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CTO at The REUSE Company
Systems Engineering Professor at Universidad Carlos lll de Madrid (Spain)

INCOSE

> Former President and Technical Director of AEIS (INCOSE Spain)
> Member of INCOSE RWG / PLEWG / KMWG
» CSEP / ESEP

PhD in Robotics with SW Reuse as topic
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About The REUSE Company

“The REUSE Company is a solutions provider
specialized in the application of
and to improve
the of the life cycle
following the principles of

V4
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@ R=US= About The REUSE Company

“The REUSE Company is a solutions provider
specialized in the application of

and to improve
the of the life cycle
following the principles of N
We promote system life cycle management By...
methodologies...
stating an Integration Hub (Repository)
| guided by r SuSe, providing connectivity to all siloed tools in the ecosystem
driven by a knowledge-centric + model-based enabling unlimited interoperability among tools
approach

, T offering full support fo fechnical management processes for all
( => supporting authorifative source of truth), connections (as defined in ISO 15288)

iIntegrating Document Centric views inside MBSE digitalizing the life cycle management workflow

empowering Microsoff Productivity tools as pure SE solutfions
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Evolution of System Engineering (SE)
to Model Based Engineering (MBE)
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Transitioning from a document-focused mindset to a digital engineering

mindset that leverages information flow across the lifecycle.

— PHYSICAL
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Evolution of System Engineering (SE)
to Model Based Engineering (MBE)
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Transitioning from a document-focused mindset to a digital engineering
mindset that leverages information flow across the lifecycle.
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@ R_EUSE Context: Enormous Tools Ecosystem within one organization (to fulfil with modern SE)

COMPANY

) ORACLE"

SPACE ULAS . A7 3Bt
sne — Ursited Launch Alliance R)CREATE X D E-BUSINESS SUITE
SR = SohdWorks

Aed @AMEO| 723 pmirt

~i-/i<= AF-SIM 7 cATIA

Technologies ~«rc=race " "

iIngworx

[ Rolls-Royce gL & PHOENIX C:':N/;VCE;E s g

. e

Appian 2
Honeywell °. 0 : i
GENERAL Creo glt - héh 3

Raytheon bpvnamics .‘ PCIth =“M!=

United
Technologies Egll':ll::ace

& megiEEiraw . BlueYonder
® ©® @ 7 simuLia Uj PEGA @ servigistics:

Egypt Jordan Singapore . N x
®© O A G ®» -
eQubec/ g\’\z:\ﬁ

Belgium Denmark Netherlands Norway Israel SOL|D EDGE ‘
LS

2= 0 =0=0 © A AUTOCAD MATLAB

Korea Pakistan \Venezuela Turkey Greece

®0B B i
oo©%@“”\

Thailand Indonesia Bahrain  Portugal  Taiwan XS AR

.com Collaboration Tool APls

' Interoperablllty Layer
PLM Platforms Models & Simulations | HOT

https://www.linkedin.com/pulse/digital-engineering-interoperability-chris-sharbaugh/

ﬁ@

Data Services System APls - OTAPIs .mil Collaboration

BNy —\S e 10 All rights reserved © The REUSE Company 2024 @ @



TH=

~r=US= Context: Modern Systems Engineering

COMPANY

Evolution of System Engineering (SE)
to Model Based Engineering (MBE)
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VIRTUAL PRODUCTION
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Transitioning from a document-focused mindset to a digital engineering

mindset that leverages information flow across the lifecycle.

— PHYSICAL
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@ R_EUSE Context: What the NEEDS seem to
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Complete Traceability / Qualification / etc. within the Tools Ecosystem

Digital Thread Enabling and Automation within the Tools Ecosystem
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@ R_EUSE Need of Interoperability within same Engineering Domain
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@ R_EUSE Need of Interoperability between Engineering Domains
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Organization A
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Organization B

Organization A

Organization C
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Interoperability within the
same SE Domain

Interoperability between different
SE Domains

Interoperability between
departments of same organization

Interoperability between different Organization B
organizations:
OEM-Tier
Collaborative Development
etc

Organization A

Organization C ,
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Engineering Disciplines
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The passport content

Acquisition & Supply

AGREEMENT PROCESSES
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Connection to a
Source Tool

Connection to a
‘ Source Tool
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Connection to a
Source Tool

Connection to a
Source Tool

SN2 -
POLARION
RHAPSODY
Connection to a Connection to a
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The philosophy of the Connectivity capability

Connection to a
‘ Source Tool
@
SSSSS ‘ ‘ )
CAMEO

SOURCE Tool

- Content Managed by Source Tool
- No changes in the way you work

- Functionality 100% available
- F1(), F2(),.. Fn()

- SE Capabilities sometimes available
- Versions, Traceability,

INTEROPERABILITY Hub

Access to Source Tool content (API)
Access to Source Tool Functions (API)
CRUD operations when available

ALL Technical Management processes available

Traceability, Configuration, Changes, Conflicts,
Decision, Quality.V&V

States Management Source / Repository
Off-line Changes shown on the fly is SES

Lifecycle Management workflow on top of
connections

All rights reserved © The REUSE Company 2024
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REPOSITORY (SKR)

- Synchronized Source of Truth (SSoT)

- Manages Source content changes, baselines,
Versions, differences etc.

- Stores all Technical Management data
Quality, Risks, Alerts, Decisions,V&V,..

