded" />
</sequence>
</group>

4.6.1.2 RunwayTimeSliceType

The properties of a feature or the target of any feature relationship can change within the
lifetime of the feature. This temporality can be expressed in GML by using dynamic features
and feature collections. The TimeSlice property of a dynamic feature contains one or more
Feature TimeSlices that capture the evolution of the feature over time. A gml:TimeSlice
object contains the dynamic properties of the feature.

For each feature a TimeSlice property is created that contains an array of feature TimeSlice
objects. This example shows the RunwayTimeSliceType encapsulating all of the Runway
properties (RunwayPropertyGroup created above) that change over time.
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| aixm:AbstractAIXMTimeSlice Type (extenzion)

(RunwayTimeSliceType [Tj—l_

—]

attriptes

TirneSlice.,

The efffectivity af the

l gmlvalidTime

|E]

gril v alid Tirne is a
comvenience praparty
elernant,

—E aixm:interpretation

rmodel For details,

previoushy issued

details,

E the ALXM Terparality rodel For
i

Propetty indicating how the
timeslice is to be interprated.,
See the ATEM Temporality

Uszed as unique key For the
identification of the Tirme Slice
concermned, See the ATKM

_@El_ Ternporality model For datails,

Uzed For encoding comections of a

Tire Slice, See

--------- bl

+ - aixm:featureLifetime

The start and end of life of the
Feature, Sea the ATXM
Temparality model For details.

0 oCoooooocooooo

1 1

==-
'r.

aixm:extension
g ey

7

<complexType name="RunwayTimeSliceType">

<complexContent>

<extension base="aixm:AbstractAIXMTimeSliceType">

<sequence>

<group ref="aixm:RunwayPropertyGroup"/>
<element name=""extension" minOccurs="0" maxOccurs=""unbounded'>

<complexType>
<sequence>

<element ref="aixm:AbstractRunwayExtension'/>

</sequence>

<attributeGroup ref="gml:OwnershipAttributeGroup"/>

</complexType>
</element>
</sequence>
</extension>
</complexContent>
</complexType>

4.6.1.3 RunwayTimeSlice

The FeatureTimeSlice object is of type FeatureTimeSliceType. Continuing the example, the
RunwayTimeSlice element is of type RunwayTimeSliceType.

Edition: 1.1
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RunwayTimeSlice [%]—

| aixm:RunwayTimeSliceType

aitriputes

Tirmeslice.

The efffectivity of the

UML to XSD Schema Mapping

20mkvalidTime

grlivalidTime is a
COMyenience property
elarnant,

rmadel For datails,

details.

|
|
|
|
|
I —Eai:m:interpre‘ta‘tiun |
|
|
|
|
|

concemead, See the ATKM

_E)E'_ Ternporality model For details,

5
q
q
H
i
| Used For encoding comections of a
q
q
q
i
i
i
i
i
0

Prapetty indicating how the
tirmeslice is to be interprated,
Sea the ATXM Ternparality

Used as unique key Far the

previoushy issued Time Slice, See
the AIXM Termpotality madel For

________ o

r-+ aixmtimesSliceMetadata

The start and end af life of the
Feature, See the ALXM
Ternpatality model For detailz,

aixm:Runwameper‘tmeup

e

|
|
|
|
|
|
|
|
|
|
|
identification of the Time Slice |
|
|
|
|
|
|
|
|
|
|
|
|

<element name=""RunwayTimeSlice" type="aixm:RunwayTimeSliceType"
substitutionGroup=""gml :AbstractTimeSlice"/>

4.6.1.4 RunwayTimeSlicePropertyType

A GML property type containing a FeatureTimeSlice objects is created.

(RunwayTimeSlicePrnpertyType =]

aftributes

—--—:EI—' adixm:RunwayTimeSlice

<complexType name="RunwayTimeSlicePropertyType">

<sequence>

<element ref="aixm:RunwayTimeSlice"/>

</sequence>

<attributeGroup ref="gml:OwnershipAttributeGroup'/>

</complexType>
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4.6.1.5 RunwayType

Continuing with the object-property model, the Runway feature type is created extending the
AbstractAIXMFeatureType with the RunwayTimeSlice object created above.

s i .

aixm:AbstractAIXMFeature Type (extenzion)

 E] |
(> |
|
|

=z

—(—--—:E—| aixm:timeSlice I:Tt_ll]

1.m
il
<complexType name=""RunwayType'>
<complexContent>
<extension base="aixm:AbstractAlXMFeatureType''>
<sequence>

<element name="timeSlice" type="aixm:RunwayTimeSlicePropertyType"
maxOccurs=""unbounded"/>
</sequence>
</extension>
</complexContent>
</complexType>

4.6.1.6 Runway
The Runway feature is then defined by the RunwayType.

| aixm:RunwayType

| attributes

|

|

HeE |

[ Runway F3———F— |

& defined rectangular area |
on a land aerodrarne heliport

|

|

|
prepared for the landing and | _(_____:5_' aixmtimeSlice
| :

take-off of aircraft,

Mate: this includes the
concept of Final Appraach
and Take-Off Area (FATO) -
For helicoptars,

<element name="Runway type="aixm:Runwaylype™
substitutionGroup="aixm:AbstractAlXMFeature'>

<annotation>

<appinfo>RWY</appinfo>

<appinfo><gml:description>A defined rectangular area on a land
aerodrome/heliport prepared for the landing and take-off of aircraft. Note:
this includes the concept of Final Approach and Take-Off Area (FATO) for
helicopters.</gml:description></appinfo>

</annotation>
</element>
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4.6.1.6.1 RunwayPropertyType

When a property of a feature is a relationship, the relationship must be associated to another
feature or object. This is done through the creation of the FeaturePropertyType, in this case,
the RunwayPropertyType.

In AIXM, when the relationship or association points to another feature, the feature is
referenced using the x1ink:href attribute (it's always a “remote” encoding). When the
relationship points to an object, the object is included inside the parent. (Objects cannot
exist without the parent.) Since a Runway is a feature the RunwayPropertyType is created
with the attribute xlink:href .

(RunwayPruperlyType [TI]—I gitributes |

<complexType name="‘RunwayPropertyType''>
<attributeGroup ref="gml:OwnershipAttributeGroup"/>

<attributeGroup ref=""gml:AssociationAttributeGroup"/>
</complexType>

4.6.1.7 RunwayExtension

All Features and Objects can be extended. A relationship is created with an abstract XML
element that acts as the root for all extensions. Below is an example of the extension for the
Runway feature. The AbstractRunwayExtension element uses the AbstractExtensionType
as shown below.

r———————

aixm:AbstractExtensionType |

AbstractRunwayExtension [

<element name="AbstractRunwayExtension" type="aixm:AbstractExtensionType"
abstract=""true" substitutionGroup=""aixm:AbstractExtension"/>

4.7 Mapping Objects

AIXM objects are encoded as GML objects. For the most part, the XML schema entities are
created in the same way as for Features, following the object-property model. However it is
important to remember that AIXM objects do not exist outside of a feature and are therefore
part of the feature timeslice. TimeSlice types and elements are not created for objects.

For each AIXM Object the following XML schema entities are created:
ObjectPropertyGroup
Object ObjectType
ObjectPropertyType
AbstractObjectExtension

ObjectType is complex type which extends AbstracAIXMObjectType.
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<complexType name="NavaidEquipmentDistanceType'>
<complexContent>
<extension base="aixm:AbstractAIXMObjectType">
<sequence>
<group ref="aixm:NavaidEquipmentDistancePropertyGroup"/>
<element name="extension" minOccurs="0" maxOccurs="unbounded'>
<complexType>
<sequence>
<element ref="aixm:AbstractNavaidEquipmentDistanceExtension'/>
</sequence>
<attributeGroup ref=""gml:OwnershipAttributeGroup"/>
</complexType>
</element>
</sequence>
</extension>
</complexContent>
</complexType>

ObjectPropertyType type is a complex type which extends aixm:AbstractAIXMPropertyType.

<complexType name="NavaidEquipmentDistancePropertyType'>
<complexContent>
<extension base="aixm:AbstractAlXMPropertyType'>
<sequence>
<element ref="aixm:NavaidEquipmentDistance"/>
</sequence>
<attributeGroup ref="gml:0OwnershipAttributeGroup"/>
</extension>
</complexContent>
</complexType>

4.7.1 An Example Mapping

The example will use the City object illustrated below. The object represents the town that is
served by an AirportHeliport.

<<object>>
City
wname : TextNameType

4.7.1.1 AbstractCityExtension

An abstract XML element acts as the root for all extension to the City object. Object
extensions are defined in the same way as Feature extensions.

r———————

aixm:AbstractExtensionType |

attribuite s |

AbstractCityExtension [

Generated by XmlSpy www .altova.com

<element name=""AbstractCityExtension' type="aixm:AbstractExtensionType"
abstract=""true" substitutionGroup=""aixm:AbstractExtension"/>
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4.7.1.2 CityPropertyGroup

An XSD group containing the properties of the City object is created, again similar to
Features.

- -2 aiXm:name

(CityPrnper‘tyGrnuijl—(—m—jﬂ-

fmmmmdaaan

Generated by XmlSpy www.altova.com

<group name="'CityPropertyGroup"'>
<sequence>
<element name="name" type="aixm:TextNameType" nillable=""true"
minOccurs="0">
<annotation>
<appinfo>AIXM 4_5</appinfo>
<appinfo><gml:description>The full free text name of the city or town
the aerodrome/heliport is serving.
</gml :description></appinfo>
</annotation>
</element>
<element name="annotation’ type="aixm:NotePropertyType" nillable=""true"
minOccurs="0" maxOccurs="unbounded'>
</element>
</sequence>
</group>

4.7.1.3 CityType

The CityType definition uses the CityPropertyGroup and the extension. It extends
AbstractAIXMObjectType

raixm:.ﬂ.hs‘trac‘tnlxhﬂﬂhjecﬂype [Extenzion)

I B sttributes
|
|
|

The attribute gralid supports provision of 2 handle Far the XML elerment representing a GRL |

Object, Its use is mandatory For all GML objects, It is of XML type IDy, 5o is constrained to
CityType [ be unique in the XML docurnent within which it acours,

N

\ 0.
L aixm:extension [
Ll e iy iy |
0.0
Generated by XmlSpy www .altova.com

<complexType name="CityType'™
<complexContent>
<extension base="aixm:AbstractAIXMObjectType">
<sequence>
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<group ref="aixm:CityPropertyGroup'/>
<element name="extension" minOccurs="0" maxOccurs="unbounded’>
<complexType>
<sequence>
<element ref="aixm:AbstractCityExtension"/>
</sequence>
<attributeGroup ref="gml:OwnershipAttributeGroup"/>
</complexType>
</element>
</sequence>
</extension>
</complexContent>
</complexType>

4.7.1.4 City
The City object is then defined as an XSD element of type CityType.

H attritutes
_|

| The attribute gmliid supports prowision of a handle Far the XML elernent representing a SML
| Object, Its use is mandatory For all GML objects, I is of XML type 1D, so is constrained to

be unique in the ¥ML decurment within which it occurs,

—( )

Generated by XmiISpy www .altova.com

<element name="City" type="aixm:CityType''>
<annotation>
<appinfo><gml:description>A city or location that may be served by an
airport/heliport.</gml:description></appinfo>
</annotation>
</element>

4.7.1.5 CityPropertyType

An XSD complex type representing a GML property type is created. A Feature uses this
element to include the City object rather than reference it (using x11nk:href) because
object does not exist without the parent.

Edition: 1.1

23



AIXM version 5.1 UML to XSD Schema Mapping

- /1
aixm:AbstractAlXMPropertyType (extension)

|
| B sttributes
|

|
|
| nilReason |
|

(CianruperlyType -
—eee [T} ,ainmiCity
Generated by XmlSpy www .altova.com

<complexType name="CityPropertyType">
<complexContent>
<extension base="aixm:AbstractAlIXMObjectType">
<sequence>
<element ref="aixm:City"/>
</sequence>
<attributeGroup ref="gml:OwnershipAttributeGroup"/>
</extension>
</complexContent>
</complexType>

4.8 Mapping Choices

Classes marked with the stereotype <<choice>> do not appear in the XML Schema. Instead,
the choice of elements is created.

(HDldingPaﬂernPrUper‘tyGroupE—Eja—' -J:Eaixm:luwerLimi'tRBference

& code indicating the reference For 2
wvettical distance,

Two series of walues exist:
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Z) pressure distance,

Restricted spaed For containment in a
smaller pattem

pattem

/ bl A _________________________________ \

Identifies the second waypaint of a twa paint
halding, used to define the end of the outbound /
0

.
.
.
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=]
g
=2
=]
=
=
(=1
-
1]
[1=]
[%]
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-]
I:l
1]
=2
=%
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The name of the element is the concatenation of the role of the <<choice>> class with the
role of the target class of each choice branch, separated by *_".

<group name="'HoldingPatternPropertyGroup'>
<seguence>
<element name=""nonStandardHolding" type="aixm:CodeYesNoType"
nillable="true" minOccurs="0">
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<annotation>
<appinfo>
<gml :description>ndicates whether the HoldingPattern is non-
standard, for example because it uses left-hand turns.</gml:description>
</appinfo>
</annotation>
</element>
<choice>
<element name="outboundLegSpan_endTime""
type="aixm:HoldingPatternDurationPropertyType"™ nillable="true"
minOccurs="0">
<annotation>
<appinfo>
<gml :description>Span is timing</gml:description>
</appinfo>
</annotation>
</element>
<element name="outboundLegSpan_endDistance"
type=""aixm:HoldingPatternDistancePropertyType" nillable="true"
minOccurs="0"">
<annotation>
<appinfo>
<gml :description>span is length</gml:description>
</appinfo>
</annotation>
</element>
<element name="outboundLegSpan_endPoint"
type="aixm:SegmentPointPropertyType" nillable="true" minOccurs="0">
<annotation>
<appinfo>
<gml :description>The second waypoint of a two point holding, used
to define the end of the outbound leg.</gml:description>
</appinfo>
</annotation>
</element>
</choice>
</sequence>
</group>

4.9 Mapping Relationships to Objects

Relationships are encoded by creating an XML element with the same name as the role
name on the UML model. It is of type ObjectPropertyType.

<<feature>> +surfaceProperties <<object>>
Runway @ ~ SurfaceCharacteristics
0..1 (from Airport/Heliport)

In this example, the SurfaceCharacterisitcs object is a property of the Runway. The
“surfaceProperties” property of the Runway is defined as being of type
SurfaceCharacteristicsPropertyType.
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<element name="surfaceProperties"
type=""aixm:SurfaceCharacteristicsPropertyType" minOccurs="0"/>

4.9.1 Mapping Associations with Association Classes

In the UML below, the NavaidEquipment feature has a relationship to the
OrganisationAuthority feature. This relationship contains properties defined in the
AuthorityForNavaidEquipment class.

<<feature>>
NavaidEquipment

gdesignator : CodeNavaidDesignatorType
wname : TextNameType

wemissionClass : CodeRadioEmissionType
&mobile : CodeYesNoType
@magneticVariation : ValMagneticVariationType
&magneticVariationAccuracy : ValAngleType
«dateMagneticVariation: DateYearType
flightChecked : CodeYesNoType

0..* isUnderResponsibilityOf 0..* <<feature>>

OrganisationAuthority
+authority (from Organisation)

<<object>>
Authority ForNavaidEquipment

type : CodeAuthorityRoleType

When mapping this in XSD, an ‘authorityForNavaidEquipment’ property is created in the
NavaidEquipment feature as shown below. The name of this property is automatically
derived from the name of the association class, by conversion to lowerCamelCase style. The
direction of the arrow is important. If the direction would have been to the NavaidEquipment,
the property would have been created in the OrganisationAuthority feature.

(NavaiquuipmentPerert\,fGrDup:El—@} -i. -3 aimmelocation _

r-- aixm:monitoring
geygepeplyeeiyuipgiegeg ST
s

A second step is then required to complete the XSD. In this case an element named
‘theOrganisationAuthority’ is added in the definition of the
AuthorityForNavaidEquipmentPropertyGroup, based on the role of the OrganisationAuthority
class in this association.
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| aixm:AuthorityFordavaidEquipment Type

| AuthorityForHavaidEquipment [%]—'—

4.10 Mapping Relationships to Features

attributes

UML to XSD Schema Mapping

aixm:AuthorityForNavaiquuipmerrtPr...E—E}E}

-+ alxm:extension
]

e e

In AIXM, Relationships to features are described by reference using xIink:-href. The UML
role name is used for the XML element name and the XML element is of type

FeaturePropertyType.

rfrom Arp

<<featura==
AirportHelipart

1 isSituate o At

0.7 | <<featura==

art/Helipart) +thehirpart

RurwayPropertyGraup [ == 4

r
'

Identifies the Airport where the Runway is situated,

Fiunway

| aixm:AirportHeliportPropertyType

B attrivutes

____________ .
v
'

The 'show' attribute iz uzed to communicate the desived prezentation
aof the ending rezource on traversal fram the starting resource; it's
walue should be treated s Folloves:
new - load ending resource in a newy windaw, frame, pane, of ather
presentation contest
replace - load the resource in the same windaws, frame, pane, or
ather presentation contest
ernbed - load ending rezource in place of the presentation of the
SLaMting resourie
ather - behawvior is unconstrained; examine ather markup in the
link: Fot hints
none - behavior iz unconstrained
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4.11 Mapping Data Types

4.11.1 <<codelist>>

Codelists are given by the stereotype <<codel ist>>. As it can be seen from the diagram

elow, for each <<codelist>> type, there also is a <<datatype>> class, which defines the
nilReason attribute.

