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Foreword

The system used as an example in this model does not reflect any existing Thales
product. It is an overly simplified vision of what a real in -flight entertainment system is.

This model is partial, and mainly designed for educational purposes.

For any question about Arcadia or Capella please post a question in the forum or use
the contact addresses available on the Capellawebsite.

Forum:
https://polarsys.org/forums/index.php/f/10/

Website:
http://www.polarsys.org/capella
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Document Objectives, Legend and Revision Table

Capella tips and tricks The objective of this document is to brqwse the |
o sample IFE model through the 5 Arcadia engineering

steps.

These slides mainly rely on extracts of diagrams and
Method or engineering form a kind of freading patho through the model.
highlights

0 Noteworthy tooling, engineering or method aspects
are highlighted throughout the document.

Feb 24t 2015 Stéphane Bonnet (Thales) Initialization
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Operational Analysis

What the users of the system
need to accomplish

mmmmmm
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Main Drivers for Operational Analysis

e The Operational Analysis is partial and minimal in this version. It basically
introduces what kind of activities are performed by the Cabin Crew and the
Passengers.
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Operational Entities and Capabilities

[OEBD] Operational Entities and Actors

Crew Aircraft Airline

Company

[OCB] Operational Capabilities

% % Entertain During Flight % 5
assenger

Cabin Crew Pilot

Perform Flight On-Board Announcements :
ggg) Personal % Cabin Crew
Device
Ground Operator Passenger

% Pilot

Implement a Commercial Strategy

airline Company
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High-Level Expected Activities

[OAB] High-Level Expected Activities R Passenger W crew
% Filot
Watch Movie
Make Priority Audio
® Announcement
Listen to Audio
&
& Cabin Crew
l— / Make Audio
D)

fmvi Watch Moving Map @ Announcement
— Play Ambiance

Music

(@) Play Games

Play Imposed

® Movie

Browse the
@ Internet
[OAIB] Watch Movie
\ D= Chosen Movie e o D=l Commercial Ads p
Watch Mavie = Broadcast Movies : . @® Play Imposed Movie
D=1 Movie Selection y D=2 Safety Instructions
D=3 Imposed Movie 3
= A S -
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Overview of all Operational Entities and Activities

[OAB] All Operational Activities and Entities

% Passenger Aircraft Crew
Pilot
M %
B MusicSeletion D=3l Priority Audfo Announcemeht
D=3 Chosen Musi 4 <
; o Broadcast Make Priority Audio 3
o) Listen to Aud e ¥ {R) : ¥
et o < D Ambiance Mujic 2 Audio | D=5 AudiolAnnouncemgn = Announcement $80 col i e
<
51 audio A <
& < ExplAuidio Annolincemiept D=3l Ambidnce Music
D=l Movie Selection|
Broadcast D=3 Safety Instryctions % Cabi
- @ : b abin Crew
@ Watch Movie | D3I Chosen Movid Movies |®
& 1 o D=3l Commercigl Ads
D=l Imposed Movig < D) Make Audio
Announcement
| D33 Aircraft Altitude
<
Broadcast | ng 4: e Provide
; P @ Live Moving-4f Aircraft Position @ Aircraft Play Ambiance
@) Watch Moving Map Dk Moving Map Map Channel éﬂ Localization ® Music
Aircraft Direction
Play Imposed
Movie
] Adapt
@ Provide @) Entertainment D=1 Flying Mode
Connectivity 3
Play Games Service ¥
h
D=2 Connectivity D=8l Services Configuration
Personal Device % Ground|Operator Airline Company
Browse the Internet @ Connect to Wi \ Configure Define
Network @R Availabili < i
7 @ vgzs‘:f:sm DSl servife Availability S¢ghemes ::,s;?;;;
D=3l Wifi Access ————
Dl Internet A
ntern cess Deploy New | g ® Update Digital
@ Provide Internet Digital Media D= Qigital Media Offer |~ Media Offer
: Access
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Operational Processes

Make Audio
\:\ Announcement

[OPD] Perform Audio Announcement

‘C\ Audio Announcement

\

" Broadcast Audio

o Audio Announcement

W

Y Listen to Audio

[OAB] All Operational Activities and Entities " eform o Announcement

.% Broadcast Safety Instructions Movie

% Passenger Aircraft Crew
Pilot
M %
Bl musicseledion D=3 Priority Aud{o Announcemeht
D=3l Chosen Musi 5 <
: e Broadcast Make Priority Audio 2
R @) 2
Bk < DA biarice MU3IE € Audio & D=1 AudiolAnnouncemdn @ Announcement oo
-
2] Audio A
& D= Audio Announcemept < VT YT
D=l Movie Selection|
Broadcast D=l safety Instryctions =
& Weiditove e D=1 Chosen Movig Movies @ kicaiicia
& 5 D=3l Commercigl Ads
D=1 Imposed Movig < ® Make Audio
Announcement
’7 E Aircraft Altitude ]
Broadcast - o Provide
2 S E Aircraft Position S
@) Watch Movi < fB)Livs Moviy @ Aircraft @ Play Ambiance
Watch Moving Map D Moving Map Map Channelg——— Localizatig Music
D= Aircraft Direction
Play Imposed
Movie
. Adapt
Provide @) Entertainment D=1 Flying Mode
iz Connectivity Service <
ay Games
A
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Operational Context : Flying Phases

-i, Cabin Crew

Ambiance Music

-ﬁ, Aircraft

sz = e
(__ Boarding /;1

[

Safety Instructions

Ambiance Music

-i, Passenger

(Sldle

Imposed Movie

S

Cruising

|

Disembarkatior| Completed

(S) Disembarkation

Loor |
:

T
LT |

mavie choice }

Movie Selection

Chosen Movie

Music Selection

Chosen Music

Safety Instructions

L
Fasp ™=
| Moving Map |
| ’D
|
t t
T T
Audio Announcement | |
Audio Announcement
i e, |
(_ landng |
|
1

Imposed Movie

[OES] Flight Phases

Boarding Authorization

[S)Boarding (S) Takeoff
Takeolf Authorization

(WHEN) cruising altitude reached

L

y

[S)landing S] Cruising
Disembarkation Authorization Landing Authorization

[M&S] Aircraft Flying Phases

The state machine is defined on the
AAi rcrafto Operat.

The scenario is defined on the
« Entertain During Flight »

Operational Capability
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System Need Analysis

What the system has to
accomplish  for the users
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Main Drivers for System Need Analysis

£ Not all the IFE system is modelled. Focus is put on VOD service, audio
announcement and imposed videos (safety instructions, ads, etc.).

E While interesting, the topic of the integration of the IFE with the aircraft is kept
minimal (according to flying conditions, the IFE system is supposed to behave
differently).

E Not all possible Scenarios and Functional Chains have been created.

