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What occurs... at (very very) high level

Architect

Proposes an
architecture

;/////% E Emm = #

Makes an abstraction that
will fullfill given constraints

Makes an abstraction

to critic the proposed

Gives safety constraints/recommandations architecture (regarding its
regarding the proposed architecture Safety objectives)
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SF2.5 and its

context
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SF2.5 and its

context
seen from SE
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SF2.5 and its

context
seen from SE

AIDA | & *[PDFB] Functional Flows SF2.5 Control thrust 13

What occurs ... at

abstraction level

Refinement and interface differ
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Conclusion (little more formatted)

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 satisfty
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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Behavioral Scope Review

Behavior and 10 %5
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Proposed approach :
High theoritical view

- On reputed same perimeter (Scope)

- A SE static specification is transformed into a table that links
ins and associated outs

- A SA behavior is transformed into a table that links ins and
associated outs =——p

- Atransformation shall be defined to process
- SE(ins) into SA(Ins)
- SE(Outs) into SA(OULS) ==——p-
- Check for every SE(Ins) :
The path then = |eads to the same SA(Outs) from

path then =——>»

FRENCH
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fit

Ins Outs

SE

SA

- Transformations=——»>  are what SA specilialist's do in its mind when
he creates its model from SE informations (like tranformation of SE
values into a nominal value or considerering pollution of SE values as

erroneous one, or considering SE invalidity status as lost one etc)
- Transformation is the transfert function of SE

- Transformation = is the implementation of failure propagation in a
component of SA.
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Proposed approach : High level pratical view

- SE Model
O .
<
(@]
(@]
()]
(7)) -
S
Q
% \ }|\ J R

| | SA Model

Vectors Vectors
In Out
SE Vectors —“ LGC SE — FTo FTo 47 LGC SA <«— SA Vectors
> FTi FTi ¥
Vectors transformations \ o Vectors transformations

Shall be explicited

FRENCH
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Shall be explicited
IN(Sx) | OUT(Sx)
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Proposed approach : Low level pratical view

So no transformation is done on its side

Vector Sx

© IRT Saint Exupéry & IRT SystemX: All rights reserv
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LGC Sx —> FTo

> FTi

IN(SY)

OUT(Sy)
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Proposed approach :
less theoritical view |

SE perimeter

 S—

————>:{ Behavior
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S, POUIBIN
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between MBSE and MBSA

M&T consegquences
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Over all process

SE Expansion of
Specification SE inputs

Apply pollutions
on SE inputs

SA
Specification

FRENCH
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fit

Expansion of
SA inputs and
outputs

Compute SE
outputs with
polluted inputs

Remove same
combinations
or select one

Transformation to
Outputs SE~SA

Transformation
to Inputs SE~SA

A

Comparison
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Tool impact

We have to exercize the implemented behavior and transformation, this requires tooling that runs
A selected set of IN(SE) to get OUT(SE)
=> s0 SE specification shall be sufficiently formal ro be run
Selection can be exhautive is SE domain and cardinality allow it
Selection can be patrtial (if too much combinations)

Transform the IN(SE) into IN(SA) and OUT(SE) into OUT(SA)
=> the transformation shall be parametrized regarding the needs

Run the set of IN(SA) to get the OUT(SA)
=>s0 use the formalism of ALTARICA to get data

We have to make equivalent of FUZZY software algorithm on IN(SE)
(to make an equivalent of SA ERRONEOUS domain enum)

We have to make equivalent validity of SE data
(to make an equivalent of SA LOST domain enum)
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Method for consistency

between MBSE and MBSA

Example
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From where we start . 4 Perimeters F )
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mode (status = QK] and (inputMede = AUTO) : AUTO,
I A A WA INVALID A Speed MANUAL 2 I (status = OK) and (inputfMode = MANUAL) : MANUAL,
i I o (status = OK) and (inputMode = ERRONEOUS) : ERROMEOUS, =
- Speed " — (status = QK] and (inputMeode = LOST) : MAMUAL,
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| [S— —
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414 ﬂ%m&F | | | | | | | | | | | | I | | | | | | | | | | | | | | |
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IN(SA) | OUT(SA) : easy get outco

