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PocT npumeHeHna aBUOHUKU (2)




OoOecneyeHne 6e30nacHoOCTH

D0O-178B Software considerations in Airborne
Systems and Equipment Certification

IEC 60880(2006) Nuclear power plants —
Instrumentation and control systems important to
safety

MAK KT-178B TpeboBaHusa K nporpaMmmHOMY
obecnevyeHno 6o0pTOBON annapaTtypbl M CUCTEM NpPU
ceptudomkaummn aBuaLMOHHON TEXHUKN

FTOCT PB 0019-001 lNporpammHoe obecrneyeHune
BCTPOEHHbIX CUCTEM




KaTteropmnun oTKkasHbIX CUTyaUuunia

= KaTteropusa A — Katactpoduyeckas

= [lpendartcTByeT 6e30nacHOMY OYHKLMOHNPOBaHMIO 06beKTa
yrnpasfeHus

= Kateropusa B — OnacHasa / Kputndeckas

= [IpMBOAUT K KPUTUUYECKOMY YMEHbLUEHMNIO BO3MOXHOCTEN 00 bEKTA
yrnpaBneHus Uanm cnocobHOCTM NepcoHasa CnpaBUTbLCS C
He61aronpPUATHLIMU PEXUMaMn

= Kateropus C — CyllecTBeHHas

= [IpMBOAUT K CYLLIECTBEHHOMY CHVXXEHUIO BO3MOXHOCTEN 06bekTa
yrnpaBfieHNs Uan CnocobHOCTN NepcoHasia CNPaBUTLCS C
HE61aronpPUATHLIMU PEXUMaMn

= KaTteropua D — HecywecTtBeHHas
= He3HauuTesibHO YMeHbLLIaeT 6e30nacHOCTb 06bekTa 1 Tpebyer

NencTBMA NepcoHasia, KoTopble OCYLLECTBMMbI B npeaenax nx
BO3MOXXHOCTEW



Ceptudpmkauusa NoO

O

paspaboTunk

Mo

CepTudunKaLMoHHbIe
[ aHHble

&

MHTErpaTop

60OpPTOBOM
KOMIMEKC

Komnnekr
cepTndomnKaLnoHHbIX
NOKYMEHTOB

opraH
cepTudukauymm



CepTupmkauMoHHbIe JaHHbIe

= [1naH cepTudomnkaumn

= APXUTEKTYpa

= TpeboBaHuA

= OueHKa OYHKUNOHa/IbHbIX PUCKOB
= OueHKa 6e30nacHOCTN CUCTEMBI

= AHa/In3 06LLKX NPUYNH OTKA30B

= JlaHHbIe Ba/ingauLnm

= JlaHHble Bepuukalnm

= YKazaTe/lb KOH(uUrypaumu

0o 18 BUOOB OOKYMeEHMOoB



Mudbl nnm peasibHOCTb?

= CI1O He npumeHnMo aAna ncnosib3oBaHus B
OTBETCTBEHHOM [10, TaK Kak:

= kayecTtBO CI10 He pocTtaTo4yHO A1 OTBETCTBEHHbIX
NPUMEHEHNN

= HEBO3MOXHO cepTudmUMpoBaTh Ko, KOTOPbIA N3HAYaIbHO
He pa3pabartbiBasiCs A/ cepTudomKaLmnm

= 3anHTepecoBaHHOE COO6LLI,€CTBO C/INLLUKOM MaJ10 A1

30

0C

nekTnBHocTn moaenun CI10

= Bu3Hec moaesib CIO He BbirogHa aAns orBeTcTBeHHoro MO

= 3TO OTKPOET K/1lo4HeEBbIE 3HAHNA KOMIMNAaHUN KOHKYPEHTaM

= pa3paboTymkam He NHTepecHo paboTaTb Haa cepTuUurKa-
LIMOHHBbIMUW AA@HHbLIMW MPOCTO Pagun yaoBO/IbCTBUA




MoTtuBauuu BHeAPEHUA W

na3paocoTtku CIO

= CHMWKEHMe CTOMMOCTU N BPEMEHU BbiXoAa Ha
PbIHOK 3a CUYET Nepencnosib3oBaHuns rotosoro MO

= CHWXeHune ctommocTtun pa3sutuma IO 3a cueTt
pacnpeneneHue 3atpart Mexay MHOrmmu
3anHTepecoBaHHbIMN NnULamm

