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Introduction to Programming



What is Information Retrieval?

This presentation was developed by Ricardo Campos, Professor of ICT of the Polytechnic 
Institute of Tomar and researcher of LIAAD - INESC TEC. Part of the slides used in this 
presentation were adapted from presentations found in internet and from reference 
bibliography:

• Vanessa Braganholo (2017) – Instituto de Computação – Programação de Computadores I 
[http://www2.ic.uff.br/~vanessa/courses/2018.2/prog1.html]

http://www2.ic.uff.br/~vanessa/courses/2018.2/prog1.html
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What is Information Retrieval?

No final desta apresentação o aluno deverá saber justificar a importância de aprender uma linguagem de 
programação, ter uma noção clara dos requisitos para a escrita de um programa, ter conhecimento das 
principais linguagens de programação, ter conhecimento dos diferente tipos de linguagens, e ser capaz de 
distinguir entre linguagens compiladas e interpretadas.

At the end of this presentation, the student should know how to justify the importance of learning a 
programming language, have a clear notion of the requirements for writing a program, be aware of the main 
programming languages, of the different types of languages, and be able to distinguish between compiled 
and interpreted languages.



What is Information Retrieval?

Introdução dos alunos à programação
• Porquê aprender a programar?
• Requisitos a ter em conta no desenvolvimento de um programa;
• Metodologia de divide and conquer;
• Linguagens de programação. Sintaxe e semântica;
• Principais linguagens de programação;
• Tipos de linguagens de programação (máquina, assembler, alto-nível);
• Linguagens compiladas vs linguagens interpretadas.



What is Information Retrieval?

Introduction to programming languages.
• Why should we learn to program?
• Requirements to be taken into account when developing a program;
• Divide and conquer methodology;
• Programming languages. Syntax and semantics;
• Main programming languages;
• Types of programming languages (machine, assembler, high-level);
• Compiled languages vs interpreted languages.
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What is Information Retrieval?

• Programming is a basic literacy in the digital age (nearly as important as what is reading and writing 

text).

• It is like playing an instrument. It requires training.

• Coding develops structured and creative thinking (even if you are not to become a programmer, 

still reading and interpreting coding is an important skill for anyone to have).

• Programming makes things easier for you (automate repetitive tasks).

• It is an intellectual challenge.

• It is fun.

• High pay compared to other careers.
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https://www.youtube.com/watch?v=gJQTFhkhwPA
https://youtu.be/cUPkZNaZza0


What is Information Retrieval?

A program is a specific set of ordered operations for a computer to perform.

In the modern computer that John von Neumann outlined in 1945, the program contains a one-

at-a-time sequence of instructions, that is, the computer gets one instruction and performs it and 

then gets the next instruction.

The operation can be:

• The resolution of an equation

• Find a piece of text in a document

• Find something on the web

• Manage the stocks of a large supermarket

• Understand and speak Portuguese



What is Information Retrieval?

The act of programming consists on instructing a machine to perform a task.

It requires:

• Understanding (the problem)

• Planning (the solution) – Design the Algorithm

• Implementing (the plan) – Codification/Debugging

• Evaluating (the implemented solution)

• Documenting (for future reference)

Programming is an interesting, creative, and labor-intensive activity that requires persistence, time, 

and dedication.



What is Information Retrieval?

One of the major difficulties related to the development of computer programs is the control of their 

complexity.

One method commonly used in controlling complexity is the Divide and Conquer methodology, 

which requires 3 steps:

• Divide the problem into several successively smaller problems;

• Conquer by solving each of the minor problems;

• Combine the various results obtained.

The divide and conquer can be accomplished by using the top-down approach, which decomposes 

complex and large tasks into small parts until they are simple enough to implement elementary 

instructions.



What is Information Retrieval?

A natural language is designed to communicate between humans.

Computers, however, do not understand human languages.

And  programming in the binary language of computers is a very difficult, tedious process.

Therefore, most programs are written using a programming language designed to enable the 

communication between humans and computers.

These programs are later on converted to the binary language used by the computer.



What is Information Retrieval?

Programming languages are like any other language, with their syntax and semantics. 