E The system is globally organized as follows:

» Cabin crew services are alwaysavailable, passenger services have to be activated.
Their availability depends on the flying conditions and on the classthe passengers
are flying in

» The system is able to store digital media content

» Most of the interactions of the passengers with their services (navigating between
menus, selecting movies, et ¢ .Run<axx>esendca® t

» Services rely on audio and video broadcast means
» Maintenance and configuration topics are only evoked
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[MCB] Capabilities

Provide Cabin Management Solutions

System Missions and Capabilities

Provide Audio and Yideo Intercommunication Means

Provide Entertainement Solutions

Provide Connectivity Solutions

NOT COVERED IN THIS SAMPLE MODEL
Provide Moving-Map Services
——
Provide Audio Entertainment Services

—_—

Provide Video Entertainment Services
- @ @05
NOT COVERED IN THIS SAMPLE MODEL
Provide Yideo Gaming Services
g
Provide Satellite and Internal Telephony Services
Sy

Provide Wi-Fi Connectivity Service

Provide Test and Maintenance Means

Provide Administration Means and Runtime Management

Provide Personal Device Connectivity

-

Provide Testing Interface

—

Provide Configuration Means

-

Update Entertainment Offer

Cabin Crew

Passenger

Ground Operator

C

Provide Access Management Control

Integrate Aircraft Constraints

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.
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System Missions and Capabilities

[CM] Provide Cabin Management Solutions

Provide Entertainement Solutions

Aircraft Q @ % Passenger
A )

© © o @

Provide Audio Entertainment Services Provide Yideo Gaming Services Provide Moving-Map Services  Provide Yideo Entertainment Services

[CC] Provide Audio and Video Intercommunication Means

The content of contextual Mission and
@ Provide Cabin Management Solutions COﬂteXtua| Capablllty dlagramS |S
computed automatically.

:C ; Provide Audio and ¥ideo Intercommunication Means

% Cabin Crew % Aircraft % Passenger -_”:/I/ ==Ca pe | Ia
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[SC] System Actors

Aircraft

A

System Missions and Capabillities

Passenger

Ground Operat

@ IFE System
&

/%

e

The aircraft is an Actor of the IFE
system even though the system is
inside the aircraft. This is because the
Aircraft is providing information and

means to the IFE.

i

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.
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Top-Level Dataflow : The System, The Actors

® Provide Aircraft Information,
Commands and Means

[SDFB] Top Level Functional Overview

4
D=3 Audio Signal b= Audio Stre‘am D=5l Power Consomption Cap
: D=3 Audio Stream : el L
D=2 sudjo Signal D= pecompression Motification
D=3l Audio Signal
A A ] Ve : B
(&) Entertain with IFE Systerm cat YOD Movie Control &P IFE System @® Perform Cabin
=  Commands 3 : Management Activities
at Displayed Imposed Yideo Data'
Sat yOD Movie Selections 1
.2 Displayed YOD Movie Data
D=3l Imposed Video Playing Statusl‘
D= played Audio Video
']
A D=3l Displayed Video D=l Imposed Yideo Selection
Passenger YOD Service Selection
Imposed Yideo Control Commands
D31 Displayed Available
Passenger Services List
. j h - =,

D=3l Passenger Service Authorization Profile
D= Digital Media

® Perform Maintenance, Configuration

and Test Operations
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System Overview : An Entry Point to Functional Analysis

The SAB diagram is

often a very entry [SAB] Top Level System Overview

1 Aircraft
point to the model. il
T h e i d e a iS to | Provide Aircraft Information, Commands and Means
display high-level | - ¥ L.
g D=3 Audio St Decompression P C tion C
Functions, and D51 Audio Signal D P Notfication NI
1 4§28 Padsenger § ] IFE Syster §8) Cabin Crew
navigate / zoom =
i n S | d e th e F u n Ct | 0 n S h Determine Operating Profiles [
. D=5 Displayed Video .
tO eXp I 0 re I n g reater D= Audio Signal k D=3 Imposed Yideo Playing Status
d il the f ; | DS Played Audio Vided, | Hanage Video end AUk D = »
etall the tunctiona &
- VOD Movie I d Yid
analysis. D8 Conrol [pa Control :
‘ Command Command Cat Imposed Video
Sat Displayed YOD Movig Data SonuliComnencs
‘ Lat yOD Movie Selection \ | \ gDisplayed Imposed Video Data |
> Run Servi >
) S8 vOD Movie Control Chmmands } : i D=l Imposed Video Selectign Perform Cabin
\Entertain with S5} > ¥ Management
System L Activities
cat Media Passenger YOD
D= audio Video Media == Content D2 Service
— Activation
Provide Access to Digital Medlia ol IFE Operating
Profile
Displayed Available
D=l Passenger Services
List
D=l Passenger YOD Serice Selection [ Manage Pazsenger Services Lifecycle
= &
&
Passenger Service
D=1 Digital Media Dl authorization
Profile
§3 Ground Operator

‘ Perform Maintenance, Configuration and Test Operations
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System Overview

I_Y—

Mew kA |

Jeo ' o= [SDFB] [CT¥] Manage Yideo and Audio Diffusion
ial
Manage ldeo and Audin SiFusian
Wideo
&5
} YOO Movie Imposed Yideo ‘
D= Awdio Styeamn D=l Control D2 Control
Command Command

[ @ Play Sound in Cabin }

n

@D Manage Yideo and Audio Diffusion 7 ® Play Airline-
Imposed Yideos

D= Audio Signal >
. . o Lister toAudh D=3 Audio Signal :I:sr;a:?:; s
Composite functions have their name ®ﬁ ’®?::.::::.m.ms

in italic. Explore their internal content , e ,

. . . @\Op\féca}::x:deo MDisplaye " lavie D=31YOD Movig Status
by navigating on the diagram St mpnsoms & © )
describing them. _jmd

D=3l Imposed Video Playing Status L

Video
@ Watch Video o
Private Screen \ Al n (Al .
/
_— " WOD Movie Audio Imposed Video
D=5 Audio Video Media ) Control Command | ™ stream i Control Command
@D Store Digital Media ‘ ’ @D Run Services

&
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System Overview: Slightly Refined View

