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specialized in the application of
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System Lifecycle Digitalization
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SES ENGINEEERING Studio: Interoperability HUB

» SES ENGINEERING Studio has implemented the notion of Interoperability HUB
(SSoT = Synchronized Source of Truth):

No one-to-one connector: every tool connects to the hub
Bidirectional transformation from every source to the HUB upper ontology
Source tools from many different disciplines: RMS, MBSE, PLM, ALM, MS Office, PDFs, DBMS

No wipe-out approach at all, those sources remain as the Authoritative Source of Truth (ASoT)
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SES ENGINEEERING Studio: Interoperability HUB

» SES ENGINEERING Studio has implemented the notion of Interoperability HUB
(SSoT - Synchronized Source of Truth):

Changes in the source are notified in the SES ENGINEERING Studio and raise the notion of
suspect links

Changes in the SES ENGINEERING Studio are persisted in the corresponding source tool (ASoT)
Empowered with:

additional Technical & Management Processes: Automatic Quality Assessment, KM, V&V...

a global Semantic Search Engine
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yemantic parsing of unstructured sources

2 End-to-End Semantic traceability

Traces into a heterogeneous environment
Automatic detection/suggestion of traces
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yemantic parsing of unstructured sources

2 End-to-End Semantic traceability

Traces into a heterogeneous environment
Automatic detection/suggestion of traces

Th e pi lla rS Of - Copying/Moving/Synchronizing Work products

No change of metamodel between source and target
Just moving among different tools

Interoperability HUB .

Negative Filters Transformations Custom Function Information

Types Stereotypes Type in source transformations Explicit Relationships

Type mapping information:

Digital thread

without frontiers

Total elements: 1
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() tnnlc: R/ /1R Al M PL/M 1tno ] ) \/ ()41

Semantic parsing of unstructured sources

2 End-to-End Semantic traceability

Traces into a heterogeneous environment
Automatic detection/suggestion of traces

Th e pi lla rS Of - Copying/Moving/Synchronizing Work products

No change of metamodel between source and target
- Just moving among different tools

Interoperability HUB 4 Transforming work products

Change of metamodel between source and target work products
Textual requirements to models, SysML to Capella. ..
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End-to-End Semantic traceability

Traces into a heterogeneous environment
Automatic detection/suggestion of traces.

Copying/Moving/Synchronizing Work products

No change of metamodel between source and target
Just moving among different tools.

Transforming work products

Change of metamodel between source and target work products
Textual requirements to models, SysML to Capella. ..

Binding Yyork products

Changes in one work product trigQering changes to target work products.

Remote connagtivity

Collaborative access to the content of a reposi
infrastructure.

even from an external
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Interoperability as an enabler for System Lifecycle digitalization

| ed ds f hort 15 - KPIs measurement
Emg— [ ) SET Tl | (1) - % Quality
=2 AORAS - % Traceability
PDF PDF HE
. . PROJECT REVIEW - % Global Configuration Management
2 — Functional Requirements are Ccustomer
extracted 16 - Connecting Attributes of

Architectures with properties in Physical
Models (Bindings)

2.1 Included in a requirements source: Polarion, DOORS, Codebeamer.
2.2 Traces are automatically created between System Requirements and

w C Authority demands
© O
c 3 3 — Requirements are written with the help of the Requirements 17 - Executing an FMU with
q) °
T = Assistant : .
2% S % |:| 4 — Overall CCC quality analysis can also be scheduled information of the Cameo Model
DL O fmi @0
D5 o 5 — Architectural Model structures are created in MBSE tool —
N GE) éN» 6 — Requirements are also synchronized with the MBSE tool (zig) 18 — Executing a cost simulation
S)::; N CAMEO [ MD using information from the
g Requirements and SysML Models
o o a')
7 — Models quality is calculated @
s 8 - If needed Requirements [/ model are rewritten
56
oo 11 — OEM contracts a supplier to develop a specific component
e 12— OEM and Supplier are using different MBSE tools
0o O 13 — OEM assesses the quality of the models created by the Supplier
S w ) : .
/ é”g 14 — Supplier’'s model is merged with the OEM model
SN
s

RHAPSODY
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Interoperability as an enabler for System Lifecycle digitalization

19 - UPDATED VERSION of the demands from Authority is received
Jo) e - — o L D O e e il
PDF PDF

Customer

20 — A DIFF is performed to see the changes

% 21 - Global Impact Analysis is performed

PROJECT REVIEW

22-Special actions are automatically created and sent to the PLM

23 — New Functional Requirements are automatically extracted
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Interoperability as an enabler for System Lifecycle digitalization

