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I Altreonic history =5C

Altreonic

I . History goes back to Eonic Systems NV
- Background in CSP and transputers
I - Developed parallel DSP Virtuoso RTOS

- Acquired by Wind River Systems in 2001
Open License Society (R&D) 2004

- Developing a formalized systems engineering methodology
Unified semantics + interacting entities

. Formally developed network-centric OpenComRTOS.

Altreonic is a spin-off of OLS
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Altreonic today =5

Altreonic
Products:

oc OpenCookbook:
web portal for full project support, customer tailored.

o‘é OpenVE:

visual modeling/development of embedded software

of.: OpenComRTOS:
formally developed and verified network-centric RTOS

Ot OpenTracer:
visual profiling of applications

Ooh
W OpenHardWare

- SIL3/4 controllers under development
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Unified Systems/Software engineering =S4

Altreonic

OPENCOOKBOOK®

Formalised requirements &

Test harness OPENVE ©
P . Formalized modelling
specifications capturing

; i Simulation
Project repository

Code generation

jon Modeling

Ggimul@

OPENCOMRTOS ©
Formally developed
Runtime support for

concurrency and

communication
Unifying
Repository
Unified .
Semantics SIL 3/4 CONTROLLER ©

Control & processing platform

tivel ting distributed
Unified architectural paradigm: natively supporting cistribute

teracting Entities

. ‘I(p concurrency & communication
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Rationale and market =5C
Altreonic

Growing need for dependability of embedded systems

mees) Trustworthy = Added Value.

High reliability can be cost-efficient

Integrated approach from Altreonic

Customer base are system integrators

« Application markets:
. Automotive (e-car).

« Distributed control (machines, house robots)

- Next gen. mobility platforms (e.g. 4G netbook phone)
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Why Formalized? =5C

Altreonic

il Base cost B Cost of change

- 300
Traditional Formalised
Bottom-up Process Engineering Process
250
First time right
= Less residual errors Testing will only
, o 200 |~ demonstrate absence =
= Higher reliability of certain errors.
= Less costs Formal verification
150
can prove absence of
any errors.
100

50
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Unique technology

Altreonic

» Formalized, straightforward approach

* Full integration of tools

« OpenComRTOS unique features :

» Network-centric RTOS
» Formally developed and verified

» Scalable yet very small and complete
» 5to 10 Kbytes/node

» Real-time communication support

> Heterogeneous target support

o Affordable cost
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OpenComRTOS was one of the
three final nominees for the:

mbeddad AWARD2009

embeddedworld2009

Exhibition &Conference

Stepl: Requirements & Specifications

& ASlL OpenCookbook | Flanders Drive ASIL project - Mozilla Firefox =[S
File Edit View History Bookmarks Tools Help
@ 2 C n (& / y_menurl )

£ Most Visited 4 Getting Started Latest Headlines

(& Disabler £ Cooki E Images- @ Informati £ View Source- .~ Option:

Standards Simple Query form

AS]Lducs
) DR'VE Flanders Drive ASIL project

| Search |

ASIL OpenCookbook
. CP_1 Software Configuration Managment - administrative & technical controls
eric.verhulst 6.23a

Forums emmanuel Jesser

SEIEE e R R Status: In Work

Checkpoints Type: Standard related

Altreonic

OpenCookbook

Structured team work
over the internet

Requirements Description Text: VODELS)21 || METHODOLOGY 1
Shechiobon Software configuration management: shouid apply adinistrative and technical CONtrolS throUG O mmmemmmemer
Methodology software safety lfecycle, in order to manage software changes and thus ensure that the specificat f REAU SPECIFICATIONS21 - -
)
Model oftware safety continue ko be satisfied. TEies [ones
odels software safety continue to be satisfied = = St ]
Work Package Formal Formal
NOTE 2 - For further information on configuration management, Normal case Functional . .
Release glar[;d]ards Statements | | | Test case N e ] Implementation Implementation
Result: uidelines Failure case
Froe Teuw Questions
M Prider Atomic statement 1 Hints I
anage Project s s Entity11 Method11 l Design Views21 ‘
My account Software configuration management should apply administrative of oro'Sc i
Pt Vel lifecycle, in order to manage seftware changes and thus ensure thl Domain Specific ofware safaty
compatibilty continue to be satisfied. Misc Is.hsmm —
Projects Atomic statement 2: Funen a'mo Tool
projetk typas Importance: Mandatory WorkPackage11 [T Role
Recent posts Links Process Views21
Standard Link to Requirement: R_1 Software Configuration Management - administrativ ] _
Create content R_2 Software Configuration Management - tachnical controls 6.2.3 a2 DEVLPMNT TASK11
Administer 9
Log out Add new comment Configurati| Issuestt hent cp_i ECeTSD " \ A AN 4
nsta
‘ } PreConditionsa1 | | write-Up Resultd1 e — . Validation TASK21_{phResult 1
Dene ‘ il
« |
ChangeRequest21 Spec Approved ‘ ‘ WP SSECASES
RELEASE1
PreConditions41 [&—— TASKIT
‘ PreConditi 1
Results1 Test TASK11 Valid Approv
Y SN
Test Approv
‘ Work Approved b
Spec Approved = Result71
Dev Task Approv -
Verif Task Approv ‘
OpenCookbook Systems Grammar 10.11.2009 ‘
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Step2: Implementation Modeling

