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i.  Reference Projects 6) Briefing
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1) Overview

2) Logical Architecture
3) (x)NOTAM
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EXPERIENCE in DYNAMIC AIS

CRONOQOS - IDS Dynamic AIS Management System
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XNOTAM drivers

Pilots & Airlines NOF Operators Aeronautical Users

Deeply Integrated within IDS AIS System (no duplicated data, PLX
integrated)

Web Service oriented
Graphical interaction with data on WEB GIS
Static database integration
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ID% .~ IDSsupport and contribution

INGEGNERIA DEI SISTEMI

7> OGC OWS-8/0WS-9:
OGC Contribution to the implementation of the module for the « dissemination of

Making location count.

o Hgehpee iy Digital NOTAM: IDS Broker

- Eurocontrol Digital NOTAM Event Specification Focus Group:
presentation of Digital NOTAM (compliant Event Specification 1) support for

/‘ the evolution of Event Specification 2

Eugo-comm = EUROCONTROL “Digital NOTAM and Digital Integrated Briefing

Support” (WP 13.2.2):

support to the definition of validation plan &report relevant to the Digital
NOTAM e digital briefing

SESAR — Support to ENAV on WP7 and WP13
A SESAR SWIM Demo:
dissemination of Digital NOTAM via SWIM
= SWIM Master Class:
implementation of communication interfaces with CFMU via B2B Services

SESAR
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ENAV - Italian ANSP
Digital NOTAM Project

TTCAA - Trinidad & Tobago ANSP
NOTAM, MET, FPL, & PIB

AEROTHAI - Thailand ANSP
NOTAM, MET, FPL, & PIB

Aerocivil — Colombia ANSP
NOTAM, MET, & PIB

AERONAUTICA C
Unid: i i

CAAB - Botswana ANSP
NOTAM, MET, FPL, & PIB

IDAC — Dominican Republic ANSP
NOTAM, MET, FPL, & PIB

A National

A W IRPORTS

Corporation Limited

(- NAATGa—

VALSTYBES |[MONE

0RO NAVIGACIJA

oGC

Making location count.

www.opengeospatial.org

| -4
-

EUROCONTROL

NACL — Zambia ANSP
NOTAM, MET, FPL, & PIB

NAATC — Curacao ANSP
NOTAM, MET, FPL, & PIB

Oro Navigacija — Lithuania ANSP
NOTAM, MET, & PIB

JCAA - Jamaica ANSP
NOTAM, MET, FPL, & PIB

Open Geospatial Consortium
OWS-8 (2011) & OWS-9 (2012)

EUROCONTROL
Digital NOTAM Event
Specification Focus Group
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IDS

INGEGNERIADEI SISTEMI =

Traditional NOTAM Management System

*  NOTAM, OPMET, FPL management &
dissemination

*  minSDO AIXM Database

*  Briefing Functionality

* High Availability & Replication

e AMHS & AFTN Interoperability

Digital NOTAM System

* Digital NOTAM management
* Full SDO AIXM5.1

*  Wizard FPL Creation

e Advanced Briefing

*  SWIM interfaces

CRONOS

eronautical Information Management S

e Event driven Dynamic AIS data management
e Advanced Briefing Functionality

 Full SDO AIXM 5.1 Database

e SWIM services and AMHS & AFTN

e High Availability Architecture

e Dual Environment for NOTAM and D-NOTAMs
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EXPERIENCE in DYNAMIC AIS

CRONOQOS - IDS Dynamic AIS Management System

xXNOTAM
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xNOTAM Overview

INGEGNERIA DEI SISTEMI

>-ENAV together with IDS has been

O“ cooperating on a three-year Project (divided
in 3 phases) aimed at implementing a
ENAV prototype for NOTAM messages digitalization
according:
= AIXM 5.1 standards
= AIXM 5.1 temporality model

= GML standards

- The aim of the XNOTAM Project is to
provide a framework, resources and

substantiated proof-of-concept of digital
NOTAM concept, in order to support an
accurate and always up-to-date common

situational awareness of aeronautical
INGEGNERIA DEI SISTEMI operations environment
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INGEGNERIA DEI SISTEMI

