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«eee  QOverview

-~ Short Company Presentation
—~ Short Product Overview

- OWS-7 Participation
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Frequentis Mission

Communication and Information
Systems
For a Safer World
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e Company Overview

- Founded in 1947

- $ 200 Mio. Revenue 2009

9 Corporate headquarters in Vienna’ Austrla First Air Traffic Control System in Austria,

Vienna / Schwechat, 1955

- Group of Companies around the world

- Frequentis USA, Columbia, MD

- Frequentis Defense, Columbia, MD

# Hise
Breakthrough in the US: FAA Command
Centre / Herndon, Virginia, 2003

- Frequentis California, CA
- Extensive R&D

- Participation in SESAR and NEXTGEN efforts

Company Headquarters on Wienerberg,
relocation in 2006

"!I!:'IIH
il
II'H“IIH
Sl
RRInm
LT



e Our competencies

— Technology Leadership

We set standards.

g . .
SESAR Joint Undertaking —

- Project & Programme Management Shaping the future European sky

We deliver in time and on budget.

- Usability Engineering

UCMP / Royal Airforce - MCA Award
for outstanding project management

— -,

We apply unigue domain know how.

We make products & technology usable.

ATCSCC in Herndon / Virginia — FAA

9 TOtaI Qua“ty & Safety Management Acknowledgment Award for user interface design

We always strive to find a solution that fits our Customer's needs best.
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«««¢»  Frequentis Product Portfolio

Voice
Communication
t .
System Recording
Tower Automation (DIVOS)

Message
Handling
System
(AMHS)

System(TAS)

Voice, Data :
Communication EI_ectromc_:
Systems Flight Strips
Independent ., '
: ' Research AIM (EAD)
River ., \ & Development J —
Information
Services ...... GSM-Rail
Solutions
Rail
Dispatcher

Terminal

d& Recording (DICORA)

Control Centres (DIVOS)
(ICCS 3020)

CAD
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«%  Participation in OWS-7

’ - Frequentis was selected for two related client applications:

— Dispatch Aviation Client

- Client application making use of the OWS infrastructure

- Used for performing flight planning and pre-flight briefing

- Dispatchers have a need for a richer HMI and more functionality
- e.g. scheduling

- Will typically run on a full sized workstation or laptop

- Handheld / EFB Aviation Client

- Client application making use of the OWS infrastructure
- Used on-board for representing similar data as the Dispatch client

- Tailored to small screens, e.g. handheld devices (iPad, iPhone, Blackberry
etc.)

- Tailored set of functionality for on-board use
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«««¢» \Webservice Architecture

© FREQUENTIS 2007 Date: (c) Dec 2005 Rev.1 EE==s=sSE===s===
File: fr-ais_architecture Author: H. Brunner Page: 9 4



-« Architecture

V

Clients will retrieve both textual and graphical information
Textual information: use WFS directly
Graphical information: Utilize feature portrayal service

Fusion textual and graphical data in common briefing

N 20N 2N N N

Tailored HMI for dispatch: Standard size monitor on a
workstation or PC

N2

Tailored HMI for EFB: Simplified, smaller monitor, different set of
functions

- Both share same underlying webservices
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Architecture (continued)

-~ Subscription to the Event service (which causes receiving

Subscription is iIssued by a “Flight Session” entity of the client

solution

Events received based on
that subscription are
displayed to Pilot and
Dispatcher, connected to
the same flight session.

| ASSISting ¥ ABM T KM Eventing ¥ Bulletin v

Options «

Flight Plar

XXXXX

EEEEE

BBBBB

FPS Map

Events
Your Subscriptions:

L+ DHOTAM

{A" Events:

PAFA - FAIRBEANES INTL

»
S SRS =SE=EEEET



..« Subscribe to Event Service

@ Freguentis © OWS Dispatch Aviation client

- + A http:/fflocahost: 8080/ ows.cient. dispatchf #eventing

[0 == owWSDAC-local  &pple Yahoo!  Google Maps  YouTube

\Wikipedia

¢ | | Q- Google

Mews (373) ¥ Popular *

Assisting = ALM ~ WM

Eventing =  Bulletin =  Cplions -

Flight Plan FP%  Suhscribe for AW
OWS-T A2 Subscribe for YWekEmM

QOEDFuW
AFOXXE
ATLOACH
A goMUE
AGTINGA
Elrze
AFPINDO
prH
Clapn
AFORTY
ARLONN
Elzon