Altreonic

= folderl.ove - Open Visual Environment B
File  Edit View Build Help
A DS H @ %@ i CHEEE=E RN @ ] Q
SN Y | Topology . Application” | Source.c | tasksh* | folder Lmetamodel | ~folderLapplcation | Node.c x
g @ ~ || Name " Value
=} Configuration Status L1_STARTED
" folderl application StackSize 170
I folderlapplication.map Priority 158
folderl topology
7 folderl topology.map Taskl Node Nodel
& Metamodel Name FilterTask e r
S" folderl. metamodel EntryPoint  Task3entrypoint
& ource - -
Ndec | I simulation
Source.c .
task3.h
and model
checking,
DataBuffer I h
| Fies | Nodes | Entties < L) m ' 1 n, E ap p I I C a.tl O n
=] 0utput| Error List h .
|€: piode:0) [ €7 Moder:n) @3 Modein:2) | %] OpenComRTOS Tasks Host Server [r=nlEoE ]
['® node tve B[E) A wow - A
[t | [ | [z | [me | [e || @O STAr
& ] Idie Task = -
2 g TocTask L1_PutPacketToPert NW ‘
: 2~ o \ \ | T development
z 8= R Taske -
! g 3 T2 ! ! ‘ L1_GetPacketFromPort_NwW N
;’o g lg = ; !1"2 ‘ L1_PutPacketToPort NW
1 a3 N 0 a1 e =l ‘ [0 GetPacketFramPort Nw
E (nm‘;- Z i fl LLPnnPacktnnPnnan A
e g = ‘ J\LI,G:lPa:k:(Flvar‘m,NW
16 1024 -3 3 L1_PutPacketToPort_ NW ‘
17 1029 @™ 0 145 i
18 1062 ® =3 1m ‘ J\LliGEIPack:lmePnrlJiW
19 1064 © o3 1w |
5 0 w10 L1_PutPacketToPort NW ‘
T =
& = I ‘ J\LI,G:IPa:k:ImeP\‘VLNW
23 2014 & 1 = o L1_PutPacketToPort NW ‘
20 2039 ® 0 22 a -
25 2324 © w0 a7 4 LT S =] L1_GetPacketFromPort_NW
s 2 e = E 258 2 Tamsk 8626 242 | e =
£ 5 ® s =08 4 259 3 28042 813 o
2 om 3hi D | [ | | B | K
- = 7 % 6 Tk su7s 2626
2 s @ e s 2 - bR 3057 813 ]
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Step3: Select processing modules

OpenVE:

How are processors connected ?

Altreonic

X - Fib - Open Visual Envi $e a
Fle Edt View Buld Tools Help

Goddd s A + i b @ 5] @LEON3 Q@Microgiaze Q@Windows Q@Uinux N\ N (@ f

2 Topology | Applcation

g

win32inode2

win32_nodel Leon3_node

Soniadosd | &

>,
He
3. 5> SisiE)
posix32_node mb_node Fle Edt WYew Buld Help
i el - ® G—a
= w
§ Nodes = ;
=1 I
i £
8 i
m
5
E
S S
i PacketPoolz I S
= @ Hode3 | E?
+[T] Task3 _Aiodez
-l partc | //
o packetPool3 ‘ =
-
| -
Node2
= output Error List
4
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Application model

OpenVE:
How is the application structured ?

E MP-MLXdemo.project - OpenComRTOS Visual Environment
Fle Edit ‘“iew Buld Help

5

Altreonic

=lolx|

@ngWd|yuncigr BIMEOeE=8F\ & Q
%],NDC]BS _;"I’IJpDIIJg;-‘ V Application |'te.sks.-: |'l‘v-1F'-I\f1|_><I:IE!n|r.1.metan'|DdE'I | X |Fruperties |$
9= @ Modet & || Mame | Value | T
g N e - Stat LO_STARTED £
§ |'T]| Task2 ok :S. Z &
m < I Partz W E| L + StackSize 170
m = Lo -~ :
25 @ hode2 wet® oj‘,?f---'/’ Portl - Priority 128
= o — H
3 = I Partt " o - Node Model

b= - Name Taskl

- EntryPoint E_taskl
- Arguments NULL

=~ Gﬂ't
\\p&‘\h‘r,
’u"‘!nu
e W
P
Port2
4 » -
4
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Step4: Generate C for OpenComRTOS :i
Altreonic
OpenVE: Code generation
MP-MLXdemo.project - OpenComRTOS Visual Envirenment ;lglil

