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Is an electronic calculator a computer?



What Is Data Science?
What Is Machine 

Learning?
What Is 
Data 
Mining?

What Is 
Artificial Intelligence? What Is 

Computer Science?



Alan Turing Turing Machine

PAPER (1936): “On Computable Numbers, With An Application To The Entscheidungsproblem”
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Von Neumann

1. What Is a Computer?

“If people do not believe 
that mathematics is 
simple, it is only because 
they do not realize how 
complicate life is” 



The von Neumann architecture, or Princeton architecture, is a computer 
architecture based on a 1945 description by the mathematician and physicist 

John von Neumann and others in the First Draft of a Report on the EDVAC
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Visão TÉCNICA 
de um computador
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Visão de ENGENHARIA 
de um computador
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Execução de um programa na CPU



Execução de um programa na CPU
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1. What Is a Computer?
"On Computable Numbers, with an Application to the Entscheidungsproblem" (1936)

Artigo em que Turing apresenta quatro pontos fundamentais da Teoria da 
Computação:

1.Formalização de um "procedimento mecânico", ou um algoritmo, como uma tarefa 
que pode ser executada por uma Máquina de Turing.

2.Apresentação da Máquina de Turing Universal, uma Máquina de Turing capaz de 
simular o funcionamento de qualquer outra Máquina de Turing.

3.Prova de que existem problemas que não são algoritmicamente solúveis, mostrando 
que o Problema da Parada é um destes problemas.

4.Prova (no apêndice) de que o seu modelo de Máquinas de Turing é completamente 
equivalente ao modelo do Lambda-Cálculo de Church.
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2. What Is Artificial Intelligence?

AI is a subset of computer 
science that has origins in 

mathematics, logic, 
philosophy, psychology, 

cognitive science, and biology, 
among others

1950 when British pioneer Alan 
Turing published Computing 
Machinery and Intelligence in which 
he asked, can machines think?



2. What Is Artificial Intelligence?

The term AI was first coined in 1956 
by Professor John McCarthy of 
Dartmouth College. 

Professor McCarthy proposed a summer 
research project based on the idea that 
“every aspect of learning or any other 

feature of intelligence can in principle be so 
precisely described that a machine can be 

made to simulate it”.

Files

Databases

Expert Systems
Neural Network
Fuzzy Logical
Genetic Algorithms
…
Machine Learning
Data Science



• Getting a system to reason rationally. Techniques include 
automated reasoning, proof planning, constraint solving, and 
case-based reasoning. 

• Getting a program to learn, discover and predict. Techniques 
include machine learning, data mining (search), and scientific 
knowledge discovery. 

• Getting a program to play games. Techniques include 
minimax search and alpha-beta pruning. 

• Getting a program to communicate with humans. Techniques 
include natural language processing (NLP). 

• Getting a program to exhibit signs of life. Techniques include 
genetic algorithms. 

• Enabling machines to navigate intelligently in the world 

• This involves robotic techniques such as planning and vision.
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Expert Systems
Neural Network
Fuzzy Logical
Genetic Algorithms
…
Machine Learning
Data Science



Four Distinctive Categories of Artificial Intelligence

• Reactive Machines
• Deep Blue, the chess-playing IBM supercomputer (It beat Kasparov en 1996).

• Limited Memory
• System that think and Act Rationally

• Theory of Mind
• Systems that think like human

• Self-Aware Artificial Intelligence
• Systems that are human

2. What Is Artificial Intelligence?

Expert Systems
Neural Network
Fuzzy Logical
Genetic Algorithms
…
Machine Learning
Data Science
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3. What Is Data Science?

• Bayesian methods
• Neural Networks
• Inductive logic programming
• Explanation-based,
• Natural language processing
• Decision tree
• Reinforcement learning
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4. Applications of Data Science in Healthcare?

Understanding Gap Fragmented Data

Appropriated Security Data Governance

Bias Software



What Is Data Science?
What Is Machine 

Learning?
What Is 
Data 
Mining?

What Is 
Artificial Intelligence? What Is 

Computer Science?
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1) Virginia Tech Courses:
http://courses.cs.vt.edu/~csonline/MachineArchitecture/Lessons/index.html

2) Livro Texto: Machine Learning and AI for Healthcare: Big Data for Improved Health Outcomes - Arjun Panesar. APress, 2019

3) Artigos: 
Turing: “On Computable Numbers, With An Application To The Entscheidungsproblem”
https://www.cs.virginia.edu/~robins/Turing_Paper_1936.pdf
Artificial Intelligence, Machine Learning, Deep Learning, and Cognitive Computing: What Do These Terms Mean and How Will They Impact 
Health Care? https://www.arthroplastyjournal.org/action/showPdf?pii=S0883-5403%2818%2930215-8

4) Slides: 
Ultra-modern medicine: examples of machine learning in healthcare
https://builtin.com/artificial-intelligence/machine-learning-healthcare
Top 10 applications of machine learning in healthcare
https://www.flatworldsolutions.com/healthcare/articles/top-10-applications-of-machine-learning-in-healthcare.php
5 Ways Machine learning is Redefining Healthcare
https://www.entrepreneur.com/article/341626

5) Video: 
George Dyson at the birth of the computer” 
https://www.ted.com/talks/george_dyson_the_birth_of_the_computer
Better Medicine Through Machine Learning | Suchi Saria | TEDxBoston
https://www.youtube.com/watch?v=Nj2YSLPn6OY


