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This document aims at presenting the operating instructions that concern the proof of concept tool build to manage

change evolution and maintain consistency over time, referred to as dynamic consistency management.

1.2 Referenced documents

1.2.1 S2C referenced documents

Title

Reference

POC Dynamic Consistency Management

NT-S085L01-047
ISX-S2C-DOC-471

S2C_Cotation_Impact_S03_2023

NT-S085L01-049
ISX-S2C-DOC-473

1.2.2 External referenced documents

Title

Reference
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2 Overview of the POC Dynamic Consistency Management

This POC is a tooling demonstration of what can be done in terms of change and impact analysis of SE or SA artefacts,
based on a traceability plan. This POC is intended to help the safety analyst in the impact analysis of his perimeter, when
any inputs data has changed.

Additional services of the PoC (vs COTS) :

$2C Dynamic consistency » Suggestion of traceability links when artefact change;

management PoC + Impact analysis;
+ Severity quotation of the impact
S2C PoC
(Backend A Frontend

| Artefact management;

| management
Suspicious links alerts

| Aeract [ i
i federation [f s [
MBSA Tools ! n i | 5 (evolution) |
SimfiaNeo, | Traceabil | : — ;
{ Excel) 3 matricesny Suspiscious |  Validation and update of §
} links 3
| i } -

Traceability Matrices
Edition/Visualisation

1 management

MBSE Tools
(Capella, Excel)

| Links evolution

- 1

Existing 1 Impact analysis
traceability |
(Excel)
Baseline management Change e Legend
evoluions [ Gropn araysis | N Wewseniees |
-------------------------------------

PoC example, with Capella, SimfiaNeo and Excel for illustration purpose
Figure 1: PoC architecture overview

This POC offers some current services (in purple), already proposed by other COTS tools, but makes also a focus on new
services (in green), not yet implemented in COTS:

- Suggestion of traceability links when artefact change;
- Impact analysis;
- Severity quotation of the impact

The POC proposes a traceability management service where traceability matrix can be performed and modified. It also
proposes a first version of a links calculation algorithm, based on the analysis of the traceability matrix and the content
of the previous baseline. It suggests new traceability links between artefacts when artefacts have changed. This
algorithm is used to help the safety analyst in its analysis, during step by step propagation process (see frontend).

The service “change evolution management” is composed of different functionalities, as suspicious link or change
evolution management, but proposes also a mechanism to calculate the impact severity of a change (minor, major,
critical). This mechanism is displayed during the step by step propagation process. It is based on the decision trees
available in deliverable “S2C_Cotation_Impact_S03_2023".

The PoC home page is the one shown in Figure 2. On the left side is the main tab menu, the main initial page shows the
use-cases management.
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Main Ty I Tl Urified
tab s = ol
Drone Pice e o omh | s ot Drone Pice o Corra k| e Aot
menu 'g B, o '_D p
r * _ED
uC1 ucz
A A
The Use-case provides data to illustrate impact analysis on the The Use-case provides data to illustrate impact analysis on the
Extended Entreprise version of the AIDA system. The proposed single model version of the AIDA system. The proposed system
system aims at assisting civil aircraft Pre-Flight-Checks with a aims at assisting civil aircraft Pre-Flight-Checks with a drone-
drone-based system (or UAS). Connectors used are Excel and based system (or UAS), Connectors used are Excel and Capella
Capella and SimfiaNeo (MBSA)
"\\
Initial use-cases management

Figure 2: PoC home page

3 PoC Configuration

As illustrated in Figure 3, the tab menu on the left provides access to the “Configuration” set-up.

Use Cases

Configuration

Figure 3: Configuration tab menu

3.1 Connectors configuration

Connectors have to be declared in the Front-end, the “Connectors” tab (cf. Figure 4, at the top) gives access to the
connectors set-up. It defines the characteristics of the connectors in terms of identifier (name), description, type
(direct push from tool, or import file), the application domain of the tool (systems engineering, or safety engineering).
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Figure 4: PoC connectors configuration view

3.2 Traceability plan and matrices configuration

Matrices have to be declared in the Front-end, the “Traceability plan” tab (cf. Figure 5, at the top) gives access to the
matrices set-up. It defines the characteristics of the matrices in terms of identifier (name), type of link, source artefact
type and domain, target artefact type and domain.

