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▪

▪ Current position: Sales Officer at The REUSE Company.

▪ INCOSE CSEP Certified.

▪ Graduated in the INCOSE Institute for Technical Leadership.

▪ Ex-Member of the board of AEIS – the Spanish chapter of INCOSE.

▪ Active contributor to the INCOSE Guide for Writing Requirements.
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1.
Process

2.
Skills

3.
Tools

1
Process

-Properly tailored

-Big vs Small companies

-Continuous improvement

-KPI’s and scoreboards

0
1
.

2Skills

-Engineers properly trained

-Contribute to the evolution 

of the process

3Tools

-Interoperable

-Flexible to be adapted 

to process and skills

- Intelligent!!
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Source: 
https://www.nist.gov/system/files/documents/2019
/04/05/14_delp.pdf

Mats Berglund (Ericsson)
http://www.ices.kth.se/upload/events/13/84404189f85d41a6a7d1cafd0d
b4ee80.pdf

http://beyondplm.com/2014/07/22/plm-implementations-nuts-and-bolts-of-data-silos/
https://www.nist.gov/system/files/documents/2019/04/05/14_delp.pdf
http://www.ices.kth.se/upload/events/13/84404189f85d41a6a7d1cafd0db4ee80.pdf
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Lifecycle management: the Future (and today) of Systems Engineering
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Source:  

https://www.researchgate.net/publication/340649785_AI4SE_and_SE4AI_A_Research_Roadmap

https://www.researchgate.net/publication/340649785_AI4SE_and_SE4AI_A_Research_Roadmap
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The Knowledge Management process
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Definition of the ground truth
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01
Controlled Organizational and 

Project Vocabulary for a common 

understanding among stakeholders

Vocabulary / Terminology

02
Relate the terms in different 

way representing semantic 

relationships:

- Relationships between terms 

(Thesaurus)

- Clusters of Terms

Terms Relationships

04
Information about how can 

the text being matched by 

the patterns be represented 

using graphs

Formalization

03
Represent text structures in a 

way it is possible to do Pattern 

Matching within the text

Textual Patterns

05
A combination of rules, 

tasks and groups to infer 

information from existing 

text

Reasoning Info



Definition of the ground truth: Upper ontologies ≈ SysML Metamodel
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Definition of the ground truth: requirements quality
Domain specific Generic English



StR0168 - The targets shall be detected by the Electromagnetic sensor with a frequency not lower than 10 units per second

SyR0451 –The Radar shall identify hits at a minimum rate of 10 units per second

<Detect>

Radar Target

<Min. 
Vaulue>

10
Units per 
second

<Detect>
Identify
Discover
Detect
Find
…

<Equivalence>

Target Hit

Taxonomy:
System
.Electromagnetic device
..Electromagnetic sensor
…Radar

StR0168

The targets shall be 
detected by the 
Electromagnetic 
sensor with a 
frequency not lower 
than 10 units per 
second

SyR0451

The Radar shall identify 
hits at a minimum 
rate of 10 units per 
second

Definition of the ground truth 
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Definition of the ground truth : reuse

Stakeholder 

needs and 

requirements

Operation

Business or 

Mission 

Analysis

Maintenance Disposal

System 

requirements

Architecture

Design

Validation

Transition

Verification

System Analysis Integration

Implementation

Knowledge Base - Ontology

REUSE

Search Config

https://repository.reusecompany.com/

© The REUSE Company

Server: \\localhost\1588

Main Repository: Aerospace

S E S E  T O U R  2 0 2 1  _  M A Y  1 8  T O  2 0  
" S Y S T E M S  E N G I N E E R I N G ,  T O D A Y  A N D  T O M O R R O W "

https://www.google.es/imgres?imgurl=https://www.syntell.se/en/wp-content/uploads/sites/2/AF_LOGO_THEREUSE-Copy.jpg&imgrefurl=https://www.syntell.se/en/syntell-partners/1811/&docid=LyQe92YyInB0kM&tbnid=TyG3SiB4P0LmUM:&vet=10ahUKEwjT6eKqi6ziAhWZDGMBHUfLB4MQMwhBKAAwAA..i&w=640&h=327&itg=1&bih=781&biw=1400&q=reuse%20company%20logo&ved=0ahUKEwjT6eKqi6ziAhWZDGMBHUfLB4MQMwhBKAAwAA&iact=mrc&uact=8