= [locTpoeHue ycnelwHoro bmusHeca
= Co3aHne KOHKYPEHTHON cpeabl

= OpraHnsauma aeueHTpaIm3oBaHHOro
nccneanoBaHMAa HOBbIX MOAX0/10B

= Just for fun



Cpepna pa3pao6otku Eclipse

= Monta Vista DevRocket IDE
= Wind River Workbench

= LynuxWorks Luminosity

= Freescale CodeWarrior

= QNX Momentics

= Mentor Graphics EDGE

= Xilinx Platform Studio

= Enea Optima

= Cisco UCVP Studio

= TimeSys TimeStorm IDE



= WInd River
= Monta Vista

LynuxWorks
Freescale

= QNX

Mentor Graphics

Xilinx



HeBO3MOXHO
cepTudunympoBatb

HeT 6u3Heca N/A

He ans xo66m N/A

lNepencnonb3oBaHue

BusHec

VccnepoBaHua N/A




AdaCore GNAT

A High Demanding Customer Base

Raytheon
Integrated Defense Systems
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gcc gnat

HeB0O3MOXXHO
ceptTudomumpoBatb

HeT 6usHeca N/A & —

He nns xo66m N/A  N/A

Mepeucnonb3oBaHne 4 +

BusHec

ccnepoBaHus N/A  N/A




SIEMENS

Linux and safety-related systems

Some advantages of using Linux in embedded systems:

» Cost reduction: Many Linux distributions are royalty-free.

* Reduced time to market: Most of the commonly required
features are available.

* Protection of investment: No vendor lock-in; standardized
application programming interface.

=2 Linux has become the most popular embedded operating system.

Safety-related embedded systems:

= Software must be developed and used according to strict rules
defined by safety standards.

» Safety standards deal very little with pre-existing software like
Linux.

- Big uncertainty how to use Linux correctly in Eafety-relatgd systems.
=2 Linux has not commonly been used in the area of safety-related systems up to now.

© Siemens AG, Corporate Technology



Linux and safe[%y-related systems... SIEMENS
...at Siemens

Software is an important part of most Siemens products, systems and
services. In many cases the major part of the products’ functionality is defined by
software.

Software strategy at Siemens Product portfolio of | = :

* Product software providing Siemens L"-’; e
differentiating features is protected = Energy, Healthcare and SRS
via IPRs. Industry: Large share of (

* For providing necessary but non- the product software is for = s
differentiating features, Open Source  safety-relevant "
Software is an adequate instrument. environments. \‘

To benefit from the advantages of Linux in the big market of safety-related
systems, a well-suited strategy and implementation is needed.

—~—al

© Siemens AG, Corporate Technology



SIEMENS

Project context: Linux-based vehicle control system

Sibas PN: Siemens Mobility’s new generation of vehicle

control systems

* Release begin 2011

» Lower costs via platforms like Simatic and Linux

» Based on industry standards

Visualization

Data
management

Controls

LIL]
! |

General requirements:

* Linux used on some components to fulfill
technical and commercial requirements

* Functionality up to safety integrity level
(SIL) 2

—-How is Linux correctly handled within this
safety-related system?

© Siemens AG, Corporate Technology



NTorm

gcc gnat Siemens

HeBO3MOXHO
ceptudomumpoBatb

HeT 6u3Heca N/A —

He ana xo66u N/A  N/A

[Nepencnonb3oBaHue

BusHec + =

iccnepoBaHusA N/A  N/A




" JTOPCASED

Toolkit in Open-Scurce for Crifieal Applicofion & Systems Development
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OPCASED

Original Goals S ok O G Kicaor s S

*To reduce development costs for embedded systems (Aeronautical,
space and automative domains) by prgmote optimised process and
tools : maturity, competitivity and time to market end product.
Supports Model Based System Engineering.

*To insure durability of the toolkit through an Open source approach :
limited market, very, very long life, editors durability, editors strategy,
deployment facilities.

»To integrate current academic research results in industrial
development process.

