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AGENDA CAPELLA WEBINARS
* This session will highlight

the use of MBSE Pillars on Regular live insights about Capella technology and its ecosystem

two case studies:

* The Conceptual Architecture Requirements for French Digital
Building Logbook (30 mins); and

» Circular Systemic Solutions for the Construction Industry (20 mins)
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« A simple house plan, its representations as rooms and as a network ».The same
BAS E L I N E - SYs T E M AT I c & network can be arranged in steps of depth considered from the point of view of
different spaces, showing how a single system of spaces is objectively different
SYST E M I c T H I N KI N G from different points of view.

Measuring the Performance Characteristics of MBSE Techniques with BIM for the |
Construction Industry Conference Paper - September 2018 DOI: 10.1109/DeSE.2018.00047
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Hillier, B., Hanson, J. and Granha, H.
(1987) Ideas are in things: An

application of the space syntax
method to discovering house
genotypes, Environment and
Planning B: Planning and Design,
_ _ _ ] ) 14(4), 363-385.

“System of systems” is a collection of task-oriented or dedicated systems that pool their resources and .

capabilities together to create a new, more complex system which offers more functionality and performance

than simply the sum of the constituent systems

Hanson, J. (1999) Decoding Homes

s and Houses, Cambridge University
(UWILEY-BLACKWELL  ANDREW KNIGHT & LES RUDDOCK Press, Cambridge_



NARRATIVE (DISCLAIMER-PERSONAL EXPERIENCE)

* The Demo Blog project
featured requirements
captured at an early phase.

* OBEO training was chosen to
enhance both the
requirements and also
collaboration between
partners.

* The logical architecture in
case study 2 is sometimes at
best “abstract” to present
exchanges between
concepts.

¢ " OBEO

Integration of Capella with Requirements Tools | Capella P4C | OBEO
https:/lwww.youtube.com/watch?v=LFW6uToCWTI
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CASE STUDY 1 - LIVE PROJECT https://demo-blog.eu/

The ‘Demo Blog  project
highlights system science
approach In understanding all https://www.thinkmind.org/library/IARIA_ CONGRESS/

aSpeC’[S Of SyStemS, an d SyStemS IARIA_Congress 2024/iaria_congress 2024 2 100_50052.html
thinking array of methods to

define relationships and
perspectives in order to provide
requirements based o]p!

identifying systems, which are
composed of parts and wholes.




WHAT IS A DIGITAL BUILDING LOGBOOK

User
groups

Building
Renovation
Passport (BRP)

Detailed renovation
data per building

A digital building logbook is a
common repository for all relevant
data.

It enables a variety of data,
information and documents to be

Q_KIEII | Digital Building Including detailed recorded, accessed, enriched and
A = Building Logbook Information Mode! [ i e
() Was! ol e organized, under specific

Building
Material
Passport (BMP)

Digital
Product Passport
(DPP)

Detailed
information per
product / material

categories.

It represents a record of major
events and changes over a
building’s life-cycle.

_____________________________________________________________

The need for change (new methodologies/new architectures): ‘The majority of this
data stored (IAQ, operational energy use, smart buildings potential and life cycle emissions,
building ratings, certificates and circularity) in the logbook are static in nature, while others,
such as meters and intelligent devices, are dynamic and need to be automatically and
regularly updated’



z https://www.cstb.fr/bases-donnees/base-donnees-nationale-batiments
FRENCH DEMO (BDNB + CLEA)

https://www.qualitel.org/professionnels/actualites/clea-simulation-de-travaux-pour-particuliers/

CLEA, un accompagnement
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LE Un outil de suivi pour
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Groupe projet N*T - Go-Rénove  4/06/2019 le contact avec vos clents.

Subtask 1.1.3: Define specifications for the automated renovation advice tool (EST, CSTB., QUAL)

The specifications produced for each demo will be presented according to general requirements/capabilities, behaviour,
architecture/structure, verification and validation. This common presentation will enable in-depth comparison of the
planned approach between the demo’s and encourage wider adoption of the learnings.




