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S2C

System & Safety Continuity

- Method for consistency between MBSE and MBSA –

- Behavioral Cross Check(BCC) -
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Gives safety constraints/recommandations

regarding the proposed architecture
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Representation differs

Refinement and interface differ

Context differs

SF2.5 and its 

context

seen from SE

SF2.5 and its 

context

seen from SA

If there is any SA 

constraint/recomandation for

this function

…

How it could be right without 

mastering differences between 

abstractions ?

What occurs … at abstraction level
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Proposed approach : high level view

Structural Scoped Review Behavioral Scope Review Behavioral Cross Checks

Structure and IO Behavior and IO Behavior and IO

Scoped Scoped End to end

Static analysis Static analysis Dynamic Observation
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• Define End to End behavior for consistency

review SE/SA

• Identify mapping between « monitors » defined

by SE / SA

• Use the scenarios exécution results to check

system compliance with SA requirements

© IRT Saint Exupéry & IRT SystemX: All rights reserved Confidential and property document



2
0

2
3

-0
1

-1
0

PRODUCED ARTIFACTSp

a

g

e

1

1

BCC Methodological guidelines

POC common artifacts

Variables coordination table SE/SA

Verification procedures SE

Verification procedures SA

SIMFIANeo Model

POC A

AIDA Capella Model extended with SE variables

POC B

Cameo SYSML (19.0 SP4) model equivalent to AIDA V4.5

Functional Architecture model (structural)

Functional Behavioral models (Dynamic, Activity/StateCharts) for identified scenarios

SE Model execution report and videos

Other result

Usage of SE/SA consistency review tool for consistency review between Capella and Cameo SYSML

Models (different SE languages)
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Step of Procedure

Action to prepare the step

Or  

Action triggering the event

Observations expected

During or ad end of step

Proof of observation

(for audit / debug)

Another step of Procedure

SE activites SA activites



Coordination Table
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Assuming that SE 

and SA may focus on 

different aspects but 

try to establish

mapping between 2 

domains.

Var name used in scenario (agnostic from models implementation)

Var name used in procedure (related to SE model implementation)

Var domaine (related to SE model implementation)

Var name used in procedure (related to SA model implementation)

Var domaine (related to SA model implementation)

SE&SA notes on mapping done
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SE : Video

SA : no video (similar to SE but with SA simulation QoS tools)



1

Get Video from PDF using attachement services of your reader (here above with Acrobat):


media resource


media resource


var ocgs=host.getOCGs(host.pageNum);for(var i=0;i<ocgs.length;i++){if(ocgs[i].name=='MediaPlayButton0'){ocgs[i].state=false;}}
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Simplify the global behavior consistency review between SE and SA

Behavioral exécution (End To End) based on identified scenarios

Failure cases defined by SA may be executed on SE models to visualize effects and

consequences in defined system execution

SE Behavioral modelling with exécution has to focus on the appropriate fidelity level for

simulation models.
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POCs have limited the study on functional architecture level

Behavioral Consistency may be difficult/complex if SE/SA models are very different

• Method consider some differences between the 2 models

• SE/SA représentations are different viewpoints even if linked to the same system

• Using the SSR method in previous step ease the building of variables coordination table

Executable Behavior Modelling effort to adjust according to the need

• Considering Models fidelity to appropriate need (ROI) to represent effects propagation in the

system and identify effects of safety mechanisms defined in the system (redundancies,

monitors, …)

• Identify relevant scenarios is a key activity for SE/SA coordination activity

The method is to measure efficiency/consistency of defined system

• To build SA model differently from the system definition may ease the consistency review work

The scalling effect when targeteing better precision

• It rely on underlying tool chosen to implement the method (i.e. simulation tools/frameworks may

be more accurate than coarse grain model)
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