}Q 1 - Received Demands from Authority % ,ﬁ&,
PDF D el e e e e e e e PDF aYaYaVaVa

2 — Functional Requirements are
extracted

2.1 Included in a requirements source: Polarion, DOORS, Codebeamer.

Customer

2.2 Traces are automatically created between System Requirements and
Authority demands

1. Needs and demands from the customer, or standards from
regulatory bodies, can be parsed and transformed into work

products

2. Anew system requirements document can also be created in the
repository

3. A semantic search engine can find similar previous needs already
stored in the same repository

4. Traces between the System Reqgs. in a RMS and the needs (PDF,
Word, Excel...) are created in the project repository

5. Traces can also be suggested automatically
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Interoperability as an enabler for System Lifecycle digitalization

3 — Requirements are written with the help of the Requirements Assistant
4 — Overall CCC quality analysis can also be scheduled

Your quality rules for requirements (GtWR or other) are
configured iIn RQA — QUALITY Studio and assigned to a
System Requirements document

A set of suitable requirements patterns (EARS) Is also
assigned to the document

RAT — Requirements Assistant is the perfect way to write
requirements right the first time: real-time quality check,
pattern assistance, domain-specific vocabulary, semantic
search for similar requirements in your document...

Complete CCC quality dashboards & reports created in RQA
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Interoperability as an enabler for System Lifecycle digitalization

5 — Architectural Model structures are created in MBSE tool
6 — Requirements are also synchronized with the MBSE tool (zig)

cameo /mo 1. An MBSE tool Is selected to develop the conceptual
architecture of our system

2. Pileces of the model can be created automatically
from your textual requirements

3. Zig: A “copy” of the system requirements is
created (from Polarion) in our MBSE tool

4. Traces and allocation relationships among
requirements and model elements are created In
Cameo

5. Derived requirements are also created

6. Modifications are Injected into our requirements
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Interoperability as an enabler for System Lifecycle digitalization

CAMEO [ MD

7 — Models quality is calculated
8 - If needed Requirements [ model are rewritten

1. RQA Is used to analyze the quality of models based
on a set of predefined model-related rules

2. New requirements written in Cameo can be assessed
with the help of the Requirements Assistant >
%
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Interoperability as an enabler for System Lifecycle digitalization

9 - Zig-zagging requirements
and models

CAMEO [ MD
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" SySR-16 Requirem iker.gonzalez Medium
6 ent The Client’s GUI shall coordinate the interaction between the administrator and the Temperature
m n n Warrior.
baseline in the requirements source of — g ik

9 ent When in Ready Mode and the administrator confirms the combat initialization, the control laptop

shall request the Temperature Warrior to change into Combat Mode.

truth (Polarion) = —

4 ent When the Temperature Warnor is in theValidation Mode and (at least one configuration

parameter is empty), the Temperature ¢ shall enter the Configuration Mode.

2. Relationships created in Cameo are T e oo B s s

Combat command), the Temperature W

iker.gonzalez Low
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the Temperature Warrior shall enter the Post-Combat Mode.
C SySR-18 Requirem ker.gonzalez Medium
Polarion and the model element | [ e
SySR-18 Requirem ker.qonzalez Medium
3 ent The temperature actuation system shall modify temperature
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Interoperability as an enabler for System Lifecycle digitalization

9’ — Zig-zagging recursion

CAMEO [ MD

1. This zig-zagging between the RM and the MBSE tool
can continue at different layers of decomposition

2. Traces between the different layers of documents can be
created in the RMS or in the ontology (can be
synchronized)

3. Traces between the different documents can also be
suggested with semantic algorithms and Al
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Interoperability as an enabler for System Lifecycle digitalization

Our model iIn Cameo can be transformed into
Capella (or other tools and frameworks) to be
exchanged with the customer

Default transformation rules are included OOTB

Custom transformation rules can be created by the
end-user for a more accurate and semantic
transformation

Transformations might be bi-directional when
needed
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Interoperability as an enabler for System Lifecycle digitalization

11 — OEM contracts a supplier to develop a specific component
12— OEM and Supplier are using different MBSE tools

13 — OEM assesses the quality of the models created by the Supplier
14 — Supplier's model is merged with the OEM model

RHAPSODY

TIER 1

1. OEM allows a remote connection to its public model in Cameo
2. Supplier creates a new model in Rhapsody to develop a specific branch of the model

3. Supplier accesses the public model in the OEM’s remote connection, then Supplier
synchronizes this package with its own Rhapsody model