EBIEE xNOTAM Project

T

- XxNOTAM Phase 1:
~-Implementing Dynamic Database linked to AeroDB
~-Traditional NOTAM acquisition and digital translation

- xNOTAM Phase2.
-Flight Plans and Pre-Flight Information Bulletin
>-Enquiry of NOTAM Messages (Dig asaz2706 notam

Q)L IXX/QXXXX/ 1V/M/E/000/999/400
Format) 7NO1358E330

- ) A)LIMM LIRR LIBB
=-Map Widget Implementation for Web| s)os07092045 cy0607092115
E)SPECIAL NOTICE: GERMANY 2006
FIFA WORLD CUP -

WINNER - ITALY

&XNOTAM Phase 3: CAMPIONI DEL MONDO

CHAMPIONS OF THE WORLD
et 1 MEISTER DER WELT

- Digital NOTAM Aeronautical Event Proj ME15TER DER WELT

CAMPEONES DEL MUNDO

CAMPE/ES DO MUNDO

22/05/2014 All rights reserved MESTERE AV VERDENEN
KAMPIOENEN VAN DE WERELD




Pilots & Airlines NOF Operators Aeronautical Users

- Enav Project results
- has been tested with AIS & NOF Operators

- the results have been tracked — the success of the overall Project identifies other
requirements to be implemented, such as management of Events even for static data

=~ Once more, this project has proved the constructive partnership between ENAV and
IDS

=~ ENAV potentially could be among the first to go digital

22/05/2014 All rights reserved 11



1S ‘ Compliance to Event Specifications

INGEGNERIA DEI SISTEMI N\

- All Events included into ECTL — Digital NOTAM Event Specification,
including the ones defined as “work in progress”

Published special activity Published ATS Airspace— Ad-Hoc special Activity

area — Activation Activation or Deactivation area — creation

Ad-Hoc ATS airspace — Route Portion Closure Route Portion Opening
Creation

Aerodrome Closure Runway Closure Navaid unserviceable
New Obstacle Other Event

Withdrawn Obstacle Taxiway Closure Airport Surface

Contamination

22/05/2014 All rights reserved 12



IB[SE o ENAV CONTACT

INGEGNERIA DEI SISTEMI A\

 For any question regarding the result of the
project you can contact :

Giulio Melilli
Air Navigation Service Department
Aeronautical Information Service

Head of Aeronautical Data Management/Quality
and Production Unit

giulio.melilli@enav.it

22/05/2014 13
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IDS CRONOS SYSTEM

CRONOQOS - IDS Dynamic AIS Management System

CRONOS

22/05/2014 All rights reserved 14



CRONOS Overvie

INGEGNERIA DEI SISTEMI

)-Single Product

- Inherits core capabilities of each product
) Repositions these capabilities to reflect the future paradigm of AIM

~-Event Driven data management of NOTAM, D-NOTAM,
MET, and FPL information

~-Advanced briefing capabilities

~-Fully Integrated with AIXM 5.1 database
)-Interoperable with AMHS, AFTN & SWIM and b2b Svcs
~)-Interoperable with other IDS’s Tools
~-High-availability deployment configuration

22/05/2014 All rights reserved 15
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Integration and Communication Patterns

AFTN ‘ﬁ File System

4, AMHS
Java B2 TCP-IP

1IDS
etwork
TEWAY

S

swim e BE;Web-Services Biiiomirt
T Response
JMS Queue Parsing Message
JMS Server Validation
Save

SADIS EI ‘B OFTP
TE=FE s

&} Mail
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* Management of Meteo MSGs: METAR(SA), SPECI(SP),
TAF(FT/FC), SIGMET(WS/WC/WV), AIRMET(WA), ARFOR(FA),
GAMET(FA), SYNOP(SM),AIR Report (UA), WINTEM(FB),
ADWarnings(WO), Tropical Cyclone Advisory(FK), & Volcanic Ash

Advisory(FV)

cklist generation * Sends/receives MET messages to/from

Jation of foreign Checklists AFTN/AMHS and SADIS

* WMO compliant forms for the creation of
* Automated response to received MET messages

