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Evolução da Inteligência Artificial e das Ciências da Computação

1950
Turing Test

1980
Expert Systems

1990 - 2000
Machine Learning

… 2010 …
Deep Learning

2023 (2017 – Presente) 

Generative AI

1st edition: published in 1995 4th edition: published in 2020

First electronic computers, 
emerging in the 1940s

IBM Personal 
Computer (1981)

Knowledge-Based Systems
Internet and WWW

Computer Vision

Knowledge Management

1956 - Conferência de Dartmouth: 
nascimento oficial da IA. John McCarthy, 
Marvin Minsky, organizaram a 
conferência onde o termo "Inteligência 
Artificial" foi cunhado e adotado.

1959 - John McCarthy e Marvin Minsky 
iniciaram o laboratório de IA do MIT.



Foundational Computing (1940 - 1950)

Early computer science established binary code, algorithmic processing, and foundational hardware.

Association for Computing Machinery (ACM) is the world's oldest and largest educational and scientific computing
society, founded on 1947.

Symbolic AI (1950 - 1970)

Early AI relied heavily on explicit logical rules and human-programmed domain expertise to replicate
intelligence.

Machine Learning & Big Data (1990 - 2010)

The explosion of data allowed systems to learn from patterns rather than relying on explicit instructions.

Deep Learning & Generative AI (2020 - Present)

Neural networks and large language models (LLMs) enabled context awareness, reasoning, and generative
capabilities.

Evolução da Inteligência Artificial e das Ciências da Computação
Milestones in CS & AI Evolution

https://www.acm.org/
https://www.acm.org/
https://www.acm.org/
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Evolução da Inteligência Artificial e da Ciência de Dados



Inteligência artificial e aplicações 

Conjunto de métodos e técnicas computacionais capazes de simular processos 
cognitivos humanos (perspetiva tradicional da IA);

Aprendizagem automática (Machine Learning);

Processamento de linguagem natural (NLP);

Análise preditiva e tomada de decisão baseada em dados (Ciência de Dados);

Visão por computador e IA;

IA Generativa;

Robótica e IA.



Inteligência artificial e a transformação digital

A ascensão da IA generativa abre uma nova fase (e paradigma): capacidade de 
produzir linguagem, imagens, programas (software) e raciocínios complexos, 
altera profundamente o panorama académico e social. 

Esta evolução não é linear - é exponencial - exigindo atenção aos desafios 
éticos, pedagógicos e científicos que decorrem desta transformação digital 
nas organizações.



Impacto da Inteligência Artificial na Universidade

Tuomi, Ilkka. (2018). The Impact of Artificial Intelligence on 
Learning, Teaching, and Education: Policies for the Future. 
doi:10.2760/12297



Impacto da Inteligência Artificial na Universidade
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A Gestão de Conhecimento (Knowledge Management – KM) 
evoluiu ao longo de mais de 30 anos. Tornou-se popular no final 
da década de 1990, quando começaram a surgir várias 
conferências, revistas, publicações científicas, teses de 
doutoramento e mestrado, livros e programas de consultoria 
dedicados à gestão de conhecimento organizacional.

A KM é um processo através do qual as organizações criam valor 
a partir dos seus ativos intelectuais e de conhecimento 
(knowledge assets).

Gestão de Conhecimento 



10

Data

Information

Knowledge

Categorising

Classifying

…

Structuring

Processing

Learning

Problem-solving

Conceptualisation

Information in “action”

structured data

(in context)

new data

to store / preserve new data

Information Systems

Knowledge Management

Gestão de Conhecimento 
Dados, Informação e Conhecimento
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Dados

Informação

Conhecimento

Sabedoria

Gestão de Conhecimento 
Dados, Informação, Conhecimento e Sabedoria
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Organisational Knowledge Classification
Organisation Taxonomy for Knowledge Assets

Declarative

Knowledge

Procedural

Knowledge

Declarative

Knowledge

Procedural

Knowledge

Structural knowledge about documents
and  explicit  communication  between
individuals

Structural knowledge about documents
and  explicit  communication  between
individuals

Part of this  knowledge is 

embedded across the 

corporate competencies.