<<XSDsimpleType>>
string
(from XMLSchemabDatatypes)
w<<XSDfacet>> whiteSpace : null = preserve
/\
LH

<<codelist>>
CodeAircraftEngineBaseType
«JET : string PISTON :
«string TURBOPROP :
gstring ALL : string
«2OTHER : string
i

A
/\
T

<<datatype>>
CodeAircraftEngineType

nilReason : NilReasonEnumeration
@

First, the <<codelist>> class is converted into a simpleType in the XSD:

<simpleType name="CodeAircraftEngineBaseType'>
<annotation>
<appinfo><gml:description>A code indicating the type of aircraft engine
(for example, jet, piston, turbo).</gml:description></appinfo>
</annotation>
<union>
<simpleType>
<restriction base=""xsd:string">
<enumeration value="JET'>
<annotation>
<appinfo><gml :description>Jet Engine</gml:description></appinfo>
</annotation>
</enumeration>
<enumeration value="PISTON">
<annotation>
<appinfo><gml:description>Piston
Engine</gml :description></appinfo>
</annotation>
</enumeration>
<enumeration value="TURBOPROP"'>
<annotation>
<appinfo><gml :description>Turbo Propeller
Engine</gml:description></appinfo>
</annotation>
</enumeration>
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<enumeration value="ALL">
<annotation>
<appinfo><gml:description>All aircraft engine
types.</gml:description></appinfo>
</annotation>
</enumeration>
</restriction>
</simpleType>
<simpleType>
<restriction base="string">
<pattern value="0THER(: (\w]_){1,58})?"/>
</restriction>
</simpleType>
</union>
</simpleType>

Note that the simple data types is declared as a union between the enumerated values
declared in the UML model (with the exception of the value “OTHER”) and a string with the
pattern “OTHER(:(\w|_){1,58})?". This enables <<codelist>> data types to include values that
are not supported by the enumeration list. For example, an electric engine type could be
encoded as “OTHER:ELECTRIC".

In addition, a complex type is defined, including the declaration of the nilReason attribute:

<complexType name=""CodeAircraftEngineType'>
<simpleContent>
<extension base="aixm:CodeAircraftEngineBaseType'>
<attribute name="nilReason” type="gml:NilReasonEnumeration/>
</extension>
</simpleContent>
</complexType>

4.11.2 <<datatype>> - default case

<<XSDsimpleType>>
date
(from XMLSchemaDatatypes)

w<<XSDfacet>> whiteSpace : string = collapse

<<datatype>>
DateBaseType

<<datatype>>
DateType
nilReason : NilReasonEnumeration

As for <<codeList>>, the mapping of <<datatype>> used to type simple properties (see
2.7.1.1) consists of two steps.

The first step is the creation of the simpleType corresponding to the BaseType.
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<simpleType name="DateBaseType'>
<restriction base="'xsd:date'>

</restriction>
</simpleType>

The second step is the creation of the complexType which defines the attribute nilReason.

<complexType name="DateType''>
<simpleContent>
<extension base="aixm:DateBaseType'>
<attribute name="nilReason” type="'gml:NilReasonEnumeration "'/>
</extension>
</simpleContent>
</complexType>

4.11.3 <<datatype>> with Unit of Measurement

A Unit of measurement (UOM) exists for many data types that take numerical values. This
has been modelled as a uom attribute in the <<datatype>> class.

<<XSDsimpleType>> <<XSDsimpleType>>
decjmal string
(from XMLSchemabDatatypes) (from XMLSchemaDatatypes)

wa<<XSDfacet>> whiteSpace : null = preserve

<<datatype>>
ValDepthBaseType
<<codelist>>
UomDepthType
MM : string
<<datatype>> «CM : string
ValDepthType «IN : string
uom : UomDepthType wFT @ string .
winilReason : NilReasonEnumeration <OTHER : string
o o

The XSD mapping of uom types follows the same rules as for any other <<codelist>>, except
that no complex type is required with the nilReason.

<simpleType name=""UomDepthType''>
<union>

<simpleType>
<restriction base="'xsd:string">
<enumeration value="MM">
</enumeration>
<enumeration value="CM">
</enumeration>
<enumeration value="IN">
</enumeration>
<enumeration value="FT">
</enumeration>
</restriction>
</simpleType>
<simpleType>
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<restriction base="string'>
<pattern value="0OTHER:\w{2,58}"/>
</restriction>
</simpleType>
</union>
</simpleType>

In a second step, the class ValDepthBaseType is generated as a simple type, as described
in4.11.2.

<simpleType name="ValDepthBaseType''>
<restriction base="xsd:decimal'/>
</simpleType>

Then, the uom attribute is added to the complexType ValDepthType, after the definition of
nilReason attribute.

El attributes

<complexType name=""ValDepthType">
<simpleContent>
<extension base="aixm:ValDepthBaseType">
<attribute name="nilReason" type=""gml:NilReasonEnumeration"/>
<attribute name="uom" type="aixm:UomDepthType" use="required"/>
</extension>
</simpleContent>
</complexType>

4.11.4 Particular cases

4.11.4.1 <<datatype>>with no BaseType

The 5 data types listed in 2.7.1.1 map directly to the built-in datatypes defined by the XML
schema specification. The default datatypes are string, float, double, etc, which are
considered simpleTypes.

The AlphaType acts as a convenient example.

==x{80simpleType==
string
(fram AML5Schemalatatypes)

o==KEBDfacet== whiteSpace : null = presere

==gdatatype==
AlphaType
(from ALXM Data Ty...)

<simpleType name="AlphaType">
<restriction base="'xsd:string">
<pattern value="[A-Z]*"/>
</restriction>

</simpleType>
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4.11.4.2 <<datatype>> XHTMLBaseType

<<datatype>> XHTMLBaseType represents a structured XHTML document compliant with
http://www.w3.0rg/1999/xhtml. It should be mapped as follows in XML:

<complexType name=""XHTMLBaseType''>
<sequence>
<any namespace="http://www.w3.0rg/1999/xhtml" minOccurs="1"
maxOccurs=""unbounded" processContents="skip"/>
</sequence>
</complexType>
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1 Scope

1.1 Introduction

The purpose of this document is to describe how the AIXM UML model can be extended to
support the needs of a particular Community of Interest (COI):
Define messages that are necessary and eventually restrict the content of these
messages to a sub-set of the AIXM features;
Extend existing AIXM features with new attributes or associations or define new
features, which are only relevant for that community.
The UML to XML Schema conversion for extensions is illustrated using a series of examples
from the AIXM 5 Application Schema extensions.

1.2 Background

The AIXM conceptual model and data standard are maintained as a UML model. AIXM was
developed to be extendable allowing greater flexibility for international use. Each feature
and codelist may be extended to meet individual needs of the AIXM Community of Interest
(col.

If you are not familiar with the AIXM UML to AIXM XSD mapping document please review
before reading this document. A good understanding of the mapping document will help to
understand AIXM extensions.

Features describe real world entities and are fundamental in AIXM. AIXM features can be
concrete and tangible, or abstract and conceptual and can change in time [7]. Features are
represented as classes with a stereotype <<feature>>. Examples include Runway and
AirportHeliport.

AIXM features are dynamic features. Timeslice objects are used to describe the changes
that affect the AIXM feature over time. Timeslice objects and temporality are discussed
extensively in a separate AIXM Temporality document.

Objects are abstractions of real world entities or, more frequently, of properties of these
entities, which do not exist outside of a feature. An object is created for two reasons in
AIXM:
When a property has a multiplicity greater than one (such as the city served by an
AirportHeliport), or
The object has its own attributes that are reused throughout the model, such as
ElevatedPoint.

Some classes are marked as <<choice>>. These are used to model XOR relationships.
For example, an AirspaceVolume’s horizontal projection can be a Surface, an
AirspaceCorridor or the same shape as for another Airspace.

Properties are the attributes and relationships that characterise a feature or object. In the
UML:
Attributes are used to describe simple properties of a feature or object;
Relationships are used to describe associations to features or objects. Whenever a
property has a multiplicity greater than one, it is described using a UML relationship
with cardinality.
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0 Relationships to objects are depicted by the standard UML composition
(aggregation by value) association. Composition is a form of aggregation
with strong ownership and coincident lifetime of the parts by the whole. The
part is removed when the whole is removed

0 Relationships to features are described with a standard UML association. All
of the associations are navigable in only one direction. This shows that the
two classes are related but only one class knows that the relationship exists

The UML model lists the datatypes that are used throughout the AIXM. These are given one
of the two following stereotypes:
<<datatype>> - This is basic data type that specifies a pattern to use.
<<codelist>> - This is a data type which codes a predefined list of values. The
<<codelist>> includes the value OTHER which can be expanded with some free text
in uppercase (“OTHER:MY_VALUE").to support un-supported values.

When information about a relationship is required, a UML association class is used. The
association class is attached to the relationship with an Association Class line.

<<feature>>
Navaid

wtype : CodeNavaidSeniceType

wdesignator : CodeNavaidDesignatorType
wname : TextNameType

wlandingCategory: CodeLandingAidCategoryType
«zoperationalStatus : CodeStatus NavaidType
«=flightChecked : CodeYesNoType

0.*

<<object>>
NavaidComponent

gicollocationGroup : NoSequenzeType

gmarkerPosition : CodePositiolnILSType
wprovidesNavigableLocation : >odeYesNoType

T iscomposeaur

0.* |, thavaidEquipment
/

<<feature>>
NavaidEquipment

designator : CodeNavaidDesignatorType
name : TexNameType

emissionClass : CodeRadioEmissionType
mobile : CodeYesNoType

magneticVariation : ValMagneticVariationType
magneticVariationAccuracy : ValAngleType
dateMagneticVariation : DateYearType
operationalStatus : CodeStatus NavaidType
flightChecked : CodeYesNoType

Inheritance refers to the ability of one class (the specialized or child class) to inherit the
properties of another class (the generalized or parent class), and then add new properties of
its own. In AIXM, Features must only inherit from other Features and Objects must only
inherit from other Objects. Multiple inheritance is not allowed.

Important Note: Inheritance is supported only from “Abstract” classes. The UML to
XSD scripts do not support the inheritance from non-Abstract classes. The “extension”
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mechanism, explained in this document, gives the possibility to extend an existing AIXM
class with new properties, with the advantage that the extended class remains valid against
the core AIXM schema.

1.3 Objective

The core AIXM model provides the definition of standardised aeronautical information
features. In order to use AIXM for a specific application, a Community of Interest (COI) will
have to agree upon how instances of AIXM features are to be exchanged and
communicated in the community. This can be accomplished by either using a pre-defined
Web Service (such as WFS), which enables the direct provision of individual AIXM features
or collections of AIXM features or by defining custom AIXM messages with specific
properties and encompassing a selected list of AIXM features.

In the definition of the AIXM Application Schema, the COI might also want to extend the
core AIXM with additional properties and features. Some principles that regulate such
extensions include:
An extension of an existing AIXM feature should remain valid against the definition of
the core AIXM XSD element with the same name (for that purpose, the
AbstractSomeFeatureExtension element is provided in the core AIXM XSD). A
consequence is that it is not possible to extend <<datatype>> classes. Only
<<codelist>> may be extended.
An additional feature and objects shall follow the core AIXM modelling conventions
(stereotypes, naming, data types, etc.)

Important Note: It is under the responsibility of the COI to ensure that the extensions do not
duplicate features and properties that already exist in the core model. When such
extensions are defined, the COI might want to share it with the global AIXM community. For
this purpose, the application schema can be made available through www.aixm.aero.

1.4 References

Geographic Information — Spatial Schema. 1SO 19107. First Edition, 2003-05-01
ISO 19136:2007 - Geographic information -- Geography Markup Language (GML)
UML 2.0 In a Nutshell. Dan Pilone. O’Reilly Media Inc. 2005.

AIXM UML to XML Schema Mapping, www.aixm.aero (see Downloads)

AIXM Temporality Model, www.aixm.aero (see Downloads)

abrwnNpE
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2 Extending AIXM Features / Objects

2.1 UML Package for Extensions

To extend AIXM, a new package must be created under the AIXM Application Schemas
package. This package will contain all the information you need for your extension.

2.1.1 Package Structure

Different types of sub-packages are used to control the generation of appropriate XML
schemas (XSD). The Extension sub-package contains the extensions to AIXM Core
features and objects. If the extension requires new data types, then a second sub-package,
the Extension Data Types, is created containing any new data _

types and codelists needed. The final sub-packages that are =0 FPPFix

needed are the message packages. Multiple packages may 2103 Fix Extension

be required based on the number of different message R D E el
schemas needed. Most Application Schema Packages will : % E:: Ez:j::g g::: Fesord
have at least one request package and one response ?

package.

2.1.2 Package Specifications and Namespaces

The extension package must have the appropriate XSD tool attributes set so the script can
generate the namespaces correctly. Below is an example of how these attributes are set for
the Fix Holding Data sub-package.

E¥rackage Specification for Fix Holding Data 21x|| There are five properties that are needed for
Gereral | Detal | Fies MOF | JCR | uML each new Application Schema package being
5D | Ecore | Ml used to generate XML Schemas. These

Set [FER— Edit Set.. | properties are highlighted below with the

todel Properties Source as ‘Overnde,.

i | Mame | Yalue | Source |
targeth hittp: /2 .faa gov/FPP/f Overrid H H
b ST S || To modify the value of these properties, open
Jeisin Do the Package Specification and navigate to the
eIementFormDefault qualifie_c! Uverr!de XSD tab The targetNameSpace and
::g;b;:giz'gﬁefa“" e H targetNamespacePrefix property values are
Skl Hoeeing Dtaul determined by the COI and used in
rolebdapping Drefault .
membertlames Defavl accordance with other related schemas and
e i will determine if an external import is included
anonympusﬁole Drefault or |mp0rted_
twpel erivation Drefault
substitutionGroup Def]aullr |

i | Logi . .
el S Additionally, denote the generateFilename
elementt ametd apping Diefault i i
il peisat property as gppllcable SO t_he s_chema is
mererateThisCategoy Defaul named consistently each time it is generated
generateFilename FPP-Fix_Holding_Data ==d Owermide Wlth the UML to XSD SCl’iptS.
Qvenidel Drefault | Eewert |

Ok I Cancel | Apply | ErDWSEV| Help |
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The following was generated for the Fix Holding Data Application Schema package.

<schema xmlins:fix="http://www.faa.gov/FPP/fixes"
xmins="http://www.w3.0rg/2001/XMLSchema"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:gml="http://www.opengis.net/gml/3.2"
xmins:xlink="http://www.w3.0rg/1999/xlink"
xmins:aixm="http://www.aixm.aero/schema/5.1"
xmins:dpshare="http://www.faa.gov/avnis/shared"
targetNamespace="http://www.faa.gov/avnis/fixes"
elementFormDefault="qualified"
attributeFormDefault="unqualified">

2.2 UML Extension Package

2.2.1 Overview

A feature or object may be extended by creating a class with the same name as the core
AIXM feature and giving it a stereotype <<extension>>. This new class can contain:
New attributes
New associations. Important Note: if a core AIXM class is involved, the navigability of
the association should always be from the <<extension>> class towards the core AIXM
class.
In addition, it is possible in extensions to create declare totally new classes (features and
objects), that do not extend existing AIXM Core classes. The only rule is to follow the AIXM
UML modelling conventions described at the beginning of the document. This will enable the
script AIXM-FeatureGenerator.ebs to correctly generate the XML elements for these new
classes. This situation is not described in detail in this document because it does not require
any special action. Just follow the UML modeling conventions.

The example below shows the modelling convention used to extend the DesignhatedPoint
feature. The example adds a new attribute to DesignatedPoint and a new relationship to a
new object called DesignatedPointNASUse.

<<feature>> Des
ignatedPoint (
rom Points )
'ode5|gnator : CodeDesignatedPointDes ignatorTy ...
'O'type : CodeDes ignatedPointType

-o'name : TextNam eType

<<extens ion>>

<<object>> ) DesignatedPoint
DesignatedPointNASUs e 0.x provides airspaceDocket : TextDes ignatorType
designatedPointUs e : CodeDes ignatedPointUseTy ... +DesignatedPointNASUse compulsoryReporting : CodeCompuls oryReportingType

printableVers ionNumber : TextDes ignatorType

Associations can also be created between new features or objects and AIXM Core features
or objects as depicted below in the association between AdverseAssumptionObstacle and
AirportHeliport. The new association should be created in the Application Schema package
and towards the AIXM Core Feature rather than an extension (if present). This action
ensures the relationship is represented properly in the XML Schema
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<<feature>>
AirportHeliport

(from Airport/Heliport)
designator : CodeAirportHeliportDes
ignatorTy... name : TextNam eType
locationIndicatorlCAO : CodelCAOType
designatorlATA : CodelATAType
type : CodeAirportHeliportType
<<feature>> certifiedICAO : CodeYes NoType

AdverseAssumplionObs tacleArea 0.* isSituatedOn 0.1 privateUs e : CodeYes NoType
applyAAOExem ptArea : CodeYes NoType controlType : CodeMilitaryOperations Type

GAAOExemptATeaRadius : ValDistanceType +airportHeliport fieldElevation : ValDistanceVertical Type
fieldElevationAccuracy : ValDistanceVerticalTy...
¢ verticalDatum : CodeVerticalDatum Type

magneticVariation : ValMagneticVariationType
. . magneticVariationAccuracy : ValAngleType
isPositionedOn dateMagneticVariation : DateYearType
magneticVariationChange : ValMagneticVariat...
referenceTem perature : ValTem peratureType
0.1 +elevatedSurface

<<object>>

ElevatedSurface
(from Geometry)

elevation : ValDistanceVertical Type

geoidUndulation : ValDistanceSignedType
verticalDatum : CodeVerticalDatum Type

gverticalAccuracy : ValDistanceType <<extension>>
AirportHeliport
&

seniceAReporting : CodeYes NoType

WAASAvailable : CodeYes NoType

Use the approved rules for AIXM Core elements to produce new features or objects. Some
rules that apply to new extension classes are:
The extension class stereotype must be <<extension>>.
The extension class name for the extension must match the class you are extending.
(When using Rational Rose, it is possible to do that if you create a new class in the
navigation menu at the left and change the name of that class; only afterwards drag
and drop the class on the diagram.)
The extension class must be a specialized class extending the matching base class.
The extension class attributes are added to the extension class the same as they
would a regular AIXM class (Data Types are discussed later in this document).

2.2.2 XML Schema Generation

Use the AIXM-FeatureGenerator.ebs script to generate the extension XML Schema in which
the script triggers the generation of an extension element by recognizing the <<extension>>
stereotype. Generation of the extension follows the AIXM generation rules.

If new data types or codelists are introduced the script, AIXM-DataTypeGenerator.ebs, must
be executed first on the associated Data Type Package.

Edition: 1.1 Page 6 of 25
6



AIXM version 5.1 AIXM Application Schema

2.2.2.1 Imported and Included Schemas

Every application schema sub-package must incorporate imported XML Schemas from the
AIXM Core Schemas. Additionally, if new data types or codelists are introduced, the
schema from that sub-package must be included. It is sometimes required to utilize
common objects from a ‘shared’ package to increase object re-use. These elements should
be incorporated as well by importing the schema.