“““ RQN/RQL/RQO messages‘ . N O-I- A M ;/il(;dfit::ir; :rlz/g”lzr_}_e nf\(;r; Sb;)gt(:\sdomesuc

- * Geographical visualization of * Flexible MET querying & reporting

NOTAMs M Od u Ie * Automated response to RQM

FPL, SPL, CHG, DLA, NL, DEP, ARR : Flight .
“““ “““ | Plan Brleflng

ST Module | Module

“““““““ o ;
“““ e visualization E
» Automated response to received RQS/RQP messages

J
N > 4
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AIAVEVES (Routes)

(Runway and Taxiway)

* Closure e Airport Surface Contamination * Closure

e Limitation e Opening

e Other Event e Other Event
e Trigger e Trigger

ATS Airspace

SAA Airspace

e Activation / De-Activation e Activation / De-Activation
¢ Creation ¢ Creation
e Other Event e Other Event
° Trigger L] Trigger
\EVZAIPER (Waypoints) Obstacle
. Creatio'n e Obstacle Creation
* Unserviceable e Obstacle Withdrawn

* Other Event * Obstacle Other Event p |
e Trigger e Obstacle Trigger
Ai rways ( Ro UteS) EUROCONTROL

* Route Portion Closure
® Route Portion Opening

All Rights Reserved
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INGEGNERIA DEI SISTEMI

i B4 K4

hd K4 &4

Aeronautical-Message Publishing=———=

NOTAM proposal creation/update
NOTAM dissemination

NOTAM Replacement

NOTAM Cancelation

x-TAM Lists

Traditional ICAO Templates
Message Templates

hd B4 54 84 B4 K4

¥

Aeronautical Event creation/update
Digital NOTAM dissemination
Digital NOTAM Replacement

Digital NOTAM Cancelation

Events’ List

Wizard-driven creation process

Enhanced interaction with Web GIS
components and aeronautical data

22/05/2014
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INGEGNERIA DEI SISTEMI

Administration Applications Event eAIP

Designator Hame

| ASIG12 | Asic12

Type* Activity type

| TRA v AEROBATICS
Lower limit* Uom lower limit
] | Fi

Upper limit * Uom upper limit
| 150 ‘ FL

Status

| acTIVE

Location Note

Controlling Unit Note

Hotam
B x1iotam

Hote [] chedule
| REF AIP 5.1.2-15 |
Schedule
Save ] l undo | l Preview

Q)LIBBIQRRCAMN/BONV/D00/150/4159M01546E012

AJLIBB B}1207271111 C)1207311111

EJTEMPORARY RESERVED AREA ( ASIG12 ) ASIG12 ESTABLISHED FOR AEROBATICS
AS FOLLOWS: 4156 01531E - 4149N 01540E - 4150N 01553E - 4159N 01557 -
4205N 01547E - 4204N 01535E - 4204N 01535E - £201N 01534E - 4201N 01535E -
4200N 01536 - 4157N 01536E - 4156N 01531E ; EXCLUDING LICTRBA1 CTR_P AND
LICTRBA2 CTR_P AND LIR51D R AND LITSAT4B TSA REF AIP 5.1.2.15

FJOFL G)150FL

; Map data 82012 Geogle - Termini e condizioni d'uso
| Notam text |
I NOTAMN

22/05/2014

All Rights Reserved

21



INGEGNERIA DEI SISTEMI

Event edlP

Event Selection

Airport Surface Contamination

NEW EVENT - N

( 5
o 18
Runway Info Linate Airport |
Aeroparts di -1 |
Runway Runway lights i
18/36 - Mr o 5
E)
Cleared runway length (M)  Cleared runway width (M) f S NOW TAM EL
5
Deposit [} Cont. (%) o)
41916 100749726 K
Mean depth Deposit Friction o]
2038