Competencies are dynamic 

and difficult to represent.

Organisational

Knowledge

Individual knowledge

Group knowledge

Tacit

Knowledge

Explicit

Knowledge

Cognitive

Elements

Technical

Elements

Cognitive

Elements

Technical

Elements

Mental Models

Viewpoints

Conceptualisations

Know-How

Skills

Mental Models

Viewpoints

Conceptualisations

Know-How

Skills

Heuristic knowledge

Less Tangible Assets                         Tangible Assets

Classificação do Conhecimento Organizacional
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The roots of KM are deep. We can go back to Stanford University in the 1960. KM

emerged with the vision that computing is much more than processing data. Later

KM evolved integrating different research areas: computer science and artificial

intelligence, information systems, management, and organisational sciences.

1970 to 1980 AI-based Expert Systems

KR and Knowledge-based systems

1980 and 1990 Decision Support Systems

Knowledge Sharing and Reuse

Ontology design and development

1990 and 2000 Focus on Intellectual Capital and Knowledge Assets

Organisational Memories

Corporate Intranets and Knowledge Portals

Ontology-based Knowledge Management

Web 2.0 and Enterprise 2.0

2000 to 2010 Semantic web and web 3.0

2010 to 2020 … Generative Artificial Intelligence

Knowledge Management and Engineering
KM roots and evolution

Gestão e Engenharia 
de Conhecimento
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AI-based Expert Systems

KR and Knowledge-Based Systems

Decision Support Systems (expert systems for business management)

Knowledge Sharing and Reuse (ontological approach)

Focus on Intellectual Capital (and knowledge assets)

Knowledge Management and Engineering
KM roots and evolution

1985  Marvin Minsky The Society of Mind

1980s IBM et al. Personal Computer for business

1980s DEC et al. Knowledge-Based System Applications

1985  Arthur D. Little Applied AI

1986  Böhme & Stehr “The Knowledge Society”

1987  Sveiby & Lloyd Managing Knowhow”

1990  Peter Senge “The Fifth Discipline”: Learning Organization

1991  Thomas Stewart Brainpower (paper in Fortune)

1993  Prusak et al. Boston KM Conference

1993  Wiig Knowledge Management Foundations

1993 Thomas Gruber Portable Ontology Specifications

1995  Nonaka, I. & Takeuchi, H. “The Knowledge Creating Company”

Gestão e Engenharia 
de Conhecimento



The knowledge-creating company: How Japanese companies create the dynamics of
innovation: by Nonaka, Ikujiro & Takeuchi, Hirotaka, New York, Oxford University Press, 1995,
284 pp., 19.39 (Hardcover) & 7.40 (paperback), ISBN: 0199879923, 9780199879922.

Gestão de Conhecimento e Inteligência Artificial

Marvin Minsky (1986) The Society of Mind. Publisher: Simon & Schuster - 

New York. ISBN:978-0-671-60740-1.
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Organisational Knowledge Classification

Explicit Knowledge .vs. Tacit Knowledge (Nonaka’s SECI Model)

Tacit Explicit

Socialisation Externalisation

CombinationInternalisation

S E

CI

Nonaka’s SECI: a research work (1994) on knowledge transfer in the consumer

goods manufacturing industry in Japan. A model for knowledge transfer in all sectors

Gestão de Conhecimento 
Organizacional 



A inteligência artificial está a transformar profundamente o modo como o 
conhecimento é criado, disseminado e validado. 

No contexto universitário, esta transformação levanta questões fundamentais 
sobre a segurança do saber e da ciência: 

A Segurança do Saber e da Ciência 

• Como garantir que o saber mantém rigor e 
autenticidade num ambiente onde a produção 
automática (e semiautomática) de informação cresce 
exponencialmente?

 
• A universidade, enquanto guardiã do conhecimento 

científico, enfrenta a necessidade de redefinir os seus 
mecanismos de confiança e validação.