£ Aircratt
r — [ . - s . -
| Provide Satellite 2 | ; ‘ Provide | ; ‘ Send
|Play Sound in Cabin|  |Communication h Frot\_/ldeo t ASend Audig ¢ Exterior-Yiew 1EI l:r_ov:(:)e | Decompression
[L £ § Wans [Navigation Data nnouncemen ‘ Videos ‘ ectrical Power | Hotfication
D=3 Audio Signal Audio Signal P WDecompression
D=3 Audio Stream Consomption Cap Motification
§ JIFE System
§ 3 Pasdenger i1 Ve § 8 Cabin Crew
S o e D=3 Audio Signdl
E LY < & Determine Operating Profiles
Listen to Audio :
Announcement = > fidostesn pegy Miosed Video
‘ fan Playing Status
Watch Video 7| D Displayed Video 1 D=1 Audio Video Media i
on Cabin :‘ Manage Video and Audio Diffusion
Screen i
D=l Played Audio Video |
< £
watch Video L Al
onSanate oE YOD Movie Imposed Videa
o] Gt YOD Movie Control Control Command Imposed Yideo Play Airline-Imposed
Control Commands Command | - Selection Videos
cat Displayed Imposed
L — Video Data -
Displayed YOD [ oy Run Run Any | |Run Airline Run Cabin I d Vid
Comg:c;ﬂc;/OD = Movie Data g;“:aﬁge;yﬁe Gaming Other Channel Intercommunication o= C;':lon"jofzom:n:nods
VOD Movie Selections Service Service Service Service —
Y & &
Sat Media Content Lat \edia Cortent
m igital '17 ]
L°?wd 3!'9“' Media Stare Digital Media .
edia Dﬂ'FE Operating
- Profile
Select 2 s
T, Displayed Available D=3l Passenger YOD Setvice Activation t1
Service Passenger Services .| \
Plassenger VOD Service Selection } -~ Manage Passenger Services Lifecycle
&
- Al Launch Pre-Flight
& Tests
D=1 Digital Mediia D5l Passenger Service Authorization Profile
4§38 Ground Operator
. . Launch and Analyze Get Passenger Service
IUpdate Media Content| |Configure the System Tests Aikboriation
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OA -SA Difference: Focus on Audio Announcements

[OAB] All Operational Activities and Entities

% Passenger Aircraft Crew

In Operational Analysis, cabin crew is
performing audio announcement.

Pilat
[Pl Music Selection %

» D= Priority Audjo Announcemeft
[ Chosen Musi

Broadcast
DRl Ambiance Mufic Audio

D= Audio Announcement

Make Priority Audio

Listen to Audio
Announcement

S

A B A

Dl Audio{Announcem
D= Ambignce Music

L A A

But in System Need Analysis, the cabin

paMoric selecion " —— - crew actor does not have a
@0 Watch Movie - ryazv?:: : nstryctions Cabin Craw ) X
D Lol — . corresponding Function.
D=l Imposed Mavig Make Audio
’—IM'—I Annauncement

Rationale: Audio announcements are
safety critical and cannot be dependent

Semantic Browser on fACabin Cr eWlfinheIPESALEoAnnbufderRehts are
Current Element Referenced Elements performed through the aircraft hardware,

= % Cabin Crew Al 2 2 allocated System Funckions . .
= 88 poret E %Lmh Pre-Flaht Tests even though the IFE system is still
= System Contesxt Flay airline-Imposed videos . . . . .
= all Related Tables =% Realized Operational Actors I’eSponSIb|e for dlplaylng an Interru pthﬂ
E Systern Functions - Operational Activities ,% Cahin Crew Screen and for broadcas“ng the
announcement in the headphones of
[SAB] High Level System Overview each passenger.
— i The IFE actually receives an audio
Play Sound in Cabin :(‘:rgr\:ii;?;?i"olfﬂe Provide Avionics \_é:ﬁgﬂli:ﬂoent Stream from the aIrCTaft (that Wl” trlgger
— 7 the interruption). The fact that the cabin
Defl Audio Stream DeFl Awdio Stream CreW IS aCtua”y performlng the
e System announcement is out of scope.
al
I D= Audio Wideo hedia
Manage Video and Audlio Diffuson c&:[
s . ‘ N4 ==cCapella
ARCADIA
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Capability -Based Organization

=8 System Analysis [SDFB] [CAPABILITY] Provide Audio and

[ System Functions . . .
= Requirements VldeO |nter00mmunlcatlon MeanS

[=-[Z Capabilities
= Provide Audio and Yideo Intercommunication Means
% Wakch Imposed Yideo on Cabin Screen
% Waktch Imposed Yideo on Private Screen
% Stop Plaving Imposed Video [MOT DORE]
% Pause Funning Imposed Yideo [NOT DONE]
FH [F5] Perform audio Announcement
FH [ES] Perform Audio Announcerment

s and ticks

& [SDFE] [CAPABILITY] Provide Sudio and Yideo Intercommunication Means D o o et
(= Provide Yideo Entertainment Services ﬁ:."%imw&wm | ‘
S, start Playing YOD Movie et s o o

owning Capabity (new reference Inks created
n the mocel),

S, Resume YOO Mavie
% YOO Service Ackivation [MOT DOME]
% YOO Movie Inkerrupkion [MOT DOMNE]

Sy, Stop YOD Movie[NOT DONE] [SDFB] [CAPABILITY] Provide

PH [ES] Start vOD Service Video Entertainment Services
FH [ES] Start Plaving YOO Movie
&5 [SDFE] [CAPABILITY] Provide Yideo Enterkainment Services
&0 Provide Yideo Gaming Services
0 Provide Wi-Fi Connectivity Service

‘The criginal lyout has been copied pasted
from cre of the SAB dagrams and ackpted,

Capabilities are usually a organizational unit for
models: They can be used to distribute
responsibilities between different -

contributors, they are useful when
planning IV&V campaigns, etc.
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Displaying or creating Functions in a
Dataflow diagram attached to a
Capability automatically creates
reference/exploitation relationships
from the Capability to the

Functions. This improves
later impact analyses. o

*+ Semantic Browser &3

@ [Capability ] Provide Yideo Entertainment Services

Capability -Based Organization

An easy way to display all Functions
involved in a Capability is to use the
modeling accelerators allowing to
display at once all Functional Chain
and Scenario elements.

== Accelerators 40
[+ Functions from Mode [ Skate
[ Elements from Scenario

Qb Functional Chain Elements

Referencing Elements Current Element Referenced Elements
B Exploiting Missions = & {Provide Wideo Entertainment Services | B Involved Actors
4 Reslizing Capabiity Realizations B owned Functional Chains B Involved FunctionalChain

= #3 Scenarios
[FH [ES] Start Playing YOO Mavie
FH [E5] start woD Service
=84 all Related Diagrams
2 [MCE] Capabilities

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.

=83 Invalved System Functions
&) Broadcast audio Yideo Streams
& Command YOO Service
(&) Handle YOD Mavie Controls
5] Manage Passenger Service Inkerruptions

& [SDFE] [CAPABILITY] Pravide Yideo Entertair (&) Manage Passenger Services Lifecydle

&) Select Passenger Service
(&) St Passenger Service Authorization
&) Store Digikal Media

LB Wimbmb Widmm ;o — =him Crvmme
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Functional Breakdown

[S#BD] All System Functions

Function breakdown
are typically generated

e oy on the basis of the
f work performed in
; ; dataflow diagrams.
Rurt Viden-Or-) iy Run Cabin [eard Broacast
= @Rncnin | | fni @CEE Htecamm @:ﬁa\s ® o oo

Avoiding to mix
Emm aonee | [ e e System and Actor

@ e @ .| | @S @ . .
T i Suors functions in the same

hierarchy is a good

ractice.
[SFBD] All Actor Functions >

= Provide Aircraft =
@ Entertain vith

® Information,
Commands and IFE System
Means
: Y | Provide Aircraft
Provide Satelite e . ; send ; ; : Select
ot Provide Aircraft | | Provide Provide Exterior| |y Speed and Play Soundin . Command YOD. Watch Video on Listen to Audio Watch Video on
(© Communication | \@"cocn oy 1 Erectrical pawer View Videos © eadno @™ hin ® Decompression (e ® Divatescreen| | ® Announcement| € Cabin Screen @ Passenger
Means il Notification Service
=] =
Perform Cabin Perform Maintenance,
@ Management @ Configuration and Test
Activities Operations
@ Perfom Audio @ Play Arine- @ Lsunchpre- @ Confiare the @ Launch and S @ Updata Medls
Announcement Imposed Videos Flight Tests System Analyze Tests o Content
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Dictionary / Domain Model

[CDB] In-Flight Entertainment Dictionary

H has s

The data exchanged between Functions and between
the System and the Actors could already be
formalized in the System Need Analysis step. This is
not the case in this sample model, the goal of this

independent domain model is to give a
small idea of the concepts the system
will use / fits in.