4. Changes made in Rhapsody are synchronized with the content from the remote
connection

5. OEM can visualize changes in the public model in Cameo, even if they were injected
with Rhapsody

6. A quality assessment of the contents provide by the supplier can be executed by OEM
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Interoperability as an enabler for System Lifecycle digitalization

15 - KPIs measurement

- % Quality

- % Traceability
- % Global Configuration Management
PROJECT REVIEW

1. Information about the level of assessed quality
(CCCQC) of requirements and models, the level of
completeness for traceabillity, as well as the
status of verification, Is collected all throughout

the thread

2. This info can be shown within a complete set of
dashboards and matrices

3. And exported into customizable reports
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15 - KPIs measurement

- % Quality

- % Traceability
- % Global Configuration Management
PROJECT REVIEW

1. Information about the level of assessed quality
(CCCQC) of requirements and models, the level of
completeness for traceabillity, as well as the
status of verification, Is collected all throughout

the thread

2. This info can be shown within a complete set of
dashboards and matrices

3. And exported into customizable reports
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Interoperability as an enabler for System Lifecycle digitalization

PROJECT REVIEW

16 - Connecting Attributes of
Architectures with properties in Physical
Models (Bindings)

&=

1. Connect to the Logical Model in Capella

2. Connect to the simulation model (in MS Excel for
example)

3. Connect to the results document in MS Word

4. Perform the bindings from Capella to the simulation model

5. Perform the bindings from the simulation model to MS
Word

6. Execute the model and get the results in MS Word
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Interoperability as an enabler for System Lifecycle digitalization

17 — Executing an FMU with
information of the Cameo Model

n A
Mj | o Z L B o _
—— SYSTEMS MODELER B 3805 S o Ml 2y haa e H t" Heoee \OHOTH - o = O @ B &P»

Librares Srowser &x B

A My Car Disgeam * X | (1 RhapsoayRAT 2PaealieiRequ...| 1 RhapsodyRATSImptelotenact.. | (o0 Structuret | Ix Mt A B O  wotstle | Model | Text View | Rocett | C:lisers/fabio. dneno DesiapRocke Lmo

Select

1. Open the Architecture model (Cameo, Rhapsody,

Requuer

2. Configure the binding between the attributes of the
logical model (or even requirement) and the
parameters of the FMU

3. Execute the FMU to verify the model or the .
requirement il 1 e —

4. Receive the result with OK or KO Lee T
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Interoperability as an enabler for System Lifecycle digitalization

fmi

18 — Executing a cost simulation
using information from the
Requirements and SysML Models

wE

1. Connect to the sources where the information to be
linked with the Cost model Is stored

2. Connect to the Cost Model (COSYSMO), for example
IN Microsoft EXCEL

3. Bind the inputs of the cost model with the outputs of
the source connections

4. Execute the Cost simulation model in EXCEL
5. BiInd the results with a MS Word Document
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Interoperability as an enabler for System Lifecycle digitalization

19 - UPDATED VERSION of the demands from Authority is received
B e L L -
PDF l:l poF | LHHE

20 — A DIFF is performed to see the changes

Customer

% 21-Global Impact Analysis is performed

PROJECT REVIEW

1.

Customer decides to Issue a hew version of
the customer needs document

The updated version automatically generates
a baseline

Changes provoke a diff process shown In the
ENG Studio

Impact analysis for each change is also
shown graphically or with a table or matrix

A Semantic Search Engine allows to look up
for relevant information
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Interoperability as an enabler for System Lifecycle digitalization

ki

PROJECT REVIEW

22-Special actions are automatically created and sent to the PLM

1. The accepted new demands, once formally
accepted, Incur In new activities for the team

2. These new activities are generated
automatically in Teamcenter

29 | Allrights reserved © The REUSE Company 2025 @ @


https://twitter.com/ReuseCompany
https://www.linkedin.com/company/the-reuse-company

Interoperability as an enabler for System Lifecycle digitalization

‘ 23 — New Functional Requirements are automatically extracted

1. New customer needs are transformed Into
new system requirements

2. The corresponding Interoperability
operation needs to be executed

3. Traces between the need and the created
requirements are automatically included
Into the system
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— approach to enable erevsecompany

S MA RT Syste m S USA (Boston) — SWEDEN (Stockholm) — SPAIN (Madrid)

. +1860 987 8900
‘446 (72) 232 24 63

Engineering Lo o 17250

JOIN US FOR #INCOSEIS 2025!

REUSE

wﬁ V% COMPANY

35th Al e 'NCOSE A passport towards a Dlgltal Thread
| without boundaries

hybrid event

Ottawa, Canada N 1 ~ BOOTH 607-609
July 26 - 31, 2025 ‘
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