It is not required for these schemas to be generated for the script to run in Rational Rose,
but if they are not created and in the folder structure when the schema is opened it will have
errors. The script, AIXM-DataTypeGenerator.ebs, is used to create the schema on the
associated Data Type sub-package.

These linked schemas, essentially URL's, can be incorporated by entering them on the Files
tab of the Package Specification.

Package Specification for Fix Extension

General | Detal Fies |MOF |JCR |UML | XSD | Ecore | M1 |

| Filename | Path |
@ AlXM_Featurs xsd impart:Logical View::AlXM Features
@ FPP-Fix_Bxtension_Datatypesxsd  include:Logical View::Data Products::FPP Fix::Foc Extension Datatypes
@ FPP-Shared_Feature_Bxtension xsd import:Logical View::Data Products::FPP Data Products Share::Shared Feature Bxtension

They can be added also be added in the navigation window by entering the full path of the
schema location within the model.

Ly e !
+-f13 FPP Data Products Share b3 FRF FIH .
&7 FFF Fis =-(CJ Fix Extension
5 w““‘"‘: B Fix Extension Diagram
G . Open Specification. .. . . -
El +-B <<emtensions> Anglelndication
+- B _ Class +-B <<extension>> DesignatedPoint
i g | Delete Class Utility +-B <<objsct>> DesignatedPaintMAS5Uze
4 1 Use Case i i icati
o8 | Remove Package Assignment - +-B <<e>:tens!0n>> D|st§ncelndlcat|on
5.8 | Rename et +-B <<extension: HoldingPattern
= fadeas +-B <<extenzions> PointR eference
= B i’ ElaszD'ag;'m +-B <<extensions > UnplannedHalding
@ - Data Modeler g SS\ens e import: Logical Wiew:&lxM Features AlxM_Feature.gs

Collaboration Diagram
Sequence Diagram
Statechart Diagram
Activity Diagram

@ FPP-Fix_Estension_Datatypes. xsd
@ FPP-Shared_Feature_E stension.ssd
+- = Associations
+-J Fix Estension Datatypes
+-_J Fix Holding D ata File
+-[ZJ Fix Holding D ata Record URL
=, Associations

+-87 FPP NavalD

e e R R

@ FPP-Fix_Eutenzion_Datatypes. usd
@ FPP-Shared_Feature_E stension. xsd
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2.2.2.2 Executing the Script

AIXM Application Schema

There are some specific options that need to be set when executing the script in Rational
Rose, but most of the options will be defaulted. In the image below, notice the File Name is
pulled from the generateFilename property set in the package specification earlier.

The schema generation scripts are used for both AIXM Core and Application Schemas. The
checkbox for ‘Include AIXM NS’ is selected when executing scripts for packages that are not
part of the AIXM Core set since the AIXM Namespace is automatically included for those
schemas. Furthermore, select the checkbox for ‘Load QUID’s from model’ when new
classes have been added to the model since the script was last run, which ensures the

element identifiers are correctly recognized.

XML Translation - AIZM Features

Translate AICM Model to Schema

Path I[M_I,I_E stengion]<50Y

File Mame: Ie.-’-‘-.S M_Featuresz.xed

Process Optiohs
¥ Features
v Objects
IV Groups

v .ﬂ.nnntatiuns\)— ——————————————— =

—— e —

[T Include Al N57

[ Implement Bi-Directional Mavigability?

Note: by default, the
annotations contained in the
UML model are included in
the XSD schema. Deselect
the checkbox to generate a
schema without annotations.

— Commentz and Logging Options

¥ Log warnings

¥ Log Emors

™ Log Options in =50 File

[~ Make comments in 350 File

[ Owveride missing association names.

[ Load QUIC's fram model

Einizh Cancel

Edition: 1.1
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After selecting ‘Finish’ and regenerating the QUID’s (if needed), a dialogue will open to allow
the addition or editing of the XSD Header attributes. It should not be necessary to make
any changes, but notice the targetNamespace attributes generated from the package
specifications set earlier. After selecting ‘OK’, the XML schema file will be generated and
can be found in the directory in which the script was run.

X5D Header Attributes

Aftributes

targeth amezpacelrefix [] = fi

firt ki Add Abtribute
targetM ameszpace [targett amespace] = http: /v faa, govd avnizfikes

targetM amespacePrefixT ag [xminz:fiz] = hitp:/Aaaa. faa govdavnizfives E dit Attrib
sl amespace [<minz] = ktkp: A Awww w3.org/ 2001 AXMLS chema It Attribute

wedMamespace [#mins:Rzd] = hitp:/Aaww w3, orgd 2000 ZMLS chema

gl amezpace [#rminz:aml] = hitp: /A opengizs. netdamld 3.2

wlinkMameszpace [xminglink] = http: s w3 org 1339 link 0K
elementFormDefault [glementFormD efault] = qualified

attributeF ormb efault [attiibuteF ormDefault] = ungualified

VErEian [version] = Cancel
aixmM amespace [xming aism] = http: s, aism. aeradschemnads 0

import; [<ming aism] = http: s, aism. agrodschemads.0

inchude: [#milns:fis] = http: /A Faa, govdavnisdfines

impart: [xming: dpshare] = http:d Aaen faa. govd aviisdshared

2.2.2.3 XML Schema Output

Classes with the stereotype of <<extension>> generate three related elements for that
class.

<classname>ExtensionPropertyGroup
<classname>ExtensionType
<classname>Extension

The <classname>ExtensionProperyGroup contains the properties (elements and
relationships) of the Extension.

(DesignatedF‘uintExtensiDnF‘erertyGr...)EI—E)E} |

,ﬁx:Designate{lPointHASUse |

[
=
=
=)
(1]
28
o
2
8
7]
=
b
2
=
=
7]
=
@
1]
=
=
g
<
=
-]
(1]

0.
| prowides references Far where the paint |
iz uzed in the Mational Airspace,
| (suppotts the Farrn only) |
Generated by XmISpy www.altova.com
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The <classname>ExtensionType element is generated as a XMLSchema <complexType.>
and extends base type aixm:AbstractExtensionType.

e — — — — — _l
| aixm:AbstractExtensionType (extension)

attributes

[Designate{IP-:rilrtExtensionTm}e =]

—H-—jEI—[fix:DesignatedF‘-:uintExtensiu:unPerert...

Generated by XmlSpy www .altova.com

The <classname>Extension element is generated as a XMLSchema <element>. The
Extension element cannot stand alone, it may only exist as an extension to an AIXM base
element. The Extension element does not have a timeslice. The Extension element
attribute substitutionGroup is the substitutionGroup of the base type extension. Extension
elements are not extensible.

DesignatedPoimtExtension [

Generated by XmlSpy www .altova.com
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2.3 Data Type Extension Package

2.3.1 Overview

An extension, new feature or object class may require additional data types or codelists to
capture the valid values for new attributes added to the class. To add new data types or
codelists create a Data Type sub-package containing any new data types needed.

In the example below, an <<codelist>> is defined in an extension package. It is called
CodeDesignatedPointUseBaseType, it has a generalization to the ‘string’ class and inherits
the basic attributes of an XSD string variable. The <<datatype>>
CodeDesignatedPointBaseType is created with the nilReason property, as specified in
[4].This is the most common configuration for codelists.

<<XSDsimpleType>>
string
(from XMLSchemaDataty pes)
<<XSDfacet>> whiteSpace : null = preserve

<<codelist>>
CodeDesignatedPointUseBaseType

WP : string

RADAR : string

DME : string

INT : string

CNF : string

OTHER : string

T

<<datatype>> CodeDes
ignatedPointUseType

«nilReason : NilReasonEnumeration

Edition: 1.1 Page 11 of 25
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AIXM Application Schema

AIXM Core <<codelists>> can also be extended in the Data Type sub-package. Extend a

codelist by creating a class with the same name as the codelist and giving it a stereotype

<<codelist>>.

string

(from XMLSchemaDataty pes)
<<XSDfacet>> whiteSpace : null = preserve

AIXM Core model

<<codelist>>

CodeApproachLightingBaseType

(from AIXM Data Ty pes)

ALSAF : string
MALS : string

MALSR T string
SALS : string
SSALS : strin
SSALR : strin
LDIN : string
ODALS : strin
AFOVRN : string
MILOVRN : strjng
CALVERT : string
OTHER : string

LS EL LSRR AL W

<<datatype>>

CodeApproachLightingType
(from AIXM Data Ty pes)

nilReason : NilReasonEnumeration

<<codelist>>

CodeApproachLightingExtBaseType

(from Shared Feature Extension Data Ty pes)

CL_2XBAR : string
OVRN_CL : string
HALS : string

ALS : string

EALS : string

RAIL : string

CodeApproachLightingExtType

(from Shared Feature Extension Data Ty pes)

nilReason : NilReasonEnumeration

Careful analysis must be done to ensure that the extended list of values remains
normalised. It shall not duplicate values that already exist in the core <<codelist>> (including
the OTHER value), but with other names/abbreviations.

If additional values are required for an AIXM Core codelist for international data exchange,

then AIXM Core model will need to be updated.

Edition: 1.1
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2.3.2 XML Schema Generation

Use the AIXM-DataTypeGenerator.ebs script to generate the data type extension XML
Schema. Data Types are generated as a XMLSchema <simpleType> with the appropriate
facets, Patterns and/or codelists defined.

2.3.2.1 Imported and Included Schemas

Each data type sub-package must incorporate the AIXM Core Data Type schema. It is not
required for this schema to be generated for the script to run in Rational Rose, but if the
AIXM Core Data Type schema is not created and in the folder structure when the schema is
opened it will have errors.

Package Specification for Fix Extension Datatypes

General | Detail Files |MOF |JCR | UML | XSD | Ecore | JMI |

] Filename | Path ]
E] AlXM_DataTypes xsd import:Logical View:AlXM Data Types

Edition: 1.1 Page 13 of 25
13



AIXM version 5.1

2.3.2.2 Executing the Script

In the image below, notice the File Name is pulled from the generateFilename property set

AIXM Application Schema

in the package specification earlier. However the Path denotes the location of the UML

model file, which should be changed appropriately. The checkbox for ‘Include AIXM NS’ is
selected when executing scripts for packages that are not part of the AIXM Core set since

the AIXM Namespace is automatically included for those schemas.

XML Translation

Transzlate AICM Model to Schema

Tranzlate the selected AICM Categom model elements
ifta an #hL Schema [draft] file.

Path [My_Estenzion]s<50Y

File M amme; Ie.-’-‘-.S t_DataTypes.xzd

[~ Generate Al<b Import statement?
J: Lieate dgbug values
-~ g N
g v Annotations

B S ——

Finizh | Cancel |

A 4

Note: by default, the
annotations contained in the
UML model are included in
the XSD schema. Deselect
the checkbox to generate a

schema without annotations.
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2.4 UML Message Package

241 Overview

AIXM Application Schema

The message package is used to generate an XML Schema for request and response
messages. Below is an example of the FixHoldingData Response Message. This message
includes the extensions described previously even though they do not appear in the

diagram.

A Message is modelled in UML using the class object with a stereotype <<message>>. In
this example the message is a limited collection of AIXM features with extensions. This is

modelled by relating the collection of features; <<collectionMemberChoice>> to the

message through the relationship “hasMember”.

<<me ag e>>
FixHoldingDataM essage

hasMember
0.

<<collectionMgmberChoice>>
FixHoldin gDataCollection

<<feature>>
HoldingPattem

(from Holding)
type : Cod eHol dingUsag eType
outboundCourse : ValBe aringType
outbo undCourseT ype : CodeCo urseType
inboundCourse : ValBeaingType
turnDire ction : Co deDi rection Tumn Type
upperLimit: ValDistanceVerticalType
upperLimitRefere nce : CodeVertical Refe enceT ype
lowerLimit : ValDistan ce Verti calType

<<feature>>
Distancelndication
(from Point Reference)

minimumRe ce ption Altitude : Val DistanceVertical Type
type : Cod eDistanceln dicationT ype

t

<

o
U

55

<<feature>>

Anglelndication
(from Point Reference)

lowerLimitRefe ence : Cod eVerticalRe ferenceType angle: ValBeanng Type
speedLimit: ValSpeedT ype angleType : CodeBearing Ty pe
desaiption : TextDesciiptionType indication Direction : Co de Directi onRe ferenceType
nonStandardHol dingReason : TextDescri ptionType StrueAngle - VatBearingType
0.1 “cardinalDire ction : Co deCardin al Di rectio nType

Ol

Cini mumRe ce ptionAltitude : ValDistanceVertical Type

<<feature>>

De d gnate dPoint

(fromNawgids Points)
designator : CodeDesigrjatedPointDesignatorT ype
type : CodeDesignatedPpintType
name : TextNameT ype

Edition: 1.1
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2.4.2 XML Schema Generation

Use the AIXM-ApplicationSchemaGenerator.ebs script to generate the message XSD. The
script triggers the generation of the message element by recognizing the <<message>>
stereotype.

2.4.2.1 Imported and Included Schemas

The UML Message sub-package brings together all of the related elements created in
earlier processes such as extensions and data types. As before, the AIXM Core schema
must be included as well as any other referenced schemas (i.e. shared or common objects
that are to used in multiple application schemas).

Package Specification for Fix Holding Data

General | Detail  Fies |MOF |JCR | UML | XSD | Ecore | uMi |

| Filzname | Path |
@ Al¥M_Feature xsd import:Logical View::AIXM Features
@ FPP-Fix_Bitension_Datatypesxsd  include:Logical View::Data Products::FPP Foo:Foc Extension Datatypes
@ FPP-Fox_BExension xsd include:Logical View::Data Products::FPP Foc:Fix Bxtension
@ FPP-Shared_Feature_Bxtension xsd import:Logical View: Data Products::FPP Data Products Share::Shared Feature Extension

The accumulation of the imported and included XML Schemas is displayed below.

<import namespace="http://www.opengis.net/gml/3.2"
schemalocation="./1ISO_19136_Schemas/gml.xsd"/>

<import namespace="http://www.aixm.aero/schema/5.1"
schemalocation="./AIXM_Feature.xsd"/>

<import namespace="http://www.w3.0rg/1999/xlink" schemaLocation="./xlink/xlinks.xsd"/>

<import namespace="http://www.faa.gov/avnis/shared" schemalLocation="./FPP-
Shared_Feature_Extension.xsd"/>

<include schemalocation="FPP-Fix_Extension_Data Types.xsd"/>

<include schemalocation="FPP-Fix_Extension.xsd"/>

2.4.2.2 Executing the Script
Follow the procedures outlined in section 2.2.2.2.

2.4.2.3 XML Schema Output

Classes with the stereotype of <<message>> following the AIXM feature collection response
generates four related elements for that class.

<classname>CollectionPropertyGroup
<classname>MessagePropertyGroup
<classname>MessageType
<classname>Message

Edition: 1.1 Page 16 of 25
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AIXM Application Schema

The <classname>CollectionPropertyGroup is generated as a XMLSchema <complexType>,
which extends gml:AbstractFeatureMemberType, and includes a <choice> between the all

the features it is pointing to.

| gml:AbstractFeature Member Type (extenszion] |

[FixHoltling[lataCollec’tionPropert... I:Tj—'_

[a—

attributes

f

attriputes

Generated by XmlISpy

—Laixm:PoimRﬂference

Drefines the location of a
designated point using a
cornbination of angles and
distances based on the
quidance service, The zet of
angles and distances raust nat
under specify the location,

The indications that are part of
the PaintReferance rmust locate
the sarme designated point.

—Laixm:HoltlingPattern

& pradetermined manoauyre
which keeps an aircraft within
a specified airspace while
awaiting further clearance,

—Laixm:[iesignatethoim

& geographical location nat
ratked by the site of a radio
niavigation aid, used in defining
an &TS route, the Aight path of
an aircraft or For ather
nawigation or &TS purpozes,

www .altova.com
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AIXM Application Schema

The <classname>MessagePropertyGroup is generated as a XMLSchema <group>, which
contains the properties (elements and relationships) of the Message.

| Mmx:FixHoldingDataCollectionPropertyType

|
|
|
|
(FixHDldingDataMessagePerer‘tyGroup—|—
|
|
|
|
|
|
|
|
|
|
|
|
|

1.0

Generated by XmISpy

attribltes

—L aixm:PoinmtReference

Drefines the location of a
dezignated paint using a
combination of angles and
distances bazed on the
guidance service. The zet of
anglez and distances must nat
under specify the location,

the PointReference must locate
the zarne designated paint,

—Laixm:Hol(lingPa‘ttern

& pradetermnined rmanoeuwre
wehich keeps an aircraft within
a specified airspace while
awaiting further clezarance,

—Laixm:Designa‘te(lPoin‘t

& geographical location naot
marked by the site of a radia
nawigation aid, used in defining
an &TS route, the Aight path of
an aircraft or for other

|
|
|
|
|
|
|
|
|
The indications that are part of |
|
|
|
|
|
|
|
|
navigation or ATS purpozes. |

www.altova.com

The <classname>MessageType element is generated as a XMLSchema <complexType.>

and extends base type aixm:AbstractAIXMMessageType.

[FixHoItlingDataMessageTw:-e [Il]—

l_ni)(m:Ahstl actAlXMMessageType (extension)

attributes
(—

Prowided Far convenience in the construction
of this

application scherna, particularty when it
is desired to define bypes

derived by restriction. Dativatian by
restriction requires that all

compenents that are used unchanged
are copied down into the new tbype

elernant declarations For all
the standard object properties, a one
line reference to

GML Feature propetties that will MOT
be deprecated in SML w3.2 are
rmaintained, This therafore ercudes
gmlimeraCrataProperty,

. .
aixmisequencellumber «

Used as unique key For the
identification of the Time Slice
concemed, See the AINM
Ternparality madel for datails.

—[aixm:Standard.&.l}{MFeatureProper‘tiest—EjEl-  amkidentifier

The global unique identifier Often, a special identifier iz
of the ATXM Feature

definition, Az an alkemative to including

aizrn:StandardCbjectPropenies may be
v used instead, Snby thase standard

—(EEI—(fix:FixHDIdingDataMessageProperw...