H transports

‘ E] cabin ' [1.%]

—.‘ & aircraft \IQHiS operatedby |3 crew Member.ll
] !

(t.*1

This dictionnary provides a basic
overview of the concepts the IFE
system fits in.

These elements are present for
information purpose only and are

f=is sitting on not related to the Functional
‘ E passenger Analysis,
‘ —5 name : String
| O firstMame : String |
H has
H watches | plays with
F=dhas v H seat '
75 class: CLASS
S &) CLass
1.. y ‘
P [1.%] E BUSINESS
E] speaker & screen F=f contains EC PREMIUM
EL ECONOMY
| . J

N4 ==capella
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@ PASSENGER|

@ AIRCRAFT

@ PLAY AUDIO AND YIDEO

@ RUN SERVICES

@ DIGITAL MEDIA

@ MANAGE SERVICES

@ GROUND OPERATORS

[Ce—r————

@ CABIN CREW

Layout Pattern

Keeping the layout consistent across
diagram is a good way to improve
diagram readability

Gz
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Contextual Dataflow Diagrams

In this model, all diagram illustrating the internal content of a fonction are
prefixed by [CTX]. The contextual elements (the one on which refresh rules
are based) are in bold.

Diagram can be set contextual to elements using the property view.

i

<> Properties &3 i Information | (I) Model requests interpreter =Y =0

& [DSemantic Diagram] [SDFB] [CTX] Manage Video and Audio Diffusion
Capella Eroperty:

Management

Description Name | [SDFE] [CTX] Manage Video and Audio Diffusion ‘

Semantic

Behaviors

Conkextual Elements : |Manage Passenger Service Interrupkions, | @

Dacumentation

@& Play Sound In Cabin
|
G Manage Video and Auadio Dilfusion =
|
D8 Audo S0 — ‘
faucho Sigrw Manage
@ rten to Audory e @ Passeoger
Sorcuncensent [ Service
Interruplions
Wtth Yideo N“"?'“"fT D vO0 Now Stans
62 on Cabie ‘ NLv.d:,:J ~ h &
P reo —n- <
SOt = E &) Droadcast Audio Video Streams
‘I ! N rposed Video Plasrg st |
; " g
\ pa faved Audao| |
S— "o
| g, Wakh Video o) &
&-;“..y_eiuom = . T' n n/
1 Wiso § lw WO Morse I Alxda | posed Vide:
PO Audo Wieo Vinds Control Corsvend Sresn m‘ orira Cormmand
‘_?'-!“"d“' - o - é'ﬂln aVvt-( ' h V

N
a3

Play fabrw-
Ivpoaed Videos

111D UUGUITIETIL dllu dily Udla IHUIUUEU di€ UIE PIUPEILY Ul THAIED. 1THEY Lallllul UE THUUHIEU WILIUUL UIE CULTIpally S PHUL WIS dappiuval.

Most of these
diagrams have been
set as
unsynchronized, in
order to only display
what is relevant to
the current context.
See the
documentation.
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Functional Chains & Scenarios (1/2)

[SFCD] Watch Imposed Video on Private Screen . . . -
Functional Chains and Scenarios are specific paths

use cases, they illustrate the Capabilities.

In order to be important asset for the global
engineering picture (see Arcadia), creating them is
¥ Play Command a good way to check the design completeness.

\:\ Play airline-
Imposed Videos

“c\ Handle Imposed

¥ideos Controls Functional Chains can be displayed
in dataflow diagrams and architecture

‘c\ Imposed Yideo Control Command d | ag rams.

“c« Broadcast Audio
Yideo Streams

N YOD Movie

Manage Passenger

Service Store Diqital
Interruptions \C\ Medig

g ¥OD Movie Status

e Broadcast Audio o Audio Video Media
Yideo Streams

o Played Aildio Yideo Y Imposed Yideo Playing Status

‘c\ Watch Yideo on Y Play Aitline-
Private Screen Imposed Videos

N9 ==cCapella
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Functional Chains & Scenarios (2/2)

3 main kind of Scenarios:

A Function Scenarios (lifeline = Functions)

A Exchange Scenario (lifelines = component and actors)

A Interface Scenarios (sequence messages are Exchange Items)
Capella provide automated Initializations from one to another

[FS] Perform Audio Announcement [ES] Perform Audio Announcement

’ . y Manage . ’ Tips and tricks
_i) Listen ko Audio _i) Broadcast Audio Passenger gs Eir Send Audio ‘ 4 Passenger ‘ I Aircraft ‘ b IFE System
Announcement Video Streams 3 Announcement This Exchange Scenario has
Interruptions I I been automatically initialized

Audio|Stream

Functional Scenario.

|
| from the corresponding
|
|

Function "boxes" have then be
added.

The Audio announcemnent is

Audio Signal

L:J

I
u YOD Movie
I

[

|

[

[

[

[

[

u

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.

The statuls f parameters of

the YOD hovie currently
played is gtored.

|

|

|
|
|
|
|
|
|
|
|
|
|
|
|
r

Auglio Signal

Broadcast Audio
Video Streams

Htl VOD Mavie
ﬁanage Paséénger Service
nterruptions

[

Listen to Audio
Announcement

|
|
|
|
|
|
|

performed by the crew members
using the aircraft built-in
equipments {microphone, cabin
speakers). The goal of the IFE is
to forward the audio stream
towards each Seat TV and to
display an interruption message.

This is why, from the IFE system
point of view, Cabin Crew is
actually not part of the scenario.

9 ==capella



System Global Modes

[M&S] IFE Operating Modes @it

™ Ready

Note Done: Availability of
Functions in each mode should
be specified.