Add matrix
Configuration ~ Traceability Traceability matrices declaration
/ plan tab button

menu selection characteristics

/
Y, 7

a
5

b
connecrons

TRACEABILITY PLAN

P wverfiedy  asssas mpts A rat s
ACT I Requirement: Sub-systems regs e
Is E3 1 e '
;l
Is sA / I
itemns " - 1.80f8 /

/

/
Edit or delete

existing

matrix

Figure 5: PoC matrices configuration view
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Use-case represent a set-up of data on an application case study (e.g. AIDA in Figure 6), on a given traceability plan, with

selected connectors. The actions for the management of the use-cases are shown in the figure bellow.

| Load
c‘
Use-case oot Extended Ent Unifed
menu . | 3
i ovo Pl e ol | e et [ cronepoo At
selection - . :
i ]
| v 5
|
|
| pomer power
| =0 =0 =
|
uct | uc2
AIDA, Extended Entreprise, Exc TA AIDA, Unified model, Excel, Capella, MBSA, SimfiaNeouc2
o O | o= (s
4
[N ~
|
|
The Use-case provides data to illustrate impact analysis ojw the The Use-case provides data to illustrate impact analysis on the
Extended Entreprise version of the AIDA system. The proposed single model version of the AIDA system. The proposed system
system aims at assisting civil aircraft Pre-Flight-Checks with a aims at assisting civil aircraft Pre-Flight-Checks with a drone-
drone-based system (or UAS). Connectors used are Exce| and based system (or UAS). Connectors used are Excel and Capella
Capella | and SimfiaNeo (MBSA).
|
[
I
o - Delete
new
Figure 6: PoC Use-cases management view

5 Baseline management
Artefacts from SE, SA and traceability are managed in baselines, for each use-case, it may exist several baselines

corresponding to different iterations of the data of the use-case. The baseline menu is available after loading a use-

case.

Baselines can be added, deleted in the view shown in Figure 7. Only one baseline can be manipulated at a time (selected
with the load button). The baselines characteristics are: id, name, status (validated, not —i.e. inconsistent state).
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6 Authoring tool connectors

Authoring tools in the SE or SA domains have additional functionalities to push or export data for the PoC. This section
illustrates the Eclipse services available with examples from the Capella connector.

6.1 Artefact management and communication to the PoC

Following an Eclipse implementation approach, a pop-up menu is available with a right-click on the modeling elements
you want to push to the PoC platform, or export to an intermediate Excel or Json file format. The category in the menu
is “S2C”, as shown in Figure 8. When selecting a modeling element, this element, and all sub-elements of the same type
are considered by the push/export actions; e.g. in the example the root physical function and all sub-functions are
selected.

v 4 > AIDASIC
~ B ADA_top_level LT
s REC Catslo 03 Capela Element
B Operationa Copy As
i3 System An: o Cue
B Logica! Arc &

Copy
v 1B Prysical An [ Pt
() Copyrigl 3 Delete

2 Prysicat A
@ Regurel % SeaContet bt g
£ Copadlll %, Sort Sebest ﬁ" 4
& nterface Maee By co
@ Data =1 Undo niiakee hidden cements CaeleZ ;’:_
v B St 1 pa % =
£ prysi fah
72 WA 2 Shaw in Sewch 5
DDVLY L A
BE  Show n Semartic Browser -
POELP | ™
$how in Diagram [dior a
CHELPA o Show Impact Ansbymic..
oD P 2
02 ML poor

u,
s

corm P :: w r;m:‘vm
to b i ¥ ’
it e 55 Edtinng View
ED  Send to Mass Vaudlication View »
DUV A
DOFL Py M Fafresh Al Sub Reprecentations

Famove Hdden Haments

on gL Py W
DOUSLF (v Valdete Modd
H FEC/FRL ¥
Wizaeds N
[F Fast Li B v 2% Semantic Br
Fo Ly ] Alecation Mansgement imation 22 Semantic Browser
20 » Export to fxcel |
Fragment.. Export to KON
x v Pol {
P AIDA_top_leve A0 A te Progress Moritening > 'w]

Figure 8: Capella modeling element management

In the case of an export, the destination file must be defined, cf. Figure 9. For both export or push, additional information
must be completed (not available natively in the tool), cf. Figure 10, which author information you want to add, the
systemic level (aircraft manufacturer, system provider, or item provider), the baseline id concerned with the action.
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Excel file export selection

Define the Excel export file

Enter or select the parent folder.
AIDA_top_level

il =

=3 AIDA_control_desk [aida-architecture master]

I3 AIDA_flight_control_system [aida-architecture master]
> 7 > AIDA_payload [aida-architecture master]

I3 AIDA_propulsion_unit [aida-architecture master]

3 AIDA_remote_control [aida-architecture master]
~ 7 > AIDA_top_level [aida-architecture master]

& > output

File name: | F_xport—system—functions‘xslx‘csv

Advanced > >

® < Back Finish Cancel

Figure 9: Capella wizard export file selection

S O X

Additional export information

Additional information is needed to feed the baseline

Author: | 52C Team |
Systemic Level: | Aircraft Manufacturer v|
Baseline: | baseline 1 |

@ < Back Next > Cancel

Figure 10: Capella wizard information edition
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6.2 Change evolution management and communication to the PoC

For change evolution management, the PoC relies on configuration management tools included in the authoring tools;
i.e. for Eclipse based tools like Capella and SimfiaNeo, on Git and EMF — Diff/Merge mechanisms.