*»To enforce Academics / Industries relationship

»To provide student engineers with knowledge of industrial process
and related tools

» To enforce SMEs / Industries relationship



* 1M Line of Code . Tookitin Ope-Source for rikal Applcation & Sysems Development

* Education of Engineer at University/School : more than 500
* Industrial projects : you will see tdilay

+ 50 developers

* 11 thesis as we known

+ Strong relationship with Eclipse fondation

* A lot of research project

* Strong relationship between Academics/Industrial/SMEs

* Download around 6000/month




NTorm

TOP
CASED

HeBO3MOXHO
cepTudunympoBaTtb

HeT 6mu3Heca

He ans xo66m

gcc gnat Siemens

lNepencnonb3oBaHue

BusHec

icchepoBaHuA




Boeing OSEE

Open System Engineering Environment
IS an integrated, extensible tool
environment for large engineering
projects

—

Project
Definition

hqulm:enn Verification
Architecture and Validation

Integration,
Detailed Test, and
Design Verification

Project
Test and
Integration

Implementaiion

Time

* PazpaboTtaH Boeing ona noanepXku paspaboTku CUCTEMBI
ynpas/ieHnsa nosietom Apache Attack Helicopter

* Pa3pabartbiBaeTtcd ¢ 2004 roaa

* C 2007 ropa onybnukosaH nof Eclipse Public License kak
npoekT Eclipse Foundation


http://en.wikipedia.org/wiki/V_model
http://www.eclipse.org/osee/images/ss.png

: TOP
gcc gnat Siemens CASED OSEE

HeBO3MOXHO
cepTudunympoBaTtb

HeT 6mu3Heca

He ans xo66m

lNepencnonb3oBaHue

BusHec

icchepoBaHuA




Vision Workbench (2006)

Overview
* Modular, extensible, C++ computer vision framework
* Rapid development and flexible, multi-platform (Linux, OS-X, Win32)
* Supports science analysis, robot perception, image stitching, etc.

&Y Open Source at NASA — A practitioner’s perspective



Vision Workbench (2006)

Developers
« Government: NASA Ames Intelligent Systems Division
* Prime Contractor: QSS Group, Inc.
* University: Carnegie Mellon / Silicon Valley
* Non-Profit: Research Institute for Advanced Computer Science

Key points

. Softwate library
(continuous release / hosted on GitHub)

« Rapid, on-going development
» Supports numerous collaborations (funded & informal), interns, etc.

* Requires several external, open source libraries
(OS licenses: Boost, MIT, BSD-like)

« Enhanced functionality with additional open source libraries
(OS licenses: zlib/png, SGI, GPL2, etc.)

B Open Source at NASA — A practitioner’s perspective




: TOP NASA
gcc gnat Siemens CASED OSEE Vision

HeBO3MOXHO
cepTudunympoBaTtb

HeT 6mu3Heca

He ans xo66m

lNepencnonb3oBaHue

BusHec

icchepoBaHuA




RAPID (2009)

Overview
» “Robot Application Programming Interface Delegate”
» Standardized programming interface (API) for robot software
* Messaging & data distribution for NASA robots & user interfaces

RAPID RAPID

Middleware

¥ Open Source at NASA — A practitioner’s perspective




RAPID (2009)

Developers
« Government: NASA Ames (Code Tl) & Johnson (Code ER)
* Prime Contractor: SGT, Inc.
* Subcontractor: TRACLabs, Inc.
* Non-Profit: Research Institute for Advanced Computer Science

Key points

« Software suite: libraries, user interface, reference implementation
(hosted on SourceForge)

* Facilitates basic research & collaboration worldwide (does not require
SUA / other agreement that would be extremely difficult to execute)
* De-facto NASA robotics open standard
[

B’ Open Source at NASA — A practitioner’s perspective



NTorm

: TOP NASA NASA
gcc gnat Siemens CASED OSEE Vision Rapid

HeBO3MOXHO
cepTudunympoBaTtb

HeT 6mu3Heca

He ans xo66m

lNepencnonb3oBaHue

BusHec

icchepoBaHuA




Garbee Rockets




NTorm

: TOP NASA NASA Garbee
G| GIEL | SEmEmE CASED S Vision  Rapid Rockets

HeBO3MOXHO
cepTudunympoBaTtb

HeT 6mu3Heca

He ans xo66m —

[Nepencnonb3oBaHne

BusHec

VicchepoBaHuA N/A N/A




BbiBOAbI

CIMO npuroaHo Ansg OTBETCTBEHHbIX CUCTEM

Cl10O Kak MHCTPYMEHT As1a opraHusaunm
nccreaoBaHum U nepeuncnonb3osaHns Cro
06LLero HasHa4yeHus

CepTuurkaumMoHHble AaHHble Kak
N0ONOSIHNTENbHAA BO3MOXXHOCTbL AN1A 6busHeca

[ToarotoBka cepTUdnKaLMOHHbIX AaHHbIX Kak
X066M He pacnpocTpaHeHo



Cnacmnbo 3a BHUMaHue!

XopoLunioB Anekcen
khoroshilov@ispras.ru

IS1RAS
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