IFE Operating
Profile [Profile =

[») Fully Operational }

ALL SERVICES] [

IFE Operating Profile | IFE Operating Profile
[Profile = CORE [Profile = ALL
SERYICES ONLY] SERVICES]

IFE Operating
Profile [Profile =
NO SERVICE] (™) Degraded

>

IFE Operating
Profile [Profile =
MO SERVICE]

4(_ (#) Halted

(&) Run Services
RYA| ‘%.: .
oo
ation D=l IFE Operating Profile

(&) Manage Passenger Services Lifecycle

® andle Service Activation |
Requests

1

Availability

o Service
5 Al ability

i - \
Determlne‘Ser\rlce ‘

l

(™) Maintenance

@it

Load
Digital
Media

Software rwn Content
EUpgrade ] {""Management

Relate the transitions
and states to other

] l’m Sustaining J

elements of the model.
Warning: Capella is not
restrictive enough in the
choices it proposes

and validation is not
complete either.
ONGOING WORK

9 ==capella
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Other Mode Machine: The Seat TV

[M&S] Seat TV Modes

@ Initial This mode machine is not complete. It mainly focuses on YOD and
l Audio Announcernent Services
(] Seat TV - Home Page Displayed
Displayed Available Passgnger Services List Passgnger YOD Service Activation
PR
(™) Seat T) - End-User Service Running (™) Seat TV - Interrupted w PTY -
(WHEN) Audio " Maintenance
Announcement
N : 3 Ended [ Handle
e JEAE TV - Any Other (™) Seat TV - YOD Service Activated Service Activation
" Service Activated @ Initial m Requests
: )
_—
ﬁ, g::;:’:;cl\gz\;i:egéMap R agc'sé LTIV o ?istpbfving Imposed Video
) ke Selection | - Seat TV - Imposed Video
' “ " Running
il Y¥OD Movie YOD Movie
7 3€at TV - Gaming Stop Selection Play Selection
© Service Activated I d vid
J - mtp°5|% e 4 | Pause Command
o 58t T4 - YOD Mavie e
~ Running
R geat' TVA I‘:gwi q
r¥IcOActiaS ) ) ) Seat TV - Imposed Video
YOD Movie YOD Movie "~ Paused
Control Command Pause Selection
) 2eat Tg’ - ¥OD Movie
ause: Audio Stream J ) 383t T - Audio
’| “ " Announcement Running
\ 7
J J A
(@)
@)
Final
Ny ==
29 ==Capella
ARCADIA
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Traceabllity with Operational Analysis

Traceability is partially created when performing automated transitions from
Operational Analysis to System Need Analysis.

The remaining part has to be created manually, using element

property editors or dedicated matrices.

] Provide Aircraft Localization Use Entertainment Services ‘Watch Movie Listen to Audio Browse the Internet Watch Moving Map Play Gamnes
(&) Perform Cahin Management Activities
(&) Entertain with IFE System
&) Watch Yideo on Private Screen 4
(&) Watch Video on Cabin Screen 4
G0 Select Passenger Service
&) Command YOD Service H
(& Listen to Audio Announcement ®
[=l &) Pravide Aircraft Information, Commands and Means
&) Provide Satelite Communication Means
(&0 Provide Aircraft GPS Position *
(&) Provide Electrical Power
(&) Provide Extetior-Yiew Videos
(&0 Provide Aircraft Speed and Heading Parameters *
&0 Play Sound in Cabin
(&) Send Decompression Motification
[= @ Perform Maintenance, Configuration and Test Cperations
G0 Update Media Content
&) Configure the System
&) Launch and Analyze Tests
(&) Set Passenger Service Authorization
[= &) IFE System
[= &0 Provide Access to Digital Media
(&) Store Digital Media
(&) Load Digital Media
= &0 Manage Passenger Services Lifecycle
(&) Determine Service Availability
(&) Handle Service Activation Requests
= &0 Run Services
= @) Run Yideo-On-Demand Service
@) Handle YOD Movie Controls
&) Retrieve YOD Movie Data
= &) Run Cabin Intercommunication Service
&) Handle Imposed Yideos Controls

o

Ny ==
29 ==Capella
ARCADIA
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Logical Architecture

How the system will work so as
to fulfill the expectations

mmmmmm

EPBS
=2 == Capella
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Transitions from System Need Analysis

w Transition from System Functions

.

= ﬁ; Perform an aukomated bransition of Syskem Functions

Lo o~
el ar

L Creats Traceability Matrix

+ Define Logical Components and Actors

.

5 ﬁiﬂ Perform an automated kransition of Syskem Actors

- -
L

= Selection Dialog

Selection Wizard

Select existing diagram for initialization,

Select a name ko find =
7 = any character, * = any string

B [ 1FE i
= '? System Anaissis

& [SDFE] [BUILD] All Functions
&= [SDFE] [CAPABILITY] Provide Audic and Yideo Intercommunication Means
&= [SDFE] [CAPABILITY] Provide Video Entertainment Services
& [SDFE] [CTX] Manage Passenger Services Lifecycle
& [SDFE] [CTX] Manage Viden and Audio Diffusion
&u [SDFE] [CT#] Run Cabin Intercommunication Service
S [SDFE] [CT#] Run Services
& [SOFB] [CTX] Run Yideo-On-Demand Service
& [SOFB] Top Level Functional Overview

©

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.

@& Ackor Function
+ D] Functional Exchange

", Functions
s, Actor Functions

+ i, Functional Exchanges
", Functional Chains

", Switch Functional Exchanges
| Categories

+ {C} Constraint
== Acceleratars el
() Functions from Mode §f State
Fi=| Elements From Scenatio
4, Functional Chain Elements

o5 Initialization from existing
diagram

Use transition tools
to initialize the
design at Logical
Architecture level
(Functions, Actors,
Scenarios, etc.).

Use the Diagram
content creation
accelerator.

9 ==capella



Design choices for Logical Architecture

E Architecture driver #1

» Qrganization of the architecture in 4 main parts in order to take into account the
topology of the aircraft and anticipate integration concerns:
Front Servers + Cabin Terminal for Cabin Crew and Maintenance
Distribution network
Private TV on Seats
Cabin Screens

£ Architecture driver #2
» Functional grouping in order to reduce interfaces, optimize performance, etc.

E Architecture driver #3

» Architecture patterns are implemented to anticipate product customisation and
product line policy.

Product Customisation: Aircraft- and airline-specific functionality are segregated in separated
components in order to be easily removed / replaced.

e Modeling choice: No network modelling

» While it is obvious all communications will ultimately go through a network, this is

ignored at this stage. NG =
J g 4 ==capella
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Definition of Architecture Drivers

[LCBD] Architecture Drivers

ARCHITECTURE DRIVER #1 : AN
Organization of the architecture in 4 main parts in order to take into account the topology of the aircraft and anticipate integration concerns:
- Front Servers + Cabin Terminal for Cabin Crew and Maintenance =
EE—— - Distribution network e ~
W - Private TV on Seats Z Cabin
A;cg:{t - Cabin Screens ca,::d cheen 4] 5eat TV
Servers LA
ARCHITECTURE DRIVER #2 : N
Functional grouping of functions to reduce interfaces, optimize performance, etc.
" " can Seat TV
L { i s Media g7 Terminal fL]Interactions
Server S Server o W Manager
Manager
,"\
|

ARCHITECTURE DRIVER #3 =
Architecture patterns are implemented to anticipate product customisation and product line policy.
- Product Customisation: Aircraft- and airline-specific functionality are segregated in separated components in order to be easily removed f replaced.