Generated by XmlSpy

assignad to an abjact by the
maintaining authority with
the intention that it is used in
referances to the abject For
such cases, the codeSpace
shall be prowided, That
identifier is usually unique
either glabally or within an
application dornain,
grrliidentifier iz a pre-defined
property For such identifiers,

www.altova.com
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The <classname>Message element is generated as a XMLSchema <element>. The
associations are treated as objects. They are included in the schema.

FixHoldingDataMessage E]T

(A

ngDataMessageType

—(aixm: Standard.&I}-{MFeatureProperTiesja—E—:E-

Provided for convenience in the construction The global unique identifier
of thiz of the ATNM feature
application schema, particulaty when it
is desired to define types
derived by restriction, Detivation by
restriction requires that all
components that are used unchanged
ate copied down inta the new type
definition, Az an alemative to including
elernent declarations Far all
the standard object propetties, a one
line reference ta
aixriStandardCbjectProperties may be
uzed instead, Conly those standard
GML Feature properties that will HOT
be deprecated in GML w3.2 are
maintained, This therefore excludes
grlimetalrataProperty.

aixmisequencelumber '
Uzad az unique key For the
identification of the Tirme Slice
concemed, See the AIKM
Ternporality model For details.

Generated by XmISpy

Often, a special identifier iz
azzignad to an abject by the
raintaining authatity with
the intentian that it is uzed in
references to the object For
zuch cazes, the codeSpace
shall be provided. That
identifier iz usually unique
ithet glabally ar within an
application darnain,
gralidentifier iz a pre-defined
propetty For such identifiers,

Www .altova.com
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1 Scope

1.1 Introduction

The Aeronautical Information Exchange Model (AIXM) is a GML 3.2 application schema
meant to allow for the machine-to-machine exchange of aeronautical information in a
structured format. As services that disseminate information in AIXM 5.1 to consumers are
developed, the ability to manage the linkages between aeronautical features is key. This
encompasses the concepts of feature identification and feature reference.

The AIXM 5.1 schema uses the XLink schema bundled with GML 3.2 for representing a
reference between two features. In concert with the XLink standard, the XPointer standard
may be used to address individual XML elements of messages. This document defines a
number of standard cases for how XLinks should be used within an AIXM 5.1 message and
how those XLinks should be resolved by applications.

The AIXM 5.1 schema also relies on the use of universal unique identifiers (UUID) as
artificial identifiers for AIXM features. In fact, they do not identify the feature itself, but the
data that represents that feature in digital aeronautical information management systems.
This document provides guidance with regard to the algorithms that can be used for the
generation of these UUID values.

1.2 References

[XLINK] XLink v1.0 Specification http://www.w3.0rg/TR/xlink
[XPTR] XPointer Specification http://www.w3.0rg/TR/Xptr
[XPTH] XPath Specification http://www.w3.org/TR/xpath
[UUID] Universally unique identifier (theory)

http://en.wikipedia.org/wiki/Universally unique identifier

[UUID-AIXM] Universally Unique Identifier (UUID) Analysis, by Robert
DeBlanc, MITRE, in support to FAA

[UUID-1S0O] ISO/IEC 9834-8, which is also ITU-T Rec
X.667 http://www.itu.int/ITU-T/studygroups/com17/oid.html

1.3 Assumptions and Dependencies

This document assumes that the systems in question are communicating using messages
or data sets that comply with the AIXM 5.0, 5.1 or later schema version.
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2 Feature identification (UUID)

2.1 The gml:identifier property

Each AIXM Feature is identified through the use of the identifier property, which is inherited
from the abstract AIXMFeature. In the AIXM XML Schema, this is mapped to the
gml:identifier property, which all AIXM features inherit from the gml:DynamicFeatureType.

According to the AIXM Temporality Concept, the identifier property is the only time-invariant
property; therefore it is situated outside the TimeSlice complex object, which encapsulates
all the feature properties that can change in time. The gmlidentifier property can be
transmitted along with any Feature TimeSlice, allowing to identify the feature to which the
TimeSlice belongs.

There are two essential requirements for the identifier property:

1. to be unique — there should exist a reasonable confidence that an identifier will
never be unintentionally used by anyone for anything else;

2. to be universal — the same identifier should be used in all systems to identify a
given AIXM Feature.

2.2 Use of UUID

The first requirement can be satisfied through the use of Universal Unique ldentifiers
(UUID). UUID generation algorithms can guarantee that the risk for the same UUID value to
be generated by another system, for another feature, is extremely low. Information about
such algorithms is provided in Appendix 1 of this document.

Concerning the second requirement, it is important to note that the identifier does not
identify a feature. It identifies the data that someone has about a feature! In order to get
maximum benefit from UUID, they should be generated by the primary originator
(authoritative source) for that feature data.

Ideally, all stakeholders should have the same data about a given feature. However, as
multiple “pseudo-primary” information sources may exist for the same data item or because
the digital data transmission chain may be broken or duplicated, this cannot be guaranteed,
at least on short term. Ensuring that the same gml:identifier is used in all systems for a
given AIXM feature is a requirement for the information management process; therefore, it
needs to be taken care through the process rules. From this point of view, UUIDs can
indicate the continuity and the coherence of the data chain. If two systems use the same
UUID for a feature, this indicates that either:

- they have the data from the same source (could be one of the two system, or a third
one), or

- there are processes in place that ensure the consistency of the data between the
two systems.

It is therefore possible that two or more information sets (list of TimeSlices) exists for the
same AIXM feature, in two different systems, with different gml:identifier values. When data
from different sources is merged in a single system, the owner of that system might be
confronted with the need to identify and merge duplicate feature data, based on actual
properties of the feature, not on the gml:identifier.

Overall, the most important advantage of using UUID as gml:identifier in AIXM is for
software development. It is much simpler and less error prone to write code that relies on
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UUID for feature identification and reference, as compared the use any kind of “natural key”
combination.

2.3 UUID version and codeSpace

On the basis of the analysis presented in Appendix 1, the use of version 4 UUID based on
random number generation, is recommended for AIXM. An example of a gml:identifier
using a UUID value is provided below.

<gml:identifier

codeSpace=""urn:uuid:"">a82b3fc9-4aad4-4e67-8def-
aaealach95j</gml:identifier>

Information about UUID generation capabilities in common software is provided in Appendix
1, section A.1.9.

Note that a Uniform Resource Name (URN) is used as codeSpace for the gml:identifier. The
ISO/IEC 9834-8 or RFC 4122 (http://www.ietf.org/rfc/rfc4122.txt) provide the UUID
codeSpace value “urn:uuid:”.

2.4 The gml:id property

Every GML object is required to have a gml:id value, which is intended as a local unique
identifier, within the XML data set. AIXM features also being GML objects, they must have a
gmlkid value as well. In addition, all other GML objects inside the feature (TimeSlice,
gml:TimePeriod, gml:Point, aixm:SurfaceCharacteristics, aixm:AirspaceVolume, etc.) are
also required to have a gml:id values, as shown in the example below:

Jaixm:Alrspace gmi-ida= .. >
<gml:identifier
codeSpace="urn:uuid:">a82b3fc9-4aa4-4e67-8def-
aaealac595j</gml:identifier>
<aixm:timeSlice>
<aixm:AirspaceTimeSlice gml:id=".">
<gml:validTime>
<gml:TimePeriod gml:id="".">
<gml :beginPosition>2010-06-29T17:31:00</gml :beginPosition>
<gml :endPosition>2010-06-29T19:00:00</gml :endPosition>
</gml:TimePeriod>
</gml:validTime>
<aixm:interpretation>BASELINE</aixm:interpretation>
<aixm:sequenceNumber>1</aixm:sequenceNumber>
<aixm:type>D</aixm:type>
<aixm:geometryComponent>
<aixm:AirspaceGeometryComponent gml:id=".">
<aixm:theAirspaceVolume>
<aixm:AirspaceVolume gml:id=".">
<aixm:upperLimit uom="FT">500</aixm:upperLimit>
<aixm:upperLimitReference>MSL</aixm:upperLimitReference>
<aixm:lowerLimit uom="FT"">GND</aixm: lowerLimit>
<aixm: lowerLimitReference>MSL</aixm: lowerLimitReference>
<aixm:horizontalProjection>
<aixm:Surface gml:id="."">
<gml : patches>
<gml :PolygonPatch>
<gml :exterior>
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</aixm:Airspace>

The gml:id value has to comply with the same rules as any other XML ID attribute: to be
unigue within the XML file, to start with a letter, etc.

It is recommended that the gmlid of the AIXM features (such as aixm:Airspace,
aixm:Runway, etc.) also make use of the UUID value, prefixed with “uuid.”. Since UUID are
globally unique, they are also locally unique and thus perfect candidates for gml:id.
Attention, this recommendation concerns only the AIXM Feature level, not the lower levels,
such as aixm:AirspaceTimeSlice, etc. The use of the feature UUID as gml:id will facilitate
the implementation of concrete xlink:href references using the direct ‘#ID’ syntax, as
explained in 3.1.

Applied to the previous example, these recommendations give the following gml:id values:

<aixm:Airspace gml:id="uuid.a82b3fc9-4aa4-4e67-8def-aaealac595j'>
<gml:identifier
codeSpace=""urn:uuid:"">a82b3fc9-4aad4-4e67-8def-
aaealac595j</gml:identifier>
<aixm:timeSlice>
<aixm:AirspaceTimeSlice gml:id="1D00001">
<gml:validTime>
<gml:TimePeriod gml:id="1D00002">
<gml :beginPosition>2010-06-29T17:31:00</gml :beginPosition>
<gml :endPosition>2010-06-29T19:00:00</gml :endPosition>
</gml :TimePeriod>
</gml:validTime>
<aixm:interpretation>BASELINE</aixm:interpretation>
<aixm:sequenceNumber>1</aixm:sequenceNumber>
<aixm:type>D</aixm:type>
<aixm:geometryComponent>
<aixm:AirspaceGeometryComponent gml:id="1D00003">
<aixm:theAirspaceVolume>
<aixm:AirspaceVolume gml:id="1D00004"">
<aixm:upperLimit uom="FT">500</aixm:upperLimit>
<aixm:upperLimitReference>MSL</aixm:upperLimitReference>
<aixm: lowerLimit uom="FT">GND</aixm: lowerLimit>
<aixm: lowerLimitReference>MSL</aixm: lowerLimitReference>
<aixm:horizontalProjection>
<aixm:Surface gml:id="1D00005">
<gml : patches>
<gml :PolygonPatch>
<gml -exterior>

</aixm:Airspace>
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3 Feature Reference (xlink:href)

3.1 Introduction

Associations between AIXM Features are implemented in the AIXM XML Schema through
the use of XLinks [XLINK].

The general recommendation is to use the gml:identifier (UUID) of the referenced
AIXM FEeature. This supports many commercial solutions out-of-the-box, as it relies entirely
on the XLink, XPointer and XPath standards. It is critical that every XLink value points
to the correct feature of interest. For example, that an xlink value identifying an Airspace
holds the identifier of an Airspace feature, not the one of a Runway or another feature,
message, etc. However, this cannot be ensured by the XML Schema and it needs to be
dealt with as part of the data validation rules.

If the UUID is not available, a natural key search can be used. In general, the verbosity of
such a request may increase as finding the key will require querying into a TimeSlice of the
AIXM Feature.

From the point of view of the Xlink target, there exist three cases of interest:
1. Concrete local references within a data set;
2. Concrete external references resolved via web services;
3. Abstract references to be resolved by the consuming application.

These are described in more detail in the following sub-sections.

3.2 Concrete local references within a message

In some cases, services producing AIXM 5.1 data will provide data sets in which all the
referenced features are included. Instead of a reference by gml:identifier, a simpler local
reference to the gml:id attribute could be used in this case. The gml:id is, by definition,
unique within an XML file. Therefore, when used for local references, it is unambiguous.
The gmlid attributes are defined as identifiers in the schema and can be indexed during
parsing.

An example is provided below. Note that the recommendation made in 2.4 is applied here,
which means the gml:id of the Airspace feature is actually based on the UUID value of the
gml:Identifier.

<aixm:Airspace gml:id="uuid. :a82b3fc9-4aa4-4e67-8def-aaealac595j"">
<gml:identifier
codeSpace="urn:uuid:">a82b3fc9-4aa4-4e67-8def-
aaealach95j</gml:identifier>

</aixm:Airspace>

<aixm:AirTrafficControlService gml:id="uuid.d4d33081-54ad-4cla-9519-
b5b67de561ae’">
<aixm:timeSlice>
<aixm:AirTrafficControlServiceTimeSlice
gml - id="AirTrafficControlServiceOl TS1'>
<gml:validTime>
<gml:TimePeriod gml:id="AirTrafficControlServiceOl TS1 TP1'>

<gml :beginPosition>2008-01-01T00:00:00</gml :beginPosition>
<gml:endPosition indeterminatePosition="unknown"/>
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</gml:TimePeriod>
</gml:validTime>
<aixm:interpretation>BASELINE</aixm:interpretation>
<aixm:type>ACS</aixm:type>
<aixm:clientAirspace xlink:href="#uuid.a82b3fc9-4aa4-4e67-8def-
aaealach95j"'/>
</aixm:AirTrafficControlServiceTimeSlice>
</aixm:timeSlice>
</aixm:AirTrafficControlService>

3.3 Concrete external references

When information about features is exposed via web services, a method by which XLinks
can be resolved is via a Universal Resource Locator (URL).

In this case, the expectation is that the consumer of the message can follow the URL
provided in the XLink directly and the hashtag will identify the feature within the resultant
resource to which this reference resolves. If the recommendation made in 2.4 was applied
and the target feature has a UUID based gml:id, then the concrete reference may be
encoded using simply the ‘#ID’ reference syntax, as in the example below:

<aixm:clientAirspace
xlink:href="http://aim.faa.gov/services/AirspaceService#uuid.a82b3fc9o-
4aad-4e67-8def-aaealach95j" />

A more general, but also much more complex solution is to use xpointer. Again, the
combination of the URL and the XPointer should result in the tag which resolves to the
feature which is referenced.

<aixm:clientAirspace
xlink:href="http://aim.faa.gov/services/AirspaceService?get=a82b3fc9-4aa4d-
4e67-8def-
aaealach95j#xmIns(nsl=http://www.opengis.net/gml/3.2)xmIns(ns2=http://www.
aixm.aero/schema/5.1)xpointer(//ns2:Airspace[nsl:identifier="a82b3fc9-
4aad-4e67-8def-aaealach95)°])""/>

Note that the above URL is independent of implementation. It may identify a (Web Feature
Server) WFES server, but it could also be an implementation of a simple web service which
returns a particular set of features based on the user’'s query. As long as the resolution of
the URL produces an XML document which contains the AIXM Feature, the above is a valid
reference.

The approach for the first two cases (concrete local or external references) is based purely
on the XLink and XPointer standard: there is no application-specific logic required to resolve
the reference. However, implementers should take care to take advantage of caching
strategies to avoid continually resolving features for which they already have definitions.

3.4 Abstract references

Xlink assumes a “resource centered approach”, in which the XML document or fragment is
a resource which can be referenced from anywhere. It assumes that the resource is
available on the web in a single, definitive copy. In the aeronautical information domain, the
feature is an entity which can be globally referenced but there are many representations of
that feature in circulation. Many of those representations are in AIXM messages; others are
in databases or applications. This is why the use of concrete references is rare and the use
of abstract references needs to be considered as well.

Abstract references fit very well to the GML paradigm since they provide a reference to the
abstract idea of the feature, rather than one of its representations. Resolving the abstract
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reference to a physical one is the problem of the application and it can deal with issues of
multiple copies in all the messages, databases etc. that it knows about.

Leaving the resolution with the application also allows the application to adapt to its context.
For example, if the application is off-line it could choose to use a locally cached copy of the
feature. An on-line application could go to the definitive web-service for the feature.

In those cases, the xlink:href should use a universal resource name (URN) rather than a
URL; note that URNSs, unlike URLSs, cannot be directly used to find a resource. In the case
where a URN is presented to the consumer, it is the responsibility of the consuming
application to resolve the reference.

Nothing in the use of a URN implies the availability of the referenced feature or its location;
it may be that the feature is defined locally within the message, accessible remotely by a
web service, or directly through a database access.

In general, the following three steps will be followed:

1. The recipient of the data will use the identifier of the referenced feature to search its
local database.

2. If no such feature exists in its local data set, the incoming data set would be
searched for the referenced feature.

3. If the above does not find the feature, the system would search known data sources
to resolve the reference.

This type of reference is limiting in its openness, as it requires application logic to be
resolved. As such, its use is expected to be reduced over time, as the aeronautical
information domain moves towards Web service solutions. By using the concrete standards
mentioned above, any standards-complete system can resolve AIXM references without
additional application logic.

3.4.1 Using UUID

It is recommended that the URN is based on the UUID of the referenced feature, as in the
following example

<aixm:clientAirspace xlink:href="urn:uuid:a82b3fc9-4aa4-4e67-8def-
aaealach95j''/>

In this case, the application will consume the URN-based locater and internally discover the
definition of the referenced airspace through data registries, manual coding, or other
methods specific to the systems involved. The beginning of the URN should match the
codeSpace used for gml:identifier.

3.4.2 Using natural keys

When the UUIDs are not available, an AIXM specific URN composed with natural keys
could be used, as in the example below:

<aixm:clientAirspace xlink:href="urn:aixm:Airspace(gml:timePosition=2010-
04-07T09:00;aixm:type=D;aixm:designator=EBD25A)"" />

Apart from being much more complex than those based on UUID, the disadvantage of the
URN based on natural keys is that they requires specific code for decoding and identifying
the target feature. Therefore, URN with natural keys should be used only during
transition periods and on a limited scale. For example, it might be a solution to use natural
key based URN between systems that store the data in legacy formats and which do not
have the possibility to work with uuibD values..
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The following rule shall be applied in the composition of the “aixm” URN:

urn:aixm:Feature(timePosition=time_value;property_name=property_value;...)

where:

Feature is the name of an AIXM Feature as defined in the AIXM XML
Schema; for example: AirportHeliport, Airspace, Runway, etc.

time_value is a UTC date and time value in the format yyyy-mm-ddThh:mm
and it indicates the moment in time at which the BASELINE TimeSlice of the
AIXM Feature referred had the property_value(s) that appear in the URN
composition;

property _name is the name of property of an AIXM Feature that composes
a natural key for that feature; the property name shall be spelled according to
the AIXM XML Schema, exactly as it appears as child element of the AIXM
Feature TimeSlice.

