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safety validation

controllability analysis failure mode and effects analysis

driving situation analysis hardware diagnostic
coverage metrics

hazard analysis
change management

risk assessment fault tree analysis

safety goals configuration management

safety requirements safety architecture

functional safety concept

Safety standards like ISO 26262 require to perform multiple analysis methods in a consistent, thorough manner
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Part 1. Vocabulary

Part 2: Management of functional safety

Part 3: Concept phase

Part 4: Product development at the system level
Part 5: Product development at the hardware level
Part 6: Product development at the software level
Part 7: Production and operation

Part 8: Supporting processes

Part 9: Automotive Safety Integrity Level (ASIL)-

oriented and safety-oriented analyses

Part 10: Guideline on ISO 26262
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Table-1 - Breadown by Safety Level

NoCert DALA

Concept/Definition 9 9
System Design/Requirements, Functions and System Architecture 6 12
System Requirements allocated to Software 6 15

Plan 6 15
Sofware Design 18 40
Coding 16 35
Testing 18 90
Integration SW/SW - HW/SW 18 35
Reviews 3 Do
Total 100
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ANSYS SBU Products Help to Cope

Functional
Safety

medin™ analyoe

Ensure system safety by providing
state-of-the-art safety, quality and
reliability analysis methods in an
integrated model based approach

System
Development

\/

Simulate driving scenarios with detailed
physics. Virtually test control algorithms,
sensor accuracy and vehicle dynamics.
Validate safety assumptions by simulation

Embeded
Software

Develop qualified, AUTOSAR compliant
safety critical control and HMI software
with model based development tools.
Fulfill ISO 26262 requirements

Safety standards like ISO 26262 require to perform multiple analysis methods in a consistent, thorough manner
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medini for Model-based Safety Analysis ( 1/3)
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Functional
Scope for
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responsibility

el ™ el e

Ensure system safety by providing
state-of-the-art safety, quality
and reliability analysis methods in
an integrated model based
approach

© 2017 ANSYS, Inc.
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Model Driven and Integrated Safety Tooling

— I1SO 26262
Quantitative IEC 61508
FMEDA, FTA ARP 4754

Checklists

Compare & Merge

Teamwork
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medini for Model-based Safety Analysis ( 2/3 )
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medini for Model-based Safety Analysis ( 2/3 )
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approach
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medini for Model-based Safety Analysis ( 2/3 )

Functional
Safety

medin™ analyze

Ensure system safety by providing
state-of-the-art safety, quality
and reliability analysis methods in
an integrated model based
approach

© 2017 ANSYS, Inc.
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medini for Model-based Safety Analysis ( 3/3 )
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Functional
Safety System Architecture

Model

medini™ analyze
HW Archi |
Hazard Analysis T [ n;:; tl':(z:tura ]
& Risk Assessment

1 > Extended with analysis related T
‘ properties

FTA
Ensure system safety by providing Safety t t
state-of-the-art safety, quality Requirements | FMEA ] | Hazor ]

and reliability analysis methods in
an integrated model based
approach
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SCADE Architect for System Development (1/4)
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System Safety Assessment Process System Development

Motor Functions Function DEVE|0pment

% FHA Safety Requirements '

Functional

~—— alHEIE llocation of Functi
Analysis m Allocation of Functions to Systems

CMmentg
\ Development of the System

Architecture
PSSA ystem Arc\'\‘\tecture
Preliminary System prchiteciuie Red.
Simulate driving scenarios with detailed Safet :
y Assessment | Allocation of m
physics. Virtually test control algorithms, Item Requirements OF tion of Syste
Requirements to Iltems

sensor accuracy and vehicle dynamics.
SSA _
Implementation System

Validate safety assumptions by simulation

System Safety .
Resuits Implementation

Assessment ——
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SCADE Architect for System Development (2/4)
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System
Development

i

\/ Parametric

Use Case
Sequence
State Machine
Activity

Simulate driving scenarios with detailed

physics. Virtually test control algorithms,

sensor accuracy and vehicle dynamics.
Validate safety assumptions by simulation

Block Definition
Internal Block Tables
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SCADE Architect for System Development (2/4)
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Simulate driving scenarios with detailed
physics. Virtually test control algorithms,

sensor accuracy and vehicle dynamics. AIij
Validate safety assumptions by simulation BE _—
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Platform
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SCADE Architect for System Development (3/4)

« HEFAUTOSARESS 224381t
o BEFSETIE SRS

System
Development

\/

Simulate driving scenarios with detailed
physics. Virtually test control algorithms,
sensor accuracy and vehicle dynamics.
Validate safety assumptions by simulation

AUTOSAR Model SCADE Architect
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SCADE Architect for System Development (3/4)
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System
Development

i

\/

Simulate driving scenarios with detailed
physics. Virtually test control algorithms,
sensor accuracy and vehicle dynamics.
Validate safety assumptions by simulation
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SCADE Architect for System Development (4/4)

- 5Z2ES T TEmedinilIFT42EER,

System oy EITATRETAS
5 : ; S—— Safety process seamlessly
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Safety analysis results
always consistent
@

T\ -

madir™ snalyze

System Architecture \
Simulate driving scenarios with detailed nlzt] Safety requirements

. . . HW Architectural |
physics. Virtually test control algorithms, gaj. ‘ discovered and

Hazard Analysis
& Risk Assessment

sensor accuracy and vehicle dynamics. — . .
Validate safety assumptions by simulation considered early in the

ded with analy < design process
related properties
Safety * ‘
Requirements [ FMEA ] [ HAZOP ]
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SCADE for Model-based Software Development (1/5)
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SCADE for Model-based Software Development (2/5)
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Embeded
Software

v

Develop qualified, AUTOSAR compliant
safety critical control and HMI
software with model based
development tools. Fulfill 1ISO 26262
requirements
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SCADE for Model-based Software Development (3/5)
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SCADE for Model-based Software Development (4/5)
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development tools. Fulfill 1ISO 26262
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SCADE for Model-based Software Development (5/5)
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Develop qualified, AUTOSAR compliant
safety critical control and HMI
software with model based
development tools. Fulfill 1ISO 26262
requirements
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SCADE for Model-based Software Development (5/5)
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Completed MBD for Automotor E/E System
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Benefit for Automotor Development

Saving Times for Promote Quality of Embeded
Safet_y & S_ystem & Software Software

Development

Saving Times & Reducing Risks for
ISO 26262 Certification
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