- Product Line Policy: Variability in core components can be managed through a separate viewpoint allowing to express variability in compohents' functions and interfaces.
This is not ilustrated in this sample model.

Core Cabin Seat T¥ Core. Seat T¥
Aircraft T‘é’“““' Interactions §L] Services
Interface 0re: Manager Man
Interactions e

Manager

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.




Logical Components

[LAB] IFE System - All Components, CEs

£ 3 aircraft
im! 0
D=3 aircraft Messages D=3 Audio-Video Streams
assenger| System abin
ggp §IFE Syst £3¢ bi
§ ] Cabin Screen Streaming Protocal Crew
§ ) aircraft Front Servers § ] Cabin Terminal
Y
T)seat Tv § ] aircraft Interface
] Aircraft-Specific
G Seat TV Interactions Manager Aircraft Interface
g)5eat v Core # | Core Aircraft Interface,
Interactions Manager
Pl E)e‘fll:ii: =31 Medi
S é 0 § IMedia Server MediaDats h ECabin Terminal Interactions
Seat TV Airline- Manager
i] Specific Interactions
Manager <) | G Cabin Terminal Core
S St ing Se i
4 Pl Commands E reaming Server thsg Comman Interactions Manager
g and Status
C ]
D=1 btreaming
— Protocol
G Seat TV Audio Video Plaver [ <]
é : i_n @ — Cabin Terminal Airline-
D Stiepming § ] applications Server § ] Specific Interactions
Fycgocol Manager
G Seat TY Services Manager 3
Service Manageman
o )
D=3 Service Management
&

§ '8 Ground Operator

Ny ==
29 ==Capella
ARCADIA
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Functional Analysis Refinement (1/3)

[LFBD] All Functions

©@rEsymen
Py
assenger
© Sorvres
llllll
el ‘

mmmmm

:

e
il

g

The new Functions can either be created directly from the breakdown diagram

either be created while refining dataflow diagrams. Here, the
Functions added at Logical level have been marked in flashy green

@
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Functional Analysis Refinement - Examples (2/3)

Design decision: Creation of a
generic interface with the aircraft

Acquire Audio Deterrnine
Lf) Strearn from (L) Operating
Bircraft Profiles

Manage
Passenger
Manage LA Services
Passenger Lifecycl
SA ® Services o

Lifecycles,

Description of how

Determine

Determine I;an;lle @ Passepger
& Service ®, ':.W'f.e Service

Availability cration Avvailability

Requests

Capture
Passenger

w Service
Selection

Broadcast
@F) Stared Audio
and 'u'it:le}a

SA LA [Lr Process Audio

Announcerment

| Description of how

Broadcast
& Audio Yideo

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.




Functional Analysis Refinement d Examples (3/3)

[LDFB] [CTX] Manage Audio and Video Diffusion

" @ Provide Aircraft Interface
& |

D=3 Audio Stream
i i iffusi A C d
© Manag/g%udlo and Video Diffusion D=3 Audio Interruption Motification 'q;::-innr;_an
@ Imposed
- r D=1 Audio Signal 7 = ~ D audio Stream & - \ Video
@ h'Ste” to A'—'d';' 2 @ DIS;:'?IY VIA 2“;_ Process Audio | D= Service Interruption Command i g lanage Broadcast
nnouncement Displayed Audio an ay Audio | > S‘Zsrs"eiggfr
- Interruptign Screen UFecycle
S D= audio Stream ————————————,
Broadcast Stored
Play Audio on Imposed Yideo Budio.and Video ’ @ Process Audio Yideo Requests
@ Cabin Aircraft Playing Status YOD Mavie
Speakers D=3 Audio Skream ) D Control
D=3 Audio-Video Stream [« Command
< &
D=3l Yideo Stream Bervice
Watch Movie < DA 1n erruptu;n
Privat amman
© g?,e;'ﬁa £ D=l Played Audio Yideo Pause-Stop Impdosed
< ification pa Video
i Control
Pause-Stop [« Command
Watch Imposed Motification Displayed
@ Movie on Cabin Imposed
D=l Played Mideo Dl Video
Screen < Pause-Stop \ & | 5 ;
Motification R — EE A A I A SRR A B A B A B Playing
Status
Ian R = i S
—_—

D=1440D Mgvie Resurje Conjmand
D=5 (D Movie Stop Commarid
D=1 YOD Movie Play Selection

D=3 Injposed Video Pause Command

D=3 Inyposed Yideo Play Command

D=3l Imposed Yideo Stop Command
‘ Store Digital Media l | @ Run Services

D=l Media IDs D=3l Media Files

3

Other example: The high level function in charge of managing the audio and video diffusion is split
in 4 sub functions: process/analyze the requests, broadcast existing digital media, broadcast live
audio (audio announcements) and display/play the video/audio streams. Each of these Functions

re further m . J—
are further decomposed gﬁ/{{ == Capella
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[LAB] [BUILD] Template

d Decamgression
.........

Frovide Avionics

Watch Irpoed

deo Cortrck:

cinctions

Reats

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.

Allocation of Functions to Components

To improve
productivity, it is often
interesting to brush
layout from one
diagram to another or
to clone diagrams.

Here, a template has
been created and is
used for a few other
architecture diagrams.

Q

~Y

29 ==Capella

ARCADIA



Different Purposes for Different Diagrams

[LAB] [BUILD] All Components, Functions, CEs, FEs Not all diagrams are
intended to be published.

Some diagrams only exist

e = e = = temporarily for building or
T - analysing purposes.
e Such diagrams have been
marked in this model with
the tag [BUILD].
Here, the diagrams is a
N clone of the template where
----- ' all Functions and all
- exchanges are displayed.
i While not adapted to
y publication, it is useful to
=3 1 i e W« g PN check the design, visualize
— —_— e R— — Functional Chains, etc.
9 ==capella
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Refinement of Functional Chains

[SFCD] Watch Imposed Movie on Cabin Screen

Play Airline-
A:§ Imposed Videos

‘L Y Play Command

Ny Handle Imposed
Videos Controls

i Imposed Vidgo Control Command g ore Dol S A L A

e Imposed Video Playing Status - Broadcast Audio|_ X Audio Video Media
Video Streams.
L e Audio Signal

| Play Airline-
AN Imposed Videos

Play Sound in
A%

Cabin e Displayed Video

R Audio Signal % Watch Video on
Cabin Screen

The Functional Chains obtained after the automated transition
will most likely be incomplete/invalid after the functional
analysis refinement.

Fixing the Functional Chains at Logical Level is a mandatory
task, which often leads to fixing inconsistencies in the
functional refinement.

Functional Chains are a powerful way to ensure the o
design completeness.

“ Imposed Yideo Playing Status

Command
o Airline-Tmposed
Video Broadcast:

Capture
o Imposed Video
Selections

Process
e Imposed Video
Controls

Prepare
AN Broadcasts

‘|/ e Media IDs
Store Digital
e Media

\l/ e Media Files

Prepare

| Receive
Yy Imposed Video
Playing Status

g Imposed Video Status

Display Imposed
e Video Playing
Status on Cab...