Once the modification is done and management with Git. EMF Diff/Merge is called via the “Compare With” menu as
described in Figure 11. The configuration details of EMF Diff/Merge can stay to default, as shown in Figure 12.

Hew »

Open

Dpen With »

Copy Aa »
it
Delete

»
t ,
i >
» B Compare With ¥ ek O
& Rep Feploce With » Lecal Hatery..
PSP g etie Atefrer Each Othet g medils
=i > MDA P WEAD Saipicn
i Copyright ndes
5 = oulgut v Frevizus Beviticn
2 < W Eranch, Tag of Refererce..
I Fast Lirker © X o= 0 Mpropemies 0 i Information &l Cemma
Figure 11: Eclipse “Compare with” menu
£ EMF Diff/Merge m] s

Define the comparison operation to perform

Define the comparison method and the role played by each model in the comparison.

Roles
Left: UAIDA_‘[Gp_IeveIfAIDA‘[apella Modifiable
Right: | Commit: AIDA.capella 6ccb3da.. (romaric.demachy) Modifiable

Comparison method
Configurable comparison method supporting Capella models ~

Configure...

Figure 12: Eclipse “Compare with” configuration details

The classical model diff/merge editor opens, and shows the old version on the right, the new version on the middle, as
represented in Figure 13.

A vertical line or highlighting indicates, if necessary, an update of the text compared to the previous version This document is the property of the S2C Project Participants : I'IRT Saint Exupéry, et de
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2 AIDA_top_level

v @ AIDA top_level (45)
v £ Physical Architecture (45)
v & Physical Functions (35)
v @ Root Physical Function (35)
> S Manual control path (4)
> S Attitude and altitude control COM (2)
v @ [SF2] Control drone attitude and position (29)
@ [SF2.3.1] Control attitude (Automatic Mode) (2)
> @ [SF2.3.2] Control attitude (Manual Mode) (26)
> & Structure (10)

v @®

& [PAB] Functional allocation of Flight control system &0 Compare AIDA capella Current and 6ccb3da &2 =g
£) EMF Diff/Merge Viewer §
Synthesis & @ B 3* <~ || 2 /AIDA top_level/AIDA capella & || ra Commit: AIDA.capella 6ceb3da.. (romaric.demachy) []
~ €5 AIDA _top._level (45) > @ [SF7] Monitor drone control ~ > @ [SF6] Manage mission ~

> @ [SF8] Provide direct remote identification information

> [SF1] Control drone propulsion

[SF2] Control drone attitude and position

> [E DAL level FDAL

> @ [SF2.1] Automatically control drone position

> @ [SF2.2] Acguire pilot orders

s G [SF2.3.1] Control attitude (Automatic Mode)

> @ [SF24] Control altitude

> @ [SF2.5] Compute motor commands

> @ [SF2.3.2] Control attitude (Manual Mode)
Ry [Function Realization] to [LogFun_4] Control drone mot
B4 Pitch consign

B4 Roll consign

Dl Yaw rate consign

bl Vertical speed consign
bl Attitude AP consigns

D Thrust AP D Thrust AP

D4 Ptheta D4 Ptheta

D Pph D= Pphi

31 Pps Bl Pps

B Thrust ™ Bl Thrust v
< > |« >

> @ [SF7] Monitor drone control
> @ [SF8] Provide direct remote identification inf
> @ [SF1] Control drone propulsion
v @® [SF2] Control drone attitude and position
> [ DAL level FDAL
> @ [SF2.1] Automatically control drone positi
> @ [SF2.2] Acquire pilot orders
» @ [SF2.3] Control attitude
>
>

@ [SF2.4] Control altitude

® [5F2.5] Compute motor commands

Ry [Function Realization] to [LogFun_4] Conti
B4 Pitch consign

B4 Roll consign

Dl Yaw rate consign

bl Vertical speed consign

bl Attitude AP consigns

Figure 13: Eclipse “Compare with” editor

A right-click on a diff in the editor provides access to the S2C PoC menu to push the modification captured with Git, as

shown in Figure 14

v I [5F2] Control drome aftiluce
% [SF2.3.1] Comtrol as—
» G [SF2.3.2] Comtrol & /

Lo T

-‘-wh_rchmg.lﬁl
‘grae chargeit)

Fuith mesddic i |

» i [SF2B

W [5F2.3
.::3. 1
I

Figure 14: Push from Eclipse “Compare with” editor
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7 PoC Dashboards

As illustrated in Figure 15Figure 3, once the use-case selected and baseline loaded, the tab menu on the left provides
access to the “Dashboards” view. Figure 16 shows the different tabs available: domain artefacts overview (SE and SA
considered in the use-case), traceability matrices according to the traceability plan, and the impact analysis services.

