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Agenda

1- Introduction to the Session (15 min)
2. Introduction to Knowledge management and Ontologies in general (15 min) (Juan Llorens - UC3M)

3. An Application: Product Lines REUSE case using Knowledge Management Approach:
EU project REVAMP (15 minutes) (Elena Gallego - The Reuse Company)

3- Initiatives from the INCOSE central leadership team (90 min)
Knowledge Management Primer: (Robert Nilsson - VOLVO Cars) (20 min)
Knowledge Management in its application to MBSE. (20 min) (Jean Duprez — Airbus)

4- Your needs (Rest of time)

5- Summary and conclusions (10 min)
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have a “letter” formed by two letters — LL was a letter until
computers came

'EI Spaniards were crazy enough (not anymore, of course) to

B= Applies to Name: Just Read 1

. - . s Q
=1 Applies to Name: Interpret ? CGH [m

LA Applies to Family name: Say
ralnN only the first word of the

movie
[

. I Applies to Name: The equivalent to Giovanni

Knowledge Stored somewhere
(Knowledge Base)



Lets Start

JUAN LLORENS




Knowledge

Lets Start
JUAN LLORENS

Stored somewhere

(Knowledge Base)

TO BE USED
FOR A PURPOSE

Where am 1?

How is supposed
this person to
talk?
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REAL INTENTION OF THE SESSION
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KNOWLEDGE MANAGEMENT PROCESS - PURPOSE il 4

The purpose of the Knowledge Management process is to create the capability and assets
that enable the organization to exploit opportunities to re-apply existing knowledge.

KM includes the identification, capture, creation, representation, dissemination, and exchange of
knowledge across targeted groups of stakeholders.

KM efforts typically focus on organizational objectives such as improved performance, competitive
advantage, innovation, the sharing of lessons learned, integration, and continuous improvement of the
organization

The motivation for putting KM in place includes:
Information sharing across the organization
Reducing redundant work due to not having the information needed at the right time
Avoiding “reinventing the wheel”

Facilitating training, focusing on best practices

Capturing knowledge that would “go out the door” with retirements and attrition



KNOWLEDGE MANAGEMENT PROCESS

KM is viewed from an organizational project-enabling perspective, that is, how the organization
supports the program or project environment with the resources in its KM system.

The support provided to the project can come in several ways, including:

Knowledge captured from technical experts

Lessons learned captured from previous similar projects
Domain engineering information that is applicable for reuse on the project, such as part of a product line or

family of systems
Architecture or design patterns that are commonly encountered

Other reusable assets that may be applicable to the SOI
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What is Artificial Intelligence

Artificial Intelligence refers to the ability of a Computer-enabled system to
process information and produce outcomes in a manner similar to the thought
process of humans in learning, reasoning, decision making and solving

problems
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Artificial Intelligence is the science and engineering
of making intelligent machines, especially intelligent

computer programs.
John McCarthy (1955)

https://www.geospatialworld.net/blogs/artificial-intelligence-machine-learning-and-deep-learning/
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Brief Artificial Intelligence Topics Taxonomy

Probabilistic and uncertain

Spacial and temporal

. Model-based
:  Reasoning |
Acquisition Analogy-based

Modng Qualitiative
Representation
: i-1 Knowledge | Inductive
Management
Discove
' = Neural network
Engineering

Data, text and image mining

Machine Learning Inductive and deductive
Natural Language f Artificial evolution
Speech Multi-strategy
Image |- Processing |-
Signal Architecture

Knowledge Colective behaviours

Multi-Agent Systems Interaction

Semantic web \ Methodology
Ontology Plateforms
Terminology j { WEB ‘[ \\
lnks | — \

1 \ Constraint programming
Text and image mining

L Logic Programming
Technologie
Architecture of Al Systems

Intelligent Interfaces

Current and evolving Al disciplines and techniques (Kayakutlu, Mercier-Laurent, 2016)
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Al Techniques Taxonomy for POC applications

We use Artificial Intelligence and Computational Intelligence as synonyms

Computational

intelligence

Control and

Discovery &

Prediction Optimization

diagnosis

Classification

Computational intelligence techniques for HVAC systems: A review. Muhammad Waseem Ahmad ([J), Monjur Mourshed, Baris Yuce, Yacine Rezgui.
BRE Centre for Sustainable Engineering, School of Engineering, Cardiff University, Cardiff, CF24 3AA, United Kingdom. @
BUILD SIMUL (2016) 9: 359-398. DOI 10.1007/s12273-016-0285-4
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A Machine Learning Algorithms Taxonomy