WHY SYSTEMS ENGINEERING
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Time >

Committed life cycle cost against time (Walden et al., 2015), derived from
1993 Defense Acquisition University (DAU)

“Requirements management is another pervasive
mechanism that forces conversation between program
managers and chief systems engineers. Effective
requirements management practices help program
managers and chief systems engineers align their work
so that customers receive ideal solutions and desired
program benefits, and value is realized for the
business” Rebentisch, E.S. et al, (2017), ISBN
9781119258926,

The INCOSE Systems Engineering Vision 2020 (2007)
defines MBSE: "The formalized application of
modeling to support system requirements, design,
analysis, verification, and validation activities
beginning in the [concept stage] and continuing
throughout development and later life cycle [stage]" .



INCOSE REQUIREMENTS

Design Inputs

Focus on design inputs,
Integrated Set of _Transformation preliminary logical & physical

\\\__________.

Needs ; N architectures

Transformation

Desi_gn Input
Reqml"ements l . . Design Output Specifications
: Design-to y, can include requirements,
e “What”  Architecture & | /r@nsformation  specifications, algorithms,
Hum""“ﬁ---_ﬂ__________,_ f_,./“ Design j formulat_ions, drawing.s, &
other design output artifacts
Focus on design outputs, maturing Design Output Transformation
the logical & physical y Specifications
architectures, design, design Build-to/Code-to
output specifications, realized “How” System )
system element . Element /

o

~__Design Outputs _—

e

Original figure created by M. Ryan and L. Wheatcraft. Usage granted per the INCOSE Copyright Restrictions. All other rights reserved.

Needs and Requirements in Context (INCOSE Guide to Writing Requirements 1 July 2023)



INTERFACE CONTROL DOCUMENT REQUIREMENTS FOR ENERGY
RENOVATION TOOLKIT

\

@ f Controls
equires n_— . _ | Government _ *  Product Category Rules (PCR)
p Services || . "eeeT Triggers i APIs Sy, equires » The EU Digital Product Passport 150 14040
{ ™ » Specific rules, assessment method/formula with
J net benefits of EM 50693
/ \ ;; v
- B Thermal
Clea Equipment BDNB National Respositories Regulation ‘
| /_ Inputs \ / Activities \ f Outputs
Product
R Passport ] DPE Database . F"erfon:n Cost control . Apply Renovation
EPC Database E"gv‘;‘::n‘:“ *  Local Energy . Eﬁgs;rs- rmance Actions
e % * BDTopo . erfo *+  Provide a
— =~ G * Cadaster . _?'EE&MIE?'P duct consumption
Monitoring Local Energy *  Address Data . LiIIZEC ng;Pmrgug::nal sis manitoring tool.
Tool Database [ m— *  DPP Manufacturing ¥ ! i *  Provide reminders
- Address Data costs o  Establish LG of on maintenance
Se—— (e : . the products. !
Land Tax Data » List of equipment Ve PmLGC with equipment.
S (HVAG efc.) . o Verfy +  Provide regular
SMART Telecom Data Py PCR.
Metering —— *  Repair History o Generate LCC updates on
BDTopo «  Verification Report. technical
@ *  Value Chain developments.
. Identify all
@ equipment.
\. J N\l / J
Housing g f
Information Maintenance Renavation
Open Geospatial Book Works
APIs patial APIs Enablers
BOMB AP
@ BOME ETL

Energy Simulations.

Guidelne for producing EPDs.

Guidelne for eliminating costs of data storage
across value chains and product groups.

CLEA and BDNB interface overview
Input/Output Diagram for Systems
Requirements (Energy Renovation Tool)



DIGITAL MODELS

MBSE is a methodology that focuses on
creating and exploiting digital system and
engineering domain models.

This is provided as the primary means
of exchange of information,
feedback, and requirements, as
opposed to document-centric
systems engineering.

It involves the entire process of capturing,
communicating, and making sure that all
the digital models we use to represent a
system are coordinated and maintained
throughout the entire life-cycle of
the system.