It is assumed that all natural key properties are either direct child elements of
the Feature TimeSlice or that they exist only once in the XML tree (such as
the gml:pos of a Navaid).

property value is the value of the of the property identified by
property _name as defined in the BASELINE TimeSlice of that feature that is
valid at the date and time specific by the time_value;

In some situations, this includes properties that do not directly have a value,
but have an xlink:href attribute that points to another Feature. In this case,
the URN of the referenced feature shall be used as property_value. A typical
example is the Runway feature, for which the natural key includes the
AirportHeliport where it is located. The URN will look like in the example
below:

urn:aixm:Runway(gml:timePosition=2010-12-
20T16:32;aixm:designator=02%2F20;aixm:associatedAirportHelipor
t=urn:aixm:AirportHeliport(gml:timePosition= 2010-12-
20T16:32;aixm:designator=EBBR))

Note that the value of an AIXM feature natural key property could contain
characters that are not allowed in the composition of the URN, as explained
in the URN Syntax (RFC 2141) and have to be replaced with their hex code,
prefixed by the character “%”. This is the case for the “/” character, which is
typically used in runway designators. Therefore, in the example above, the
runway designator “02/20” was encoded as “02%2F20", where “%2F” is the
hex representation of “/".

In order to be valid URN in terms of the RFC 2141 (URN Syntax), the “aixm” URN would
have to be registered with the Internet Assigned Numbers Authority. Until then, it shall be

considered as

a non-standard (experimental) URN.

3.5 Use of xlink:title

The value of

the attribute xlink:titte on a xlink is a human-readable description of the

referenced value. In this case, it would be a human-friendly description of the referenced

aeronautical
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It is suggested that the xlink:title be used, especially in cases in which the referenced
feature is defined remotely. The title should be a human-friendly name of the feature which
can be used internally by applications for display purposes. It is discouraged to use
the xlink:title for automatic feature identification.

<aixm:clientAirspace xlink:href="urn:uuid:a82b3fc9-4aa4-4e67-8def-
aaealac595j)" xlink:title="Gabbs North MOA”/>
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Appendix 1

A.l. UUID algorithms

A.1.1 Introduction

This Appendix examines the four main versions of the UUID; how they are generated, their
efficiency and their computational overhead. On the basis of this comparison it is found that
the version 4 UUIDI, based on random number generation, is the most efficient. The
tendency in the industry is to move toward the use of version 4, with the notable exception
of Oracle that remains on version 1. A survey of the UUID/Globally Unique Identifier (GUID)
versions supported by the main software products and libraries is summarized in Figure 7.

A.1.2 Definition and Uniqueness

A UUID is a 128-bit number that is encoded either with a random number, the output of a
cryptographic hash function or a combination of a random number and the time of
generation. UUIDs are conventionally written or displayed in their ‘canonical’ form, which is
a sequence of 32 hexadecimal digits grouped into a sequence of 8, 4, 4, 4 and 12 digits; an
example is given below.

550e8400-e29b-41d4-a716-446655440000
The left-most digit of this string represents the most significant four bits of the UUID.

The purpose of the UUID is best described by Wikipedia http://en.wikipedia.org/wiki/UUID
as: “The intent of UUIDs is to enable distributed systems to uniquely identify information
without significant central coordination. ..... ..... Anyone can create a UUID and use it to
identify something with reasonable confidence that the identifier will never be unintentionally
used by anyone for anything else.” The UUID is defined in three compatible
standards: ISO/IEC 11578:1996, ITU-T Rec. X.667 | ISO/IEC 9834-8:2005 and |IETF RFC
4122.

The reason for the use of a number field as large as [1 ] is that the UUID is universal,
i.e. the probability of a duplicate UUID being encountered within the IT universe for the
foreseeable future must be a very low.

122
-2

A.1.3 Format and Versions

The UUID format is depicted in Figure 1. Six of the 128 bits are used to specify the type of
UUID leaving 122 to carry a random number, the output of a cryptographic hash function or
a combination of a Network Interface Card (NIC) MAC address and the time of generation,
depending on the Version of the UUID. The six control bits are very awkwardly placed, and
are not even contiguous, making the generation and interpretation of UUIDs more
complicated than it need have been. The digits are numbered from the left-most digit of the
canonical (string) form. The type of UUID is defined first by the value of the Variant field
(YY) which occupies the most significant two bits of the 17th hex digit.

Note: RFC 4122, paragraph 4.1.1 shows the variant field as having three bits. For all
standard UUIDs the least significant bit of these three is irrelevant; it is used as the top bit of
the clock sequence in version 1 UUIDs, or is part of the random or hash fields in version 3,4
or 5 UUIDs.

A value of 2 in the variant field indicates that the UUID is one of the standard versions. A
zero value of the most significant bit of the variant field indicates that the UUID was
generated by a workstation in the Apollo Network Computing System. A value 3 of the
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variant field indicates a UUID that was used by .COM in versions of Microsoft Windows
before Windows 2000. The Version field (VVVV) is coded into the 13" digit allowing up to
15 UUID versions. Five versions, numbered 1 — 5 currently exist.

Hex 1 2 3 4 5 6 7 8
Digits

l1to8 XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX

91016 | XXXX XXXX XXXX XXXX VVVV XXXX XXXX XXXX

17to 24 | YYXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX

2510 31 | XXXX XXXX XXXX XXXX XXXX XXXX XXXX XXXX

Figure 1 - General Format of UUID

The UUID standards do not require that the UUIDs generated by a given system must all be
of the same version. A closed (i.e. not universal) distributed system, could exploit this by
allowing any of the four main versions to be generated. The degree of uniqueness of the
UUIDs would then be quadrupled, from a field of [1-2?%] an effective field of [1-2"%4].

A.1.4 Version 1 UUID

The version 1 format is the oldest and most complicated, but is still widely used; the
encoding in shown in Figure 2. The 60 bits labeled ‘t" are the time at which the UUID was
created, in increments of 100 nano-seconds (1x10” ) seconds. The 48 bits labeled ‘m’ are
the (universally unique) MAC address of one of the Network Interface Cards (NIC) on the
system; when this is not available a 48-bit random or pseudo-random number is generated.
The 14 clock-sequence bits labeled ‘c’ are used to reduce the possibility of a duplicate UUID
value being generated following the clock being set backwards (after a power outage) or the
NIC card being changed. The field allows for 2'* or >16,000 resets in the lifetime of the
system. In the unlikely event that the clock sequence just before the event is known, it can
be used on recovery and just incremented; otherwise the clock sequence is re-initialized
with a random number.

Hex 1 2 3 4 5 6 7 8
Digits

1to8 | ttit tttt tttt tttt tttt tttt tttt tttt

9 to | tttt tttt tttt tttt 0001 tttt tttt tttt

16

17 to | 10cc ccee ccee ccee mmmm | mmmm | mmmm | mmmm
24

25 to | mmmm | mmmm | mmmm [ mmmm | mmmm | mmmm | mmmm | mmmm
31

Figure 2 - Format of Version 1 UUID — Time and Address

The time field in a version 1 UUID provides the elapsed time, in 100 nanosecond
increments, since the start of the Gregorian calendar in October 1582. The maximum
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(unsigned) value of 2°° nanoseconds is equal to about 3663 years. Currently the highest
order bit set in a version 1 UUID time field is the 57" bit. The 58" and higher bits will not be
used until after 2444.

A.1.5 Version 2 UUID
Version 2 UUID is used in the IEEE Portable Operating System Interface POSIX Distributed
Computing Environment. The format is very similar to version 1.

A.1.6 Version 4 UUID

The encoding of a version 4 UUID is shown in Figure 3. The 122 bits labeled ‘r' comprise a
pseudo-random number, or preferably a cryptographic quality random number.

Hex 1 2 3 4 5 6 7 8
Digits

1to 8 reer reer reer reer reer reer reer reer
9to16 | rrrr reer reer reer 0100 reer reer reer
17 to 24 | 10rr reer reer reer reer reer reer reer
25t0 31 | rrrr rerr reer rerr reer reer reer reer

Figure 3 - Format of Version 4 UUID — Random Number

After a distributed system starts generating version 4 UUIDs, if a source of cryptographic
guality random numbers is used, the probability that it will generate a duplicate UUID of one
already generated p(n:d) is given by the expression 1 — e™"?? where the number already
generated is 2" and d is the number of bits occupied by the random number. The probability
of a collision will be higher if pseudo-random numbers generated by the system are used.

As an example, after 243 (=8.8 trillion) UUIDs have been generated, the probability of the
next UUID being a duplicate of one already generated is = 7.276x10™*2 Figure 4 gives p(n;d)
for values of n: 36, 41, 43 and 46 and values of d: 90, 106 and 122. {calculated with R
Statistical Language}. The fourth column of the table shows that taking 4 octets of the
random number field for another use would introduce a significant probability of collisions
occurring.

d=122 d =106 d=90
n= 36 4.44x10™° 2.91x10™ 1.19x10°®
n=41 4.55x10™" 2.98x10°® 1.95x107°
n =43 7.28x10™" 4.77x107 3.08x10%
n =46 4.66x10™"° 3.05x10°® 8.65x10™

Figure 4 - Probability of Collision for Version 4 (Random Number) UUIDs
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A.1.7 Versions 3 and 5 UUID

The encoding of a version 3 or version 5 UUID is shown in Figure 5. The bits labeled ‘h’ are
the output of an MD5 cryptographic hash function in version 3 UUIDs and are the output of
a SHA-1 cryptographic hash function in version 5 UUIDs. The hash function values of 128
bits (MD5) and 160 bits (SHA-1) are truncated to the 122 bits available in the UUID.

Hex 1 2 3 4 5 6 7 8
Digits
1to 8 | hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh

9 to 16 | hhhh hhhh hhhh hhhh | 0011/0101 | hhhh hhhh hhhh

17 to 10rr hhhh hhhh hhhh hhhh hhhh hhhh hhhh
24

25 to hhhh hhhh hhhh hhhh hhhh hhhh hhhh hhhh
31

Figure 5 - Format of Version 3 or Version 5 UUID

Information about the MD5 algorithm can be found at http://www.w3.0rg/TR/1998/REC-DSig-
label/MD5-1 0, and about the SHA-1 algorithm at http://www.itl.nist.gov/fipspubs/fip180-1.htm.
Both of these algorithms have been ‘broken’ by systematic attacks; in the case of MD5
within 2** hash operations and in the case of SHA-1 within 2°® hash operations. These are
well below the number of operation that can be guaranteed to produce a collision, 2°* and
2% respectively. However this has no implications for the use of hash numbers in UUIDs,
where they are used more for convenience than for security, other than to suggest that the
uniqueness of a UUID formed with either of these algorithms will be less than that of a
version 4 UUID formed with a random number of cryptographic quality.

A.1.8 Comparisons of UUID Versions

Efficiency of bit usage

The time algorithm used in version 1 UUIDs is inefficient in its granularity of 100
nanoseconds. The 56" bit of the 60-bit time field was not used until some time in 1986, and
the 57™ bit will not be used until 2444. This means that the top 4 bits are effectively not
being used. Also, the 14 bit clock sequence field in version 1 UUIDs is only used each time
the system is powered up, allowing for 2'* or >16,000 resets in the lifetime of the system. A
lower number of bits would provide for a sufficient number of resets, given that a recycling
of this field would not produce UUIDs with an ambiguous time of generation.

In contrast to version 1 UUIDs, in versions 3, 4 and 5 UUIDs all 122 available bits are used
to hold either a random number or the output of a hash function.

Computational overhead

An April 2007 test to compare the times taken to generate version 1, version 3 and version
4 UUIDs { http://johannburkard.de/blog/programming/java/Java-UUID-generators-compared.html }
showed the following average times to generate 1 million UUIDs with standard Java
software:
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Version 1 Time based 5,432 milliseconds
Version 3 MD5 based 40, 788 milliseconds
Version 4 Random number based 48, 900 milliseconds

Figure 6 - Average times for UUID generation

These results show that versions 3 and 4 UUIDs incur substantially higher processing
overhead than version 1 UUIDs: by a factor of about 7.5 for version 4 and a factor of about
9 for version 3.

The SHA-1 algorithm generates a 160 bit hash compared to the 128 bits generated by the
MD5 algorithm. When used in a UUID, both hashes are truncated to 122 bits, so any
advantage in security or randomness that the SHA-1 might have over MD5 is obviated when
it is used in a UUID.

Unigueness

The timestamp field in the version 1 UUID is not a random number. Each bit changes with
half the frequency of the preceding, less significant bit; the 48™ and higher bits change less
than once a year. More significant is the devotion of 14 bits to the clock sequence field,
which is only incremented each time a system is switched back on. The Version 1 UUIDs
are therefore substantially less unique than either Version 3 or Version 4 UUIDs.

The uniqueness of version 3 or 5 UUIDs can not be greater than the uniqueness of version
4 UUIDs and may be less, given the fact that they can both be compromised after a number
of uses that is well below the number at which duplication could be expected (“brute force
attack”): 2*instead of 2%*in the case of MD5 and 2% instead of 2% in the case of SHA-1.

A.1.9 Support by Common Software

It is sometimes difficult to establish what versions of UUID are supported by a particular
software application, as many users and even product announcements do not seem to be
aware that five distinct versions exist. Typically the output of a UUID generator is only
described as several groups of hexadecimal digits. Oracle is notable in this respect, simply
defining its UUID as a 16 byte raw value. In the case of Microsoft, it was difficult to untangle
because UUIDs are used extensively within Microsoft packages; only one of many
interfaces in the Microsoft Component Object Model (COM), and now in the .NET
framework, use the type of UUIDs included in this study. Microsoft switched from using
version 1 to version 4 with the introduction of .NET and Windows 2000.

Although a particular application package may not support a given version of a UUID, in
many cases an extension to support that version can be added from libraries such as the
UNIX-based Open Source Software Project (OSSP).

Version 1 Version 3 Version 4 Version 5 Variant

Microsoft 3

.COM
Microsoft X
Windows

2000

Oracle X
Java (JUG) X X X X
Java J2SE5 X X
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JavaScript X
uuid.js
Linux (ossp) X X X X
MySQL X
Version 1
MySQL X
current
PostgreSQL X
Apache X X X X
(Jakarta project)
OpenPKG X X X
Python X X X X
Ruby X X X X
C* (ossp) X X X X
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Agenda Item 3: Implementation of the Quality Management System in AIM units

3.1 Under this agenda item, the Meeting reviewed the following papers:

» WRP/07 - GREPECAS Project G3 (Presented by the Secretariat)
» WHP/08 — New requirements of Standard 1SO 9001 (Presented by the Secretariat)

GREPECAS Project G3 — Implementation of the Quality Management System in
AlIM units

3.2 The Meeting took note of the progress made in the implementation of the Quality
Management System for processes managed by AIM units. In this regard, Uruguay obtained its
certification in September 2015, and Peru in December 2015. Argentina completed the audit
certification process and is waiting for its certification.

3.3 The Meeting expressed its concern for the situation of Colombia and Venezuela, which
were still unable to certify their AIM systems, and for the delays in quality implementation in Bolivia,
Guyana and Suriname. In this regard, Guyana and Suriname presented their Corrective Action Plans for
the implementation of the quality management system by the end of 2017 or first half of 2018.

3.4 The situation that had driven back implementation was the one facing Ecuador, which had
not been able to re-certify its AIM/QMS, certified in 2012, due to administrative problems.

35 The main factor that contributed to expedite certification of quality management systems
in the States was top management. Top management, when involved in the quality certification of
systems and processes, helped to unblock management barriers that delayed implementation.

3.6 The Declaration of Bogota obtained the commitment of top management to quality
certification of AIM processes in the Region. This commitment should be replicated at national level in
order to obtain the certification as scheduled.

3.7 Based on the above, it was felt advisable for the Project Description to include the task of
those States that had not reached 80% certification, in order to send that information to the corresponding
authorities and obtain top management support.

3.8 The last update on the progress made in quality implementation is shown in the following
table:
% IMPLEMENTATION %
STATE IMPLEMENTATION DATE PROGT?ESS REMARKS
OCTOBER 2016

Internal and external audits
have been performed. They
are waiting for the
certificates.

Argentina 100% FEB/2016 30%
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% IMPLEMENTATION %
STATE IMPLEMENTATION DATE PROGORESS REMARKS
OCTOBER 2016
The provider, AASANA,
has trained two experts for
quality implementation.
Bolivia 30% TBD 0% One DGCA  official
attended the Lead auditor
course held in October
2015.
Brazil CERTIFIED | = e | oo
Chile CERTIFIED | = e | e
A consulting firm has been
Colombia 90% SEP/2014 25% engaged for AIS/QMS and
MET/QMS certification.
Ecuador Re-certification hasnot (| There is no information on
been achieved re-certification plans.
~ TSN CERTIFIED |  coeeeeeeee | e
Guiana
Presented implementation
0 0 and certification plan.
Gl 60% DEC/2017 35% Implementation foreseen
for July 2018.
Administrative restrictions
did not permit certification.
Panama 100% DEC/2017 10% The date proposed is
December 2017, with
ICAO 9001:2015.
Paraguay CERTIFIED | = =emememeeem | mmmememeeees
Peru CERTIFIED | = —meem | e
Suriname 50% AUG/2014 5% Presented Action Plan
Uruguay CERTIFIED | = =meeeeee | s
Venezuela 85% NOV/2014 15% No progress.
3.9 The Secretariat will update the Project Description presented in Appendix A to this part
of the report as approved by the Meeting.
Changes in Standard 1SO 9001
3.10 The Secretariat informed that Standard ISO 9001 had changed its requirements in

September 2015 and that the transition period to adjust the quality management systems already
implemented and certified was three years (September 2018).
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311 The Meeting noted that these changes in Standard ISO 9001 affected all the States that
had already been certified as well as those that had not yet implemented the AIM/QMS.

3.12 The Meeting considered that planning was necessary in order to adjust to the new
standards within the transition period of three years after publication.

3.13 Furthermore, the Meeting requested that the Guide to support AIM/QMS Implementation
in the SAM Region be reviewed, and assigned an expert from Peru to work with the Secretariat in the
updating of the Guide.