Use Cases

Baselines

Dashboards

Configuration

Figure 15: Dashboards tab menu

Dashboards menu  Artefacts overview  Traceability

selection matrices
~———— Impact analysis services

=]
ARTEFACTS  TRACEABIL IMPACT ANALYSIS

1]
<

Name Type Description Revision Author Date Comment Domain Tool Systemic Level Baseline ID

1 FHA_Assl ceabl_ Drone is operated i  AFHA Assumption unknown $2€ Team & Excel Aircraft Manufactu.. baselinel
2 FuA_ass2 ceabi The drane operato_ | AFHA Assumption unknown $2¢ Team sa excel Aircraft Manufactu... baselinel
3 abi. | Drone is operated .. | AFHA ASsumption unknown $2¢ Team sa excel Aircraft Ma elinel
4 | FHA_Ass4 ceabi_ Drone will fall with_. AFHA Assumption unknown 52€ Team & Excel Aircraft Manufactu.. baselinel
5 FHA_ASSS ceabi_ Outside suthorised.. AFHA Assumption unknown $2C Team sa £xcel aircraft Manufacty.. baselinel
5 FHA_ASSS ceabl. The drone is festur... AFHA ASsumption unknown s2c Team sa exce aircraft Manufactu... baselinel
7 FHA_AssT ceabl_. The monitoring fun... AFHA Assumption unknown 52C Team 54 Excel aircraft Manuf baselinel
B FHAAssE oring fun... AFHA Assumption unknown 52¢ Team sa Excel aircraft Manufac
3 FHA_As9 oring fun... AFHA Assumption S2C Team sa Exce aircraft ¥
10 FHA_Ass10 The flight is autom... | AFHA Assumption $2¢ Team sa Exce Aircraft Manufasty,
11 FHA_Assll The operator is abl..  AFHA Assumption 52C Team 54 Excel Aircraft Manufacty,
12 FHA_Ass12 The operator reacti.. AFHA Assumption SIC Team SA Excel Aircraft Manufac
13 FHA_Ass13 Manually controle_ | AFHA Assumption $2¢ Team 54 Excel aircraft Manuf
14 FHA_fssld aring fun... AFHA Assumption 52C Team 54 Excel Aircraft Manut
15 FHA_ASS15 AFHA Assumption SIC Team SA Excel Aircraft Manuf,
16 Feol Failure condition  Classification oper. 52C Team sa Excel
17 FCO2 Failure condition Classification oper. 52C Team SA Excel
18 Fco3 Loss of drone capa... Failure condition  Classification ope. S2C Team sa £xcel
15 Feod Loss of drone prot... | Failure condition  Classification oper. S2C Team sa £xcel
0 Fos Degradation of dro... Failure condition  Classification unknown $2¢ Team sa Excel
21 Feos incapacity Failure condition  Classification unknown S2C Team sa £xcel
22 Fc_prop_01 Erroneous thrust d... | PASA Failure Condi...  Criticty CAT, Falur... S2C Team sa £xcel
23 FC_prop_02 PASA Failure Condi...  Criicity HAZ Failur 52C Team sa Excel
24 Fc_prop_03 PASA Failure Condi... Criticity HAZ, Failu, $2C Team sa
25 | FC_struct .| PASA Failure Condi... Critcity CAT, Failur.. $2¢ Team sa
26 | FC_control 01 PASA Failure Condi... unknown $2¢ Team A
7 Fe_control 02 .| PASA Failure Condi... unknown $2¢ Team 4
28 FC_control 03 . | PASA Failure Condi... unknown $2¢ Team sa
29| FC_control 04 PASA Failure Cond unknown $2¢ Team A
30 | FC_control 05 unknown $2¢ Team A Aircraft Ma
31 FC_control 06 unknown $2¢ Team sa aircraft Ma
32 FC_control 07 . Criticity HAZ Failur... unknown $2¢ Team sa Aircraft Ma
33| FC_control 08 . Criticity HAZ Failur... unknown sa Aircraft Manuf
34 FC_control 03 Criticity MAJ, Failur... unknown $2€ Team M Rircraft Manufs
35 | FC_control_10 Loss of position co. . Criticity HAZ Failur... unknown $2¢ Team ™ Aircraft Manufactu,
36 | FC_control_11 depo. . Criticity HAZ Failur... unknown $2¢ Team 4 Aircraft Manuf
37 | FC_desk 01 ous flight p Criticity HAZ, Failur... unknown $2¢ Team sa Aircraft Manufactu,
fecord 1to 37 of 286 W “ Next B | Lask W

Figure 16: Dashboards view
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7.1  Artefacts view

Artefacts are presented in a table, with Excel like manipulation functions (sort, filter, ...), describing all the artefact
properties: id, uri, name, type, description, revision, author, date, comment, domain, tool, systemic level and baseline
id. Figure 17 shows a filtering on the type of artefact by taping a label. Figure 18 shows the filter wizard applied on the
tool property (here only Capella and Excel data have been connected to the PoC).