ANSYS BLOG MAY 25, 2022

# g’ £
Stage 1: Stage 2: Stage 3: Stage 4:
Document- Document- Model- Model-
based centric enhanced centric

Figure 2.10 — The evolution of MBSE (Holt & Perry 2020)
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Demo-Blog : French Demo
Date : 16 June 2023
Partners : QUALITEL, CSTB and R2M SOLUTION
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HOW DID | IMPROVE THE SITUATION

OBEO & Thales MBSE Training

== Capella

Open Source MBSE Solution

Language
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M. Lionel YAPI (THALES GROUP)

M. Martin Le Bourgeois (OBEO)
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ioff 1 i

drome i
e ground Station




WORKFLOW STRUCTURE

Workflow of Clea and BDNB Interface

Operational
Analysis

System
Analysis

EE

>
]
g:’
@

Define Stakeholder Needs and Environment

Capture and consolidate operational needs from stakeholders
Define what the users of the system have to accomplish
Identify entities, actors, roles, activities, concepts

Formalize System Requirements

Identify the boundary of the system, consclidate requirements
Define what the system has to accomplish for the users
Model functional dataflows and dynamic behaviour

Develop System Logical Architecture

See the system as a white box
Define how the system will work so as to fulfill expectations
Perform a first trade-off analysis

Develop System Physical Architecture

How the system will be developed and built
Software vs. hardware allocation, specification of interfaces,
deployment configurations, trade-off analysis

Formalize Component Requirements

Manage industrial criteria and integration strategy: what is
expected from each designer/sub-contractor
Specify requirements and interfaces of all configuration items




PURPOSE

OPERATIONAL ANALYSIS
WHAT THE STAKEHOLDERS NEED TO ACCOMPLISH

FUNCTION

BEHAVIOR

STRUCTURE

INTERFACES

What is the Home
Owner expecting for
maintenance

What and When
interactions occur

What are the
challenges (go
wrong)

What does it
interact with

What information is
exchanged between
Home Owner and
ToolKit and Provider




Operational Analysis workflow and main diagrams

Provide a consumption 1
monitoring tool D3I Report
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Equipement Consumption
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@ Provide booklet on complete registration
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@ Apply Renovation Actions

& Home owner
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energy Renovation Toolkit
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[OAIB] .

@ Regular information on progress

Operational _
Capabilities Operational Registration

Analysis Building ID

Renovation Works

agration of thermal study

. Home owner
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Scenario

I
I
I
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Simulation of EPC scores |

Energy performance diagnos

: Report

Establish energy price diagnostics

H:, Report

I Diagnostics
|

‘ Provide reminders on maintenance of equipment ‘

8]
D:I Reports Dd|nteraction

& Integration of thermal
study

Perform automated energy
performance analysis

DAl Report

Operational
@ Perform cost o Arch itectu re D9 dentity Card

analysis

_ . FEnergy performance
D41 diagnostic diagnostic

Provide booklet on complete
registration

®

[ Perform regular updates on technical developments |

D3I Report

Regular information on
progress

Energy performance
® i :

- - diagnostic

D9 diagnostic BAReport




SYSTEM ANALYSIS

WHAT THE SYSTEM HAS TO ACCOMPLISH FOR THE

PURPOSE

FUNCTION

STAKEHOLDERS

BEHAVIOR

What Services shall
the system provide

What actions are
expected from the
system by the external
entities

What are the
operational modes

STRUCTURE

INTERFACES

Who will the system
interact with

What are the
external interfaces
of the system




Address Data

BD Topo

Cadastre

DPE database

Local Energy

Land Tax Daté

System Analysis workflow and main diagrams

® Apply Renovation Actions ® Provide booklet on compl...
® National Respositories X
@®BDNB X
@ Tool Kit X X X
® CLEA Software
® Renovation Works
®EPD

® Regular infor...

@' CLEA Software

Describe
Function
Data Flows

7 Simulatio

@ National Respositories

National Respositories

Define
System
Capabilities

National Respositorie:

® Provide a consu... ® Perform cost co...