Further clearance

Further clearance Date

hh:mm
Critical snowbanks

Taxiway snowbanks

A)LIML.
B) 0 3122 4

Viarenta
SP15b g E
Pascol H @ 3] %
g 2
Ponte & Fp:.' 3 nol® ezt 3
Taxiway Taxiway Status ok 2 3 \ia PR Turai grata Ve i
Jd - - < Linate § 5 | :
e | £ L g 2 ST
) ) S L ) (vt £ i FPPY 55 ok
| aga | g s 5
?e“-%
5
]
RUNWAY | Heopra
L \
AL 3 e =
= % s
g g £ O poradlx
55 H . ST o
i <3 o
7B & \@ E ik &
5 2 5. =5 =
& | & o4 b
= - = [ y
o o S / | < gt T
Sane ‘ | U ‘ | Previey s / Bl m 3 2 g
) ) ; 7 3
L { < s | EY 3 -
Z £ P i N i |
5 ; H] - 5, lﬁs&r 3 %y Gaiins Gailet y (
% = = i = B v, ) = =
i { & ] %, £ .ga-vﬁ“r'u & 5
b3 i 2 5P| Sinda ] L £ 5
el 3 % < 2 = ES g
L7 = B aeruda g H g
& @ b jedte” & 3
3 T & P, & TREE s
200 m 2 &, £ E 2
Clartedle Annn # g 3 o y e, Ey
Map data B2012 Goagle / ¥ 3 g % [rMap data 62012 Gongle - Terms of Use
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NOTAM Validation Module

Update Validation Mask

| FAANOTAMS M

|WU BIur Alluwen v ]
No error Allowed -
| No errar Allowed )

No error Allowed

i No error Allowed
No value Allowed
WValue Malformed Allowed
Scope No Data on Db Allowed

Purpose

Check coherence
Q1 Code, Scope, Traffic, Purpose

Item A, FIR, Scope
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INGEGNERIA DEI SISTEMl_g;“?

Xx-TAM Lists per status Event List per status:
Saved/Updated Saved/Updated
In sending In Sending
Submitted NOTAM History Submitted
Received Received
Invalid Received Message Auditing Invalid Received

22/05/2014 All Rights Reserved 24
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Collection of OPMET messages . T
and data from External Systems T L e S

LI AIRMET 01 VALID 010130013808 LIV LIAR AOWA FI URE FCET 1 FAAT ABY FLETE BTHA NG LISA RO FIA 5 VIS 30509030 1
%A B FCST N LAND AREAS STHE NG LIRS RO FIR 1500 T N PART WAV E MC LISR AL FIR MT DBSC FCST AP

Fully compliant MET bulletin | |
collection and distribution el

@ dwa 10 0T00AN & | 10MM0 0300 P
3 =} i View hres's tistam Fubish 78
© pirspace
HOTAM LOCATION Q CODE EMISSION DATE START DATE END DATE
AGT32.2010 ROMAFIUMICING CONLXX 72-06-2000 22067010 D450 FERM -

29-09-2010 10:01

ALBELTO10 ROMAFILIMICING

9002010

[p— TErin 1 590 1. 7 T T TANS D
sl ; '.\\\f‘,. e j[

gl e

; [ S e,

Storage of graphical |= o e

gt Type+

products .

i P
B e
Xk (;m.\\\ ox
d L

| WebGIS visualization of |
information Y o Nl

% s ¥ 1
R i L e AR J‘.‘f./...\.‘\.‘.“i, h‘\ T
.\._.\/././/( S e e 1 bl NN RAPFR R
B e R e Ly ey NANNGL LMY
o e O o B A )
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ISI=E " Flight Planning Capabilities

INGEGNERIA DE| SISTEMI B N |
E2 FPL as a Digital Object to
which linking updates

Flight Plan Registration

Wizard based tool .
Automatic Routing = =oE =

E2 FPL Route Assistance using
web-GIS interaction and
visualization

Flight Plan 3D Visualization
FPL approval process

.
ros © - - e .

° ; we  wones 4 Geren it

Om o u ,on . - —

s o wren warr

w36 30 NM. UPPER uAnT

AT WA e e wre warr
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ID§ ht Planning Interoperallty

INGEGNERIADEI SISTEMI 0

(2 SWIM Standard — CFMU |FPs e
interoperability

Compose Flight Plans by using
published aeronautical valid data

Propose Route for approval
Validate Route
Send FPL and Store Flight Object N

Get Response messages (ATS) from
CFMU
ACK
REJ
DLN
CHG... orr @) usomatcrou

27
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DS # Flight Planning Capabilities

INGEGNERIA DEI SISTEMI

Administration  Applications  Event

Propose route

Vaiidate route

Response message from CFMU

eeded, it's saved into

N0450F280 GE -

eAlP

Map data 82012 GeoB.