A inteligência artificial abre oportunidades sem precedentes para ampliar a 
capacidade humana de investigar e aprender. 

Esta expansão tecnológica (e novo paradigma) exige um reposicionamento 
estratégico das instituições académicas, reforçando o papel crítico da 
supervisão ética e da literacia digital. 

O desafio central é equilibrar inovação com responsabilidade, garantindo que a 
ciência continua a ser construída sobre bases sólidas, transparentes e fiáveis.

A Segurança do Saber e da Ciência 



As universidades enfrentam uma transformação digital profunda

Alteração dos modelos de ensino, aprendizagem e investigação;

Impacto na investigação, ensino e gestão académica.

Transformação Digital da Universidade

A transformação digital acelerada redefine o ecossistema 
académico, modificando práticas pedagógicas, administrativas e 
científicas. 

A IA surge como tecnologia estruturante, impulsionando automação, 
personalização da aprendizagem e novas formas de análise e 
avaliação educativa.



Transformação Digital da Universidade

As universidades enfrentam o desafio de atualizar infraestruturas, formar docentes e 
adaptar políticas institucionais. 

A transformação digital não é apenas técnica: é cultural e requer novas 
competências, novos processos e uma abordagem estratégica que integre inovação 
sem comprometer a qualidade e os princípios fundamentais do ensino superior.

Gestão e Engenharia de Conhecimento no Ensino Superior
A universidade assume um papel ainda mais central: orientar, enquadrar e garantir 
que o uso da IA reforça - e não enfraquece - a integridade e a gestão do conhecimento.



O futuro da educação assenta num modelo colaborativo entre humanos e sistemas de IA. 
Os estudantes podem beneficiar de tutores inteligentes, sistemas de personalização e 
plataformas de análise de aprendizagem.

Os professores passam a desempenhar um papel mais estratégico - orientar, interpretar e 
contextualizar o conhecimento. Esta arquitetura não substitui a relação pedagógica; pelo 
contrário, amplia-a. 

Os professores deverão manter a mediação crítica necessária para transformar 
informação em conhecimento. A colaboração humano-IA redefine como se aprende e 
também como se ensina (processo de ensino-aprendizagem).

Arquitetura de aprendizagem colaborativa entre IA e humanos

Transformação Digital da Universidade
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Generative AI
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Generative AI
Inteligência Artificial Generativa para Apoio à Investigação e Inovação

• Inteligência Artificial Generativa na investigação e desenvolvimento (I&D)

• Apoio à revisão da literatura

• Programação e desenvolvimento de software

• Engenharia de Software e IA Generativa

• Apoio à escrita científica

• Ética e utilização responsável

• Governança, sustentabilidade e colaboração humano-IA

• Definir regras (institucionais) claras para a utilização da GenAI.



Erasmus Mundus Joint Master Programme
Artificial Intelligence for Sustainable Societies

Sustainable Information Technologies for Societies Joint Masters (SITeS–JM) - ERASMUS 2027 Programme.
SITeS–JM implements the Artificial Intelligence for Sustainable Societies (AISS) Erasmus Mundus programme
and Joint Master Degree, co-created and delivered by partners from Tallinn University (Estonia), University
Lusófona (Portugal) and Tampere University (Finland).

https://aissprogram.eu/
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Places and time schedules of mobility and the locations of interdisciplinary project-based courses

Erasmus Mundus Joint Master Programme

Artificial Intelligence for Sustainable Societies



Erasmus Mundus Joint Master Programme
Artificial Intelligence for Sustainable Societies



Erasmus Mundus Joint Master Programme
Artificial Intelligence for Sustainable Societies



Artificial Intelligence, Machine Learning, Deep Learning, and Data Science

Machine learning is a subset of Artificial Intelligence
(AI) to identify patterns in data and to develop AI
applications.

Deep learning is a subset of machine learning that
enables computers to solve more complex problems
and applying deeper computing resources.

Data science uses machine learning, deep learning,
and AI to analyse data to solve problems and reach
conclusions.