Functions

and

Traceability

System
Analysis
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blish ene... ®

Integrati

® National Respositories|
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A}

Renovation
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@ EPD
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a X Energy value incr
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A = = D31 Price payback
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P2 Energl Simulatio
National BEBDIoRO .
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D3 List of Equipment :[ Iw Life cycle of product
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Software
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X X
@ Tool Kit DA Estimation of payback
N D9 Simulation scores

ulation

lation

@ CLEA Software

n of property value
User

X seconds throughput [AFTER]

bss Data [start notification]

™ BDNB

[entry/excute automated
enery simulation]

@Final

Mission Completed

Energy request data [
Instruction ]

™ National Respositories

[Extract energy data and
associated topography data]

-

R,

EPC, Local Energy, Cadastre, BDTopo



PURPOSE

What is the
contribution of the
constituent to the
services the system

shall provide?

LOGICAL ARCHITECTURE
HOW THE SYSTEM WILL WORK TO FULFILL EXPECTATIONS

FUNCTION

What is to be
performed by these
components?

BEHAVIOR

What are the
operational modes
of a constituant?
Are they consistent
with system modes?

STRUCTURE

INTERFACES

What is the high-
level conceptual
decomposition of
my systems?

What are the
interfaces between
these components?

19



Logical Architecture workflow and main diagrams
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LOGICAL ARCHITECTURE COLLABORATION MODEL
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THE ENVIRONMENTAL PERFORMANCE FOR CONSTRUCTION WORKS
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Figure 1: Composition of PCR (common rules + PSRs) in the PEP ecopassport® program

Appendix B: Diagram of the system boundaries for the LCA
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Appendix C: Specificities for the Product
Environmental Profile within the French
regulatory framework2

C.3) LCA REPORT

Complementary to information mentioned in Chapter 3, the PEP LCA report shall contain the
following information so they could be delivered to PEP ecopassport® program or any administrative
authority, or their representative, in charge of auditing and control:

Raw materials, materials and product components origins,

Identification of non-included inputs in life cycle inventory according the cut off rules,
Total weights of non-included inputs in life cycle inventory according to cut-off rules,

Life cycle inventory calculations results,

Justification of product reference service life,

For secondary data based on public or private database: documentation on technology,
geography and time representativeness, database references and datasets references,

Life cycle inventory scenarios,

Manufacturing sites covered by the EPD,

For each site: unitary production defined within the functional unit,

If a sampling method was used: justification of sample technology, geography and time
representativeness,

Validity framework information for the declaration of a joint EPD (see appendix A),
Information of parametrized declaration (see Chapter 2.6).
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FRENCH DEMO REQUIREMENTS

The Energy Renovation Toolkit shall provide a mechanism and interfaces for CLEA software to connect with BDNB dataset allowing a technical characterisation of
existing buildings. Reminder, the BDNB is the merging of national repositories (EPCs for example), data-crossing algorithms and CSTB energy simulation tool.

CSTB shall facilitate the exchange mechanism between the USER via CLEA Software and BDNB with secure access, reception, and registration of requests linked by BDNB
RESTful APIs. The required open data databases (Building-ID, National address base, Cadastre, BD Topo, Official geographic code, DPE 2012, Local energy data) of the
BDNB shall be interconnected by CSTB ETL.

The exchange mechanism shall also facilitate the calculation indicators of performance for energy simulations diagnostics, and access to registered EPC data.

The CLEA Software shall provide the Energy Renovation Toolkit with RESTful API access to LINKY ENEDIS and GAZPAR GRDF data streams. They are respectively the
electricity and gas national network providers and handle real hourly energy consumption at deliver point (generally at dwelling scale)

The CLEA Software shall provide a mechanism and interfaces for Energy Renovation ToolKit to supply the renovation provider with access to submit the required data
files for the Housing Information Book, and centralization storage of information and documents: commercial proposal, plan sketch, project, contract and descriptive
notice, plan layout, and experts’ advice (LCC). Typically, Automatic completion of key information exchanges shall be provided.

The exchange mechanism shall also facilitate exchange of data (XML files) for the integration of the thermal study and consumption monitoring tool provided by
CERQUAL

The CLEA Software shall provide a mechanism and interfaces for Energy Renovation ToolKit to supply the client with open access to submit the required data files for the
House maintenance, and A pre-existing library of equipment to customize (regular update in depending on technical developments).

