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RQA — QUALITY Studio

RAT —AUTHORING Tool

KM — Knowledge Manager
TRACEABILITY Studio

V&YV Studio

REx — REQUIREMENTS Engineering
Tool for MS Word

SES ENGINEERING Studio

All rights reserved © The REUSE Company 2024 4



COMPAMY

@ _R=US= WEBINARS 2024 The presenters

* Current position: Senior Key Account Manager at The REUSE Company
* Master’s degree from the University of Montreal (Canada) and the IMT Atlantique School of

Engineering (France).

‘,@; llyes Yousfi * Background in energy and mechanical engineering

* Involved in a research project around the environmental impacts of end-of-life management

of aircrafts (2014)

* Consulting services to help industry actors leverage and digitalize Systems Engineering
activities.
* Passionate about international projects and learning languages, llyes speaks 4 languages

fluently: English, French, German and Spanish.
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* SES ENGINEERING Studio implements the notion of Interoperability hub (SSoT —

Synchronized Source of Truth):
* No one-to-one connector: every tool connects to the hub. Destroying silos

* No wipe-out approach: each individual source synchronized in SES remains the Authoritative

Source of Truth (ASoT)
* Source tools from many different disciplines: textual, modelling, code editor, testing....
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TEAMCENTER A — MATLAB o
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Interoperability Hub - SSoT !i
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Data -> Knowledge

——— — — .
Data Information Knowledge Wisdom

R

Source:The[i]Factory
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Stage |

Scattered Toolchain:
Tool-centric approach

vl

DIGITAL THREAD:
SSoT + Traceability
» Global impact analysis

D | SYNCHRONIZED

SOURCES OF TRUTH
SSoT
» Universal (Life Cycle
wide) Configuration
Management
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The path to universal tool interoperability

TOOL INTEROPERABILITY:
Digital Thread + universal data
exchange operations:

>
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Copy

Merge
Synchronization
Migration
Conversion
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Stage |: Scattered SE tool-
chain : Tool-centric approach

< Feasibility Study Operations Changes( o5

s o™ ad A e
| Exploration Maintenance  Upgrades

Lifecyle Processes \

" Operations . Validation

. System Verification Plan
System '\ _(SystemAcceptance) .

Requirements ',

Conceptof \ System Validation Plan - System

System
Verification &
Subsystem
. Verification Plan
ngh-lrevel "\Ss‘t:bﬂstin Aicep_tan_o:) Subsystem
Design ‘~,\ Verification
T it / Device
Detailed '\ TestPlan UnitiDevice
Design Testing

3

Software / Hardware
Development
Field Installation

e — Stage I

Scattered Toolchain:
Tool-centric approach

Implementation
Time Line Development Processes
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the assets.
* Back-up copy

Stage 2: Synchronized Sources of Truth
Universal configuration management for all

chitectd s)

= ‘easibjlity Study
. Regbn \ oncep \
ploratio \\
ifecyle Processes

&4

and and

Operafions  Changes . Retirement/

Maintenance  Upgrades # eticane

Conceptof\__ _ System Validaion Plan_ ___ | System
Operations \.\ Validation

System Verification Plan

3 \ < _(System Acceptance System
B\ oo™ e Jletains
% il Subsystem Deployment
%}, ", Verification Plan
% High-Level \ Sub
2 . it )
3 Design Verification
% — \Unit/ Device ~
3 Defailed '\ TestPlan UnitDevice Jf /38
% s v s &
% Design Testing S
2 : &
Software / Hardware Document/Approval
Development -
Field Installation
Implementation
Time Line Development Processes
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» Universal (Life Cycle
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Change in Source source

Source
status

l Suggested

Updated action . @ o Update SES Repository Content with Source content

SES Repository status

Source & Repository

v PR hronized!
Change in SES B O ey 2] 2 [ syne
g O; 0 '} Loaded
A source
Source
sta_tus
ll| l

Updated

T Suggested

SES Repository status action ‘ . @ | Save SES Repository Content AND Update Source content
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Stage 3: Digital Thread

* End-to-end traceability

* Global Impact analysis and suspect links
detection

X 44

g@
. Regional . . “Sib St y\\ Operations  Changes (\ Retirement /

cep and and

e = GUIS) ) eporaon Meintenance _ Uparades ) _Repacemen
e ocyle Frocesees Conceptof \ System Validation Plan System
P Operaions . Validation
P o \\ System VeEﬁcaIion Plan e
{/ = L ) " System | {System; zeman_ce)_,‘/e s
(R A ey
. \ Verfi Plan
3 High-Level '\(Subsystem Accepta b
X Design
’ D\ T— Uit/ Device
. A i B\ | Deleled \TestPlan UnitDevie
t 2 “ S, Design Testing
Software / Hardware Document/Approval
Development

Field Installation

‘ Implementation
Time Line Development Processes
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Synchronized Data to build Knowledge
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DIGITAL THREAD:
SSoT + Traceability
» Global impact analysis

SYNCHRONIZED
SOURCES OF TRUTH
SSoT
» Universal (Life Cycle

wide) Configuration
Management
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Synchronized Data to build Knowledge

Stage 4: Interoperability

* Information Exchange: Copy/Merge/Synchronize

* Object Binding

Synchronigzation

\'Q
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Transformation

\
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X Design
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INTEROPERABILITY:
Digital Thread + universal
data exchange operations:
Copy

Merge

Synchronization

Migration

Conversion

DIGITAL THREAD:
SSoT + Traceability
» Global impact analysis

VVVVY



@ R=USE  WEBINARS 2024 Natural Language (NL) vs. Models?