3.14 The Meeting deemed it important to send a State Letter informing of the changes made in
Standard ISO 9001 and requesting delivery of plans for adjusting the quality management systems already
implemented to the new requirements of the standard.
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APPENDIX A
SAM Region PROJECT DESCRIPTION (DP) DP N° G3
Programme Title of the Project Start End
AIM Assessment and development of QMS applied to AIM in SAM States

(ICéc())0 rPdri(?]%;zrrr?me Project coordinator: Oscar Dioses (Peru) 03/10/11 01/11/18
Jorge Armoa Experts contributing to the Project: SAM/AIM 1G
Cariete) Eng. David Diaz (Peru)
I Implement guides applicable to the quality management system in a digital/electronic AIM environment in the SAM Region, based
Objective . - - -
on the regional performance objectives of the SAM performance-based implementation plan.
The scope of the project contemplates the assessment and identification of implementation levels associated to quality management in
Scope AIM services in the Region. Drafting of an action plan and guides for the implementation of QMS in a digital/electronic AIM
environment.
Metrics Percentage of States with 1SO 9001:2008 QMS certification.
Goals 50% of States with the 1SO standard 9001:2008 implemented by 2013, and certified by 2014.
Project activities will be coordinated among project members, the project coordinator, and the programme coordinator, mainly
through teleconferences (GoToMeeting application) and meetings that may be held within other scheduled events, based on the
Strate activities of the work programme. The project coordinator will coordinate with the programme coordinator for the inclusion of
9y additional experts, if warranted by the tasks and work to be performed.
The results of the work done will be submitted to the consideration and review of State experts in the form of a final consolidated
document for analysis, review, and approval, and for presentation to the GREPECAS PPRC by the programme coordinator.
The quality management system in AIM services must provide users the required guarantee and assurance that the aeronautical
Rationale information/data distributed meets quality requirements in terms of accuracy, resolution and integrity. There needs to be a close

relationship with other projects in order to collect the operational requirements of the aforementioned applications and their respective
tentative dates of implementation.
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Related This project is related to Projects G1 “Implementation of the provision of electronic terrain and obstacle data e-TOD” and G2
projects “Implementation of Aeronautical Information Exchange Systems (AIXM)”.
Relationship
Project i (2 Status of imple-
deliv ef' ables performgnce— Responsible party mentatio n& Delivery date Comments
based regional
plan (PFF)
Prepare surveys to
establish the levels
of compliance and PFF: SAM . -
implementation of AIM/O1 ICAQ coordinator 25/11/11 Finalised as scheduled.
AIM-QMS based on
ICAOQ guides
Circulate surveys to PFF: SAM . .
the States AIM/O1 ICAQ coordinator 17/02/12 Finalised as scheduled.
Collect and tabulate PEE: SAM
the information of AIM 101 ICAO coordinator 13/04/12 Finalised on 30/03/12.
the States
Description of steps PEE: SAM
for QMS X SAM/AIM/WG 30/03/12 Finalised as scheduled.
. . AIM/01
implementation.
QMS self- . A
PFF: SAM David Diaz -

asses§ment_ AIM/O1 RLA/06/901 30/03/12 Finalised as scheduled.
questionnaire
Template with QMS PFF: SAM David Diaz -
assessment results AIM/01 RLA/06/901 30/03/12 Finalised as scheduled.
QMS PFF: SAM David Diaz -
implementation plan AIM/01 RLA/06/901 19710712 Finalised as scheduled.
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Sn'\él?)rg/%ﬁ?\ies PFF: SAM Oscar Dioses

. AIM/01 Peru

actions.

QMS internal audit PFF: SAM Oscar Dioses

procedure. AIM/01 Peru

Procedure for

controlling AIS PFF: SAM Oscar Dioses

service management AIM/01 Peru

system records

grrg:t?:;r&&) g PFF: SAM Oscar Dioses
AIM/01 Peru

documents.

Service control

procedure — QMS PFF: SAM Oscar Dioses

non-conforming AIM/01 Peru

products.

Procedures for

controlling the

documents of the PFF: SAM Oscar Dioses

AIS service AIM/01 Peru

management

system.

Model SLA with

service providers to PFF: SAM Juan J. Gonzalez

ensure the quality of AIM/O1 Uruguay

the information and

data exchange.

CRC Cyclic .

Redundancy Check BO DATM Juan J. Gonzalez

Set of 32 bit. Uruguay

AIM Training BO DATM Juan J. Gonzélez

Programmes Uruguay

Collect certifications

and produce report

on the status of 1SO PFF: SAM .

9001:2008 AIM/O1 ICAO coordinator

certifications in the
SAM Region

19/10/12 Finalised as scheduled.

19/10/12 Finalised as scheduled.

19/10/12 Finalised as scheduled.

19/10/12 Finalised as scheduled.

19/10/12 Finalised as scheduled.

19/10/12 Finalised as scheduled.

19710712 Finalised as scheduled.
30/03/2015 Finalised as scheduled.
30/03/2015 Finalised as scheduled.

Brazil, Chile, French Guiana, Paraguay,

01/11/18 Peru and Uruguay Certified 1ISO

9001:2008
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Resources required | Designation of experts in the execution of some of the deliverables. More commitment by States to support the designated coordinators
and experts.

*Grey Task not started
Green Activity underway as scheduled
Activity started with some delay but expected to be completed on time
Red It has not been possible to implement this activity as scheduled; mitigating measures are required
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Agenda Item 4: NOTAM Contingency Plan, AIM deficiencies and ICARD system

4.1 Under this agenda item the Meeting reviewed the following papers:

» WP/09 - NOTAM Contingency Plans, deficiencies in the AIM area and ICARD
System (Presented by the Secretariat);

Updates to NOTAM Contingency Plans

4.2 The Meeting was informed that Guyana and Suriname had signed an agreement on the
NOTAM Contingency Plan, which was already included in the Regional Catalogue.

4.3 The delegation of Chile noted that no progress had been made in the plans of Paraguay
and Chile to implement a NOTAM Contingency Plan.

NOTAM Contingency

4.4 SAM States that already have their corresponding NOTAM Contingency Plans are listed
in Appendix A to this part of the report.

4.5 It was noted that the NOTAM Contingency Plan was subject to periodic revisions. The
modifications required would be made prior coordination between the parties. It was agreed that
modifications would be effective not before 30 days after the date of approval.

AIM deficiencies

4.6 Regarding deficiencies reported in the AIM area, it was noted that States had made
progress with respect to the last meeting, although some States had had recurrent deficiencies for various
years without taking any corrective action, which created great concern in GREPECAS and HQ and was
subsequently reflected in the safety audits.

4.7 AIM deficiencies for SAM States are presented in Appendix B, and will be subsequently
updated in the GANDD based on the information provided during this Meeting. A special topic for
discussion is the deficiency concerning e-TOD implementation.

4.8 The Meeting took note of the recommendation made by the Fourth Meeting of the
Programmes and Projects Review Committee (PPRC/4) with regard to communicating ICAO of any e-
TOD implementation difference through EFOD, and its publication in GEN 1.7, and the drafting of an
Action Plan to correct such deficiency.

4.9 The States of Chile and Panama informed that they did publish this difference in GEN 1.7
and that they had prepared action plans to correct the deficiency.

ICARD System
4.10 The Meeting was informed that the SAM/AIM/7 and SAM/AIM/8 meetings had

discussed the extent of the required changes to the ICARD system to avoid duplication of codes, as well
as the processes to be taken into account, and had concluded that the most appropriate target date for
publishing an AIP Supplement or an Amendment to the AIP would be 23 July 2015.
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411 The Meeting recalled that, based on the above, SAM/AIM/8 meeting had proposed 17
September 2015 as the effective date for these changes. Thus, there would be enough time for data
providers to make the necessary corrections and for users to load the database on their aircraft.

4.12 Regarding compliance with this commitment, States reported the following:

Argentina: Implemented the amendment on 13 October 2016.

Brazil: The SAM/IG is informally addressing this issue.

Chile: Had not generated the amendment. Will be reviewed.

Paraguay: Had not made the amendment.

Uruguay: Implemented the amendment on 10 December 2015.

Guyana: Requested the list provided by IATA at the SAM/AIM/6 to work on the
amendment, in case there were duplicate points or phonetic similarities within the
Georgetown FIR.

Suriname: Requested the list provided by IATA at the SAM/AIM/6 to work on the
amendment, in case there were duplicate points or phonetic similarities within the
Paramaribo FIR.

v' The other States did not report any action taken, except for Bolivia that reported at
the SAM/AIM/8 meeting that the corresponding amendment had already been made,
but would still be working to verify if there were other points repeated or with
similar phonetics within the La Paz FIR.

AN N NN NN

AN

4.13 Argentina informed that they had reviewed, deleted and replaced duplicate 5LNC codes
in the ICARD system. The following table shows the duplicate 5LNC codes of the ICARD system in
Argentina that had been replaced in the amendment effective 13 October 2016.

SLNC CODES OF THE ICARD SYSTEM DUPLICATED IN ARGENTINA

DATE: 10/2016

Duplicate ICAO Replaced Pending 5LNC REMARKS

5LNC code 5LNC code code
RELEASED on 13/10/16 crossed | Effective 13/10/16 Future AMDT
out - Effective 13/10/16

AU ORABO --- T658-UT658
ATABA MUDNO --- W59
BISUL --- CONSULT ICAO | CONTINGENCY ROUTE

/AORRA/RVSM/SRR/ FIR
EZEIZA OCEANIC SECTOR

BUAVM SISAX --- UT655

EBRON ARVOV --- T654-UT654 — W32-UW32
ESEDA EGEGU --- W39-UW39

ESPIN ROMAX --- W18- UA570

GAVOS PABEV --- T655 - W61

KEFUE PAGAR --- W5- UW5

KHEV SEBMU --- UW34

HEUCSHA DOKBA --- B687-UB687-UL324-UT667
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Duplicate ICAO Replaced Pending 5LNC REMARKS
5LNC code 5LNC code code
RELEASED on 13/10/16 crossed | Effective 13/10/16 Future AMDT
out - Effective 13/10/16

MARIA CONSULT ICAO | LOABOLIVIA -
ARGENTINA
(UL404)

NEBAX NIDBA T655

OPRPX OPNIN UN775

OsSyso KOTOL W10

POTRO ISUGU T657-T661

FEGOL TEGAV W4

UBHMA DAKSA UT106-UT657

Crossed-out DESIGNATORS have been released.
4.14 Regarding the above, the Secretariat informed the Meeting that the codes belonged to the

ICAO database and, thus, the States were obliged to follow ICAO instructions to avoid duplication of
codes. The Secretariat would follow up to verify the action taken on such a safety-sensitive matter.
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APENDICE / APPENDIX A

Catélogo de los Planes de Contingencia NOTAM de la Region SAM Fecha: 07 de agosto de 2015
Catalogue of NOTAM Contingency Plans in the SAM Region Date: 07 August 2015
Situacion / Descripcion general de
Estado de Status facilid_ades y serv_icio_s que
Estado/ respaldo/ Punto de Cont_acto/ garantizan I_a cpntlnmda_d_ / Banco NOTAM
State Backup State Borrador/ Final Contact Point General d_escrlptlt_)n of faC|I_|t|es NOTAM Bank
Draft and services available which
ensure continuity
1 2 3 4 5 6 7
Argentina Uruguay X NOF Ezeiza AFS, Tel/Fax, REDDIG, AMHS
Tel: 541 4480 2294 Internet

Fax: 541 4480 2260
Email: nofezeiza@anac.gob.ar

NOF Montevideo
Tel: 5982 6040067
Email: ais@adinet.com.uy

Bolivia Pera X NOF La Paz AFS, Tel, REDDIG, Internet
Tel: 5912 2316686
Email: ais@aasana.bo

NOF Lima

Tel: 511 2301288 —2301172

Email: fvasquez@corpac.gob.pe
nofperu@corpac.qob.pe

Brasil/Brazil NOF Brasil SISNOTAM
Tel/Fax: 5561 33648353
Email: nofbrazil@cindactal.aer.mil.br
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Situacion / Descripcion general de
Estado de Status facilid@des y serv?cio's que
Estado/ respaldo/ Punto de Cont_acto/ garantizan Ig cpntlnwda.d. / Banco NOTAM
State Backup State Borrador/ Einal Contact Point General dgscrlpthn of facn_ltles NOTAM Bank
Draft and services available which
ensure continuity
1 2 3 4 5 6 7

Chile Ecuador X NOF Chile AFS, Tel/Fax, REDDIG, IAT-WIN
Tel: 562 28404033 Internet
Email: nofchile@dgac.gob.cl
NOF Guayaquil
Tel: 5934 2285661 — 5934 2282017
Email: nof ecuador@dgac.qgob.ec

Colombia NOF Bogoté Actual Banco Web /
Tel: 571 2962991 Current Web Bank
Email: ais@aerocivil.gov.co; AMHS
solicitudes.notam@aerocivil.gov.co

Ecuador Chile X NOF Guayaquil AFS, Tel/Fax, REDDIG, IAT-WIN
Tel: 5934 2285661 — 5934 2282017 Internet
Email: nof ecuador@dgac.gob.ec
NOF Chile
Tel: 562 28404033
Email: nofchile@dgac.gob.cl

Guyana Suriname X NOF Guyana AFS, Tel/Fax, REDDIG, AMHS
Telefax: 592 2612279 Internet
Tel: 592 2612269
AFS: SYCJYNYX
Cable: TIMAIRPORT GUYANA
Email: ais@gcaa-gy.org
NOF Suriname
Tel: 597 0325103
Email: ais.sur@hotmail.com

ais@cadsur.sr
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Situacion / Descripcion general de
Estado de Status facilid@des y serv?cio's que
Estado/ respaldo/ Punto de Contgcto/ garantizan Ig cpntmwda'd' / Banco NOTAM
State Backup State Borrador/ Einal Contact Point General dgscrlpthn of faC|I_|t|es NOTAM Bank
Draft and services available which
ensure continuity
1 2 3 4 5 6 7
Guyana
Francesa/ French
Guiana
Panama Pera X NOF Panama AFS, Tel/Fax, REDDIG, AMHS
Tel: 2382 6152616 Internet
Email: nof@aeronautica.gob.pa
NOF Lima AMHS
Tel: 511 2301288 — 2301172
Email: fvasquez@corpac.gob.pe
nofperu@corpac.gob.pe
Paraguay Chile X NOF Asuncion AFS, Tel/Fax, REDDIG, AMHS
Tel: 59521 645952 Internet
Email: aisnof ad@dinac.gov.py
NOF Chile AFS, Tel/Fax, REDDIG, IAT-WIN
Tel: 562 28404033 Internet
Email: nofchile@dgac.gob.cl
Peru Bolivia X NOF Lima AMHS
Tel: 511 2301288 — 2301172
Email: fvasquez@corpac.gob.pe
nofperu@corpac.gob.pe
NOF La Paz
Tel: 5912 2316686
Email: ais@aasana.bo
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Situacion / Descripcion general de
Estado de Status facilid@des y serv?cio's que
Estado/ respaldo/ Punto de Cont_acto/ garantizan Ig cpntlnwda.d. / Banco NOTAM
State Backup State Borrador/ Einal Contact Point General dgscrlpthn of facn_ltles NOTAM Bank
Draft and services available which
ensure continuity
1 2 3 4 5 6 7

Suriname Guyana X NOF Suriname AFS,Tel/lFax, REDDIG, AMHS
Tel: 597 0325103 Internet
Email: ais.sur@hotmail.com

ais@cadsur.sr

NOF Guyana
Telefax: 592 2612279
Tel: 592 2612269
AFS: SYCIJYNYX
Cable: TIMAIRPORT GUYANA
Email: ais@gcaa-gy.org

Uruguay Argentina X NOF Montevideo AFS, Tel/Fax, REDDIG, AMHS
Tel: 5982 6040067 Internet
Email: ais@adinet.com.uy
NOF Ezeiza
Tel 5414 480 2294
Fax 5414 480 2260
Email: nofezeiza@anac.gob.ar

Venezuela

Nota/Note:

Columna 1: Indicar Estado, Territorio u Organismo Internacional / Indicate State, Territory or International Organization.

Columna 2: Indicar Estado, Territorio u Organismo Internacional con quien debe coordinarse el Plan de Contingencia del Estado citado en la Columna 1 /
Indicate State, Territory or International Organization with whom the Contingency Plan of the State mentioned in Column 1 should be
coordinated.

Columna 3: Marcar con X en el caso que el Plan de Contingencia se encuentre en proceso para su armonizacion con el Estado en cuestion / Mark with an X

in case the Contingency Plan is in process for its harmonization with the referred State.
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Columna 4: Marcar con X en el caso que el Plan de Contingencia se encuentre armonizado con el Estado en cuestion / Mark with an X in case the
Contingency Plan is in process for its harmonization with the referred State.

Columna 5: Indicar cargo del Punto de Contacto y medio de comunicacién a utilizar en caso de ser necesario / Indicate position of the Point of Contact and
communications means to be used, if necessary.

Columna 6: Indicar cuales son, en general, las facilidades y los servicios disponibles mientras el Plan de Contingencia se encuentra activado / Indicate

which are, in general, the facilities available services while the Contingency Plan is activated.
Columna 7: Banco NOTAM / NOTAM Bank.
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APENDICE / APPENDIX B

ESTADO DE IMPLANTACION DE PLANES DE CONTINGENCIA NOTAM EN LA REGION SAM
STATUS OF IMPLEMENTATION OF CONTINGENCY NOTAM PLANS IN THE SAM REGION

PLANES EN GESTION

PLANES VIGENTES

ESTADOS NO INICIADOS
STATES WHICH HAVE NOT

BANCO NOTAM

ONGOING PLANS VALID PLANS INITIATED NOTAM BANK
ARGENTINA/URUGUAY AMHS
BRASIL/BRAZIL SISNOTAM
BOLIVIA/PERU AMHS
PERU/PANAMA AMHS

ACTUAL BANCO WEB

COLOMBIA CURRENT WEB BANK
AMHS Sep/2010
CHILE/ECUADOR IAT-WIN
ECUADOR/CHILE AMHS
GUYANA/SURINAME AMHS
SURINAME/GUYANA AMHS
PARAGUAY AMHS
PANAMA/PERU AMHS
PERU/BOLIVIA AMHS.
URUGUAY/ARGENTINA SISNOTAM

Fecha de actualizacion:
Updating date:

28 octubre 2016
28 October 2016
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Agenda Item 5: Update on information concerning progress in the implementation of
automated systems and other requirements according to Annex 15

51 Under this agenda item, the Meeting reviewed the following papers:

» WHP/10 - States” Automated Systems (Presented by the Secretariat)

» IP/04 - Update on information concerning progress in the implementation of
automated systems and other requirements according to Annex 15 (Presented by
Argentina)

5.2 The Meeting recalled that, in accordance with Annex 15 to the Convention of
International Civil Aviation, automation was necessary in order to improve the timeliness, quality,
efficiency and profitability of aeronautical information services.