The exchange mechanism shall also facilitate a user-interface to retrieve data from cadaster provided by BDNB API to obtain general dwelling information. Typically,
equipment modules (user guides for HVAC & devices, maintenance alerts) shall be provided.

Information from other sources

Information provided by the renovation provider on identified equipment prior to installing shall be referenced to The EU Digital Product Passport DPP ISO 14040 and
EN 15804 standards for batch and product level costs and exchanged as part of the EPD to establish an LCA of the products.

Information provided by the renovation provider on regular updates on technical developments shall be verified by ISO 14025:2010 of PCRs Set requirements that
adhered to formulating category 1 and 2 data in line with the assessment method of all requirements for verification by recognized LCA experts for inclusion of category
1 (in relation to EN 15804) and 2 (in relation to EN 15804/A2:2019) data in the National Environmental Database .

Information provided to the EPD system shall be managed by CLEA and exchange protocols for generating LCA reports and inputs to perform cost control analysis.



PHYSICAL ARCHITECTURE (DEVELOP SYSTEM ARCHITECTURAL DESIGN)
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Option 1: APOC Procedures (Awesome Option 2 (Building Real-Time Recommendation) -
Procedures for Neo4j 3.X: User-defined Neo4j Doc Manager: Automatically sync
procedures are written in Java, deployed into documents from MongoDB to Neo4j; convert
the database, and called from Cypher. documents into graph model.



Building Real-Time Recommendation
Application

(Physical Component) [Node]

Editing of the properties of a Physical Component

Document to property graph

Aspecial capped collection that
keeps a rolling record of all

operations that modify the data
stored in your databases.

Capella Management Description . Extensions

Creates a pipeline from a MongoDB cluster to one
or more target systems, such as Solr,
ElasticSearch, or another MongoDB cluster.

By tailing the MongoDB OPLOG, it replicates
operations from MongoDB to these systems in real-
time.

-y

B [ | Styes - | Normal -~ Aral - | 12 - B @EE|=Z = B'I U

0 mongo
g

OPLOG

MONGO
CONNECTOR

Building ID Replaced_Boiler Replaced_Boiler Building ID

Building ID

Neo4] Doc Manager

Itis a tool that enables you to migrate
documents from MongoDB to
a Neodj property graph structure.

Replaced_Boiler

1 Match {a: BuildingID {name: "a"})-[Replaced_Boiler}-={c:Boiler}<-[:Replaced_Boiler]-{b:BuildingID} ~
2 Match {b)-[:Replaced_Bailer]->{rec:Boiler] WHERE NOT exists|(a)-[:Replaced_Bailer]->{rec))
3 Return rec, count(*) AS score ORDER BY score DESC

Building ID
b

Polyglot Persistence - different types of data in different ways, take advantage of strengths of different databases

Building ID: functionality is rapid session, reads/writes; database type is key-value store (designed for storing, retrieving and managing associative arrays)
* Redis open source in memory storage offers flexibility through using different fields for every record

* Product Catalog: functionality is frequent reads; database type is document

* Users social graph: functionality is recommendation; database type is Graph

* Using Data relationships for recommendations:

content-based filtering - recommend items based on what users have liked in the past / collaborative filtering - predict what users like based on the similarity of their behaviours, activities and préférences to others




MBSE - THE ARCADIA PERSPECTIVES
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Improved communications

Increased ability to manage system complexity

Improved product quality

Reduced Recycled Time

Reduced Risk

Enhanced knowledge capture and reuse of the
information

Improved ability to teach and learn SE fundamentals

SUMMARY/RESULTS

Benefits Experienced on the Demo Blog Project

Not just among the BDNB team at CSTB (Mathieu THOREL) and the QUALITEL (Bertrand LECLERCQ)team but also with Energy
Saving Trust (Sean LEMO) from the UK and their DBL Chimni — as their demonstration is also related to automated renovation
advice and EST leads the deliverable associated with T1.1.3

The workflows (Operational Analysis, System Ananlysis, Logical Architecture, and Physical Anaylsis) were essential
to the creation of the requirements and The Interface Control Dcument. The step by step process which enabled
transition from levels referring to needs of understanding to Solution Architecture design enabled the systems to be
viewed from multiple perspectives.

