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1 . What iS SCDL-SA? Safety Concept Description Language

SCDL-SA covers Safety Analysis/Safety Arguments
2022/Apr. Started investigation on Semi-formal Safety Analysis with SCDL.

Later, expanded the discussion also on Safety Arguments
Utilize “Safety Concept + Safety Analysis” as Safety Arguments

:> Expand the area of Technical Domain/
Standards

/(SCDL 1.6\ SCDL-SOTIF Sub WG\

ISO 26262 SCDL-Security Sub WG
Safety Concept ISO 21448
wrchitecture ISO 21439
Safety Analysis/ Strong needs from industry :
Arguments N Semi-formal notation standard in
Expand the area SCDL-SA Next Gen SCDL areas other than Safety Concept /

;),I\(\;/t\,/\(,),;; Produdts \\Draft Team / Architecture for better efficiency.
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SCDL-SA Draft Team in SCN-SG rm——
Established in April/2022
Objectives :
Investigate the Semi-formal notation not covered by SCDL1.6
Safety Analysis SCDL 16 -
Safety Requirements |  gafety Architecture
Safety Arguments Description Language

Efficient Arguments
— |:> to implement

Functional Safety
Semi-formal Safety

Analysis
Members :
Toshiki Iwanaga (Change Vision) Kenji Ohnishi (GAIO technology)
Yoshiyuki Sasaki (Marelli) Kodai Seki (Toyota)
Kenji Taguchi (UL) Nobuaki Tanaka (OTSL)

Hidenori Miyamoto (Kouzou Keikaku Eng. Inc.) Chair : Shuhei Yamashita (DNV)
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Past/Future Activities of SCDL-SA team

B SCDU

Safety Concept Description Language

Wide range of the domain

Safety Analysis/Safety Arguments

J

Information from various experiments/discussion

Safety Cocept/Analysis
in developments

Specification Description
tool development

Future Plans

Case study : Semi-
formal description of
SRVA work products

Arguments/Requirement
Engineering

Ideas for Semi-formal
notation of Work Products

ASAM project Proposal

Experience in SCDL 1.6
standardization

Metamodel and Use
case for Safety Analysis

Discussion on Requirements
for SCDL-SA

Presentation in
Conferences / Events
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Safety Concept Description Language

2.Requirements and Discussions
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2.1 Needs and HLR(High Level Requirements)

Needs from investigation/discussion
1 | SCDL-SA shall be able to represent the

HLR for SCDL-SA

relationship between failures and the New Requirements

Safety Mechanisms in terms of Safety Goal . _ _

Violations (SGV). 1. Representation of the relationship
2 | SCDL-SA shall be able to build the analysis btw. failures and Safety Mechanism

result of the system from the combination 2 Layering Safety Analysis

of the analysis results for components.

3 | SCDL-SA shall be able to express the
Independence btw. Safety Requirements

3. Inductive/Deductive Analysis

efficiently. Improvement from SCDL1.6
4 | SCDL-SA shall be able to align the result of . :
top-down analysis and bottom-up analysis 1. Efficient expression for the
when the requirements are refined. Independence btw. Safety
5 | This activity shall provide the pattern(s) of Requirements

the FTA result which separates the failures
of intended functionality and the failures of
Safety Mechanism.
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2.2 Changes : SCDL1.6—SCDL Next gen(proposal) -~ SCDL

SCDL 1.6 Work Item SCDL 1.7 Work Products

Product
roducts Safety Concept Safety Requirement Safety Analysis

Safety Concept Structure of Safety Req. v
Diagram.

Structure of elements

v
Allocation of Safety Req. v
ASIL v

Requirement Group

SCDL 1 6 Pairing btw groups
» Defined syntax for Safety Concept Independence Req, )
« Assumed the use of Safety Req. table FFI
 Left the selection of Safety Analysis FFI Req. )

notatlon Interface (V)
(Safety Req. ID, Label
Requirements)

=SCDL Next Gen will provide e
- Safety Concept diagram e

« Safety Req. specification ASIL

« Safety Req. Violation Analysis Status

Traceability

<lalsfa]s

(V)

SN S I N B LN N N BN N N BN N N
«

(Safety Analysis) | Safety Req. ID

Safety Req.

Type

Safety Req. Violation Mode

Effect of Safety Req. Violation

<lalsle]s|s

Safety Measure/Mechanism
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Discussion on Representation and Metamodel

B SCDU

Safety Concept Description Language

Discussion based on Representation

Table form

Graphical form

Req.

BRERA4R

o/ s lAsL finput utput lallocation
FSR-10 / Sens1 K51 (DIPER DD B(D) [User'sinput  [Sensor valuet [x-SNS
‘FSR—II / sens2 RS DI EER AT B(D) |User'sinput  [Sensor value2 [sNS2
‘FSR-lZ /Low-select ~ [ZLZ7 FLI—~F5 b [sensorvaluel, (S;"‘Zg{e‘g;‘”e Micro
IFSR-20 / Calculation hEEEHTS lQM(D) (Sje’;:ge‘f)'“e Prive -ECU
FSR-21 / Gate K5TARVKES— s D D0ve g“’m"‘a"d e and icro
(gated)
FSR-22 / Monit-C s E= 595 (D) (Sfe’;zgt'ef)'“e (Gating I5-Micro
FSR-30 / Actuation OF 1 T RS S QD) [Prive commandly ot IX-driver

l(gated)

ERABEFFRY V)
: INDEBIgAE

[1reM] B[] FSR-10 Senst

L) (0] FSIL2 Low-select

1IFSM) 15(0)