COMPAMY

MBSE: 3 pillars : Tools-Methods-Language (T-M-L)

...but there are other Tools, Methods, Language involved throughout the system life cycle.

Need for a common representation framework that neutralizes those 3 pillars all over the life cycle,
regardless of:

The tool used : PLM,ALM, Requirements Management, MS Office Suite...

The method used: Architecture frameworks, traceability, etc.

The language used: Natural language, SysML, software code...

All rights reserved © The REUSE Company 2024 15
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The hub’s conveyor: a tool-neutral representation language

Transformation SRL Transformation Output artifact
rules rules (and tool)
Text Text
UML/SysML ’ UML/SysML
Modelica ‘ ‘ Modelica
Simulink ‘ Simulink
Linking: data, information & \
knowledge
Tool System Centralized System Tool k
Knowledge Assets Knowledge
Base Repository Base
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The hub’s conveyor: work items...& knowledge!

stm [State Machine] Temperature Warrior [ Temperature Warrior ],J

?Start
]

Authen.ti.cation
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Temperature
Registration
System o
. Heatin (_;__' Conﬁgﬁralion '
Transformation Power Temperature . e o
System Warrior System at (10 s. w hen (validationDone) [wrongParameters]
ru |eS Validation Mode |
. w hen (validationDene) [Right parameters]
Ir.lforrpatl_on ‘ SEnoT \ N

Visualization " ReadyMode |

hesy Battle entry / displayTemperature

SVStem do / ListenAttackSensors

exit / startAttack
= “PiackFronEnemy
Combat Mode |
[ PostCombat |
e Mode |
End

Data Dictionary

System

Knowledge
Base
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Transfer Workproducts

No change of data model between source and target
Only migrate between same or different tools

Binding workproducts

Changes in one workproduct triggering changes to target workproducts

All rights reserved © The REUSE Company 2024 19
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Transfer Workproducts

No change of data model between source and target
Only migrate between same or different tools

Transformation SRL Transformation Output artifact
| | rules | | rules '~ (and tool)
b i e R NGRERUEEREEERRE e - - g :
| |
: Text : Text |
|
| UMUSysML | UML/SysML |
: Modelica Modelica i
|
: Simulink : ! Simulink i
| |
| 1 |
: i | Linking: data, information & |
! I : knowledge |
mobmmmmmmemooooe- R e et :
1 M 1 1 1
| Tool | System . System Assets Tool k |
Knowledge Store Knowledge
Base Base
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Transfer Workproducts

No change of data model between source and target
Only migrate between same or different tools

Binding workproducts

Changes in one workproduct triggering changes to target workproducts
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Tool j
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Transformation
rules

System
Knowledge
Base

SRL

Linking: data, information &
knowledge

System Assets
Store

Transformation
rules

System
Knowledge
Base
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Tool k
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Transfer Workproducts

No change of data model between source and target
Only migrate between same or different tools

Binding workproducts

Changes in one workproduct triggering changes to target workproducts
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Binding workproducts

Changes in one workproduct triggering changes to target workproducts

Transformation Transformation Output artifact

(and tool)

___________________________________________ I

| |

| |

| Text :

|

i UML/SysML i

: Modelica Modelica i
|

: Simulink ! Simulink i
|

| 1 |

| : Linking: data, information & |

! | knowledge :

S :_ _____________________________________ e 1

| 1 |

| ° 1 1

| Tool | System | System Assets Tool k |

Knowledge Store Knowledge
Base Base
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Binding workproducts

Changes in one workproduct triggering changes to target workproducts

[Condition] <System> <Function> within <Time_Constraint>

A
Object-level Interoperability:
If <Function> changes in the Model; = .
@ Recswe Attack & Cenfigure Roung
» <Function> is updated in all the : I
textual items bound to the model J: \ }
function.
@ Manage Tempersture Increase @) Manage Temperature Decrease @lhczmﬂoura Parameters @) Valdiate Round Parameters @Savn Round Parameters / O\
O O
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Binding workproducts

Changes in one workproduct triggering changes to target workproducts

Interoperability for Data Exchange & Conversion

While in Ready Mode, The Temperature Warrior shall Configure Round during |5 seconds.