Image source: https://www.sciencedirect.com/book/9780128147610/data-science

Artificial Intelligence, Machine Learning, Deep Learning, and Data Science



Artificial Intelligence
Artificial intelligence is usually defined as the science of making computers do
things and perform tasks that usually require human intelligence. These tasks
include decision making, speech recognition, visual perception, translation
between languages, among other tasks.

Machine Learning
Machine learning is a software application of artificial intelligence (AI) that
provides the AI system with the ability to learn from the software environment
and apply the lessons learned to make enhanced decisions and develop
predictive analysis. There are several algorithms that machine learning uses to
systematically learn, describe and improve data, identify hidden patterns, and
then perform actions on these patterns.

Artificial Intelligence, Machine Learning, Deep Learning, and Data Science



Deep learning
The deep learning models are inspired by the biological neural network of the human brain and
aims to analyse data with a logical structure like how a human person think and draw conclusions.
Deep learning is a subset of machine learning for the study of algorithms related to artificial
neural networks that contain many layers stacked on each other. Deep learning algorithms require
large amounts of computing resources.

Data science
Data science is an interdisciplinary field like data mining that uses scientific (e.g. statistics) methods
and systems to extract knowledge from data. Data science aims to gain insights from data by using
different scientific tools and techniques, including machine learning (ML) techniques. Data science
combines ML, deep learning and AI with other disciplines such as big data analytics, business
intelligence, knowledge management and engineering, and cloud computing.

Artificial Intelligence, Machine Learning, Deep Learning, and Data Science



Data Science / Machine Learning Workflow 

Data quality check  

Acquisition, inspection and exploration, cleaning and 
preparation, modeling, evaluation, and deployment.

Data sets sources

Filtering, aggregating, imputing data, and transforming.
(natural-language-based text transformations vs. time series data transformations)  

Algorithm to model and train the data
(model to make predictions) – predictive analysis

Evaluate the quality (and performance) of the model

Software deployment
Include as a feature/functionality within a target software application38



• The CRoss Industry Standard Process for Data
Mining (CRISP-DM) is a process model that
serves as the base for a data science process.

• Going through the entire process without
having solved the problem is NOT a failure.

What is the Data Science Process? - Data Science Process Alliance (datascience-pm.com)

Data Science / Machine Learning Workflow 

https://www.datascience-pm.com/data-science-process/
https://www.datascience-pm.com/data-science-process/
https://www.datascience-pm.com/data-science-process/
https://www.datascience-pm.com/data-science-process/
https://www.datascience-pm.com/data-science-process/
https://www.datascience-pm.com/data-science-process/
https://www.datascience-pm.com/data-science-process/
https://www.datascience-pm.com/data-science-process/


1. Define the problem (and problem-solving tasks)
A well-defined problem facilitates the right approach to create the solution. 
Machine learning depends on data, usually big sets of data.

2. Data collection and preprocessing

Retrieve, clean, and prepare the data from the source.

2.1. Retrieving the data

• Data flows across business processes and tasks daily stored in databases
or embedded in software applications.

• Use public data repositories and pull selected data into one single
repository/dataset

Data Science / Machine Learning Workflow 



2.2. Clean the data (Data Wrangling)

• clean duplicates, correct errors, input missing data, structure, delete garbage data and annoying
noise, and remove misinformation.

2.3. Prepare the data

• After data cleansing, it is necessary to format the data into a model-ready format. Split the data
into train, validation, and test data sets. Combine and label attributes. Build the datasets needed
for training:

• Training set: Dataset that enables the model to process information by defining parameters.

• Validation set: Verify the model's accuracy and fine-tune the parameters for better results.

• Test set: Used to find any bugs or mis-trainings and to test the performance of the model.