A =030,
(OF) %4
ANARTT
AELTOR
ATTNSA

BTEB

=2y

Events
Your Subscriptions:

All Events:
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««e¢»  Subscribe to Event Service (continued)

’ — Users can subscribe to AIXM Events (Digital NOTAM)
— Subscription to WXXM is also supported — AIM — MET fusion

— Currently implemented: Only general subscription to any AIXM or
WXXM Events

- Subscription for the flight route filter (narrow route PIB) in
planning phase
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..« Subscription Accepted

@ Freguentis © OWS Dispatch Aviation client x
-t + €3 http:/flocalhost: 8080/ ows.client. dispatch, #eventing ¢ | | Qr Google | [~ £~
[0 == owWsSDAC-local  Apple Yahoo!  Google Maps YouTube \Wikipedia Mews (373) ¥ Popular *
Assisting = ALM ~ WM Eventing +  Bulletin =  Cplions -
Flight Plan Events
OWs-7 Your Subscriptions:
QOEDFuW X DNOTAM
AFOXEE A WEEM
ATOACH
AGTNGA
lre -
AFTHDO Subscription Accepted o
E}% ID:MuseResource-b
(lapn Time:2010-05-05T10:43:07 +02:00
AFORTY Text: WM
ARLONN i | Ok ‘
[dzow _
4 gog30L .K o T T T T
arT K% ) v BET
ANARTT * .L
Pl [ ]
AELTOR . R
ATTNSA | 1000 km_| L ;
1000 mi - f
H
Cdrep j 3 x Imbs GEE33, 5291211
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-..&:Notification Received

@ Frequentis & 0WS Dispatch Aviation client X

< + €A http:f flocalhost: 8080/ ows.client dispatchy assistf 1 ¢ | |Qr Google | B" '1:1"

[0 === OWSDAC-local  Apple  Yshoo!  Google Maps  YouTube  Wikipedia  Mews(351) ¥ Popular v

Assisting = - ARM +  WGHM Eventing » = Bulletin+ = Options «

Flight Plan FPS Map Events
oOWs-7 *ottana Your Subscriptions:
ORDFU X DNOTAM
¥
AFOLEE o X WEEM
AToACH ]
& e
A EoMUE Ww‘ All Events:
|
 AGINGA Philgdelphia
0 P ooNLON EVENT
-~ hirtgton D.L. @ rua-pos
AFINDO " e
‘E}E'TH Received Notification ¥ EVENT
[lapy
A DONLON_EVENT
FORTY 11234/06 NOTAMR A1212/06
A RLONN | Q)EGTT/QMELC/ IV/NEO/ 4/000/999/5129N00028W005

0 L) EGLL
205 E) 0609050500

A 20301 €} 0704300500

E) AIRSPACE XX CLOSED
(grz
ANARIT _
ABLTOR e ‘ Ok ‘
ALTNEA M% = . .

MAoammrre 2 - -78.02596, 36.01744
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-.«% Notification Received (continued)

— System receives the notification and highlights the information
immediately (“live data feed”)

-~ Map zooms into the place of event and displays it (yellow

polygon)
* ichigan gﬁ@a‘ta"” X DNOTAM
f-_;: mn X R M

L hidago
“ All Events:
Phll delphia
QDONLON_EUENT
é@' noE @ zrws-pos

Received Notification w | LEVENT
DONLOM_EVENT
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...% Additional Notifications

@ Frequentis © OWS Dispatch Aviation client x

4 b+ | |+ 8 http:fflocalhost: 8080 ows. client dispatch/ #eventing ¢ | | Qr Google [ B

[0 == owWsSDAC-local  Apple Yahoo!  Google Maps YouTube \Wikipedia Mews (373) ¥ Popular *

Assisting = ALM ~ WM Eventing +  Bulletin =  Cplions -

Flight Plan FPS Map Events
ALoACH

All Events:
ETIR

OWs-7 Your Subscriptions:
{OrDFW % X DHOTAM
1 A GOMUP E
=
AFINDO ]
=

QDONLON_EUENT
QITWS—EDS

AFOXXE LS A
ASTNGA
{JprH

[lapn
AFORTY

ARLONN
B Received Notification x
0L

A B050L Tws-BOS
{E}SKI Boston ITWS radar coverage area

ANARTT

peren =

ATTNEA | z2o0km |
BTEB | womi |

-84 56837, 39.15399
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.« Additional Notifications (continued)

-~ Events are listed on the right hand side

— They can be visualized by selecting them on the list

Your Subscriptions:

X DMNOTAM
HWEEM

All Events:

QDDNLDN_EUENT
QITWS—BDS

Receivwed Notification »

ITW5-B05

Bozton ITWS radar coverage area
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[y Frequentis © OWS Dispatch Aviation client

-[afx

4 > ||+ @ httpylocahost:2080/ows.client. dispatchy #weem ¢ | [Q" Google | O~ %~
C[O e OWSDAC - local Yahoo! Google Maps YouTube Wikipedia Mews (3750 ¥  Popular =
Assisting - Eventing = | Bulletin+=  Oplions =
Flight Plan FPS Map FDF Events
OWsS-7 T Your Subscriptions:
.
{:}I{DFW =
iz http:flocalhost:3080fows .client .dispatchistatic/datafowsZ7A_bull.pdf
AFOXIE
- it FH— — i F

AToACH ﬁ H @* e Wt ki@ ® = - 5
A GOMUE
AgTNGA T
[dr1e ADDEP: KDFW ﬂ
AFTHNDO ADDEST: EETH |
E} Alternates: EETU

ETH Route: 420000N|0900000W,490000N|0800000W ,530000M]|070001
Cdanm 540000NM|0600000W,FOXXE LOACH, 57T0000M[0500000W,
A S90000N|0200000W, S50000M|0200000W , 580000015000

FORTY GINGA|UNST2, FINDO|UPS00,ZOL|UM125 SKI, TOR|UPEO!
METLONNH APTUG|UMSES1,05MUR
BEOL Met Oplions: CITYMAJOR, Automatic, Important
ﬂ'm MOTAM-INFORMATION
G’m 1003050834-PERM EETM N EE
ANARTT RDH OF GF 08, RIF AMDT Z/10 PART AD: EETN 2.19 3F 08 READ EDH
ARLTOR INSTEAD COF RLIH SOFT.

= REF AIP FAGE A0 Z.4-9 SECTICN AD 2-19
ATTHa:
ETEB 8,26 x 11,69 in 1
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«ee» FPS — Envitia Weather layers

@ Frequentis © OWS Dispatch Aviation client x

-t + |3 http:/flocalhost: 8080, ows. client. dispatch #wocam ¢ | | Qr Google O~ £~

[0 == owWsSDAC-local  Apple Yahoo!  Google Maps YouTube \Wikipedia Mews (3751 ¥ Popular =

Assisting = ALM ~ WM Eventing +  Bulletin =  Cplions -

Flight Plan FPS Map Events
? _
oOWs-7 A 5 Your Subscriptions:
4 [=]
OEDFW v Overlays X DNOTAM
AFOLLE " NOTAM layer KWL EM
w -

ALOACH s . Fl!ght Route Sythls_

R ] Fligth Route Description All Events:
A goMUp — Flight Route .
D STHNGA = Nexrad
[orr — I Envitia MET: vIL @ DoNLON_EVENT

— | B envitia MET: Echo Tops :;: TTH - O
AFINDO ! Enwitia: Airport Heliport
prH =i Envitia: Navaid
ann ot Luciad: Airport / Heliport

— _,= Envitia: Geo Border
AFORTY i Envitia: Airport Overview
A ELONN g — Base Layer

'.i Metacarta: Background
i3 Envitia: Background
ARLTOE

T il =,
o
ATTNSA _ o j L e,
Elres : -?a.@:ﬂ.ﬁﬁlﬁ

lzon
A go80L

‘E}SKI

ANARTT
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-



% Met Layers

’ -~ FPS - Displaying map layer of FPS Envitia MET: Echo Tops

-~ Map component uses JavaScript to display WMS data (Web Map
Server).

-~ FPS can be also queried as WMS.

-~ When zooming, panning ... every time a new HTTP request is
sent to FPS.
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-« FPS — Envitia Weather layers

& Frequentis @ OWS Dispatch Aviation client x
|_ 4+ ||+ |83 http/flocabhost: 8080/ ows. cient.dispatch) #wsomm ¢ | | Q- Google | O~ &~
O s OoWSDAC-local  Apple Yahoo!  Google Maps YouTube Wikipedia Mews (3750 ¥ Popular *
Assisting »=  ARKM » W3 Eventing = = Bulletin +  Options =
Flight Plan FPS Map Events
@ A
OWS-7 A - Your Subscriptions:
4 =]
ORDFW v Overlays X DHOTAM
APOTIE NOTAM layer oy
A + Flight Route Symbols
Fligth Route Description All E ts:
A GOMUP v vents:
S STHSA Nexrad
EHTIR Envitia MET: VIL Q DONLON EVENT
I Envitia MET: Echo Tops Q _
ITWE-FEO3
AFINDO Enwitia: Airport Heliport
pry Envitia: Navaid
o ot Luciad: Airport / Heliport
— p M Enwitia: Geo Border
AFORTY b | _ _ Envitia: Airport Overview
M ELONN SJ L ey Base Layer
EEZ o, '.i Metacarta: Background
— “ & Envitia: Background
A 2030L
GSKI
ANARTT
ARLTORE
ATLTHZA