\\ D»sa layed Imposed Video Playing Status

| Command
X Airline-Imposed
| Video Broadcast

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.

L Broadcasts

L-% Bro&dcast Data

Broadcast Audio
P,

[LFCD] Watch Imposed Video on Cabin Screen

‘L ‘c\ Imposed Video Play Selection
J{ \:\ Imposed Video Play Command

‘L ‘q Imposed Yideo Control Command

Y Video Stream

Video Stream

Y Audio Stream

Send Audio
M Streamto
Aircraft Cabin...

l\; Audio Stream

Play Audio on

‘ Play Yideo
‘ Y Stream on
Cabin Screen

e Played Video
e Audio Signal

Ny Cabin Aircraft

Speakers

N

| Watch Imposed
N Movie on Cabin
Screen

== Capella



Rapid Creation of Contextual Diagrams

D4 Audo Signal

[LAB][CTX] Watch
L s —aw ] Imposed Video on
Cabin Screen FC

Command

ariine-Imposed
ideo Broadcast
Imposed
pg Vdeo Process Inposed Impdsed
ch.g.w ! e Costray Iw fideolPlay | Capture Imposed Video gy [mposed Video
This diagram has been initiaized el Comrpan Selections. Play Selection
as a clone of the LAB - T < T
TEMPLATE. It is set to be D= Media 1Ds
contextual to the "Watch
Imposed Video on Cabin
Screen” Functional Chain.
Displayed
Receive Imposed ERES{ll Disley Imposed Video Dl mposed Videf
video Playing Status| D2 U e Playog
o L
T
d Imposed
Prepare Broadeasts video
4 piaying
Status

How to quickly obtain this LAB diagram?

Clone the LAB template, remove all Functions
Set the diagram to be contextual to the Functional Chain, perform a diagram refresh

In the original LAB template diagram, copy the layout

Paste the layout in current diagram
Arrange the Functional Exchanges routing, remove unnecessary Components
9 ==capella
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Refinement of Scenarios (1/2)

Use automated transitions to initialize the design of Logical Scenarios

F TH [ES] Start Vo Service _—
REC J RFL
BEN[ES] Start Plaving woOD £ f _ -
s [SDFE] [CAPABILITY]P Transitions r & Systemn Exchange Scenario ko Logical Exchange Scenario Initialization

@ Pravide Yidea Gaming Servi Wizards + & Exchange Scenario to Inkerface Scenario Initialization

oo al IS 2L 18 Sk rrpbent I I
Correct and enrich the result with the existing Functions and Functional Exchanges or create 0
the missing ones.

[ES] Start Playing VOD Movie [ES] Start Playing VOD Movie

%P sssss o b #’haracﬂnrsmmaqe' | }%mm“lm"“‘i {%5'*"‘ . Jl ‘ * |
I ] ] | |
Displayed YOD Movies List | Displayed vOD Hovies List \ |
U [ | |
[ |
[ |
[ |

1
|
i T |
Command ¥OD !
| Session |
VOD Movie Selection |
rieve YOD Movie L

f
[ | .
[Data

| ety s SA LA | To be enriched and completed

I U |
| oD Movie Language Selection !
| Displayed Movie Description | % J |
| L |
u ! | _Dispiayed Movie Descrption |
VOD Movie Play Selection ! |
T j = VOD Movie Play Selection !
1

ontrols
r‘;l YOD Movie Control Comman d
Broadcast Audio
ideo s

Played Audio Video
'atch Video on
ivate Screen

Played Audio Video

|
I
|
|
|
|
|
|
|
|
T
I
|
I
|
|
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Refinement of Scenarios ( 2/2)

[ES] Start Playing VOD Movie

Seat TV Airline-Specific Seat TV Core Interactions : § s
-i, Passenger -% oAl Masﬁager -*) et -?, Seat TV Audio Yideo Player -i, Streaming Server

ref
[ES] Select YOD Movie

YOD Movie Play Selection I
1

|

. |

rCapture YoD |
Selections

YOD Movie Play Selection |

T
PO g | Seat TV Airline-Specific Seat TV Core Interactions
iProcess YOD Movie | 'i) Passenger 'i Interactions Manager 2 Manager
Controls
| | | |
YOD Movie Caqtrol Command | | Displayed Movies List

i E

| |

| [ Broadcast Stored Command YOD | I
| Audio and Yideo Session | |

T

| Audio-Yideo Stream E L|J YOD Movie Selection | |
|

|

|

[

|

|

| |

| |

| |

| |

R

| | Play Audio-Yideo
| | Stream on Seat TY
| Played Audio Video |

| |

| |

| |

| |
1 1

|
[
|
|
|
|
|
|
|
|
|
|
|
|

| | I
Capture YOD
Selections
YOD Movie Data Request
>
| Retrieve YOD Movie

e
Watch Movie on
Private Screen

LlJ

ata

Available Languages List

N
Pisplay YOD Movie

| |

| |

| |

| |

| | |
| |

| |

1 : Data

Displayed Available Languages

J

|
1

Capture YOD
Selections
Wi

[

|

When sequence diagrams become too : = T

. Retrieve YOD Movie

complex or when a pattern is | | D_Dj
|
|
|

YOD Movie Language Selection

H-——-——==-

Movie Description

[T

Display YOD Mavie
Data

Displayed Movie Description

repeated often, use Scenario
References!

J

I
|
|
|
|
|
|

N9
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Data Modelling (1/2)

[CDB] Play Video Movie

A first level of data

[ ' { T L modelling is performed in
mPassen'ger !VODCOntrd R e b A . Audio-Yideo ———- . ;
>t Fominere] | Broadcast Data the Logical Architecture of
r this model.
Audio-Vid
™ usﬁealmeo

The goal is to better
describe the exchanges
between Functions (and

command {currentPosition, control}

| g commend. |
! |E YOD Control Command| command : thus. Com pone ntS)
| | ] : ’ .
: J7 sest seat ‘L stream .
selection | E] control Command - ‘ B seat ] | & stream | Ji th|S .example’ the data
: = & id: D — ] model is designed as a
\ —& control : STREAM_CONTROL = of - CLASS '
: | —5 resume : Boolean ! e e database, and the
(B T Fomment A currentPosition Exchange Items reference
ST o (" Eraei entirely of partly one or
. 5 activated : Boolean | ; | Z5 & number : Int | . several data.
Command . | [1..*] frame
Q
|\ 5& id:ID |

[B3) STREAM_CONTROL B3 CLass

EC PAUSE EC BUSINESS
EC STOP EC PREMIUM
EC PLAY EC ECONOMY

N4 ==capella
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Data Modelling (2/2)