The ability to create a holistic model that incorporated all of the intergrated components while also allowing atomic
sections to be analysed individually provided completeness. Furthermore, the models ability (intelligence) to
recognise the previous levels information such as connections of components to functions and exchange items
provided consistency and correctness.

The opportunity to establish an early baseline featuring what the users of the system need to accomplish and what
the system has to accomplish for the system, enabled a rapid impact analysis, design reuse (transition to levels)
such as identifying the different levels of requirements for the renovation toolkit. This method presented early
design decisions and discovery of potential errors.

The ability to discuss the design with the Senior Data Scientist at CSTB ( for ’single responsibility’) provided
clarification of the surfacing requirements and design issues earlier in the process. For example; Version Il of the
ICD was very detailed at an early stage of the process.

The three pillars associated with Capella — Arcadia (the tool, the language, the methodology) and the
accompanying methods of Object Oriented Systems, Engineering Method (OOSEM) and that of M. Lionel YAPI
(THALES GROUP), helped to capture the knowledge and determine the focus of resources to address the
challenges, the stakeholders needs, the interfaces and the Architectural analysis.

In essence the use of: Arcadia - Methodology and High level concepts and viewpoints and Capella - The purpose-
built tool to provide the notation and diagrams fitting the Arcadia approach, was a rewarding learning experience
for me and certainly added value to the project and highlighted the need for SE fundamentals.
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HORIZON-CL5-2024-D4-02-04

SYSTEMS ENGINEERING PRINCIPLES _ L _
* The call is relevant for cities and regions that are

&l PRINCIPLE 1: looking to develop a circular systemic solutions in
L Systems engineering in application is specific to stakeholder needs, solution space, resulting system the ConStrUCt|On and bU|ld|ng Sector,

solution(s), and context throughout the system life cycle.

* and that are looking to integrate innovative tools,
P products and techniques;

* for enabling construction and renovation that
embeds the principle of extending the service life
of buildings;

) * And facilitating adaptability to changing user
f needs, reuse, and deconstruction, in a life-cycle
optimization and circular economy perspective;

* To achieve this, projects should involve local and

DESCRIPTION: This is the first and foundational statement on systems engineering. The product (system) and its

operational environment drive systems engineering and the system integrating physics, logic, and social and cognitive re g I0Na l Va |.U e C h alns, In p d rt ICU la r S M E S c b ase d on
relationships (context) that are foundational to the specific product or system. Essential to this is the understanding of p a rt | C | p a t 0 r'y a p p roac h es t 0 | ncrease | nnova t | on

the mission or use of the product as formulated by the product goals. This includes the aspects of the system needed to . .

operate in an elegant manner and thus considers the entire product life cycle. b Uy -In fro M users an d fleX I b |-y w

local/regional sourcing of innovative products and
INCOSE — INTERNATIONAL COUNCIL ON SYSTEMS ENGINEERING materials to increase replication.
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d) The results are scored based on the similarity and requirements.

Vector Index e) The system returns the most attractive result to the user.
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DEMONSTRATION
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FEDERATED ARCHITECTURE

¥ Business Enterprises # Users/Customers [Conwactons, Owners, Architects, Material/Senvice Providers)
.Qm @ Best Practh er ath €0 ¢ Prick .RME&. Extended Service Life of QM‘ﬁ
] WALLA BS54 Fi {Blockchain)
‘ 4| [| Beenergy Consfemipicn E5A Finance (Blockchain) o
D A & Circular Payments T
5 ®Smart Contracts
# Pilot Studies > o ] n n _S [ -]
SO OWLIN I ) W — gl N IS ysr—
® 5ITE ﬂ——| BaThreat Detedhion DECpen Al & Agents Cr _
0o
& UX Testing | | o L o - - __% ® inventory @ Material Froviders
I Codh phiance IS0 14p25 , S
¥ Public Bodies &ladd 4 W pAsterial Providers _— g = ! |
Ervironrmental 1 " . ‘ ) S Social Cost Benefit s T E Decorstruction |
e . | | b‘b Analys -
' ‘ 08 Geospatiol ey Pathfinder ot e~ e
uk “TIEY _ _ H{Uéi__F € Material Recovery athuct Development Team £ Material Supglier (Raw Materisl and Extrpction
Product Environmental [PProprietary & Ron- r a g = | T Route ;
® ; ® = || ® e : Reai-Time | | Risk
Profile ® DeEconstruction = an Customisation | | Inventory Pricing om ® racting, | [®icsii
™ Policies y/Pathfinder prite-Carlo Data Simulation
Mew European Bauhaus ' ¥ Manerial Supplier (Raw Material and Extr dction)
|®  Capacity-Building o
Programme Product Route .
'mw ® Planning & Gm ‘.IM:I\




