
1
6

/1
1

/2
0

2
2

S2C Project Presentation LOT2 - Introduction to  SSR

Author(s) Function(s) & name(s) IRTs Team S. Guilmeau

Checker(s) Function(s) & name(s) Head Of project IRT 

Saint Exupéry

J. Perrin

Approver Function & name Head Of Disciplie J. Baclet

Référence IRT Saint Exupéry: NT-S085L02T00-040

Référence IRT System X : ISX-S2C-DOC-458

Version : V0

Date : 2023-01-12

p

a

g

e

1



S2C

System & Safety Continuity

- Method for consistency between MBSE and MBSA –

- Structural Scope Review (SSR) -
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What occurs… at (very very) high levelp
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4 Architect

Safety

Proposes an

architecture

Makes an abstraction that 

will fullfill given constraints

Makes an abstraction

to critic the proposed 

architecture (regarding its 

Safety objectives)

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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As SA recommendations are based 

upon « an abstraction » a 

confrontation with SE one is 

mandatory to avoid wrong (or absent) 

constraints/recommandation over 

proposed architecture to satisfy 

Safety Objectives.

The abstraction confrontation is call:

« SE and SA review »

NB: This occurs despite iterations (or 

eventually interruptions of SA 

process) when SE baseline changes 

during the development process.
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Method for consistency 

between MBSE and MBSA

-

Narrowing the situation



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

SA

SE

Models
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SSR

Remind the problem :

Method

- Abstract both functional models to get their artefacts

- Define structural link (CLFx) over functions regarding method rules

and capture: justifications, hypothesis etc.

- Define links interfaces (CLfly) flow regarding method rules

and capture: justifications, hypothesis etc

- Check inconsistency between previous definitions

- Feed SExSA review about captures

PoC

- Tooled process

- Coverage of the model

Are both models

consistent at

structure and interface

levels with a scoped

perspective?

SE one

(CAPELLA)

SA one 

(AR)
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SSR : high level processus vs Examples

- Abstract both functional models to get their artefacts (structure and interfaces)

- Define structural link (CLFx) over functions (hierarchical or leaf) regarding method rules

and capture: justifications, hypothesis etc.

- Define interfaces links (CLfly) regarding method rules

and capture: justifications, hypothesis etc

- Check gaps between previous definitions

- Feed SExSA review about captures

Sense

Measure altitude

Measure pressure

Measure ground distance

Compute precise altitude

Measure x and y acceleration

Control position

Acquire shooting positions

Take photographs

Orient camera

Tune focus

Shoot a photograph

Store photographs

Trigger end of mission

Sense

Measure altitude

Measure acceleration

Control position

Predefined node X

Predefined node Y

Monitoring position

Trigger end of mission

Failure condition

CLF1

CLF2

CLF3
Rationale: Safety includes the 

acquisition of positions into 

the control position and splits 

Control and Monitoring.

CLF6

Rationale: FC brick is a 

modeling artefact to 

observe safety effect.

CLF4
Rationale: no safety impact

CLF5

SE model

SA model

Sense

Measure altitude

Measure

pressure

Measure

distance

Compute

altitude

Measure

acceleration

Measure air 

transparency

Take

photographs

Control 

altitude

Pressur

e

Distance

Measured

altitude

Xacceleration

Yacceleration

Zacceleration

Air 

transparency

Sense

Measure

Control 

altitude

Altitude

SE model

Measure

altitude

CLfl2

CLfl3
Air transparency is

used by a function that
is not safety relevant

CLfl1
Accelerations on all 
axis have the same

failure dependenciesSA model
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Method for consistency 

between MBSE and MBSA

-

M&T consequences
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Review tool 

zonal 

overview

SE zone

SA zone

Consistency 

links tabular 

zone

Baselines of  

CL set, SE and SA 

model

Check Erros

tabular zone
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SE&SA 

zones 

overview

... representations are automatically 

made, contextualized and centered on 

the CL function to be reviewed

From SE and SA models …
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Consistency 
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Tabular

zone

overview

Get
details on a CL

Type
CL  flow

Type 
CL function type

Identity
Unique for a CL

Enum editable field
Status of a CL

Free  editable field
Rationale for a CL

Tag
Bookmark 

editable field

Selection
of CL function
for cross checks
of SE and SA 
models

Quick filtering
based upon
text content 

Data

Actions to manage
large number of CL

Advanced filtering
regarding needs

Sort/resize/switch
for each column



Tabular

zone

overview

Get
details on a CL

Type
CL  flow

Type 
CL function type

Identity
Unique for a CL

Enum editable field
Status of a CL

Free  editable field
Rationale for a CL
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Review tool overview 

when a CL is 

selected

CL function being 

selected (focus is in 

green)

Regarding the CL selected, zones are adapted: 

Seamlessly adapt 

the representation 

to ease the review

* The tabular one shows related CLs

* The SE and SA ones show related model items:
- input and output flows, 
- neighbors functions
- sub fonctions



Review tool overview 

when a CL is 

selected



CL function related  to selected one 

(neighbor)

Review tool overview 

when a CL is 

selected



CL flow related to 

selected one 

(colored)

CL function related  to selected one 

(neighbor)

Review tool overview 

when a CL is 

selected
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The here after video will 

show how a review is done

In this context remenber:

- Errors are corrected (i.e. 

no CL check trig)

- SA tagged the CL status 

she had changed to 

mark them suspects 

before review

- Review aim to change 

the state from suspect 

to validated regarding 

the following state 

diagram

Seeing Some Principles
p

a

g

e
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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;}}



A little bit of context before to start
p
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1

During dev. of AIDA 

SE baselined several versions and SA make some 

too, in order to converge to the review

To show some error and their management So we will focus here and there
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What We Learn…
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3 CL are a curative way of doing model transformation from SE to SA

CL can be seen as a configuration for SE Model transformation to SA Model.

A total freedom in SA model can jeopardize the proof of all

To respect CL cheks the SA model can not be done as SA please.

Not having treated physical level hide subtle situations not handle 

Cl are design for the functionnal level not for the physical level which is more complex and have corner 

cases that are not handle.

Absence of behavior hide many other problem in consistency

As we limit ourselves to structures and interfaces, the proof that behaviors describe in delimited each 

perimeter by CL is not reached.
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-

Side avantage
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Additional result: Consistency review between 2 SE 
models defined with different SE languages
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SAMAREQ 

Profile

Consistency review tool

may be used to review 2 

SE models and use of 

Clinks to demonstrate

consistency between

models.
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