Fle Edt VYew Buld Help
A0 4 2R|9 6 &b

= |Nodes pology_ | Appiication ) Tasks.c | MP-MDdema. metamadel | X |Properties
ﬂ #include <11_api.h» Marme | value
2 #include <llhub api.h> T Status  L0STARTED
= #include <l0task api.h> - StackSize 170
2| B Portt #include <l0dsbug api.h> Priority 128
E [0 ek Node Model
#include <llkernel_data.h> - Name: Taskl
#include "l0nodes data.h” i EntryPoint E_taskl

#include "lOnode_config.h” " Arguments MNULL

void E_taskliL0_TaskArguments Arguments)

{
while (1) 4

}

L1 _PutPacketToPort W(Portlj:
L1 GetPacketFromPort W{PortZ};
1

void E_taskZ (L0 TaskArguments Arguments)
{
while (1) {
L1 _GetPacketFromPort W{Portl):
11_PutFacketToPort W{Port2j;

}

=] Output:

Pmp:rt\eﬂ
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Auto generated
code is ~ 10
times more
reliable than
human

generated code.




Step5: Run and verify

OpenTracer

5

Altreonic
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=

Port_A
rPacketPool 1
kemelPacketPool 0

ol
S o

1 OpenTracer 227

File Node

[
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[® o
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14 15028 &) e0 15
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2 2050 @ 0 52
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20 2006 & L3 13
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37 01 @™ 0 s
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Timestamp: 15013 usec
Event: )  Switch task to Task L
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o o [ [ oo o [ame
32 0
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Verification

&

s
G
s

ﬁ _ | and testing

I | m
S| é

&
il’

i

iIs needed

e

11— | toconfirm
T R &

i T] .. | the work
| was well

o)

i éé done
B

PO =T —
=
=y

28/02/2010

Altreonic confidential

13

What happened?

PC with

Linux

s p E’"‘HQ

H |
Jh Tl () Y
gl Getan idea

Define the
application
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Altreonic

&= |nitial idea

Step2,

: pC with [  Define the
Linux topology- ++

=== Application architecture

14




ransparent and processor independent! =_¢;

Altreonic

=== C code generartion

Sind -
I Add your C functions g PC with
* o andsimulate = VISTA

" ‘ e
Compile, boot ghe-target

|
PC with
d execut
an‘ execute - VA

¢=== Profile and verify

"BC with Profile anda pCwith "

T LB R
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Use case 1: mobility aids =>C

Altreonic
Future of transport is consumer-friendly

*Elderly customer base
*Seamlessly Indoors < Outdoors
*Active safety

*Optimal use of road network

Intelligent Transport Systems ITS, using
cooperative Embedded Systems

* 100% trust-worthy

*Fault Tolerance

*Heterogeneous network support
«Scalability

*Cost-Efficiency
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Use case 2: e-wheel control algorithm =S4
Altreonic

Key characteristics :
»High Reliability (SIL3) — Fault Tolerance
(SIL4)
All-in:

« Traction
Braking
Anti-slip
Stability control
Active suspension

»Exploits transparent distributed operation of
OpenComRTOS.

» Software and Hardware redundancy enables
fault-tolerant controllers
1-, 2-, 3-, 4-, n-wheel platforms
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I Altreonic SIL4 Controller project &
Altreonic

*Key characteristics :
« High Reliability (SIL3) — Fault Tolerance (SIL4)

» Target market :
* Robotics, Automotive, Transport, Aerospace,
Machine Control.

» Technological competencies/partners sought:
* Input from Use cases / Application scenarios
» Control systems design competence
» System Simulation

o5 o% of
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What are we working on?  =5C

Altreonic

Safety standards awareness in OpenCookbook
Asynchroneous 2-phase services for
OpenComRTOS (feedback at application level)
Protocol hubs (protocol composition OpenVE)
Virtual C-machine (20 Kbytes)

Dynamic resource scheduling

SIL3/4 embedded controller

— Enabling technologies for
wide-spread use of safety engineering

= Open to partnerships and joint projects
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Conclusion =5C

Altreonic

o Altreonic’s know-how; 20 years experience

=> Trustworthy partner

e Unique products for high added value

=>  Trustworthy products and systems

 Open Licensing scheme = no risk

www.altreonic.com