Improved communications

Increased ability to manage system
complexity

Improved concept quality

Reduced Time

Reduced Risk

Enhanced knowledge capture and reuse of
the information

Improved ability to teach and learn SE
fundamentals

SUMMARY/RESULTS

Benefits Experienced on the Horizon-CL5-2024-D4-04 call

‘Building an appropriate architecture means finding the most acceptable compromise between these viewpoints
(ARCADIA/CAPELLA TRAINING notes)’ — this was certainly evident when communicating the business analysis and Stakeholders
Needs & Requirement at the conceptual stage.

The Logical Architecture (LA) featuring the federated architecture conceptual framework identified how the supply chain is to be
constructed. In addition it identifies the relationships between the components that represent the consortium partners in
order to know exactly what we need to understand so that the business delivers values even at this minimum value product
stage.

By modeling the architecture we can demonstrate how the different entities supports the business enterprise. Furthermore, by
simplifying the complexity to udnerstand how business & technology work together, each of the consortium demonstration
partners (x3) were able to identify and acknowledge how their case study can be aligned with the overall architecture while
advancing their business models.

The proposal consortium consisted of 14 partners from 8 different countries in Europe working together over a period of nearly
3 months. The realtionship link between the business mission and stakeholders needs triggered challenging discussions. In
addition, it also recognised the activities to achieve the outputs such as the entity sceanrios that featured the story board
concepts.

The federated framework identifies interoperability and information sharing between semi-autonomous de-centrally organized

lines of business (LOBs), identifies data encryption and secure electronic payments. Moreover, the architecture triggers future
discussion points i.e. NIS2 (Important entities - waste management) and The Coporate Sustainability Reporting Directive — CSRD
for ESRS E4 | Biodiversity and Ecosystems, ESRS E5 | Circular Economy that can be advanced at a later stage as part of Taxonomy

mapping.

The visual connections in the LA highlighted the components (in blue), functions (in green) and exchange items
(interactions/interfaces — in red) and of course the top down approach allows for information to be incremental and iterative.
For example ; the federated architecure diagram mention Al agents for exchange functions but not the Model Context Protocol
(MCP a new standard for connecting Al assistants to the systems). The next models will revisit such issues.

In the construction industry 3 dimensional thinking is paramount, however sometimes the various exchanges between
components are not fully analysed within the complexity of the supply chains. The use of Arcadia/Capella provided a
methodology and tool to support the evolution of the PoC that featured functional flow, structure, interfaces, and behaviour.


https://modelcontextprotocol.io/

SYSTEMS ENGINEERING & SEBOK

SEBoK Stewards

INCOSE
JOINS WFEO:

EXPANDING GLOBAL
INFLUENCE AND
COLLABORATION

In 2024, INCOSE officially joined the World Federation of Engineering Organizations
(WFEDQ). WFED brings together national engineering institutions from over 100

nations and represents more than 30 million engineers.

Similar to INCOSE's Vision 2035, WFEQ aims to promote the role of enginearing in
achieving UN sustainable development goals (SDGs). Joining the WFED is a strategic
ocutreach effort that aligns with INCOSE's new objective of being the trusted authority
in systems engineering. Currently, INCOSE is the only organization with a systems
engineering focus within the network.

INCOSE can play a pivotal role by incorporating systems thinking and systems
engineering into the pursuit of the SDGs, ensuring that the engineering approach is
helistic, sustainable, and adaptable.

WFEQ-INCOSE Empowering Engineering Disciplines through Systems
Engineering
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