Data Science / Machine Learning Workflow 



Machine Learning algorithms and different types of machine learning techniques:

Supervised Learning

Unsupervised Learning

Reinforced Learning

3. Training 

Train, validate, and test the model

Data Science / Machine Learning Workflow 



There are three types of machine learning: supervised learning, unsupervised learning, 
and reinforcement learning.

image source: https://www.oreilly.com/library/view/machine-learning-and/9781492073048/ch04.html

Data Science / Machine Learning Workflow 



Data Sets

Public data repositories 
4
4

Open Data Portals

Many governments and organizations provide

open datasets for public use. Examples include 

data.gov, Eurostat, and World Bank Data.

Websites: data.gov, Eurostat, World Bank Data

Google Dataset Search

Google's Dataset Search is a search engine

specifically designed to help you discover

datasets from various sources on the web.

Website: Google Dataset Search

https://www.data.gov/
https://www.data.gov/
https://www.data.gov/
https://ec.europa.eu/eurostat/data/database
https://data.worldbank.org/
https://data.worldbank.org/
https://data.worldbank.org/
https://datasetsearch.research.google.com/
https://datasetsearch.research.google.com/
https://datasetsearch.research.google.com/


Kaggle Datasets

Kaggle hosts a vast collection of datasets along with competitions and notebooks for 

data analysis and ML model development.

4
5

Public data repositories | Datasets 

https://www.kaggle.com/datasets


4
6 Public data repositories | Datasets 

Open Data Portal by European Data Portal - European Data Portal
The European Data Portal provides access to a variety of datasets from European countries. It covers
diverse topics such as environment, economy, and society.

GitHub Repository - Awesome Public Datasets
This GitHub repository is a curated list of public datasets across various domains. It includes links to
datasets and information about their sources.

Microsoft Research Open Data
Microsoft Research Open Data offers a collection of datasets contributed by Microsoft researchers.
It covers a range of domains, including computer vision, natural language processing, and
healthcare.

NASA Open Data Portal
NASA provides access to a variety of datasets related to space exploration, Earth science, and
aeronautics.

https://data.europa.eu/en
https://data.europa.eu/en
https://data.europa.eu/en
https://github.com/smuthubabu/awesome-public-datasets
https://github.com/smuthubabu/awesome-public-datasets
https://github.com/smuthubabu/awesome-public-datasets
https://msropendata.com/
https://msropendata.com/
https://msropendata.com/
https://msropendata.com/
https://data.nasa.gov/
https://data.nasa.gov/
https://data.nasa.gov/
https://data.nasa.gov/


4
7 Public data repositories | Datasets 





4
9 Data Science



Data science is an integrated and multi-disciplinary 

practice for extracting meaning and actionable insights from 

data. 

Data Science



Knowledge Management
From Data to Decision Knowledge
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Data Science

Data science combines statistics, data analysis, data visualization,

artificial intelligence, machine learning, and related methods to

understand phenomena with data

Exploratory Data Analysis
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• Digital transformation has become a strategic imperative

for enterprises.

• Artificial Intelligence and Data Science are central

enablers of this transformation.

• Organisations increasingly rely on data-driven and

intelligent systems to remain competitive.

• Organisations that leverage AI effectively are more likely

to achieve their digital transformation goals.

From information systems to knowledge management
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Python programming language



5
5 Python programming language



5
6 Python community



5
7

NumPy - Numerical Python, is one of the most important foundational packages for 
numerical computing in Python.



5
8 Pandas Python Library



5
9 Data Science libraries



6
0



Python for Artificial Intelligence

Python is the dominant language for machine learning

Rich ecosystem (Python ML libraries), such as TensorFlow, PyTorch, 
Scikit-learn

Rapid prototyping and experimentation

Software Engineering for Data Science



Python contributions to digital transformation

• Enables automation and intelligent analytics

• Supports integration of AI into enterprise 

workflows

• Accelerates innovation through an open-source 

ecosystem and growing software community.



The vision for AI-augmented organisations focus

on Artificial Intelligence as a strategic partner that

enhances human capabilities, drives innovation, and

improves decision-making.

The approach focuses on creating human-in-the-loop

systems where AI handles routine, data-intensive tasks,

freeing human talent to focus on creativity, strategy, and

complex problem-solving.

AI-augmented 

organisations
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