EETEB




-« FPS — Envitia AIXM layers

@ Frequentis & 0OWS Dispatch Aviation client x

4 | b + €3 http:/fflocalhost: 8080 ows. clent dispatch #wxxm ¢ | | Qr Google O 2

[0 === owWsDAC-local  &pple ¥ahoo! Google Maps YouTube Wikipedia Mews (375) ¥ Popular ¥

Assisting = ALRM « W3 Eventing =  Bulletin+  Options =

Flight Plan FPS Map Events
oOWs-7 = 2 Your Subscriptions:

ORDFI Dverlays B X DNOTAM
AFOLLE X WEEM
ATOACH s ake O
A GOMUE

AGTNGA

Clrzr ] :

SAFINDO

Opr
[lapu
AFORTY
ARLONN
[dzon
Agoaol
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S NARTT

AELTOR : '
|
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ATTNSA | soEm
il | ]

|
Clres ] = ||| -76.51010, 4 20245

A <

All Events:

Q DONTLON EVENT
Q ITWE—-BOd
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-« FPS — Envitia AIXM layers

@ Frequentis & OWS Dispatch Aviation client x
- + |6 hittp: fflocakhost: 80807 owes. client. dispatchy #wiorn ¢ | | Q~ Google | O~ &~
[0 == WS DAC-local  Apple Yahoo!  Google Maps YouTube Wikipedia Mews (3750 * Popular *
Assisting = AR » 0 WAGCN Eventing =  Bulletin =  Options =
Flight Plan FPS Map Events
OWs-7 ™2 Your Subscriptions:
{'RDFW Overlays (=1 DNOTAM
APOXEE HDTAM layer HWE M
i Ty f p -
ALOACH [i FI!ght Route Symhn_:ls_
— Fligth Route Description AllE ts:
A GoMUE Flight Route vents:
O ETIEA Nexrad
O Enwitia MET: VIL ¢ DONLON_EVENT
E— Envitia MET: Echo Tops Q ITTWS-BO
AFINDO Envitia: Airport Heliport
ey Enwitia: Navaid
oN. Luciad: Airport / Heliport
— Envitia: Geo Border
AFCRTY M Envitia: Airport Overview
A ELONN Base Layer
B =T, '.:. Metacarta: Background
— &} Envitia: Background
A gog0L
{Dzr1 Looa s
ANARTT Q= : ALPINE
AELTOR : . i
F(%LDS
MTTHSA L osoum  # ELENH’&'
- T &
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s
STT 42745 4423544

&




...+ Different Background: Metacarta

i

& Frequentis @ 0WS Dispatch Aviation client x
| 4 > || + @ http:fflocahost:2080/ows client. dispatchy #wsom ¢ | [Qr Google | O~ 3~
[0 == oS DAC-local  &pple Yahoo!  Google Maps YouTube Wikipedia Mews (375) ¥  Popular *
Assisting = AKM = WS Eventing =  Bulletin = | Options =
Flight Plan FPS Map Events
ows-7 % Your Subscriptions:
QEDFW Overlays o DNOTAM
MAFPOTERE HOTAI'.'I F e EM
. p -
ALOACH Fl!ght Route Syrnhl_:nls._
— Fligth Route Description All E .
A GOMUP Flight Route vents:
ST Nexrad
[orr Enuitia MET: VIL @ DONLON_EVENT
— Enwitia MET: Echo Tops f;: ITHE-EOS
AFINDO Envitia: Airport Heliport
pon Envitia: Navaid
o Luciad: Airport / Heliport
— - Envitia: Geo Border
AFORTY s (GENE M Envitia: Airport Overview
A ELONN gl & . ( “ ] Base Layer
=0 . Q) Metacarta: Background
— @ Erwitia: Background
A 3080l .
(D3RI 1 s 4
E’ r F
M HNARTT ¥ 1:,;"— A 'y %LF’WE
AELTOR o . i
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.« Different data sources