= 1D URI Name Type T Description Revision Author Date Comment Domain Tool Systemic Level Baseline ID
a : : : : : :
1 Feo1 http://s2c/traceabi... Uncontrolled dron... | Failure condition  Classification oper... | unknown 52C Team 2022/12/21 20:30.... sa Excel Alrcraft Manufactu... baselinel
2 FCo2 hitp://s2c/traceabi... Uncontrolled dron... | Failure condition | Classification oper... | unknown 52C Team 2022/12/21 20:30.... SA Excel Aircraft Manufactu... | baseline1
3 FCo3 hittp://s2c/traceabi.. Loss of drone capa.. | Failure condition  Classification oper... | unknown 52C Team 2022/12/21 20:30.. sA Excel Alrcraft Manufactu... baselinel
4 FCo4 http://s2c/traceabi... Loss of drone prot... | Failure condition | Classification oper... | unknown 52C Team 2022/12/21 20:30.... sa excel Aircraft Manufactu... | baselinel
5 FCos hitp://s2c/traceabi.. Degradation of dro...  Failure condition | Classification oper... | unknown 52C Team 2022/12/21 20:30.... sa Excel Aircraft Manufactu... | baseline1
6  FCOS http://s2c/traceabi... Incapacity Failure condition  Classification oper... | unknown 52C Team 2022/12/21 20:30.... E Excel Aircraft Manufactu... baselinel
7 | FC_prop_01 http://s2c/traceabi... Erroneous thrust d... | PASA Failure Condi... | Criticity CAT, Failur... | unknown 52C Team 2022/12/21 20:30.... sa excel Aircraft Manufactu... | baselinel
8 FC_prop 02 hitp://s2c/traceabi... Incapacity to depo... | PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... sa excel Aircraft Manufactu... | baselinel
9 | FC_prop_03 http://s2c/traceabi... Complete loss of t.. | PASA Failure Condi... | Criticity HAZ, Failur... unknown 52C Team 2022/12/21 20:30.... sa Excel Alrcraft Manufactu... baselinel
10 FC_struct_01 hitp://s2c/traceabi.. Erroneous thrust d... PASA Failure Condi... | Criticity CAT, Failur... |unknown 52C Team 2022/12/21 20:30.... SA Excel Aircraft Manufactu... | baseline1
11 FC_control_01 http://s2c/traceabi.. Erroneous desactiv... PASA Failure Condi.. | Criticity CAT, Failur.. | unknown 52C Team 2022/12/21 20:30.. sA Excel Alrcraft Manufactu... baselinel
12 FC_control_02 http://s2c/traceabi... Erroneous attitude... |PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... sa excel Aircraft Manufactu... | baselinel
13 FC_control_03 hitp://s2c/traceabi... Erroneous attitude... PASA Failure Condi... | Criticity CAT, Failur... |unknown 52C Team 2022/12/21 20:30.... sa Excel Aircraft Manufactu... | baseline1
14 FC_control_04 http://s2c/traceabi.. Erroneous position... | PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30: E Excel Aircraft Manufactu... baselinel
15 FC_control_05 http://s2c/traceabi... Erroneous control .. | PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... sa excel Aircraft Manufactu... | baselinel
16 Fc_control_06 http://s2c/traceabi.. Erroneous position... | PASA Failure Condi... | Criticity CAT, Failur... | unknown 52C Team 2022/12/21 20:30.... sa excel Aircraft Manufactu... | baseline1
17 FC_control_07 http://s2c/traceabi.. Erroneous control .. | PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... sa Excel Alrcraft Manufactu... baselinel
18 FC_control_08 hitp://s2c/traceabi... Complete loss of t.. | PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30: sa Excel Aircraft Manufactu... | baseline1
19 FC_control_09 http://s2c/traceabi.. Loss of position co.. | PASA Failure Condi.. | Criticity MAJ, Failur... unknown 52C Team 2022/12/21 20:30.. sA Excel Alrcraft Manufactu..  baselinel
20 FC_control_10 http://s2c/traceabi... Loss of position co... | PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... sa excel Aircraft Manufactu... | baselinel
21 FC_control_11 hitp://s2c/traceabi... Incapacity to depo... | PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... sa Excel Aircraft Manufactu... | baseline1
22 FC_desk 01 http://s2c/traceabi.. Erroneous flight pl.. | PASA Failure Condi.. | Criticity HAZ, Failur.. unknown 52C Team 2022/12/21 20:30: sA Excel Alrcraft Manufactu... baselinel
23 FC_desk_02 http://s2c/traceabi... Erroneous pilot co... | PASA Failure Condi.. | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30: sa excel Aircraft Manufactu... | baselinel
24 Fc_desk 03 hitp://s2c/traceabi... Erroneous pilot co... | PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... sa excel Aircraft Manufactu... | baseline1
25 FC_desk 04 http://s2c/traceabi... Erroneous or l0ss ... PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... sa Excel Aircraft Manufactu... baselinel
26 FC_desk 05 http://s2c/traceabi... Loss of Flight plan .. | PASA Failure Condi... | Criticity MAJ, Failur... | unknown 52C Team 2022/12/21 20:30: sa excel Aircraft Manufactu... | baselinel
27 FC_desk 06 http://s2c/traceabi.. Loss of pilot consig.. PASA Failure Condi.. | Criticity MAJ, Failur... unknown 52C Team 2022/12/21 20:30.. sA Excel Alrcraft Manufactu..  baselinel
28 FC_remote_01 http://s2c/traceabi... Erroneous pilot co... | PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... sa excel Aircraft Manufactu... | baselinel
29 FC_remote_02 hitp://s2c/traceabi... Loss of manual ove... PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... SA Excel Aircraft Manufactu... | baseline1
30 | FC_remote_03 http://s2c/traceabi.. Erroneous pilot co.. | PASA Failure Condi.. | Criticity CAT, Failur.. | unknown 52C Team 2022/12/21 20:30: sA Excel Alrcraft Manufactu... baselinel
31 FC_remote_04 http://s2c/traceabi... Loss of pilot consig... | PASA Failure Condi... | Criticity MAJ, Failur... | unknown 52C Team 2022/12/21 20:30: sa excel Aircraft Manufactu... | baselinel
32 | FC_remote_05 htp://s2c/traceabi... | Loss of pilot consig... | PASA Failure Condi... | Criticity HAZ, Failur... | unknown 52C Team 2022/12/21 20:30.... sa excel Aircraft Manufactu... | baseline1
33 FC_remote_06 http://s2c/traceabi.. Erroneous manual ... PASA Failure Condi... | Criticity HAZ, Failur... unknown 52C Team 2022/12/21 20:30.... E Excel Aircraft Manufactu...  baselinel

