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KOSTAL Sites and Workforce

Kol mm KoOB ]

1l E= i

]
Abbeyfeale Goldthorpe [ | oo
Mallow (741) KKS-CR™ H > - ™ - o
903) Ludenscheid
KOA KOFRA kou' H
KKS-A KS?E-FR @ . +8 Standorte h — / KOKOR \
= 11 @5 e 4 ® oam\
i Paris o ~ OCenkov Perlzleavllav KOCHIMGT Seoul
Rochester Hills (18 (1,836) By I KOCHI-SH igu IZ' \
(313) ) KTA@ "~ KOBUNM (secr KOCHI-CH o .
KOSPA KSE-ITA KORU-SL " mees I P Kawasaki
KksE-spa W B p— T KOCHI Hiroshima
= Al 1 xxkschilll o @
q Sofia  Thessaloniki -
KOMEX H W Turin e 2 Shanghai
. Barcelona  Rivoli Changchun
9 . . Valencia (21) C80) KOIN m (259 '
Querétaro (907) \ /]
Acambaro 0 =
(2,175) \ /
Ranipet
\ (227) V4
N 7
~ L JE— -~
KOBRA ]
<O I
Sao Paulo
Cravinhos
Manaus
(1,299)
Sales
R&D Workforce

B production

Mathworks Annual / Cheng Hui / 2015.6.18  Slide 4

Source: acc. to IRT, average 2014

[(KOSUAL
Fik - 4L TR

© 2008, Leopold Kostal GmbH & Co. KG. Contents and presentation are protected world-wide. Any kind of using,

copying etc. is prohibited without prior permission. All rights - incl. Industrial property rights - are reserved.



internal

Worldwide Footprint
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Mechatronics

DAC/ RLS

E-Shifter
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On-Board Charger (OBC)

Seat ‘

Operating Elements & Switches |

Door sw. / Module

Steering
iWheeI Sw.

Seat sw. / Module Faceplate
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Projects with MBD f;_%;
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Agenda
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Customer Requirement
System Requirement

Product
Model Structure
Interface definition
arxml/xml

Flowchart of Model Based Design

Product
Software Requirement
Requirement Analysis

Product
Model Check Report
Unit Test Model
Test cases
Unit Test Report
Coverage Report

Product
Source Code
Code Generation Report

Product
Data Dictionary
Model design docs
Model file
Execution order list

Product
Integ. Test Model
Integ. cases
Integ. Test Report

Step 1
Requirement Analysis DOORs
EA/
DaVinCi
/Kostal RTE Step 2
Architecture Design
MBD Process
Design
Simulink/
Step 3 . Stateflow
Model Design
Validation & Verification/
Step 4
Unit Test
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Tester /
Simulink
Tester/V&V
Embedded
Step 5 - ‘ Tester
Integration Test ‘
Coding
‘Step 6 -
Matiab Coder/ Code Generation
Simulink Coder#
Embedded
Coder
3 ; Embedded
Step7 Tester
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Product
Back to Back test Report
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Structure of 1IS026262 U

1. Vocabulary

2. Management of functional safety
2-5 Overall safety management 2-6 Safety management during the concept phase 2-7 Safety management after the item’s release
and the product development for production
3. Concept phase 4. Product development at the system level 7. Production and operation

[4-5 Initiat f duct -

‘3—5 ltem definition ‘ ‘devak;‘:)an:g:t%ﬁ?g szy?slern vl ‘ |4 11 Release for production | |7_5 Production |
— - |4-1 0 Functional safety assessmant| I7-6 Operation, service

3-6 Initiation of the safety lifecycle ‘4—6 Specification of the technical ‘ (maintenance and repair), and

- |4-9 Safety validation | decommissioning
3-7 Hazard analysis and risk
assessment

|4-7 System design | |4-s Item integrdtion and tesiing |
3-8 Functional safety ‘
concept 5. Product development at the 6. Product development at the

hardware level software level

5-5 Initiation of product 6-5 Initiation of product

development at'the hardware,level development at the scftware level

5-6 Specification of hardware

safety requirements

5-7 Hardware design 1 b 6-7 Software architectural design

5-8 Evaluation of the hardware B6-8 Software unit design and

architectural metrics b A |implementation

5-9 Evaluation of the safety goal h

}.riol\ations due o random hardware 6-9 Software unit testing

ailures

5-10 Hardware integration and 6-10" Software integration and

testing iesting

6-11 Verification of software safety
requiremenis
8. Supporting processes
8-5 Interfaces within distributed developments 8-10 Documentation
8-6 Specification and management of safety requirements 8-11 Confidence in the use of software tools
8-7 Configuration management 8-12 Qualification of software components
8-8 Change management 8-13 Qualification of hardware components
8-9 Verification 8-14 Proven in use argument
9. ASIL-oriented and safety-oriented analyses