_ 100 km
Cogole R e

i 1 a
asis-DE/BKG (©2009). Google. Tele Atlas

) -
Ny -
g

»

¥ﬁ25! Aj‘ﬂilbh.iﬁh-

POS D START END WIDTH LENGTH LEVEL AIRWAY
1 698 VOR, GEN, LI Waypoint , KALMO , LI 5NM 22 NM UPPER UM730
2 2295 Waypoint , KALMO , LI Waypoint , BEROK , LI 5NM 34 NM UPPER UM730
3 699 Waypoint , BEROK , LI Waypoint , RUXOL , LI 5NM 10 NM UPPER UM730
i @) Automate route ,

4 700 Waypoint , RUXOL , LI Waypoint , BALUK , LI 5NM 3 NM UPPER UM730
) 2296 Waypoint , BALUK , LI VOR, FRZ, LI 5NM 15 NM UPPER UM730
6 701 VOR, FRZ , LI Waypoint , VALEN , LI 5NM 23 NM UPPER UM730
7 481 Waypoint , VALEN , LI Waypoint , VERNA , LI 5 NM 17 NM UPPER UzZ904
8 482 Waypoint , VERNA , LI Waypoint , PREKI , LI 5 NM 76 NM UPPER UZa04
9 2037 Waypoint , PREKI , LI VOR, PES, LI 5NM 54 NM UPPER UQez2o0
10 2038 VOR, PES, Ll VOR, VIE, LI 5 NM 88 NM UPPER uQaz2o
1 1335 VOR, VIE , Ul Waypoint , PISIP , LI 5 NM 35 NM LOWER L612
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DS

5 Types of PIB:
FPL

FLIGHT

YPPH IFR NZAA

Y

Area ( 12 ) P e T P
o 120213 1821 A daeuna | WU 0006
Dearw YPEM . PERTH NZAR . AUGKLAND)
[
Ammate AR - ARDMORE
Aamdme.

DROME: YPPH_POAT

hid

Aerodrome

DOCUMENTAZIONE METEC DEL VOLO: DA LIML A LIRN

Vs s 0511 Dt o -

DESTINATION AERCOROME HEAA A

W

GARCA

A NZDG
£} PERMANENT SEGREGAT]
CONTAMINATION AS Foul
ITHE TS1IE - 38E 17

PIB Outputs:

ALTERMATE AEROORDME: NEAR AR

N

Ly

) NIZC

E) PERMANENT SEGREGAT
CONTAMNATION A% P
APV 174136 - 3NU8S 17,

Graphical

W

RRCA

A NZDG
E) PERMANENT SEGREGAT|
CONTAMINATION AS FOL
ITINS THIIE - IS 1T

ta Textual (ASCIl)
HTML, XML, PDF

Incremental
Notifications:

Triggered Email

METEO DOCUMENTATION OF FLIGHT: FROM YPPH TO NZAA

WIND CHART
FL 050 (0850 hPa)-Valid 13-FEB-2013 12:00 UTC

T

(=T T TR TRT T T

UNITS:KNOTS Issued 13-feb—2013 12:00 utc

vos: couy/res

DU, AT T

B0-2010 1148

B melers

oA LT (=

oro e

LENGTH
a7 8
a7 M
56 N
64 MM
18
16 MM
28N
BnM
181

vl
uPPER
UPPER
UPPER
UPPER
UPPER
UPPER
UPPER
uprER
UPPER

NHAY
upe2
[
umaz2
[
umarz
[
umarz
w70
umer2
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ADQ ADP

CRONOQOS - IDS Dynamic AIS Management System
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IDS ~  Dynamic Data Integration
Y A