-~ Backround (and Overlay) layers can be configured to connect to
any WMS, such as Metacarta (publicly available WMS)

@ Frequentis ©0WS Dispatch Aviation client

| 4| > || + |@ nhttpfflocahost:G080fows.dient. dispatchy #wiem ¢ | | Q- Google | O~ &~

[ = OWSDAC-local  Apple  Yahoo! Google Maps Y¥ouTube ‘Wwikipedia Mews (375) v Popular «

| Assisting = AKM + WLSM Eventing = Bulletin+  Options «

Flight Plan FPS Map Events

ows-7 “& Your Subscriptions:

O Overlays O DHOTAM
AFOXIE NOTAM layer X g EM
&_L carH Flight Route Symbols

e M Fiigth Route Description All Events:
A GoMUE [ riight Route e
METNCA M nexrad
O ; Ermiti-a MET: VIL @ DONLON_EVENT

e : Envitia MET: Echo Tops Q ITHS-BOS
AFINDOD Envitia: Airport Heliport E—
o Enwitia: Navaid
o " i Luciad: Airport ! Heliport

— Envitia: Geo Border
AFORTY . B Envitia: Airport Overview
AETONN Base Layer
EZ oL - '@ Metacarta: Background

= @ Envitia: Background
AgogoL L
(DarT 2 b st
ANARTT + DLEAN .
AELTOE Q" ‘ ":?\LPlNE

sLan ALOS - 1
ALINZA ml_*F LG

%D |'n| = . Yy - — i -
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-« WFS GetFeature

2 Freguentis © QWS Dispatch Aviation client

(el )]

+ |3 http:/flocalhost: 8080, ows. client. dispatch #wocam

¢ | [Qr Google

SO ==

O DAC - local  Apple Yahoo!  Goodle Maps

YouTube \Wikipedia

Mews (3751 ¥ Popular =

Assisting -

Al = WM Eventing +  Bulletin =

Options -

Flight Plan
oOWs-7

QOEDFuW
AFOXXE
ATLOACH
A goMUE
AGTINGA
Erze
 AFINDO
prH
Clapn
AFORTY
ARLONN
Elzon

A =030,
(OF) %4
ANARTT
AELTOR
ATTNSA

BTEB

FPS Map
AIXM Properties for KDFW »

Mame: DALLAS/FORT WORTH INTL
Type: AH

Served City: DALLAS-FORT WORTH
Private Use: NO

Status: NORMAL

Aircraft Characteristics: LANDPLAMNE

Events

A Your Subscriptions:
X DNOTAM
X WEEM

sl

All Events:

QDONLON_EUENT
%ITWS—EDS

-95.80072 35349
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ees»  Data drill-down

— Click on KDFW aerodrome on the left and display AIXM

properties of this AD obtained by querying WFS (Snowflake
server).

— Different WFS servers provide different ranges of data. Use
Options menu to switch between sources

- Future OWS infrastructure: ‘Routing WFS’ — Selective data hosting
based on decision in application, where to send the query.

—_

| linht Plan FPS Map Events
- WST AIXM Properties for KDFW X A Your Subscriptions:
OrrDFW Marme: DALLAS/FORT WORTH IMTL X DHOTAM
A Type: AH
W TR ) XWKKM
A Served City: DALLAS-FORT WORTH il
LOACH Frivate Use: NO
A GOMUE Status: NORMAL All Events:
M ETHEA Aircraft Characteristics: LANDPLANE
BTIR = QDDNLDN_EUEI‘-IT
AFPINDO | Ok ‘ QM
{E}PTH K
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Alternative visualisation (Frequentis)

e —S =
Identifier: LECM
Reference for lower limit: HEI
2 Reference for upper limit; STD Yoo 1
Location indicator [ICAO doc. 7910 LECM | ° - s
e Working hours: H24
Committed on: 19-Jul-2004
T~ Name: MADRID FIR -~
Unit of measurement [lower fimit]: FT G
Unit of measurement [upper limitk FL S'ob ; )
Lower limit: 0
Upper limit: 245
Effective from: 19-Jul-2004 B
Effective until: 31-Dec-9999 -

st

LECM — EIR"

” 100 Km
et |



Met Data WMS

s

=

i

flul
LT



:

Lessons Learned

\ 20 2 N 2N 7

Intensive backend work to provide application

Availability and performance of back-end servers essential
Client performance depends on back-end servers
Distribution of tasks results in many points of failure,

However: As long as one of each type is running, the system is
operational
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«ee¢e  Thank You!
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