- Core of Archiving, Information and
Knowledge Management processes

- Means to connect OEM and Supply Chain

22
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The philosophy of the traceability capability

Connector to Work-products
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Traceability Studio VI8 full Demo (44.28 min)
24



TH=

~_R=US= The philosophy of the quality capability

COMPANY

Quality Measure
Connector to

Work-products

Quality Metrics

. . gm Work-products e /\ﬁ |
Connection | representation Sl / e

MS WORD T ®

o —
E @B E, W [ o)
. . V t ne T t
r IEM . —
\'/ — - ;
Wmf\ -
e ‘ Models Quality Patterns (Rhapsody) (5.38 min)
? I1BM Engineering Systems Design Rhapscdy - Architect for Systems Engineers - RQA_Dem_Examy
Ha, File Edit View Simulstion Lsyout Tools Window Help
S|4 W& i |4 = E| R 2R =B \
DefaultComponent ~ | DefaukConfig v M [ = 1 “
No Global Corfigaration @ ¢ . . H H
CCC Demo using a Railway example (28 min) B s Managing the Quality of MS Word Requirements (9.44 min)
E:;e-:::;g ;:E;;i::;QA_Dcm_Ex ampleModel % (U )PrpoodgjfrBF;eCa_i:
) Packages [
) Profiles
h : . T e - ‘ if::;i'e Disgrams Requirern 00 in /Bicycle (Formal module) - DOORS
B B @Y 0 B8 i
= hand batiery losd level message to the batiery
‘0(‘? 2 "low battery load level™ W)IISL:(Q: (!22": ‘ji‘ﬂw contr

Models Quality Checking (Rhapsody) (9.58 min)

¢ B2 ER = = REQUIREMENTS QUALITY ANALYZER
e P I T R ] 'MBSE Model' Quality evolution - Scoreboard SMART WAY TO MANAGE REQUIREM

100.00% ™ w 5
o —
= o= B ational
aR=USE TS

- 00 0
L d 47202022 4i202022  Current l
A High' quality 1

Requirements Quality Assessment and Management (4.42 min) RQA Quality Studio and RAT (VI5) in IBM DOORS (4.42 min)
Models Quality Reporting (Rhapsody) (2.07 min)

All rights reserved © The REUSE Company 2024 25



TH=

~_R=US= The philosophy of the V&V capability

COMPANY
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PDF

The philosophy of the Digital Thread automation capability

Received Demands from Authority

PDF

Drganization Needs
. g o

MS WORD

Stakeholder Requirements
—> —

B .
POLARION

— . —
—

Capabilities Model - poE 1 A

KPIs
B - % Quality
- % Traceability

DECISION GATE  Eyidences of all sort

If OK -> Connect to other organization’s sources

Manage Quality, Traceability, V&V, CM, etc as normal

RHAPSODY

»

4\

SIMULINK

CAMEO /MD ‘ ETC

All rights reserved © The REUSE Company 2024

27



Inter-
operability ))

All rights reserved © The REUSE Company 2024 @ @



TH=

~r=US= The philosophy of the Interoperability capability

COMPANY

Source Tool Target Tool
INTEROPERABILITY Hub

Connection to a
Source Tool

Connection to a
Source Tool

MAGIC DRAW

REPOSITORY (SKR)
Synchronized Source of Truth

INTEROPERABILITY

- Possibility of connecting content (traceability)

- Connecting outputs from source connections to Inputs of Target connections
- Simulating requirements, sending information to simulations, etc.

- Automating processes
- Digital Thread Changes in one engineering item automatically produce the changes in the manuals, etc..

- Creation of content in one connection from content of other connection
- Automatic generation of models, requirements, test cases etc.

- A Lifecycle Management Project can be created defining workflows of connections

All rights reserved © The REUSE Company 2024 29
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INTER-ENVIRONMENTS INTEROPERABILITY- USE CASES

USE CASE |: REMOTE ACCESS

SOURCE SITE
TOOLS ECOSYSTEM

A remote Connection in
Client application is

connecting to a local W Warrir 2
connection in SES PROXY I

Capelia

W - o)
¢% SES Remote

&
VPN Access

Proper content of
the Source tool

As GATEWAY/
\ ) PROXY

Repo in
Client

The information is accessed from the Client
- Synchronized content
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USE CASE 2: COLLABORATIVE (MERGED OR SYNCHRONIZED) WORK

A NORMAL Connection in SITEI
SOURCE SITE

application is configured to be Merged or — TOOLS ECOSYSTEM
Content. synchronized with a REMOTE Connection
merged with pointing to SITE 2
Original
CLIENT SITE content
TOOLS ECOSYSTEM l l x =
e $ ‘
Lm' L°°°' - Send Demand
4/12/2024 4:07:32 PM _f 5/17/2024 9:21:15 PM content content
® Proper content of

the Source tools
VPN Access

SITE | Application

Proper content of
the Source tools
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INTER-ENVIRONMENTS INTEROPERABILITY- USE CASES

CLIENT SITE
TOOLS ECOSYSTEM

Proper content of
the Source tools

RRRRRRRR

LLLLL

USE CASE 3: DISTRIBUTED WORK OEM / TIER

Content merged
with Original content
at a defined place in
the Local connection

| |

A NORMAL Connection in SITEI
application is configured to be Merged or —
synchronized with a REMOTE Connection

pointing to SITE 2

SOURCE SITE
TOOLS ECOSYSTEM

SITE | Application

Send Demand
content content

VPN Access

Proper content of
the Source tools

ALL FUNCIONALITY IS THE SAME AS FOR USE CASE 2
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INTEROPERABILITY WITHIN
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EXTENDING CONNECTIVITY
REMOTE CONNEXIONS
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