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About OpenSynergy €9 OPENSYNERGY

Short Profile

* Located in Berlin, Germany

 Worldwide customers and partners

* Focused on automotive embedded software & development services

* Approximately 50 employees

* Excellent expertise in AUTOSAR, Infotainment, Car2X, Linux in automotive

* Product development funded through Investments from Hasso-Plattner Ventures
and VC Fonds Technology Berlin



COQOS virtualization approach
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The product COOOS contains all orange modules.
It is based on PikeOS technology.




COQOS target platforms €9 OPENSYNERGY
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uOS: Partitioning €9 OPENSYNERGY

partitioning
other ) services
Linux 0S on AUTOSAR
nOS

controlled
communication

The Micro Operating-System separates the hardware resources into ,,partitions”
e The uOS ensures proper separation

* The pOS provides communication mechanisms between the partitions



Challenge in sharing GPU
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Hardware block

e.g. Ethernet, CAN, Graphics




Drivers in local partition €9 OPENSYNERGY
— exclusive access

Virtualized Linux with selective Fully AUTOSAR
Direct Hardware Access Virtualized
Linux

CAN Driver

g Graphics

Graphics
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Virtual drivers
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Service Partition

Ethernet

Part 1

vEthernet

Part 2

vEthernet

Ethernet
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virtual Ethernet
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Share through high-level frameworks €9 OPENSYNERGY

Virtualized Linux with selective Fully Virtualized Linux
Direct Hardware Access
X Server| |NFS Server X Client NFS Client
4]
'_g_ )
© a IP stack IP stack
“” | |

virtual Ethernet

wn
R
< ()
o wn
© v
S
O

14



Share through low-level frameworks

Partition 1 running the driver
(server). Could be Linux, POSIX,
directly on the pOSs,..

Provider

(Sharing
Logic

Driver
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Device
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Partition 2 using
the driver (as a
client)

Prox
File Client
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Partition 3 using
the driver (as a
client) (for
“shared” drivers)

Driver
Prox

File Client




Shared Graphics: Use Cases €9 OPENSYNERGY

Client Client Windowing/ Use-Cases: ,
. i : * run ADAS (e.g. rear-view
Partition Partition Layering in it f2st-booti
1 ) Control cam.era) in its own fast-booting
partition
I e drive 2 displays (e.g. instrument

cluster and central head-unit

display) from a single SoC
e combine critical (time-critical or
safety-relevant) and uncritical
information on a single display
Display 2

Display 1
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Shared Frame-Buffer

Client 1 Client 2
(sees virtual § (sees virtual
frame- frame-
buffer) buffer)
Linux with Linux with

proxy driver | proxy driver

17

shared memory
+ events

Graphics Server
with Window
Positioning/Layering
Control

Display 2
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GPU sharing
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Client Application
using “shared” GPU
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“OpenGL” libraries
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Windowing
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Example: Fast-boot rear-view camera
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Example: Cockpit

Cluster 1
(Speed indicator)

Cluster 2
(Information)
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Head Unit
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Demo

Linux 1 t

NVIDIA Tegra 3
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App

Server

App
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Contact €9 OPENSYNERGY
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OpenSynergy GmbH OpenSynergy, COQOS, Qonformat and other OpenSynergy products and services
mentioned herein as well as their respective logos are trademarks or registered
trademarks of OpenSynergy GmbH in Germany and in several other countries all over

Rotherst ra Ee 20 he world. All other products and services names mentioned are the trademarks of their

. respective companies. These materials are subject to change without notice. These

D-10245 Be rI N materials are provided by OpenSynergy GmbH for informational purposes only, without

G representation or warranty of any kind and OpenSynergy GmbH shall not be liable for

ermany errors or omissions with respect to the materials.

tel +4930/6098540-0
fax +4930/6098540-99
mail info@opensynergy.com
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