Record 11033 of 33

Selected:0 | Filtered:33 | Loaded:2%6

Figure 17: Artefact table with filtering by name on type

1= Sorting And Filtering

4 Sort Ascending 1% Sort Descending
= fustom Filter

O Capella

DO excel

Figure 18: Artefact table custom filter wizard on tool
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7.2  Traceability matrices view

As shown in Figure 19, the traceability matrices view provides details on the matrices. The matrix selection is accessible
via tabs (AC3 to AC11 in the Figure). For each matrix, a card provides insights on it: name, details available when
activating the detail button (cf. Figure 20). The view provides the following indicators: number of traceability link,
number of source artefacts, number of target artefacts. The initial representation of the matrix is a table (with source
and target).

Traceability Traceability matrix

matrices . selection Name Access to details

ARTEFACTS  TRACEABILITY MATRICES  IMPACT ANALYSIS

la )

B Details
Indicators , . ..o B et s P » e

~. Access to cross-
AN -
matrix

representation
Table
representation
ofthelinks i

—

(source to S onro o oot
ta rget) [$F2] Control drone attitude and position Loss of drone capability leading to mission abortion

[$F3] Provide drone navigation data Uncentrolied drone (drone fly away) in an unauthorized area

[SF3] Provide drone navigation data Uncentrolled drone in an authorized area

Figure 19: Traceability matrices view
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Aircraft function model - AFHA results Matrix

unknown

B Details
G2 Nb.of traceability linkis): 19 B nbof source antefacts: 8 B nb.of targetartefacts: s » o
~
5F1] Control drone propulsion Uncontrolled drane [drone fly away) in an unauthorized area
s51] Control drane propulsion uncontrolled drong in an authorized area
[5F2] Control drone attitude and position Uncontrolled drane (drone fly away) in an unauthorized area

Figure 20: Traceability matrix details view

A cross table representation of the matrix is also be activated, cf. Figure 21. Hovering with the mouse makes details
appear in superposition: about the artefact, cf. Figure 22; or about the link, cf. Figure 23.

m
nls o rioioigioio 2 s mimim o oim sl Tlolo
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8 5§ 8 8 8 38 i8 ©is 8 & gig g i ig w3 3 3 g2 g2 812
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Loss of drone cap..