mes

e

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




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

Accueil  OQutils  Document @ E B

Commentaire |.,;_|

@ Piéces jointes x

B &R &

Nom Description
@ |:| VPlayer.swf media resourc

& SsrScenario.mpd media resourc




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;}}


D© Q 29 T

[N

2023-01-10

Pilot control mode Manual override Mission completed

1
I N (S E) | O UTS (SA) : “alue non polluée
- 1CMO=MANLUAL ‘-.-'ﬂlu_e Walidity SA wue par | Value non ‘-.-'ﬂlu_e Walidity SA vue par | Value non ‘-.-'ﬂlu_e mplicit SA vue par
TranSfor matl On 2CMD=5CM polluée status SE polluée polluée status SE polluée polluée SE
2 JCHMD=FPN
3 1CMD 1CMD Walid MANUAL Override Override W alid PRESENT c c Valid PRESENT
4 1CMD 2CMD Walid ERR Orverride Orverride Walid PRESENT c c Valid PRESENT
5 1CMD 3CMD Walid ERR Orverride Orverride Walid PRESENT c c Valid PRESENT
A [, I 1CMR ) _Malid 1 WANHAL | Override = alid___ | PRESEMT

e = e = E ez

» SE inputs and values to ... s il =
) — : W, = R T, a LR
... SAiinputs and values X SCAMD IR T e ) M s

3T cetis [ W1 LiRfe=r = o N [Fe Fs
B e s T | e e G R NS R
2CMS el Ll ihb— edeemiie do Dwerde 5 Ikt
SCMG o :?;*iaii:-: VI =TRE ™ s Mo Dwe-de 3 :?c*iaii:-: I —TRE
et o YA ESE s S OE S OE YA Z=ESEN
2CMD alie EER Jrelrice Jrelrice alie PRESEN
JICMD walie ERER CVEITICE CVEITICE ~alie PRESEHR

(green header column) h

!
)
o

I

(".'-J == et

ABSENT-] M=
ABSENT-—| s
ABSENT-—] = ] i, T ~alie Wi lel Zverrice | Mo Owverride walig ERR
ABRSEAT=— 15 i L35 2CMD i alie EER Gverrice | Ne Owverride i alie EER
ABRSERT-— 25 TS JCMD walie EER Gverrice | No Owverride +alie ERER
ERF 21 ToE T-s i alic [ IS S Cverrice Ceverrice alic PRESEL
e st Dz 2CMD i alie ERER GVETIEE GVEITIEE ~alie PRESEN
s TEHE 3ICMD alie ERER GVETICE GVETICE walie PRESEH
e et rEd e alie [ U AL Qverrice | No Owverride walie ERER
e e, DA 2CMD walic EER Gverrice | No Owverride walic EER
‘mada FE T 3ICMD walic ERR Cverrice | No Owverride walic ERR
pideia il WERLEL CRETiE CRETiE T LT
2CMD “alig EER EFEITigE: EFEITigE: Insalig LasET
b=t Lrnl 3CMD Walia ERR CETEITIGE CETEITIGE Irealid BT
Fishid Fisi “alig IARUAL Cwerriges—| No Owverride Irwalid BC3T
T 2CMD walia ERR Cwerrtige | No Owverride Iralid BT
=MD 3CMD walia ERR Cwerrtige | No Override IFalid ST
TEMD TEMD walia MARUAL CWEITige CWEITige Iralia BCET
TEMD 2CMD walia ERR CWErTige CWErTige IFwalid L3ET
HoMD 3CMD walia ERR CWETTige: CWETTige: IFwalid EEET
TEMD TEMD walia MARUAL Cwerrice | No Owverride IFwalid ST
TEMD 2CMD walia ERR Cwerrige—{ No Owverride Irealid LEET
THoMD 3CMD walia ERR Cwerrige——{ No Owverride Irwalid ST

e TOER il TR LA

1! M M
» The pollution in orange cells 1] & N
e
(to be equivalent to an error) A

* The validity column added S

b
Y

o
Ly

=
Ly

-

fie
1/ fice

* The volmetry s
(only a very little sub part of all

combinaisons)