(@ Receive Attack

t

@ Configure Round

L

|

@ Manage Temperature Increase

(@) Manage Temperature Decrease

(@ Receive Round Parameters

@ Validate Round Parameters

(@0 Save Round Parameters

All rights reserved © The REUSE Company 2024
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Binding workproducts

Changes in one workproduct triggering changes to target workproducts

A
While in Ready Mode, The Temperature Warrior shall Configure Combat Parameters
during |5 seconds.
@ Receve Attack @ Configure Combat Parameters
A
i
O
@ Manage Temperature Increase @) Marage Temperature Decrease @) Receve Round Parameters @) vaicate Round Parameters @) Save Round Parameters / \
o_ O
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Transformation
rules

° Ny

Interoperability for Data Exchange & Conversion : custom operations

Transformation
SRL
rules
?
Linking: data, information &
knowledge
System Assets System
Store Knowledge

Base
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Output artifact
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Text
UML/SysML
Modelica

Simulink

Tool k

28



RS

Interoperability +
Traceability

The digital
thread



@ :EUSE WEBINARS 2024 Workproduct Binding: Traceability + Interoperability

COMPAMY

Want to learn more about this topic?

Semantic Traceability:

How to keep the digital thread all along the
Systems Engineering lifecycle

Interopera
bility

Jose M
[y

Binding * Tool-neutral
* Powered by semantic

algorithms

Traceability

* Fuelled with synchronized

project data dictionary

(knowledge domain)
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Document centric CCC* vs. Data-centric CCC*

Traceability

Traceability

Traceability
KPI

System Verification Plan 2
Accept System
System, .@ep_an_ee)_,w fcalion &

Traceability discovery + suspect links = Consistency + Completeness

Traceability KPI

Changes .
S and (\ Retirement /

Maintenance _ Upgrades J Fepacenan

Subsystem
Verification Plan

Correctness:

* link type by traceability link

Consistency:

Traceability
KPI

P Po P Pu P
p»> pP> P P> P

* % Suspect links

*CCC = Correctness, Consistency, Completeness

All rights reserved © The REUSE Company 2024
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Traceability + Interoperability & recursive processes

w Source: INCOSE Systems
Engineering Handbook, Ed. 4

-~
‘ Concept definition
Business or mission
analysis
L 4
Stakeholder needs and

requirements definition \ o=
v ' '
\ﬂ System of

Enterprise/system of systems

System analysis and
decision management

Recursion

PE=Y
wll ¥ ¥+

System o s
requirements definition | interest
¢ :  of—
o— — . b et e ™ defimton
= Architecture definition ST Business or mission )
3 P ew . oamlysis
= L - A Stakehokfer needs and 1
: RV requirements definition !
ra chlgn dc‘lnl“nﬂ ------------- '.’:j‘i'-‘.:-“-l"'—'.'.‘-'.;.;.'..‘.‘.'.’.:--
System definition System
v > - . 1
] requirements definition - Recursion
ECursic
L = Requirendents definition
o -4 R e System
g o Architecture definition : level n—1 -
ot ‘ > —TCYCTIr
[ I~ -~ T eYorwa
= Design definition AN :
//" |
FIGURE 3.5 lteration and recursion. Reprinted with permission from Garry Roedler. All other rights reserved.
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~ Enterprise/system of systems
’ Concept definition

%  Business or mission - - i =
> DYSIEm analysas an
analysis

¥ Recursion
Stakeholder needs and .
lul.llh‘lllgll‘l\ dettmtion |
\,\\Y:;'m \ System of \ Ob' S h b
F1! laeres ]ect yncnronize

requirements definition

A /' . o g
e Binding Baselines

decision managemeal

PEES

Ieration
h [ v [ ;l CT &I

i

Design definition

~ System definition
L]

S N

FIGURE 35 lIeranon and recursion. Repnated with permission [rom Garry Roedier. All other nghts reserved

Traceability:

Interoperability Content suspect
Update links

Traceability analysis
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Live Demo

#1: Data Exchange between tools (synchronization)
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#2:Transformation between tool languages (model conversion)
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#3:Traced Objects binding & roundtrip editing
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@ ~=LJS= WEBINARS 2024 Next webinar

DIGITAL VERIFICATION AND
VALIDATION ACCORDING TO
1ISO-15288 ACROSS THE V-MODEL

JOSE PEREIRA
KEY ACCOUNT MANAGER

Digitalize and monitor your V&V activities in compliance with I1SO-15288 standard

Centralize the V&V actions of your system development life cycle using the connectivity of SES ENGINEERING
Studio (interoperability hub).

Produce V&V reports and dashboards

Dates: February 13 & 15,2024

Link to register :
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https://www.reusecompany.com/webinars/digital-verification-and-validation-according-to-iso-15288-across-the-v-model
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Information about the Systems

Engineering Suite @ @

Resources (Webinars, handbooks)
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Request for demo

Support Forum
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http://www.reusecompany.com/
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COMBANY YOUtUbe Channel

Subscribe to our Youtube channel to follow our latest content!
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https://www.youtube.com/user/TheREUSECompany

WEBINARS 2024 Contact information
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