Loss of drone pro...

Figure 21: Traceability matrix cross-table representation
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Name : Uncontrolled drone (drone fly away) in an unauthorized area

ID : FCO1
Uncontrolled dron... Description : Classification operability/reliability CAT; S/R repercussion Immediate effect of failure on Drone, operator, people around: Loss of drone uncontrolled in authorized area. Potentially crash on ii|
aircraft. Partial loss of thrust and loss of manual mode Erroneous thrust.

Uncontrolled dron... Domain : SA

Loss of drone cap...

Loss of drone pro...

Figure 22: Traceability matrix cross-table representation — artefact details overlay

Link ID: acnineisrefinedinto-04
Source: Uncontrolled drone (drone fly away) in an unauthorized area

Target: Erroneous desactivation of at most 3 engines

Loss of drone cap...

Loss of drone pro...

Figure 23: Traceability matrix cross-table representation — link details overlay

7.3  Change evolution notification

When an artefact evolves and is pushed to the current baseline, a notification appears in the platform, as shown in
Figure 24. Indications on the matrices impacted is also provided (in the example AC8 and AC 10 FTA).

Artefact evolution pop-up

notification o o
» Matrices impacted indications

=]

= of
ARTEFACTS  TRACEABILITY MATRICES  IMPACT ANALYSIS

€ Artefact evolution change detected
Please analyse the impact and validate the changes.

AC 10 FTA

AFHA results - PASA results Matrix

B Details

GD  Nb. of traceability link|s): 35 o] Nb. of source artefacts: 4 ] Nb. of target artefacts: 28

Uncontrolled drone (drane fly away) in an unauthorized area Erroneous thrust due to Propulsion system

Uncontrolled drone (drone fiy away] in an unauthorized area Incapacity to depower actuators due to Propulsion system

Figure 24: Change evolution notification and indications
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7.4  Impact analysis view

Figure 25 introduce the impact analysis view (top tab access), that provides three modules (inside vertical tabs):
*  Artefacts’ evolutions details;
* Impact analysis;

*  Impact resolution.

Baseline .
Impact analysis
menu .
) view
selection

ARTEFACTS  TRACEABILITY MATRICES  IMPACT ANALYSIS

Change impact analysis module

B ARTEFACT'S EVOLUT
Mumber of changes: 1
B IMPACT ANALYSIS

3 parts in the module (in vertical tabs):
* Artefact’s evolution details

* Impact analysis

« Impact resolution

Figure 25: Impact analysis view

7.4.1 Details of the artefact’s evolution view

The first module is the artefact’s evolution view (cf. Figure 26), it provides information on the number of evolutions
detected, and the detailed list of the evolutions. The properties reported are the following:

- Id of the change evolution;

- Artefact(s) modified (origin) in the current baseline
- New artefact(s) proposed by the evolution

- Rational behind this change,

- Kind of evolution (delete, replace, new)

Impact analysis .
view

Number of evolutions detected

* List of evolutions detected

ARTEFACTS  TRACEABILITY MATRICES  IMPACT ANALYSIS

* Properties (from Git)

* Artefact’s evolution details

Figure 26: Impact analysis view — artefact’s evolution module
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7.4.2  Details of the impact analysis view

The second module is the impact analysis provided to understand the relations between artefacts that are connected
through traceability links. Figure 27 introduce the module.

This module provides a graph representation of the artefacts (neighbors) related to a given artefact. The given artefact

has to be selected, into a matrix context (traceability matrix selection), as either a source element or target element of
this matrix. The Figure 28 shows the selection of the artefact from a list of target elements in the AC8 matrix.

Impact analysis
view Traceability matrix

selection

Depth level of
neighbors
computation

Graph visualization
panel

* Impact analysis module

Artefact selection (source
or target of the current
matrix)

Figure 27: Impact analysis view —impact analysis module overview

AL 1D FTA

"L Aircraft function model - Aircraft architecture model Matrix

ral aitiude

reel mbtiide

Figure 28: Impact analysis view — selection of the artefact

A vertical line or highlighting indicates, if necessary, an update of the text compared to the previous version This document is the property of the S2C Project Participants : I'IRT Saint Exupéry, et de
I'IRT SystemX, IRIT, CNRS, Safran Tech, Safran HE, Safran LS, Safran Aerosystems, Airbus Defence & Space, Dassault Aviation, Thales AVS, Thales SA, Liebherr, LGM, APSYS, Samares Engineering, DGA,
ONERA, .SupMeca.