\9—5 Requirements decomposition with respect to ASIL tailoring | \9—7 Analysis of dependent failures |
|9-6 Criteria for coexistence of elements | ‘9—8 Safety analyses |

10. Guideline on ISO 26262
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KOSTAL has many years of experience in o -
safety management, starting with “% )

IEC61508 projects in 2003 (SIL3) ’
|8026262 |s managed by KOSTAL S|nce 2010 ‘ Assessmentbericht fiir das sicherheitsgerichtete

Mantelrohrschaltermodul MRSM BR222/205

There are 18 engineers have AFSP(Automotive
Functional Safety Professional) certificate

Versions-Nr.:
Erstellungsdatum:
Priifberichts-Nr.:
Produkt:

Auftraggeber:

ISO 26262 references (assessed NS v

p ro I eCtS ! TN\ : \ : Prifstelle:

Verfasser:

ASIL-C/D:

Seview:

- VW PQ25 Steering Angle Sensor (ASIL-D) B — S
« SGM Electric Steering Column Lock(ASIL-D)
- Daimler BR222 Steering Angle Sensor (ASIL-D)

/\

TUV NORD

1.0 3

2013-07-31 J
SEBS-A.072706/13TB

Mantelrohrschaltermodul MRSM BR222/205

Leopold Kostal GmbH & Co. KG
An der Bellmerei 10
58513 Ludenscheid

G.SEB.BS.03.001.08.031

TUV NORD Systems GmbH & Co. KG
Functional Safety

Halderstr. 27

86150 Augsburg

Germany

Josef Neumann

M

Bianca Pfuff

Standards

I1SO 26262; 2011
. L . ASIL-D

Straltenfahrzeuge - Funktionale
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I Safety relevant functionalities
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Safety Path
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What’s New for software development? f;%;
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Software unit testing

ASIL
Methods
A B C D
la Requirements-based test (a) ++ ++ ++ ++
1b Interface test ++ ++ ++ ++
1c Fault injection test (b) + + + ++
1d Resource usage test (c) + + + 4
le Back-to-back comparison test between model and code, if applicable (d) + + ++ ++
Methods for deriving test cases for Software unit testing
ASIL
Methods
A B C D
la Analysis of requirements ++ ++ ++ ++
1b Generation and analysis of equivalence classes (a) + ++ ++ ++
1c Analysis of boundary values (b) + ++ ++ ++
1d Error guessing (c) + + + +
Structural coverage metrics at the software unite level
ASIL
Methods
A B C D
la [Statement coverage ++ ++ + +
1b Branch coverage + ++ ++ ++
1c MC/DC (Modified Condition/Decision Coverage) + + + ++
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Back to Back TEST

SIL TEST

PIL TEST

rtwdemo_sil_counter
(SIL: Top) T
input output

‘ounierd,

CounterA

rtwdemo sil counter

) (Ly 7
input output p——
CounterB
| PIL APl Components |
Build
Simulink Process
Launcher
Host-Side Comms I
Target-Side Comms |
PIL Application Al_gorithm
(harness to test Object Code
algorithm (generated from
object code) the model}
Real Target or Simulator
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This is test casel-

Signal Name'ESCL_Bolt_State
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1 | | l I
' ' ' ' ' ' model
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2 i : : =l
@ : : H
} L] ] 1 ] ] ] 1 ]
Ll e TMT e, L I i,
1 | | 1 | | 1
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Man ual » Long test time

* Multi Test Tools

C O d e « More Test Cases

» More effective when executive test
M Od e I - Test case reuse saves time
» Test result visualization
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Advantages of Model-Based Desngn

Executable models e
-unambiguous el i
-only “one truth" — = Tl me l

Efficiencyt

Simulation
-reduces “real” prototypes
-systematic “what-if" analysis

Test with Design
- detects errors earlier
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