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Employees

64,000

o

Global
presence

56 countries

Self-funded R&D*
2016

731 million euros

* Does not include therefore R&D
undertaken with external funding.
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Markets Served by THALES
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Worldwide Major Role in...

Air Traffic
Management

Security for interbank
transactions

= B

| L . e "J -
Payloads In-flight Military surface Military tactical radio
for telecom satellites entertainment radars communications

and connectivity
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Airborne optronic
systems

Commercial avionics Entire Civil satellites

» Hardware platforms: from single processors to multi-core systems
» Real-time constraints: from soft to hard constraints
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» Design processes: component-based, functional programming,...
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Airborne Optronic Systems

| Aerial Video Tracking System (AVTS)

2 Aerial video system to detect and track a moving
object, e.g. a vehicle on a roadway

© Thales 2016 All rights reserved.

s

Track an object over longer time periods
Display a high quality video imagery to user (25 images/sec)

Embed tracking data into the video (ground speed,
distance to tracked object, etc.)

Perform motion prediction even if the tracked object is temporarily hidden from view
(e.g. the venhicle proceeds in and out of several free obstructed areas)

Calculate new camera angle based on the aircraft sensors data (position, direction
and speed, etc..) and the tracked object motion prediction

» Timing constraints

Deadline misses occasionally accepted if video quality is not strongly impacted
= weakly hard constraints

— E.g. at least 60 seconds between two successive video frame losses = “1 out of 1500”
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AVTS : Timing Performance Design and Verification
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hitps://www.polarsys.org/capella/resources/Datasheet_Arcadia.pdf
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Operational Analysis
What the users of
the system need to
accomplish

Functional &

Non Functional Need
What the system has to
accomplish for the users

Logical Architecture
How the system will work
to fulfill expectations

Physical Architecture
How the system will be
developed and built
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AVTS : Timing Performance Design and Verification
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| AVTS design model in CAEPLLA

File Edit Diagram  Navigate Praject ‘Window Heip |
vl 2w : v m fﬂﬂ!
& Project Explorer £ e[~ -0|a 75, A Extension [E515 e Fimage |
+ [EventReceiptOpe » |l v Biw | & | Dw 'y »| = (&2 70% ~| mHE i Palette
4 [Execution Event] “lERaG-pt-
+ |Event Sent Operati & Node Components
4 [Execution Event] ] ‘
4 + ¥iNode PC
4 [Event Sent Operati
+ [Event Sent Operati |+ EPnysical Actor
4 [Event Receipt Ope Dl phyysical Link
+ [Execution Event] El Prysical Port
+ [Event Sent Operati 45 Component Port Allocatig
+ {Event Receipt Ope ] Manage Node PCs
4 [Execution Event] Deployment
{c) Observation W Made
icl Observation = Behaviour Components
19 Chiznation - Deploy Behavior PC
» PH [ES] EF + Bl Component Exchange
o Il [ES] Scenario - Demar
“» [System Compornent € + L0 B Pt
-2 [System Component C mw Behavior PCs
“2 [System Component C Depioy
¥ [System Component C + " Behavior PCs
& Interfaces + ™ Deployed PCs
& Data s W
- %8 Physical Context ||&= Functions
« ] Physical System + @ Physical Function
& [PAB] Physical System - T + B Fynctional Exchange
& Extension [PAB] Physical : A i
>4 Image - =3 Port Allocation
¢ # Manage Function Allocat{
=5 + ™ pllocated Functions
= Functional Chains
~| » ™ Functional Exchanges
= Accelerators T
# Functions from Mode / 51
T Elements from Scenario
e
‘ v " A SchedulingParameter
T | 15TMof3%M (0 s FeBoq

hitps://www.polarsys.org/capella/

OPEN

THALES

o



This document may not be reproduced, modified, adapted, published, translated, in any way, in whole or in part or disclosed to a third party

without the prior written consent of Thales -

AVTS : Timing Performance Design and Verification
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| Industrial Challenge in WATERS 2015 (consolidated in 2017)

1, CHALLENGE 1 - VIDEO FRAME PROCESSING @

i etZ
Video frame processing — challenge 1B N

FPGA GPP1 GPU
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A Pre-processin : Processi ><~ _(Filterin e o
SRS frame  (Prer i : e R ~~ BCET=WCET=8ms
i
!

L3} 7 S RN
' S - =~ Period = 40/3ms +/- 0,05%
2 BCET=WCET=28ms BCL=17ms S =
Period = 40ms +/-0,01% WCL = 19ms —
T ~ ~ Period = 40ms +/-0,01%
(D/A converting) =

* Due to the different clock drifts, all frame with a T~ < CET=1ms or 10ms
same index may be discarded at the entrance of
the buffer at the input of the task T4.

* Compute: \ to display
1. the minimum time distance between two

frames produced by the camera that will o
not reach the display, for a buffer size

> Timing constraints

- Deadline misses occasionally accepted if video quality is not strongly impacted

= weakly hows-eerstrams
(30) E.g. atfleast 60 seconds between two successive video frame losses =2 “1

—_——

hitps://waters2017.inria.fr/challenge/
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AVTS : Timing Performance Design and Verification
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Satellite Platforms

| Satellite Plaiform On-Board SoftWare (OBSW)

» Implements all major functions to govern the satellite and
ensure proper execution of the mission

[=

Attitude and orbit control (AOC)

Thermal control

Power control

Management of the ground/board interface
System status monitoring

Failure detection and system recovery

» Timing constraints

Always meet the deadline in any conditions = hard constraints

Deadline misses occasionally accepted if mission is not endangered = weakly hard
constraints
— E.g.the AOC task may miss 1 cycle every 8 = “1 out of 8”

2 Resources constraints

Limited choice of space-certified processors that can resist to the sustained radiation
exposure (e.g. ESA’s LEON processors)
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Satellite OBSW: Timing Performance Design and Verification

l Tasks
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Satellite OBSW: Timing Performance Design and Verification

| Execution time values
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Satellite OBSW: Timing Performance Design and Verification
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rst-case
onse time

best-case
response time

2 Timing constraints

- Always meet the deadline in any conditions = hard constraints
- Deadline misses occasionally accepted if mission is not endangered = weakly hard

constrainis
(Eg. the AOC task may miss 1 cycle every 8 =2 “1 out of 8"5
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Satellite OBSW: Timing Performance Design and Verification
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| Schedulability analysis results

rst-case
onse time

best-case
response time

2 Timing constraints

- Always meet the deadline in any conditions = hard constraints
- Deadline misses occasionally accepted if mission is not endangered = weakly hard

constrainis
(Eg. the AOC task may miss 1 cycle every 8 =2 “1 out ofB"B

e

= Pessimistic guarantee on (m,k) constraints
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Satellite OBSW: Timing Performance Design and Verification

| Impact on resources budgeting
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Conclusion
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