<Detect>

Radar Target

<Min. 
Vaulue>

10
Units per 
second

When / After / 
If …

[Condition] <Subject> Shall <Action> <Object> [Constraint]

S2S1

Suggested traces

SOURCE
TARGET

TARGET

…

Suggested traces
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Ontologies and the digital thread

StR019-
The driver 

shall be able 
to control 

the 
temperature 

of the car.

User01-
Driver: the 

person who 
drives the 

car.

SyR211-
The car shall 

have a 
thermostat.

SyR212-
The car shall 
control the 

temp…

SyR871-
The 

thermostat 
shall 

regulate the 
temperature
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User-stories: sailing the V
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Input artifact
(and tool)

Tool j

Transformation 
rules

System 
Knowledge 

Base

SRL 
(engineering

knowledge graph)

Linking: data, information & 
knowledge

Text

UML/SysML

Modelica

Simulink

…

Transformation 
rules

Text

UML/SysML

Modelica

Simulink

…

Output artifact
(and tool)

System 
Knowledge 

Base

Tool kSystem Assets 
Store

▪
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User-stories: sailing the V
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▪

DET <PROPERTY> Of
<SYSTEM 

ELEMENT>
Shall be NUMBER <UNIT>

DET <PROPRIÉTÉ> de
<ÉLÉMENT 

DU 
SYSTÈME>

Doit être NUMÉRO <UNITÉ>

Pattern #1:
English

Pattern #2:
Français

Pattern #3:
日本語 <プロパティ> <システム> 必須 数 単位
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Requirements
Engineering

As requirements engineer

I want to identify and 
extract requirements from 
legacy documents.

So that I can automate
requirements population.

Requirements 
Engineering

As requirements engineer

I want to classify 
requirements automatically
from legacy documents.

So that I can speed up the 
process to respond to 
tenders.

Requirements 
Engineering

As requirements engineer

I want to write 
requirements based on 
patterns and ontologies.

So that I can improve
consistency between my 
requirements and other
workproducts
(requirements, models…)

Reuse

As domain engineer

I want to exchange 
information between 
tools, find similar system 
artifacts (e.g. models) 
and recover traces.

So that I can reuse 
existing knowledge 
embedded in system 
artifacts.

Quality

As quality manager

I want to check quality of my 
system artifacts: models, 
requirements, etc.

So that I can ensure high-
quality artifacts from early 
stages of my project, thus 
reaching the CCC objectives.
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Other user-stories (1/2)
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Requirements
Engineering

As requirements engineer

I want to trace
requirements at different 
levels of abstraction.

So that I can maintain
the digital thread.

Project
Management

As project manager

I want to automatically
detect missing traces.

So that I can save time 
and not forget any
important requirement 
and trace.

Requirements
Engineering

As requirements engineer

I want to automatically 
create derived or allocated 
requirements from higher 
level requirements.

So that I can save time 
and not forget any
important requirement 
and trace.

Simulation

As systems engineer 

I want to have a human 
friendly environment for the 
engineering process.

So that I can share all 
information and data with 
my colleagues in different 
disciplines.
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Other user-stories (2/2)

MBSE & 
Requirements

As domain engineer

I want to populate 
models from 
requirements.

So that I can keep 
consistency over time 
and make my system 
artifacts executable.

Keep data links alive and 
consistent.

Digitalization

As systems engineer 

I want to maintain a complete 
digital thread repository.

So that I can successfully 
manage my projects with
complete dashboards.

▪
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Contact information
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José M. Fuentes

jose.fuentes@reusecompany.com

+34 912 17 25 96

@ReuseCompany

https://www.linkedin.com/in/josemiguelfuentes/
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