5.3 It was noted that the SAM/AIM/7 meeting had established and recognized the importance
of automation both for mapping as well as for metadata management and real-time transmission of
information and data, among other functionalities.

54 The Meeting recognized the need for automation to ensure non-duplication of efforts and
standardization of procedures, products and services for end users.

55 The Meeting updated the information on the capability of States to provide automated
aeronautical information. The updated data is presented in Appendix A to this part of the report.

5.6 The Meeting took note of the information presented by Argentina on the GIS project,
which had been planned and implemented at the Direccion Nacional de Control de Transito Aéreo, and
was being applied to air navigation, but also allowed, initially, to automatically generate en-route
navigation charts. This planning and acquisition was mainly intended to develop a single centralized
aeronautical information database following the AICM/AIXM model (ICAO regulation).
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APENDICE A / APPENDIX A
SEGUIMIENTO AL NIVEL DE IMPLANTACION DE LA AUTOMATIZACION PARA LA PROVISION DE
INFORMACION AERONAUTICA (Ref.: Anexo 15, 3.6 y Doc 8126, Capitulo 9)
FOLLOW-UP THE LEVEL OF IMPLEMENTATION OF THE AUTOMATION FOR THE PROVISION OF
AERONAUTICAL INFORMATION (Ref.: Annex 15, 3.6 and Doc 8126, Chapter 9)
ESTADOS / STATES ARG BOL BRA CHI COL | ECU | GUY | FGU | PAN | PAR PER SUR | URU | VEN
Modelo AIXM, Digital NOTAM, GIS y Metadatos / AIXM Model, Digital NOTAM, GIS and Metadata
¢ Tiene el Estado un Plan de Sl NO SI/YES Sl NO SI SI/YES NO NO
Implantacién de Automatizacion de la
provision de informacion aeronautica?
/ Has the State an Automation
Implementation Plan for the provision
of aeronautical information?
¢Dispone el Estado del e-AIP en un NO NO | SIYES'| NO! - | NO | --- p? — | SIYES' | NO | NO | —
formato de lenguaje extensible de
acuerdo al modelo AIXM?
(Especifique) / Has the State the e-AlP
in an extensible language format
according to the AIXM model? (Specify)
¢ Tiene el Estado la capacidad de NO NO | NO®@ NO — | NO | —- | SUYES | NO | NO | ---
preparar Digital NOTAM? / Has the
State the capacity to prepare Digital
NOTAM?
¢Cuenta el Estado con capacidad de SI/YES | NO | SIYES® | SIYES? | --- SI* | - | SI'YES* | NO | NO | -
generar Cartas Aeronauticas
electronicas?/ Has the State the capacity
to generate electronic aeronautical
charts?
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ESTADOS / STATES

ARG

BOL

BRA

CHI

CoL

ECU

GUY

FGU

PAN

PAR

PER

SUR

URU

VEN

En caso de que la pregunta anterior
sea afirmativa ¢ha considerado la
recopilacion y aplicacion de los
metadatos para dar trazabilidad a los
datos que son utilizados para
generacion de las cartas aeronauticas?
/ If the previous question is affirmative,
has the compiling and application of
metadata to give traceability to the data
used for the generation of aeronautical
charts be considered?

SI/YES

NO

SI/YES

NO

NO

Sl

SI/YES

NO

NO

¢El modelo de metadato utilizado, esta
acorde con el presentado en la ISO
191157/ Is the model of the metadata
used in accordance with the one
presented in 1SO 19115?

SI/YES

NO

SI/YES

NO

Sl

SI/YES

NO

NO

Y= Si/Yes

L2 = Ver comentarios / See comments
N = No

P= Parcialmente / Partially

N/A = No aplicable / Not applicable
SIR = Sin respuesta / Without answer
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COMENTARIOS DE LOS ESTADOS / COMMENTS BY STATES

ESTADOS/
STATES COMENTARIOS / COMMENTS

ARG

BOL
Brasil utiliza el software IDS, y una base de datos Ilamada AERODATABASE. Los datos se encuentran en procesos de carga y esperan contar con e-

BRA AIP para 2017. Con relacion al NOTAM Digital, esperan poder implantarlo para el 2017 / Brazil uses IDS software and a database named
AERODATABASE. The data is in the loading process and expect to count with e-AIP for 2017. With regard to Digital NOTAM, they expect to
implement it in 2017.
! Una empresa ha hecho una propuesta para la preparacion del AIP electronico. / A Company has made a proposal for the preparation of the electronic
AIP.

CHI 2 Chile tiene cartas digitales pero no son interactivos. / Chile has digital charts but they are not interactive.

CoL

ECU

FGU
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ESTADOS/
STATES COMENTARIOS / COMMENTS
GUY
TPanama produce cartas digitales pero no son interactivas. / Panama produces digital charts but they are not interactive.
2 Panama esta preparando el AIP electrénico en un formato de lenguaje extensible, el cual estarfa disponible para el 2017. / Panama is preparing the
PAN electronic AIP in an extensible language format, which would be available for 2017.
PAR
Yper(), para las publicaciones utiliza el software GROUPVERVE. Para la cartografia, utiliza el software ACCENT. La base de datos proviene del
PER CADAS-AIMDB / For publications, Peru uses GROUPVERVE software. For cartography, uses ACCENT software. The database comes from CADAS-
AIMDB.
2 Per( elabora cartas digitales pero no son interactivas. / Peru prepares digital charts but they are not interactive.
SUR
URU

VEN
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Agenda Item 6: Analysis of objectives, metrics and dates for the implementation of elements
of the second phase of the plan for the transition of AIS to AIM: Digital

6.1 Under this agenda item, the Meeting reviewed the following paper:

» WRP/11 - Second phase of the transition to AIM: Digital (Presented by the
Secretariat)

Second phase of the transition to AIM: Digital

6.2 The Meeting took note that the strategy established in the Roadmap for the Transition
from AIS to AIM was that the implementation of the second digital phase could start after the first phase
of consolidation had been implemented.

6.3 The Secretariat informed that Block BO-DATM focused on improving management
through digital aeronautical information as its main priority, consistent with the initial introduction of
digital processing and information management through the use of the aeronautical information exchange
model (AIXM), the migration to the electronic AIP, and improved data quality and availability. Available
data must be contained in a database.

6.4 For monitoring and reporting purposes, the Meeting analyzed the goals, indicators,
performance metrics, and the assessment of the status of AIM improvements through digital aeronautical
information management, proposed by the Secretariat within a timeframe ending in 2019. The result of
this assessment is presented in Appendix A to this part of the report.

6.5 The Secretariat encouraged States to implement Phase 2 on a regional basis, since
benefits derived from working in an electronic environment would be greater as more States adopted the
digital exchange of aeronautical data and worked in an interoperable environment.

Methodology to report the status of AlS-to-AlM transition

6.6 The Meeting took note that the first edition of the global air navigation report and the
AIM performance table had only taken into account the status of implementation of three systems,
corresponding to Phase | of the AlS-to-AIM transition roadmap: the AIRAC system, the QMS system,
and the WGS-84 system.

6.7 The Secretariat informed the Meeting that for subsequent global reports, the decision had
been made to continue monitoring the systems of the first phase of AlIS-to-AIM transition, and to show
the status of implementation of the second phase, eventually covering some elements of Phase Il as
needed. Appendix B to this part of the report shows a methodological proposal for reporting and assessing
progress concerning AlS-to-AlM transition, which was analysed and completed by the Meeting.

National AlS-to-AlM migration plan

6.8 There were certain characteristics of regional goals that should be taken into account in
the AlS-to-AlM transition process, including some differences in the technology used by the various
States of the Region and the level of quality of their results. Some States had not yet been able to certify
the quality of their products, while other States had certified their products in accordance with 1SO
standard 9001 a long time ago.
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6.9 Based on the above, a roadmap was developed for monitoring the implementation of the
various elements of the AlS-to-AIM transition, as shown in Appendix C to this part of the report.

Formal arrangements between the AIS and the information and data originators

6.10 In order to ensure timely distribution of good quality information, formal arrangements
were required between the aeronautical information service and the data and information originators. This
was a State responsibility that should have been met by 30 November 2015.

Training requirements for Phase 2

6.11 The Meeting took note that the implementation of Phase 2 involved a shift in thinking, a
shift in culture. The States were aware that, for the implementation of Phase 2, the AIS/AIM expert
profile would need to be modified to bring it closer to that of an AIS/IT expert. For this reason, the
Meeting suggested to review the professional profile for the training of new AIM experts.

6.12 The Meeting identified some training needs to be considered for AIM professionals,
which are shown in Appendix D to this part of the report.

6.13 The Meeting also suggested that training plans should be considered within the
AIM/QMS and should be planned and implemented well in advance in order to avoid delays in Phase 2
implementation.
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APPENDIX A

STATUS OF IMPLEMENTATION OF BO-DATM ELEMENTS

B0 — DATM: Service improvement through digital aeronautical information

ELEMENTS

SCOPE

INDICATORS/ METRICS

GOALS: %/ Date

STATUS

1- National AIM

plan / Action
plan

All States

Indicator: % of States that have
developed a National AIM Plan and
an Action Plan.

Metrics: Number of States that have
developed a National AIM Plan and
an Action Plan.

50%
2" Semester 2015

100%
2" Semester 2016

43%
(6 States)

2 - AIXM

All States

Indicator: % of States that have
implemented AIXM on an AIS
database.

Metrics: Number of States that have
implemented AIXM on an AIS
database.

Tests 2017 (4 States:

ARG, BRA, PAN,
PER)

57% by 2017
86% by 2018
100% by 2019

36%
(5 States)

3 — Electronic
AIP

All States

Indicator: % of States that have
implemented an IAID for managing
the production of the electronic AIP
(eAlIP).

Metrics: Number of States that have
implemented an IAID for managing
the production of the electronic AIP
(AIP).

21% by 2017
43% by 2018
86% by 2019
100% by 2020

XX%
(X States)

4-QMS

All States

Indicator: % of States that have
obtained AIM/QMS certification.

Metrics: Number of States that have
obtained AIM/QMS certification.

50% by 2016
80% by 2017
100% by 2018

43%
(6 States)

5-WGS-84

All States

Indicator: % of States that have
implemented WGS-84 on  the
horizontal plane (ENR, terminal,
AD)

Metrics: Number of States that have
implemented WGS-84 on the
horizontal plane (ENR, terminal,
AD)

Horizontal:
100% by 2014

Vertical:
100% by 2014

100%
(14 States)

100%
(14 States)
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B0 — DATM: Service improvement through digital aeronautical information

ELEMENTS SCOPE INDICATORS/ METRICS GOALS: %/ Date STATUS
Indicator: % of States that have
implemented  WGS-84  geoidal
undulation.

Consult States 100% by 2017 86%
Metrics: Number of States that have (12 States)
implemented  WGS-84  geoidal
undulation.

Area 1:

Terrain:

70% by 2017

86% by 2018 _

100% by 2019 pirea L
Indicator: % of States that have Obstacles: (XXS)t(;f:as)
implemented the terrain data set. 56% by 2017

All States

70% by 2018 Obstacles:
Metrics: Number of States that | 86% by 2019 XX% '

6 — Electronic have implemented the terrain data | 100% by 2020 (X States)

terrain and set.

obstacle data Area 4: Area 4:

(e-TOD) Argentina Indicator: % of States that have | Terrain: Terrain.'
A . | implemented the obstacle data set. 70% by 2017 '
Brazil, Chile XX%
and Peru . 86% by 2018 (X States)
Metrics: Number of States that have | 100% by 2019
implemented the obstacle data set. Obstacles:
Obstacles: XX% ’
56% by 2017 (X States)
70% by 2018
86% by 2019
100% by 2020
Indicator: % of States that have
included the digital NOTAM in their
7 - Digital national AlS-to-AlIM transition plans. 28ZA) by 2018 XX%
NOTAM All States _ 56% by 2019 (X States)
Metrics: Number of States that have | 100% by 2020

included the digital NOTAM in their
national AlS-to-AlIM transition plans.
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B0 — DATM: Service improvement through digital aeronautical information

ELEMENTS SCOPE INDICATORS/ METRICS GOALS: %/ Date STATUS
Indicator: % of States that have
8- Intearated developed integrated aeronautical
gre information databases (IAID). 28% by 2017
aeronautical 0 XX%
information All States . 56% by 2018 (X States)
Metrics: Number of States that have | 100% by 2019

databases (IAID)

developed integrated aeronautical
information databases (IAID).
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1.

APENDICE B

METODOLOGIA PARA LA PRESENTACION DE INFORMES Y EVALUACION DE LOS PROGRESOS
RELACIONADOS CON LA TRANSICION DEL AIS AL AIM

(Available in Spanich only)
Introduccion

La transicion de servicios de informacion aerondutica (AIS) para gestion de informacion aerondutica (AIM) es un &rea de alta prioridad
para el progreso de la navegacion aérea. Esta es una iniciativa de posicionamiento estratégico para manejar la entrega de informacion
aerondutica mejorada en términos de calidad, puntualidad y la identificacion de nuevos servicios y productos para servir mejor a los
usuarios aeronduticos. Esta metodologia tiene como objetivo desarrollar un método y un plan para la presentacion de informes por los
Estados sobre los progresos realizados para la transicion del AIS al AIM, basado en el plan de trabajo de la OACI para la transicion del
AIS al AIM.

Necesidad de informar vy evaluar el progreso relacionado con la transicion del AIS al objetivo

El marco de rendimiento de OACI en la planificacidn e implantacion de la navegacion aérea exige que el informe, monitoreo, analisis y la
revision de las actividades se lleve a cabo sobre una base ciclica anual (ICAO DOC 9750). Los datos recopilados van a poder ser
utilizados entre otros para monitorear funciones y para reflejar el progreso en los Informes Mundiales de Navegacion Aérea, asi como en
los cuadros mundiales de rendimiento que muestra la Sede.

Aproximacion metodoldgica

El enfoque principal de esta metodologia en la recoleccion de datos e informes es cuantitativo, basado en la regla SMART. Todos los
elementos y métricas e indicadores utilizados para la presentacion de informes deben ser especificos, medibles, alcanzables, relevantes y
tiempo limitado. Algunos elementos de la Hoja de Ruta del AIS al AIM como por ejemplo: P-02 Monitoreo de la integridad del dato, P-07
Identificadores unicos, P-10 Redes de comunicacion, P-16 Entrenamiento y P-19 Interoperabilidad con productos meteorolégicos, no se
toman en cuenta para la elaboracion de informes, considerando que ya son parte de otras medidas 0 medicidn que no podria realizarse en
términos cuantitativos.
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3. Estrategia para la recolecta de los datos

Con el fin de evitar la confusion entre las numerosas formas de presentacion de informes de los Estados para la recoleccion de datos, se ha
disefiado una recoleccion metodoldgica de los datos a través de herramientas actuales como tablas de eANP, etc. No obstante lo anterior,
hojas Excel de apoyo a esta recoleccion pueden utilizarse, si es necesario.

4. Estructuray Plan metodoldgico

La estructura del Plan metodoldgico consta de los siguientes elementos:

1.

Elemento (fase/paso N°): se refiere al nimero de fase (1-3), paso y paso nimero (1-21) de la Hoja de Ruta de la OACI para la
Transicion del AlS al AIM. Algunos pasos de la Hoja de Ruta de la OACI para la Transicion del AIS al AIM (es decir, P-02, P-07, P-
10, P-16 y P-19) no se consideran para la elaboracion de informes, considerando que ya son parte de otras medidas o medicién que no
podrian realizarse en términos cuantitativos.

Métricas/indicador: se refiere a la condicién de cumplimiento e implementacién de paso y podria ser por ejemplo no conformidad
(NC), cumplimiento parcial (PC) o cumplimiento total (FC).

Fuente de datos (como recoger datos): la principal herramienta para la recogida de datos seria eANP tablas. Especiales de hojas Excel
de apoyo a la recogida de datos pueden utilizarse, si es necesario.

Quién recogera los datos: los datos se deben recoger por la Oficina Regional de OACI/ICAO HQ.
Cuando se recopilan los datos: los datos para cada reporte se recolectaran en noviembre.

Afio de publicacion del informe: el afio, en el que se publicarian los reportes (Informe Mundial de Navegacién Aérea & Cuadro de
Rendimiento regional.