INGEGNERIA DEI SISTEMI

What matters is the information, not how it is distributed or
organized in DBs

User Assisted

Product Assisted

All Rights Reserved 31



IDS Dynamic Data Integration

INGEGNERIA DEI SISTEMI ,

Dynamic Data Integration Event Concept

Represents Changes to:
Aeronautical data
Meteorological data

FPL data
May be Notified via May be published via
Aeronautical Networks: different communication
AMHS paths:
ws eAlP, AIP, Chart
AFTN Web

All Rights Reserved 32
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INGEGNERIA DEI SISTEMI

Collection aly Publication

K \ / Events \ / Validated Events \ / Products \

Raw Data
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IDS

INGEGNERIA DEI SISTEMI

Dynamic Data Inte

21 sDPE |
Motice of new Information
registered.
Y
22 SDP7 %\, 217 SDP-12 213 SDF-13
Does Informiation qualify Mo —
for the AIP? )7 Prepare an AIC Isswe an AIC
I
Yes
¥
23 | sop7

Dioes Information cause
an AP permanent
change?

>

Yes
215 [
Prepare an
AP Amendment
Yes
¥ I v
25 | SDP-8 I 2-18 SOP-13
Can information be MNo— | |
notified in time using be renegotiated to meet Issue NOTAM S5u= an
AIRAC? I AIRAC? /7 | AP Amendment
I |
Yes ‘ |
¥ | Yes ¥ I
24 | soee | 211 SDP-0 |
I
Prepare an AIRAC
AIF A : Prepare an AP Amendment :
: |
L 4 I ¥
27 SDP-12 ] 212 SDP-13 |
I |
Issue an AIRAC
P ] Issue an AIP Amendment :
I
1 |
v I ¥ |
28 SDP-13 l 213 SDP-13 I
I |
Issue Trigger NOTAM | Issue NOTAMC |
I |
e e e o —— — — ——— —————————— )

ADP

all rights reserved
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IDS

INGEGNERIA DEI SISTEMI

(P rivate PlIOt\%

Briefing
FPL Submission

.

~

ﬂ\lot Compliant to ADQ IR Articles:
Art. 6 — Quality of the data
Art. 8 — Requirements on tool and software

Art. 9 — Data Protection
NOTAM Proposal \=" /‘ﬁ
: Data

J

via FAX

\ % Originator )
, )

w

Awatlon Weather

f
=) ,
\_ —

r :

FAXR I "

AIP Publications AIS Operator —= @ Data Receiver,
& Data Entry ]
AIS Admin

E2 NOTAM Creation/Validation/Submission
Not Compliant to ADQ IR Articles:

Not Compliant to ADQ IR Articles:
. Art. 6 — Quality of the data

Art. 4 — dataset .
Art. 5 — data exchange = Art. 8 — Tools and Software
Art. 6 - Data quality : Art. 9 — Data Protection

Art. 8 — Tools and Software | )
Art. 9 — Data Protection '

\_

B2 B4 84 B4 i3
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-

Private Pilot

\

Advanced Briefing
FPL Submission

Digital Aviation

.

Weather

r

.

& AlS Operator a

Data Recelver
AIS Admin W

(Digital) NOTAM with graphical selection of

Aeronautical Static Published Data

Digital Entry Point with graphical seIectiorh
of Aeronautical Static Published Data
Metadata (Date/Time of the Information)

Structured ITEM E / Aeronautical Event &

CRC -
-

y

Client

PLX Data m
=S
Originator

Intemet

Response
Message

Web Service

22/05/2014
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INGEGNERIA DEI SISTEMI

Advantages

Aeronautical Information Briefing

Distributed Access to Static and Dynamic Aeronautical Information in a
common and integrated environment

eAlP connectivity
Incremental Notification Updates for Pilots

Auditing

Efficient Tracking of the main activities on aeronautical data (Who does
what, and when)

Technology
MET Interoperability
SOA — Compliancy to SWIM standards ready to be used
Interoperability system-to-systems and b2b services

Strategic — Leadership in implementing Digital NOTAM
Leadership in improving data quality and integrity

All Rights Reserved 37



Conclusion

management

-....compliance to all “+” Digital NOTAM
event specifications

-....event driven data management
)-....SWIM Compliance

=-Dedicated GUIs to CFMU
interaction

38
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