(to be equivalent to lost)

| DU 0

(]
=i N T
.
Y
[

=
g

1
3
hal
1

i PRESENE
VEid FRESEMNT
¥alia R ST
g PRESENT
PRESENT

[+5]
o
=

O

=

ey
i
RN RSN AN AR ST RSN LS R N SR ]

EN N R R

[rin

L)
L)
=

PRESENT
BN
ERR
ERR
ERR
ERR
ERR

i
i
F

(4]
=
3]
=

%]
=
9]
=
T

(]
=
3]
=

o oun

FRENCH
INSTITUTES OF
TECHNOLOGY

(4]
=
3]
=

fit

(]
=
3]
=

ca

[ SR S B I 5 LS R N R S [ N R NN RS WH R N 6 R N R R
Ly pa

L]
2=
3]
=

[¥=]

AR
=
3]

Py Ndm] Sl Tim]l s o 3 cCrr

e
a






D© Q 29 T

N

2023-01-10

Where we arrived :
Comparison of outcomes

A B C D E

2 A PRESENT PRESENT MANUAL
3 B AUTO PRESENT ABSENT MANUAL
4 i AUTO ABSENT PRESENT MANUAL
5 D AUTO ABSENT ABSENT AUTO
[ E MANUAL PRESENT PRESENT MANUAL
7 F MANUAL PRESENT ABSENT MANUAL
2 G MANUAL ABSENT PRESENT MANUAL
g H MANUAL ABSENT ABSENT MANUAL
10 | ERRONEOUS PRESENT PRESENT MANUAL
1 J ERRONEOUS PRESENT ABSENT MANUAL
12 K ERRONEOUS ABSENT PRESENT MANUAL
13 L ERRONEOUS ABSENT ABSENT ERRONEOQUS
14 M LOST PRESENT PRESENT MANUAL
13 N LOST PRESENT ABSENT MANUAL
16 o} LOST ABSENT PRESENT MANUAL

7 P LOST ABSENT ABSENT MANUAL

Grey rows are identical
— No discussion each specialty
agrees with the other

FRENCH
INSTITUTES OF
TECHNOLOGY
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MAHUAL PRESEHT PRESEHT MAHUAL 3
HANUAL FRESENT AESENT HANUAL F