[LAB][CTX] Start Playing VOD Movie FC

§ 3 Passenger § J5eat Tv 4 JAircraft Front Servers

§ ]5eat TV Interactions Manager

-% Start Playing YOD Mgvi

&

Exchange Items are used
e to relate Data and
e e Treiese Functional Exchanges.
Sy il For example, it is the only
ey mean to express that two
distinct Functional

regcet Exchange actually carry
o N the same of common data

Watch
Movie on

Private
Screen

Video
Broadcast Al Broadcast
Video Stre: Data]

/

[CDB] Play Vig

Passenger
m Selection
'

'
'
'
'

_____________ ; .- __,___,___,___,___,__,,E"e_{f"f:_’%mfc_'ssd!:
S— P " | In dataflow and

gt : :
; Lo ; » - architecture diagrams,
T . | . filters allow to display the

ST - | | o names of the carried

‘ %] Media Files ‘ ¥ Media 1D

Seati | seat | stream ifile q
| e (Ew | [(Bee )|  [Gaswen . Exchange Items instead of
— ; IEO& id: D I { ) ( ] ' | k
| = o s Somsians i e - the Functional Exchanges
_ command command movie {id, | :
e _ e wow | o labels

—e—— | Frame

o8 D & selection S "

5 activated : Boolean | 5 & number : It | move. & tovie
& command [1..*] frame Movie | =5 title : String
\Z0& id: ID movie | 0 description : String

5 availableLanguage : Language

I STREAM_CONTROL| | [ CLASS >
EC PAUSE EC BUSINESS  media
= SToP EC PREMIUM 53 id:ID
EPLAY EC ECONOMY =5 isimposed : Boolean

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.
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Seat TV Modes (1/2)

[M&S] Seat TV - Movie Player Modes —

|

™) Seat TV - Home Page Displayed

Service Status
Request

Passenger Homepage
Display Command

(™) Seat TV - End-User Service Running (M) PTY - Playing YA wn PTV -

"~ Maintenance
! Handle ¥OD

Service Activation

and Interruption

(™) Seat TV - YOD Service Activated

@ Initial

€8t TV - Any Other
" Service Activated
N———

@

Imposed Yideo
Control Command {W Seat TV - Imposed Yideo ]

~n 5eat TV - Displaying
“ YOD User Interface

e .
A SeatATV = M_oving-Map
" Service Activated

[Value = PLAY]

———— ~ " Running
YOD Mavie YOD Mavie '
R = Control Control
(w5t TV - Gaming Command Command
" Service Activated [Value = STOP] [alue = PLAY] Imposed Video
——————
Control Command

[Value = PAUSE]

‘fﬁ! Seat TV - YOD Playing]

= Seat TV - News

“ Service Activated

_—

YOD Movie
Control Command
[Value = PLAY]

YOD Movie
Control Command
[Value = PAUSE]

(™) Seat TY - VOD Paused]

Live Audio Stream

) Seat TV - Imposed Yideo
~ Paused

]

|

J moeatv-udo
’L Announcement Running

]

Final

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.
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Seat TV Modes (2/2)

State Transition Opaque Expression
Editing of the properties of a]  Editing of the properties of an object Opague Expression

Base . Description | Exters |Base . Description | Extensions | Management Cape”a doeS not provlde
Namos [ || wame: means (yet) to really
Surmimary | |: Surnmary : - -
formalize the guards in
Transitions.

STREAM_CONTROL.PLAY

Guard : | [Constraink]

However, it provides a
constraint-based
mechanism allowing to

SErVICE SEarus

Passenger Homepage
Request

Display Cormmand

[ Seat TW - End-User Service Running
“;55{;);;;?;? — keep references between
— Handle YOO Service
| (™ Seat TY - YOD Seaaice ncltivated n;titvationtfand m Od eI e I e m e ntS (USe
Initial nterruption g
s H’ CTRL-SPACE when
) y r Imposed Yideo Control Widen oA .
P Eagﬁa:&?ﬁg?m “ommand ggor;::;:d edltlng ConStralntS) . If the
B VODCMwie Cdontrol YOO Mavie Contral [ ran :quests n am e Of th e E n u m e ratl 0 n
i [smgiﬁg%mmm e e Literal changes, the Guard
d ' i’ Video Controls will be kept
i ‘ synchronized.

selection

B control Command

T35 control : STREAM_CONTROL
5 resume : Boolean
command command Current Element

S E—

(= = D= Imposed Yideo Control Command |
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Physical Architecture

How the system will be
developed and built
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Physical Architecture

The interactions of the Passenger with the Seat TV are performed through a
remote control

The interactions of the cabin crew with the Central Management Unit are based
on a Touch Screen

The modelling of the network is kept minimal:

» In an IFE, the network distribution is an essential aspect (one of the goals is to
reduce the length T and massi of the network cables). This is not covered in this
model where all switches are represented by one single component

» No network routing functions. The only the setup and configuration basic Functions
are created

Streaming is a bit more detailed, without encompassing what would be the
responsibility of the SW subsystems. The chosen stopping criterion is to be able
to perform basic latency non-functional analysis.

The replication of streaming servers is not (yet) modelled. Scenarios and Mode
machines have not been propagated (they should be).
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Implementation Components (1/2)

[PAB] Implementation and Behaviour Components
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Physical Architecture 0 Implementation Components (2/2)

Interactions based on aremote
control on passenger side
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Physical Architecture 9 Behaviour Components (1/2)

[PCBD] Behavioral Components

o
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Physical Architecture 9 Behaviour Components (2/2)

[PCBD] Behavioral Components

Breakdown to take into

o account the HW components:
Flayer DAC and audio/video

dedicated processors

Breakdown to take into account

Breakdown to take into concerns which were ignored in
account the choice of relying Logical Architecture: Network, Screens
on aremote control rather
than on a Touch Screen for
the Seat TV
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Implementation and Behaviour Components

[PAB] Implementation and Behaviour Components
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[PFBD] All Physical Functions

Refinement of Functional Analysis (1/2)

Display
(FF) Wideo and

Play Audgéio

Synchroni
ze Audio
Wideo

Splic e Display 2
Audio Contert (el Dl iy Wideo an ideo
i Sl Strearn bo Yiden on Audin an Cabi Strearn
Stl =0 uia Aircraft Seat Ty Seat }\; 5 =nin on Se
reams cabin 5. . Creen Ty

Receive Receive
and Decode and Decode
Bufferize Audin BuFferize viden
Audio Packets Wideo Packets
Packets Packets

Several drivers for Functional Analysis refinement.

Topics not covered in Logical Architecture (Network, Screens, etc.)
and further description of specific topics (management of audio and

video streams)
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Refinement of Functional Analysis (2/2)

[PDFB] [CTX] Broadcast Audio Video Stream to Seat TV

[PDFB] [CTX] Broadcast Audio and Video Streams

This document and any data included are the property of Thales. They cannot be modified without the company's prior written approval.

One of the drivers for
refining the Functional
Analysis here is to add
enough detail about the
streaming mechanisms, in
order to be able to perform
non-functional analysis later
on (for example, latency

analyses).

Simplified streaming steps
(packeting, etc.) are
therefore described.
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