The Syntax of a programming language specifies the structure of programs: an if-statement consists 

of the word “if” followed by an expression inside parentheses, followed by a statement, followed by 

an optional else part consisting of the word “else” and another statement.

The Semantics of a programming language specifies the meaning of programs: An if-statement is 

executed by first evaluating its expression, which must have arithmetic or pointer type, including all 

side effects, and if it compares unequal to 0, the statement following the expression is executed. If 

there is an else part, and the expression is 0, the statement following the “else” is executed.



What is Information Retrieval?

The first high-level programming languages were designed in the 1950s. Now there are dozens of 

different languages [https://en.wikipedia.org/wiki/Timeline_of_programming_languages]:

• 1957: Fortran

• 1959: LISP

• 1960: Cobol

• 1964: Basic

• 1970: Pascal

• 1972: C

• 1972: Prolog

• 1978: Matlab

• 1983: C++

• 1987: PERL

• 1991: Python

• 1991: Visual Basic

• 1993: R

• 1995: Java

• 1995: Php

• 1995: Ruby

• 1995: Javascript

• 2000: C#

• 2002: Scratch

• 2012: Julia
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https://www.youtube.com/watch?v=gJQTFhkhwPA
https://youtu.be/Og847HVwRSI
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There are 3 major categories of programming languages:

• Machine Language (machine code – native language of a computer);

• Assembly Language (closer to the machine; potentially more efficient);

• High Level Language (closer to the formulation of problems; facilitates programming, 

detection and correction of errors).



What is Information Retrieval?

Each computer has a microprocessor that manages the computer's arithmetical, logical, and control 

activities.



What is Information Retrieval?

Each family of processors has its own set of instructions for handling various operations such as getting 

input from keyboard, displaying information on screen and performing various other jobs. 

These set of instructions are called 'machine language instructions’. A processor understands only 

machine language instructions, which are strings of 1's and 0’s. 

This is the lowest-level programming languages. Any other types of languages must be translated 

down to this level.

While easily understood by computers, machine languages are almost impossible for humans to use 

because they consist entirely of numbers (binary code).

Programmers, therefore, use either a high-level programming language or an assembly language.



What is Information Retrieval?

An assembly language contains the same instructions as a machine 

language, but the instructions and variables have names instead of being 

just numbers.

They were developed to make programming easier. Still they are too close 

to the machine language, and thus their development is slow, time-

consuming, prone to errors and specific for each computer/processor.

Computers cannot understand assembly language. A program called 

assembler is used to convert assembly language programs into machine 

code.



What is Information Retrieval?

A high-level language (HLL) is a programming language such as C, FORTRAN, Pascal or Python that 

enables a programmer to write programs that are more or less independent of a particular type of 

computer. 

Programs written in high-level languages can be moved between different computers by using a 

different interpreter on the new machine or recompiling the code to create a machine language 

version of the program for the new machine.



What is Information Retrieval?

Such languages are considered high-level because they are closer to human languages and further 

from machine languages.

The main advantage of high-level languages over low-level 

languages is that they are easier to read, write, and maintain. 

[https://www.webopedia.com/TERM/H/high_level_language.html]
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Ultimately, programs written in a high-level language must be translated into machine language by a 

compiler or interpreter.

A program written in a compiled language like C, C#, Java, etc is converted from the source 

language into a language that is spoken by your computer (binary code i.e. 0s and 1s) using a 

compiler.

Translation is done only once. Produces a machine executable code. Nothing is executed if an error 

occurs.

If you have a Windows system, often these executable machine language programs have a suffix of 

“.exe” or “.dll” which stand for “executable” and “dynamic link library” respectively. In Linux and 

Macintosh, there is no suffix that uniquely marks a file as executable.
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An interpreter is a program that can understand a language and execute programs written in that 

language. 

The translation and the execution is done step-by-step, that is, each line is debugged and executed 

by the CPU should no errors occur. This means that, part of the program might be executed and 

later on interrupted if an error occurs.

Python is an interpreter and when we are running Python interactively, we can type a line of Python 

(a sentence) and Python processes it immediately and is ready for us to type another line of Python.
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Compilers vs Interpreted
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