HANUAL FRESENT ERF HANUAL
MAHUAL ABSENT FRESENT MAHUAL G
HANUAL AESENT AESENT HANUAL H
MAHUAL AESENT ERR MAHUAL
MANUAL LosT FRESENT MANUAL
MAHUAL LosT AESENT MAHUAL
HANUAL LOST ERF HANUAL
HANUAL ERF FRESENT HANUAL
MAHUAL ERR ABSENT MAHUAL
HANUAL ERF ERF HANUAL
AUTG FRESENT FRESENT MAHUAL 4
AUTG FRESENT AESENT MANUAL E
AUTO PRESEHT ERF MAHUAL
AUTO AESENT FRESENT HANUAL [
AUTO AESENT AESENT AUTO o
HUTO AESENT ERR ERR
AUTG LoST FRESENT HANUAL
AUTO LosT AESENT MAHUAL
AUTG LosT ERF MANUAL
AUTO ERR PRESEHT MAHUAL
AUTO ERF AESENT ERF
ERR: FRESENT FRESENT MAHUAL 1
ERF; FRESENT AESENT HANUAL J
ERR FRESEHT ERR MAHUAL
ERR AESENT FRESENT MANUAL K
ERF: AESENT AESENT AUTOIERF: L
ERF AESENT ERF
ERR LosT PRESEHT MAHUAL
ERR LosT ABSENT MAHUAL
ERF LoST ERF HANUAL
ERR ERR FRESEHT MAHUAL
ERR ERR AESENT
ERR ERR ERR
LOST FRESENT FRESENT HANUAL M
LosT PRESEHT AESENT MAHUAL
LosT FRESEHT ERR MAHUAL
LOST AESENT FRESENT HANUAL o
LosT ABSENT ABSENT MAHUAL P
LosT AESENT ERF MANUAL
LosT LosT FRESEHT MAHUAL
LosT LosT AESENT MANUAL
LosT LosT ERF MAHUAL
LOST ERF FRESENT HANUAL
LoST ERF AESENT HANUAL
LosT ERR ERR MAHUAL
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1 FilotManual Cantral | Manual Ouzrride Mirrian Camplotad Outputtads Trasabiliséur § L0 )
- TV EA AR .
Where we arrived : e B e
- 3 MAHUAL FREZEMT AEZENHT MAHUAL F
- 4 MAHUAL FRESENT EFF MAHUAL
omparison o outcomes o [ :
E MAHUAL RESENT RESENT MAHUAL H
7 MAHUAL AESENT ERF MAHUAL
8 MAHUAL LO=T FRESENT MAHUAL
9 MAHUAL LO=T AESENT MAHUAL
10 M&HUAL Lo=T ERF: MAHUAL
_ 1 MAHUAL ERF FRESENT MAHUAL
A B C D E
12 MaHUAL ERF AESENT MaHUAL
poE 1 MAHUAL ERF ERF MAHUAL
2 A PRESENT PRESENT KMANUAL 14 AUTO FRESENT FRESENT MAHUAL A
3 B AUTO PRESENT ABSENT MANUAL 15 AUTO FRESENT ABSENT HMAHUAL E
4 c AUTO ABSENT PRESENT MANUAL 16 Auto FRESENT ERR HAHUAL
AUTD AEZENHT FREZEMT MAHUAL [+
5 ) AUTO ABSENT ABSENT AUTO 1?
14 AUTO AESENT AESENT AUTO ]
6 E MANUAL PRESENT PRESENT MANUAL
14 AUTO AESENT ERF ERF
7 F MANUAL PRESENT ABSENT MANUAL
20 AUTO LO=T FRESENT MAHUAL
g G MANUAL ABSENT PRESENT MANUAL 2 e v pr— e
g H MANUAL ABSENT ABSENT MANUAL 2 o et = ANUAL
10 I ERRONEOUS | PRESENT PRESENT MANUAL 23 AUTD ERF: FRESENT MaHUAL
11 J ERRONEOUS | PRESENT ABSENT MANUAL 24 AUTD ERF: AESENT EFF:
12 K ERRONEOUS |  ABSENT PRESENT MANUAL 25 AUTD ERF: ERF: _:
13 L ERRONEOUS |  ABSENT 2BSENT | erronEQUS 2% EER ERESEH ERESEHT LIRHUAC J
14 W LOST PRESENT PRESENT MANUAL 27 ERF FRESENT RESENT MAHUAL J
28 ERF FRESENT ERF MAHUAL
15 N LOST PRESENT ABSENT MANUAL
29 ERF RESENT FRESENT MAHUAL K
16 0 LOST ABSENT PRESENT MANUAL
i} ERF AESENT AESENT AUTOIERR L
7 P LOST ABSENT ABSENT MANUAL a1 P Py P
az ERF LO=T FRESENT MAHUAL
a3 ERF LO=T AESENT MaHUAL
White rows have are absent in SA side o [
a8 ERF ERF FRESENT MaHUAL
— During transformation we consider o -
ar ERF ERF ERF
control input can be wrong while SA g — HEECI SN I
] LO=T FRESENT AESENT MAHUAL H
consider it is not possible i
p - 4 LO=T RESENT FRESENT MAHUAL 1]
T h - h | | b d - b t 47 Lo=T AESENT AESENT MaHUAL F
— IS Sha € AISCUSS petween £ pes prpremn o o
- .. 44 LO=T LO=T FRESENT MAHUAL
S DeC I al Itl eS 45 LOST LOST AESENT MAHUAL
FRENCH 45 LO=T LO=T ERF MAHUAL
INSTITUTES OF 47 Lo=T ERF; FRESENT MAHUAL
TECHNOLOGY
45 LO=T ERF RESENT MAHUAL
49 LO=T ERF ERF MaHUAL
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Where we arrived :
Comparison of outcomes