1IFI [QM(D)] FSR 20 Calculation

IIFSM1 D] FSR 22 Gate

IS [D(D)] FSR 21 Monit C

1QM(D)] FSR-30 Actuation

[SM]  [D(D)] FSR-33 Shutoff

FSR 11 Sens2

FSR-31 / Sens-D IX-outputEiR DIAT D(D) [X-output ISensor-D value|D-SNS
[Drive command| [SM]  [D(D)] FSR-32 Monit-D
FSR-32 / Monit-D X-outputE= E=44% D(D) |(gated), IShut- offinfo  [S-Micro
ISensor-D value [SM]  [D(D)] FSR-31 Sens-D
FSR-33 / Shut off X-driveEEiR%& v w A 795 |D(D) [Shut-off info IShut-off IRLY
S a fe ty IFsr ISRVE— K [retyIasaTes IFSR(derived) NFSR

Analysis

[safety mechanisms (ID)

Gate

SsunTs_ FAPAFeRLE
&7 fesbwm
(SM-10)
50
[T es 3> s Em@o
BHIS— 1545 E=5+T5—®m
(A20WBLEDE:B) DYDRE. Trsm] 0] TFsM] (0]
(SM-20) FSR-22 FSR-22

Gate

PRl HIC S BHNE=S
HHTS— [+ TS—RLBO K51/
(820WELEDE3B) [BO> vy hoA T
(SM-30)

SafeDeML,
RAAML etc

Discussion based on Metamodel

Metamodel for SCDL-SA (draft/simplified)

class SafetyModel /

A

implements

Safety Goal Failure | mse |
Effect i
~ : & ?
\ [
% +requirement //
b — L
Q < occurs at
includes w +child Intended |} ————= .  Event ‘ Monitoring System
| indudes > +chidl  gppepy Function .
Refined = ; — | Response
1 Requirement |- T . { )
SafatyRed ¥ “ N +cause “+consequence -
s » +parent includes s 1A -
hd inputs stputs il
1 1 e u\‘tp-q&//// ~
+requirement | 1 1 | 'Elemegt _ S Ji‘
= Safety

A Combination/Action < y —
violates I+ "] Mechanism %
7 SN *

X \ - “+mechanism
+violation 7 S

SafetyReq > Failure AND gate ‘ OR gate ‘ ‘ NOT gate [ Safety
Violation Mechanism | N
togic Failure Logic??

The team is conducting the discussion based on
both of Representation and Metamodel for
deeper understanding/investigation.
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Motivation for standardization

Technical Background :

Currently, Model-Based Safety Analysis/Argument is an active technical
field in academic and industrial organizations.

Strong needs from the industry :

Efficient implementation of Safety Analysis/Assurance with Semi-formal
work products.

Needs for standardization :

Standard notation and interoperability between different tools /different
organizations are necessary for the acceptance of the technology in the
large scale development such as automobile, aviation, etc.



Why SCDL-SA? With the emergence of large and complex
automotive systems, safety analysis also

MBSE: requires modeling to improve quality and

efficiency.

To improve .
efﬁciepncy of the (Modeling for System

development Development)
\4 Q\// Standard modeling for Safety
/

Y
!.arge-ScaIe/Complex SCDL. RAAML .
in-Vehicle Systems 1

ISO 26262, IEC 61508: |
Safety of Large (Safety Standard) Safety Analysis for

\‘ Functional Safety

/Complex system .“ / SCDL-SA
FMEA-MSR: N ‘
\‘ (AIAG/VDA guideline)

To improve efficiency

of Safety Analysis (CFT, HiP-HOPS, Alta- ; Integration of MBSA,
Rica) Modeling Lang., and
Functional Safety
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Safety Concept Description Language
Use cases

Communications between :

Verification/Review btw Developers and Safety Analysts (in a development
team)
Safety Analysts make Safety Analysis results in SCDL-SA format and provide them to
Developers to share the analysis result.
Developer/Safety Analyst and Assessor/Auditor (between divisions)

Developers and Safety Analysts build and agree with Safety Analysis result and Safety
Arguments in SCDL-SA format and provide them to Assessor and Auditor for
assessment and audit.

Assessor and Auditor can easily understand the result because of the common
understanding of the representation of the work products.

Supplier and Customer (between companies)
Supplier provides the Safety Analysis results and Assurance results in SCDL-SA form.

Both company can easily understand the results because of the common understanding
of the format.



Use Case Diagrams

uc [package] SCDL-SA [U

seCases] /

SystemDesigner

—

SafetyAnalyst

2 —

Reviewer

Functional Safety
Assessor

Auditor

SystemDevelopment

—@
—

S

SafetyAnalysis

Verification/

Review

Functional Safety
Assessment/Audit

Assessment/Audit
by Customer

—

SCDL document
— (Safety

Concept/Architecture)

SCDL-SA
document
| — (SafetyAnalysis/Arguments)

SCDL documents (Safety Concept) are
used in every use case, but in this UC

%/

Customer/OEM

diagram, the relationships are omitted
for simlicity and smaller footprint

13



System Design

uc SCDL-SA-UseCases /

SystemDevelopment

L Safety
/ Requirements
(SCDL NextGen)

SystemDesign

SystemDesigner \

Review/Assessment

14

uc SCDL-SA-UseCases /

\
SafetyConcept
(SCDL)
Safety Analysis
uc SCDL-SA-UseCases /
SystemDevelopment
/SafetyConcept
(SCDL)

SafetyAnalysis

SafetyAnalyst

(SCDL NextGen)

SystemDevelopment

— Safety

Requirements
(SCDL NextGen)

Reviewer

Assessment

Assessor \

SafetyAnalysisResult
(SCDL NextGen)

SafetyAnalysisResult
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Safety Concept Description Language

Thank you for your attention

Question?

 ASAM