Observaciones: cualquier informacion adicional, por ejemplo, en caso de estado de la aplicacién es PC; lista de elementos secundarios
gue se han implementado.
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5. Plan Metodoldgico para el informe anual

Fase 1
Adherencia al AIRAC P-03 FC/NC eANP ICAO HQ/RO 2014
Implantacién WGS-84 P-05 FC/PC/NC eANP ICAO HQ/RO 2014
Certificacion QMS P-17 FC/NC eANP ICAO HQ/RO 2014
Fase 2
Monitoreo calidad del dato P-01 FI/NI TBD TBD TBD
Monitoreo Integridad del dato P-02 N/A N/A N/A N/A N/A (Unida al P-01)
Base de datos de Informacién
AIXM-con Aeronautica estructurada con
Base de datos de  page de datos FI/NI eANP ICAOHQ/RO 2017 capacidad de intercambio (e.g.
X\formac!on AlS P_06 AIXM)
eronautica Iniciada
Integrada Impl i6nd E de PC, li | bres d
mplantacion de n caso de , listar los nombres de
IAID AL UED e 200 los Al Products del IAID
Identificadores Unicos P-07 N/A N/A N/A N/A Relacionado con P-06
Modelo conceptual de
., P . P-08 N/A N/A N/A N/A Relacionado con P-06
Informacion Aeronautica
AIP Electrénico P-11  FI/NI eANP ICAO HQ/RO 2015 Iniciada-2015
Area 1 P-13 FC/NC eANP ICAO HQ/RO 2015 Iniciada-2015
Terreno En caso de PC, listar los nombres de
Area 4 P-13 FC/PC/NC eANP ICAO HQ/RO 2015 ADs

Iniciada-2015
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En caso de PC, listar los nombres de

Area 2a P-13 FC/PC/NC eANP ICAO HQ/RO 2017 ADS
Area de la trayectoria En caso de PC, listar los nombres de
de despegue P-13 FC/PC/NC eANP ICAO HQ/RO 2017 ADsS
Avrea delimitada por
eI e o En caso de PC, listar los nombres de
la superficie P-13 FC/PC/NC eANP ICAO HQ/RO 2017 ADS '
limitadora de
obstaculos
Area 1 P-14 FC/NC eANP ICAO HQ/RO 2015 Iniciada-2015
En caso de PC, listar los nombres de
Area 4 P-14 FC/PC/NC eANP ICAO HQ/RO 2015 ADs
Iniciada 2015
Area 2a P-14 FCIPCINC  eANP ICAO HQ/RO 2017 /Er[‘)gaso 6 PG, THET (108 el e €2
Objetos situados en
’ area de trayectoria de
Obstaculos  gespegue que pasen la
superficie pl_ana de 1.2 P14 EC/PCINC eANP ICAO HQ/RO 2017 En caso de PC, listar los nombres de
% con el mismo ADs
origen que el area de
la trayectoria de
despegue
Penetracion de las .
superficies limitadoras  P-14 FC/PC/NC  eANP ICAO HQ/RO 2017 /Er[‘)gaso e IPIC, it o memlarse e
de obstéculos
Cartogafia de Aer6dromos P-15  FI/PINI TBD TBD TBD En caso de PC, listar los nombres de

ADs
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Fase 3

En caso de PC, listar nombres de

Intercambio de datos aeronauticos P-09 FI/PI/NI TBD TBD TBD unidades (Originadores de
datos/usuarios)

Redes de comunicaciones P-10 N/A N/A N/A N/A N/A

Notlflgaglon de informacion P12 FI/PINI TBD TBD TBD En caso de PC, listar los nombres de

aerondutica ADs

Capacitacion P-16 N/A N/A N/A N/A N/A

Acuerdos con los originadores de P18 EI/PUNI eANP ICAO HQ/RO 2016 En caso de PC, listar nombres de

datos originadores de datos

Interopergb_llldad con productos P19 N/A N/A N/A N/A N/A

meteorolégicos

Cartas Aeronadticas electronicas P-20 FI/NI TBD TBD 2017

NOTAM Digital P-21  FI/NI TBD TBD 2018

FC: Cumplimiento total; PC: Cumplimiento parcial; NC: No cumple; FI: Implantacién total; PI: Implantacion parcial; NI: No implantado, N/A: No aplicable
* La recolecta de los datos sera llevada a cabo por la Sede de OACI y/o Oficina Regional.
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6. Fechas para los Informes

2014 Implantacion WGS-84 P-05 Completado
Certificacion QMS P-17 Parcialmente completado
AlIXM-con base de datos AlS P-06

2015 AIP electrénico P-11 Iniciada
Terreno(Area 1y Area 4) P-13
Obstéaculos (Area 1y Area 4) P-14
Terre,no (Area 2a) P13

2016 (Ol (e 22 P-14 Iniciada
Acuerdo con originadores de

P-18

datos.

2017 + Cartas Eléctronicas P-20

7. Finalizacion y Criterio de Cumplimiento

Los criterios por los cuales se pueden observar finalizacion y cumplimiento de las métricas (paso).

AIXM con Base de datos AIS

Base de datos nacional e informacion esta y es mantenida en una base de datos AIXM-que
tiene una base de datos AlS.

AIP Electrénico

AIP GEN 3.1.3 “publicaciones Aeronauticas’ provee informacién acerca de la
disponibilidad del AIP nacional en formato electrénico (eAlP).

Set de datos terreno Area 1

AIP GEN 3.1.6 “Terreno y obstaculos electronico’ provee informacion de como ese set de
datos puede ser obtenido.
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Set de datos terreno Area 4

AIP GEN 3.1.6 ‘Terreno y obstaculos electrénico’ provee informacion de cdmo ese set de
datos para especificaciones CAT II/IIl RWY puede ser obtenido. Estados deberan indicar
en Observaciones el nimero existente de CAT 11/11l RWY. N/A para Estados que no tienen
CAT /I RWY.

Set de datos terreno Area 2!

AIP GEN 3.1.6 “Terreno y obstaculos electrénico’ provee informacion de como ese set de
datos puede ser obtenido. Estados deberian indicar en observaciones el nimero AD
elegible para provision de datos de Area 2. Este nimero deberia ser acorde con la Tabla
Regional eANP Tabla AOP II-1 — para aerédromos con la siguiente denominacién:

— RS: international scheduled air transport, regular use
— RNS: international non-scheduled air transport, regular use
— RG: international general aviation, regular use.

Set de datos obstaculos Area 1

AIP GEN 3.1.6 “Terreno y obstaculos electrénico’ provee informacion de como ese set de
datos puede ser obtenido.

Set de datos obstaculos Area 4

AIP GEN 3.1.6 “Terreno y obstaculos electrénico’ provee informacion de como ese set de
datos para especificaciones CAT II/IIl RWY puede ser obtenido. Estados deberan indicar
en Observaciones el nimero existente de CAT 11/111 RWY. N/A para Estados que no tienen
CAT I/l RWY.

Set de datos obstaculos Area 22

AIP GEN 3.1.6 ‘Terreno y obstaculos electrénico’ provee informacion de cdmo ese set de
datos puede ser obtenido.. Estados deberian indicar en observaciones el nimero AD
elegibles para provision de datos de Area 2. Este nimero deberia ser acorde con la Tabla
Regional eANP Table AOP II-1 — para aerédromos con la siguiente denominacion:

— RS: international scheduled air transport, regular use
— RNS: international non-scheduled air transport, regular use
— RG: international general aviation, regular use.

Acuerdos con Originadores de
datos

TBD

! Set de datos requeridos de acuerdo con Anexo 15 (10.1.5)
Z Set de datos requeridos de acuerdo con Anexo 15 (10.1.6)
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APPENDIX C/ APENDICE C
NATIONAL AIM IMPLEMENTATION ROADMAP

HOJA DE RUTA PARA LA IMPLANTACION NACIONAL

Phase/Step Step/ Timeline/ Linea de tiempo Start/ End/ Remarks/

Fase/Paso paso Empieza Fin Observaciones
No. 2014 2015 2016 2017 2018

Phase |

Adherencia AIRAC | P-03 i : : :

AIRAC adherence i : 1 :
1 1 1 1

Implantacion WGS- | P-05 E E E E

84 implementation i : 1 1
1 1 1 1

Certificacion P-17 E E E E

QMS/Certification i : 1 1
1 1 1 1

Phase 11

Monitoreo de la P-01

calidad del dato/

Data Quality

Monitoring

Monitoreo de la P-02

integridad del dato/

Data Integrity

Monitoring

AIXM P-06

Identificadores P-07

Gnicos/Unique

identifiers

Modelo conceptual P-08
de Informacion
Aeronautica/
Aeronautical
information
conceptual model

AIP electrénico P-11
[electronic AIP
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Phase/Step Step/ Timeline/ Linea de tiempo Start/ End/ Remarks/
Fase/Paso paso Empieza Fin Observaciones
No. 2014 2015 2016 2017 2018
Terreno/ Terrain P-13
Area-1
Obstaculos/ P-14
Obstacle Area-1
Terreno/Terrain P-13
Area-4
Obstaculos/ P-14
Obstacle Area-4

Especificar implantacion de Area
/Specify area implementarion 2a, 2b,
2cylo2d

Terreno/ Terrain P-13
Area-2

Obstaculos/ P-14
Obstacle Area-2

Especificar implantacion de Area /
Specify area implementation 2a, 2b,
2cylo2d

Terreno/ Terrain P-13
Area-3

Obstaculos/ P-14
Obstacle Area-3

Cartografia de P-15
aerédromo/ AD
Mapping

Phase 111

Intercambio de P-09
datos aeronauticos/
Aeronautical data
exchange

Redes de P-10
Comunicaciones/
Communication
networks

Notificacion de P-12
Informacion
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Phase/Step Step/ Timeline/ Linea de tiempo Start/ End/ Remarks/
Fase/Paso paso Empieza Fin Observaciones

No. 2014 2015 2016 2017 2018
Aeronautica/
Aeronautical
information
briefing
Capacitacién/ P-16
Training
Acuerdo con P-18

originadores de
datos/ Agreement
with data
originators

Interoperabilidad | P-19
con productos
meteorolégicos/
Interoperability
with
meteorological
products

Cartas P-20
aeronauticas
electrénicas/
Electronic
aeronautical charts

Digital NOTAM P-21
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V V V V V

V V V V V VYV VYV V VYV V

APPENDIX D

Training Needs for Phase 2

ATM operational concept

ASBU concept

PBN implementation and mapping representation

Quality, integrity, and timely distribution of AIS products

Standard models for the creation of databases on integrated aeronautical
information, terrain and obstacle information, and aerodrome mapping data
Metadata management across the aeronautical information supply chain

Data protection systems

Data packaging for electronic use

Electronic terrain and obstacle data (eTOD) surveying

English language in aeronautical publications

Mapping and geoid undulation to be represented in aerodrome and heliport charts
Use and application of geographic information systems (GIS)

Volcanic ash and ASHTAMs (even in cases of no volcanic activity)

SWIM

Procedures design (PANS-OPS)
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Agenda Item 7: Amendment 39 to Annex 15 — Aeronautical Information Services

7.1 Under this agenda item, the Meeting reviewed the following papers:

» WHP/12 - Approval of Amendment 39 to Annex 15 and implementation date (Presented
by the Secretariat)

» WRP/13 - Procedures for Air Navigation Services for Aeronautical Information
Management (PANS-AIM) (Presented by the Secretariat)

» WQP/14 - Data Catalogue (Presented by the Secretariat)

Amendment 39 to Annex 15 and implementation date

7.2 The Meeting took note of Amendment 39 to Annex 15. The Meeting noted that the
Amendment would be effective in two parts: Amendment 39-A, effective on 10 November 2016 and
Amendment 39-B, effective on 5 November 2020.

7.3 The Secretariat underlined the tasks to be performed by States in order to adjust their
national rules and regulations to the aforementioned Amendment, as described in Attachment E to the
State Letter issued by ICAO Secretary General informing about the adoption of the Amendment.

7.4 The Meeting took note of the tasks and noted that a high percentage of States had not
performed them, since they had to collect information from the areas affected by the amendment and then
generate the corresponding changes and amendments. The Meeting proposed 31 March 2017 as the
deadline for States that had not done it yet, to present the adjustments of their national rules and
regulations to the requirements of Amendment 39-A to Annex 15, and to publish their differences, if
any, in GEN 1.7 of their AIP.

75 The Meeting took note that the update of Doc 8126 - Aeronautical Information Services
Manual, was not in accordance with the amendments to Annex 15 and that some information or forms
were outdated. In this regard, the Meeting deemed it important to refer this concern to the CAR/SAM
Regional Planning and Implementation Group (GREPECAS) for the corresponding purposes.

Procedures for Air Navigation Services - Aeronautical Information Management
(PANS-AIM)

7.6 The Secretariat informed of plans to create the Procedures for Air Navigation Services
for Aeronautical Information Management (PANS-AIM) within the framework of the ICAO AIS-AIM
Study Group (AIS-AIM SG).

7.7 The Meeting took note of the target date of publication of the future PANS-AIM (2018),
as well as of its contents. It was noted that the objective of PANS-AIM was to provide a document for
standardizing the way something should be presented, AIS/AIM data and publications, such as product
specifications, standard procedures and protocols. Another objective of the PANS was to provide a
vehicle for expanded and/or new specifications for e-TOD and data exchange, for which a level of
standardization would be desirable. However, the guidance material would be much more detailed, so it
would not be suitable for inclusion as SARPs in Annex 15.



7-2 Report on Agenda Item 7 SAM/AIM/9

7.8 The Secretariat recommended that States consider this document (PANS-AIM) in their
technical libraries and visit the AIS-AIM SG website to view the draft project.

Data Catalogue

7.9 The Meeting was informed by the Secretariat that the new PANS-AIM document would
include the “Data Catalogue” to provide a general description of the scope of AIM data, instead of being
an inventory of the data to be collected. The data catalogue was considered as a reference for all the
provisions related to the origin and publication of aeronautical data, providing a common language and
encouraging formal arrangements between data producers and the aeronautical information service.

7.10 The Meeting noted that the “Data Catalogue” should be the only source of all quality
requirements, facilitating long-term maintenance when requirements were modified, to make sure that
changes were consistent. For instance, resolution and accuracy together should enable verification of the
correctness of the data received and further support electronic processing without any future human
intervention.

7.11 The Meeting felt that, although it could be useful for national regulations, there were
other tools that could accomplish the same objectives, such as the records used in quality management
systems. The Meeting suggested adjusting the records based on the requirements contained in the Data
Catalogue template and adding any fields that might be required.

7.12 When analyzing the “Data Catalogue” document, the Meeting considered it could provide
important information for generating the “databases” to be subsequently used in automated systems.
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Agenda Item 8: Other business

8.1 Under this agenda item, the Meeting reviewed the following papers:

» WHP/15 - Volcanic Ash Contingency Plan and volcanic ash SIGMET exercises
(Presented by the Secretariat)

WP/17 — LAR 215 — AIM (Presented by the Secretariat)

WP/20 — Electronic Publication (Presented by IATA)

WP/21 — Safety Bulletins (Presented by IATA)

YV VY

Volcanic Ash Contingency Plan and SIGMET exercises on volcanic ash

8.2 The Meeting recalled SAM/AIM/8 recommendations to the States regarding measures to
be taken by AIS/AIM units for the implementation of the Volcanic Ash Contingency Plan. In this regard,
the following information was provided by the States:

> Argentina: had signed a cooperation agreement with the MET service, the service
provider (Direccion Nacional de Control de Transito Aéreo - DNCTA) and the
volcano observatory. This agreement should be extended to include the new
service provider (Empresa Argentina de Navegacion Aérea Sociedad del Estado
— EANA S.E.). The volcano catalogue was included in the AIP.

> Brazil: had a regulation concerning measures to be taken in case of volcanic ash
clouds in any FIR under the responsibility of Brazil. They did not have a volcano
catalogue since Brazil had no active volcanoes.

> Chile: had signed a cooperation agreement with the MET service and the volcano
observatory. The volcano catalogue was included in the AIP.
> Panama: had signed a cooperation agreement with the MET service and the

volcano observatory. Regarding the volcano catalogue, would later inform the
Secretariat on its status.

> Peru: had signed a cooperation agreement with the MET service and the volcano
observatory. Regarding the volcano catalogue, would later inform the Secretariat
on its status.

> Uruguay: had signed a cooperation agreement with the MET service. They did
not have a volcano catalogue since Uruguay had no active volcanoes.

> The other States had not prepared agreements nor had a volcano catalogue.

8.3 The Meeting recommended that Brazil and Uruguay should have a volcano catalogue--
with no need to include it in the AlIP--specifically of volcanoes located in Argentina and Chile that have
erupted in the last ten years and whose volcanic ashes have reached both States.

8.4 The Secretariat informed that during the last SIGMET exercise on volcanic ash, carried
out on 11 and 12 December 2015, a very scarce participation of NOFs was observed. According to the
exercise assessment, the NOFs of Argentina, Brazil, Chile, Paraguay, and Uruguay had participated.
Panama noted that it had participated, but the ASHTAM messages had not reached the other States.

8.5 Nevertheless, the Secretariat acknowledged and congratulated States, because upon
occurrence of real volcanic eruptions or ash clouds in the FIR, the NOFs had applied the corresponding
measures and the issuance of ASHTAMs had been effective.



8-2 Report on Agenda Item 7 SAM/AIM/9

LAR - 215

8.6 The Technical Committee of the Regional Safety Oversight Cooperation System
(SRVSOP) informed the Meeting on the drafting of LAR 215 (LAR-AIM).

8.7 The Meeting took note that the Regional Safety Oversight Cooperation System
(SRVSOP) sought to ensure the sustainability of achievements concerning the adoption of a standard
safety oversight regulatory system in the SAM Region and other related issues of common interest to the
States.

8.8 The SRVSOP mentioned that a proposal had been made to develop the ANS LAR set and
that, within this context, the LAR 215 — Aeronautical Information Service — DRAFT 1.0 had been
developed, based on Annex 15, Aeronautical Information Services, including Amendment 39 and other
reference documents that had been included as part of the regulations. The SRVSOP also noted that LAR
215, like the other ANS LAR set, was directly focused on establishing the requirements for ANS
providers, specifically focusing on the AIS service provider (AISP), with the purpose of regulating all
related activities.

8.9 The Meeting took note that, according to the process of adoption of LAR 215, once
DRAFT 1.0 was concluded, together with the Inspector Manual, a copy would be delivered to the States
for review and adoption of the proposal. Once these steps were completed, the General Board would
proceed to approve LAR 215, after the corresponding analysis by the panel, and then it would be
submitted to States for implementation.

Electronic publications

8.10 The Meeting took note of the request from IATA to post aeronautical information
publications on the website of the civil aviation authority 42 to 56 days in advance (AIRAC cycles) in
order to expedite the publication of procedures and the updating of aeronautical publications.

8.11 The Meeting noted that the States were complying with this procedure by submitting the
information of the publications by email and posting it on the website, with two AIRAC cycles in
advance in case of important changes, with the exception of some States. Likewise, printed publications
were delivered to the users.

Safety Bulletins

8.12 The Meeting took note of the information provided by IATA regarding “Safety
Bulletins”.
8.13 The Meeting agreed that IATA considerations regarding the publication of this type of

bulletins constituted a violation of the standards and recommended practices (SARPS) and could
seriously compromise safety due to the following reasons:

a) there was no standard distribution of the Safety Bulletin and there was no guarantee
that all stakeholders received the information;

b) there was no standard format for Safety Bulletins, making it difficult for users to
interpret them; and
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c) Safety Bulletins did not undergo an information quality assurance process and that
could constitute a threat to safety.

8.14 Regarding the example shown in the Appendix to the working paper presented by IATA,
Brazil mentioned that the authority did not authorize this type of publication.

8.15 The Meeting requested the Secretariat to ask IATA about other cases in which “Safety
Bulletins” had been issued, and to send a letter to the States involved warning them about the use of non-
standard publications that were not contained in Annex 15 nor in ICAO Doc 8126.
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