A B C D E

2 A PRESENT PRESENT MANUAL
3 B AUTO PRESENT ABSENT MANUAL
4 i AUTO ABSENT PRESENT MANUAL
5 D AUTO ABSENT ABSENT AUTO
[ E MANUAL PRESENT PRESENT MANUAL
7 F MANUAL PRESENT ABSENT MANUAL
2 G MANUAL ABSENT PRESENT MANUAL
g H MANUAL ABSENT ABSENT MANUAL
10 | ERRONEOUS PRESENT PRESENT MANUAL
1 J ERRONEOUS PRESENT ABSENT MANUAL
12 K ERRONEOUS ABSENT PRESENT MANUAL
13 L ERRONEOUS ABSENT ABSENT ERRONEOQUS
14 M LOST PRESENT PRESENT MANUAL
13 N LOST PRESENT ABSENT MANUAL
16 o} LOST ABSENT PRESENT MANUAL

7 P LOST ABSENT ABSENT MANUAL

Red cells indicates maximisation
During transformation
= i.e. different IN(SE) transformed in
IN(SA) leads to different OUT(SA)
=> This shall be discussed

FRENCH
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MAHUAL PRESEHT PRESEHT MAHUAL 3
HANUAL FRESENT AESENT HANUAL F

HANUAL FRESENT ERF HANUAL
MAHUAL ABSENT FRESENT MAHUAL G
HANUAL AESENT AESENT HANUAL H
MAHUAL AESENT ERR MAHUAL
MANUAL LosT FRESENT MANUAL
MAHUAL LosT AESENT MAHUAL
HANUAL LOST ERF HANUAL
HANUAL ERF FRESENT HANUAL
MAHUAL ERR ABSENT MAHUAL
HANUAL ERF ERF HANUAL
AUTG FRESENT FRESENT MAHUAL 4
AUTG FRESENT AESENT MANUAL E
AUTO PRESEHT ERF MAHUAL
AUTO AESENT FRESENT HANUAL [
AUTO AESENT AESENT AUTO o
HUTO AESENT ERR ERR
AUTG LoST FRESENT HANUAL
AUTO LosT AESENT MAHUAL
AUTG LosT ERF MANUAL
AUTO ERR PRESEHT MAHUAL
AUTO ERF AESENT ERF
ERR: FRESENT FRESENT MAHUAL 1
ERF; FRESENT AESENT HANUAL J
ERR FRESEHT ERR MAHUAL
ERR AESENT FRESENT MANUAL K
ERF: AESENT AESENT AUTOIERF: L
ERF AESENT ERF
ERR LosT PRESEHT MAHUAL
ERR LosT ABSENT MAHUAL
ERF LoST ERF HANUAL
ERR ERR FRESEHT MAHUAL
ERR ERR AESENT
ERR ERR ERR
LOST FRESENT FRESENT HANUAL M
LosT PRESEHT AESENT MAHUAL
LosT FRESEHT ERR MAHUAL
LOST AESENT FRESENT HANUAL o
LosT ABSENT ABSENT MAHUAL P
LosT AESENT ERF MANUAL
LosT LosT FRESEHT MAHUAL
LosT LosT AESENT MANUAL
LosT LosT ERF MAHUAL
LOST ERF FRESENT HANUAL
LoST ERF AESENT HANUAL
LosT ERR ERR MAHUAL




Method for consistency

between MBSE and MBSA

Returns of experience
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What We Learn...

It is hard in some case where speciality do regroup inputs and outputs
(e.g. grouping all flow by sources or grouping by similar treatment on flow)

Redoing transformations that proof the non destructive changes or the identification of maximisation done

The SE segmentation of range of data can be an help to think in state and reuse of SA tools.
E.g. simulations so SE can experiment their specification and avoid waiting Ivv level while they better
understand SA model)

Memory effects beetween vectors (i.e. sequence in vector order) are hard to do.
We can pass from exhaustiveness to some case of vectors association only.

Create variations on inputs vectors to get corresponding outputs need fuzzying tools and automation.

When tests are echaustive, we can reduce the lambda of context of a failure.

fit

FRENCH

e (.. Instead of maximizing for all the situation, isolate the risky situation and modulate effect
regarding its failure rate occurence)



	fd@SsrVideo: 