Licence Creative Commons Attribution-ShareAlike 4.0 International (CC BY-SA 4.0) 21 / 25



. PROJECT CONFIDENTIAL
Fentete’ IRT Saint Exupéry NT-S085L01-050

S\ ; i
(( _'IF;\\\E\\XQUSPAEI:; S q ste m X IRT SystemX ISX-S2C-DOC-474

Version: V1

Figure 29 shows the result of the graph computation, with a depth of 1. With a deeper depth, Figure 30 shows the paths
highlighted between two artefacts, to understand the different possibilities the elements are related to each other.

AC 10 FTA AC11

"L Aircraft function model - Aircraft architecture model Matrix

npacted) [SF2.3] Control attitude

Selected item : 79fd1a18-e41e-4fa5-9d45-cffAb6bfe612 | [SF2.3] Control attitude

CTUATORS DUE TO FLIGHT CONTROL SYSTEM

Solectod ftom : 79101218 4416 41259045 <ITALELM06!

Figure 30: Impact analysis view — result of the graph computation — path details
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7.4.3  Details of the impact resolution view

The third module is the impact resolution, cf. Figure 31. For each matrix, the links (existing link(s) evolving to suspect —
in red in the Figure, and new generated links — in orange in the Figure) are represented. An action button (“show
impacted”) is available to filter on these links only. For each link, action buttons are available to accept the suggestion
(“validate”) or reject the suggestion (“reject”). An additional action is available to propagate the impact (more details
are provided later on).

Traceability matrix
selection

Change impact analysis module

ACI0FTA  ACIL

Severity impact guide

+ Impact resolution module Filter on impacted artefact only Actions on
suggested links

Figure 31: Impact resolution view

The reject action deletes the link (that will not appear in the view anymore), the validate changes the link status to
approved and changes the color as represented in Figure 32.

unction model - Aircraft architecture model Matrix

sysFun_a] control drone motion ude (Automatic mode) approved

4] Control drong motion rol athitude (Manual mode! approved potentis

Figure 32: Impact resolution view after resolution

The severity impact guide is available in the PoC (cf. Figure 33), via the “show severity impact guide” button in Figure
31. We refer to document ISX-S2C-DOC-473 “S2C_Cotation_Impact_S03_2023” for more details. This document
presents the different decision trees produced to guide the safety analyst in his analysis of the impact induced by
different possible triggering (and change) event. The decision tree lists the questions the safety analyst has to ask to
well evaluate the impact of the considered evolution.
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Change impact analysis module

BB ARTEFACT'S EVOLUTIONS

B IMPACT ANALYSIS

Aircraft Ar

@ IMPACT RESOLUTION

& show impscred & Show severity impact guide

Source Target Status impacted  Actions

[572.3.1] Control attitude

. Erronecus attitude/altitude control approved  patential VALIDATE  REJECT  PROPAGATE
{utomatic mode)

[82.3.2] Control attitude (Manual

Erronesus attitude/altitude control approved tential VALIDATE  REJECT  PROPAGATE
mode) e pat

Figure 33: Impact resolution view - severity impact guide

The guide helps understand the impact of the change on the safety analyst environment, that may (if wanted) propagate
the impact to his/her nearest environment. As described in Figure 31, for each outgoing artefact of a traceability link, a
propagate button is available, giving access to the menu described in Figure 34. A list of potential impacted artefacts is
shown, and a possibility to check the propagate checkbox and save button is provided.

Validate propagation
Name Impacted Actions

Uncontrolled drone (drone fly potential
away) in an unauthorized O propagate

area

[SF2.4] Control altitude b7e0cal10-5698-4cf6-alcf- potential
94994d780c82 propagate

[AIDA_Safety_05] AIDA_Safety_05 potential

Independance of monitoring O propagate
function to flight control

functions

Flight_Control_System_Safety_02  Flight_Control_System_Safety_02 potential

D propagate

Figure 34: Impact resolution view — propagation menu
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Figure 35 shows a result of a propagation, making appear the artefact and related links as potentially impacted.

| = L
Source Target Status Impacted Actions
[SF2.3.1] Control attitude B R
) Erroneous attitude/altitude control approved potential VALIDATE REJECT PROPAGATE
(Automatic mode)
[SF2.3.2] Control attitude (Manual ) )
mode) Erroneous attitude/altitude control approved potential VALIDATE REJECT PROPAGATE
VALIDATE REJECT PROPAGATE
[SF2.3.1] Control attitude Erroneous attitude/altitude control combined with incapacity to depower actuators R
aporoved potential ALIDATE REJECT PROPAGATE

Figure 35: Impact resolution view — result after propagation

7.4.4  Validation and update of the baseline

Figure 36 makes a focus on the definition of the new baseline id (on the left), and validation button (in green).

AC 10 FTA

Figure 36: Impact resolution view — update to new baseline
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