Naive Bayes
" Averaged One-Dependence Estimators (AODE)
Bayesian Belief Network (BBN)

Gaussian Naive Bayes

Deep Boltzmann Machine (DBM) Bayesian <

Deep Belief Networks (DBN)
_Convolutional Neural Network (CNN)
_Stacked Auto-Encoders

. Deep Learning; Multinomial Naive Bayes

_Bayesian Network (BN)

% Classification and Regression Tree (CART)
Random Forest

Gradient Boosting Machines (GBM)

Iterative Dichotomiser 3 (ID3)

[ C45
_Boosting | / <o
Bootstrapped Aggregation (Bagging) Ensemble \ Decision Tree |- = ) ) )
AdaBoack [ 4. Chi-squared Automatic Interaction Detection (CHAID)
aBoos

|
Stacked Generalization (Blending) ‘ Lol A
f Conditional Decision Trees

Gradient Boosted Regression Trees (GBRT)

M5
Radial Basis Function Network (RBFN) B e :
Principal Component Analysis (PCA)
Perceptron 3 X
— _ Neural Networks J Partial Least Squares Regression (PLSR
Back-Propagation - \ A R f ,
i T Ry el \ 5 Sammon Mapping
Hopfield Network C_ Machine Learning Algorithms o e T
T [ : 1 Multidimensional Scaling (MDS)
Ridge Regression — -
) _ Projection Pursuit
Least Absolute Shrinkage and Selection Operator (LASSO) o \ \ e e )
: Regularization [ 3 . : ) - Principal Component Regression (PCR)
ElasticNet Dimensionality Reduction

’ Partial Least Squares Discriminant Analysis
Least Angle Regression (LARS) =

Mixture Discriminant Analysis (MDA)
T / \ . Quadratic Discriminant Analysis (QDA)
One Rule (OneR) : S =
——\_ Rule System |\ Regularized Discriminant Analysis (RDA)
Zero Rule (ZeroR) /7 | 5 T .
T YT Flexible Discriminant Analysis (FDA)
Repeated Incremental Pruning to Produce Error Reduction (RIPPER) / T L N S I I L
st : = e : - \ Linear Discriminant Analysis (LDA)
k-Nearest Neighbour (KNN)
Learning Vector Quantization (LVQ)
\
\,, Regression Self-Organizing Map (SOM)
f Locally Weighted Learning (LWL)

Linear Regression

Ordinary Least Squares Regression (OLSR)

Stepwise Regression ._Instance Based |
Multivariate Adaptive Regression Splines (MARS)
Locally Estimated Scatterplot Smoothing (LOESS)

Logistic Regression /

k-Means
k-Medians

Clustering |
—%._ Expectation Maximization

https://www.deepmarketer.com/blog/2017/1/30/machine-learning-algorithm-taxonomy Hierarchical Clustering




Alm of the KMO WG at Central level

Disseminate the Knowledge Centric Systems Engineering paradigm.

Promote and evolve the knowledge management process within the SE Standards, Handbook and
SEBok

—  Support standards activities relevant to ontology engineering
—  Contribute to the development of the Information-related portions of the SE handbook and SEBoK.
— Enable accurate and targeted access to relevant SE knowledge, reducing costly duplications and errors

Promote ontologies as the means for real knowledge interoperability within the Systems Engineering
lifecycle

Study the implications of Ontologies and Knowledge Management in model-based environments
(MBSE), specifically their common and variant aspects.

— Build and maintain a summary description of the techniques utilizing ontologies in Model Based System Engineering
(MBSE)

— Analyze the common approaches between SE modelling languages (UML/SysML) and Knowledge representation
languages (OWL, RDF, SKOS, RSHiP, ORM, DOGMA, FCO-IM, CogNIAM, etc.)

Promote (and contribute to) the development of SE ontologies

Formulate guidance for the development of ontology-based approaches within the SE Lifecycle
process and activities for all kinds of purposes (MBSE, tool interoperability, traceability Quality and
V&V, Reasoning, Decision making...)
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