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Disclaimer

Material and Slides
Some of the material/slides are adapted from various:

Presentations found on the internet;
Books;
Web sites;
...
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IntelliJ IDEA

IntelliJ IDEA
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IntelliJ IDEA

Download

Go to https://www.jetbrains.com/idea/

Go to download page by clicking on Download.
Choose the Ultimate version.
Request the IntelliJ IDEA key in
https://www.jetbrains.com/shop/eform/students

You have to use your ISEP email address.
Follow the instructions to activate the IntelliJ IDEA.

The instructions are sent via email.
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IntelliJ IDEA

Installation

Go to https://www.jetbrains.com/idea/whatsnew/ and
following the installation instructions.

Enable "Database Tools" and "Android".

Discover IntelliJ IDEA in https://www.jetbrains.com/help
/idea/discover-intellij-idea.html and
https://www.jetbrains.com/idea/documentation/.
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IntelliJ IDEA Create a project

Welcome
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IntelliJ IDEA Create a project

New Project
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IntelliJ IDEA Create a project

Choosing a template
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IntelliJ IDEA Create a project

IDE
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IntelliJ IDEA Create a project

Running
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IntelliJ IDEA Create a project

Execution
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Java Program Basics

Java Program Basics
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Java Program Basics The Structure of a Simple Program

Class HelloPrinter

�
public class HelloPrinter

{

public static void main(String[] arguments) {

// Display a greeting in the console window

System.out.println("Hello, World!");

}

}
� �
public class HelloPrinter

Create the HelloPrinter class.
Every program consists of one or more classes.
Every source file can contain at most one public class, and the name
of the public class must match the name of the file containing the
class.
For example, the class HelloPrinter must be contained in the
HelloPrinter.java file.

The reserved word public denotes that the class is usable by the
"public".
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Java Program Basics The Structure of a Simple Program

Method main

public static void main(String[] args)
Every Java application must have a main method, which is the
entry point.
String[] args contains command line arguments (passed to the
main method.
The reserved word static indicates that the main method does
not operate on an object.
main method must always be static , because it starts running
before the program can create objects.

// Display a greeting in the console window
Any text enclosed between // and the end of the line is completely
ignored by the compiler.
Comments are used to explain the program to other programmers
or to yourself.

PBS DSSMV: TP: Week 1 15 / 73



Java Program Basics The Structure of a Simple Program

Statements

The instructions or statements in the body of the main
method–that is, the statements inside the curly braces ({} ) – are
executed one by one.

Each statement ends in a semicolon (;).
System.out.println("Hello, World!");

This statement prints a line of text, namely "Hello, World!".
The console window is represented in Java by an object called out,
which it is placed it in the System class, which contains useful
objects and methods to access system resources.
println method prints the received parameter, in this case the
string "Hello, World!".
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Java Program Basics The Structure of a Simple Program

Simple program
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Object Oriented Programming Basics

Object Oriented Programming Basics
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Object Oriented Programming Basics Classes

What is a class?

class form the basic building blocks of any Java program.
Every program in Java consists of classes because the code for a
program can appear only within a class definition.

It defines a new type.
A class is the blueprint from which individual objects are created.

class definition:
Fields/instance variables: These are variables that store data
items that typically differentiate one object of the class from
another. They are also referred to as data members of a class.
Constructors: They are a special type of method that is used to
initialize the object. Java constructor is invoked at the time of object
creation. It constructs the values i.e. provides data for the object
that is why it is known as constructor.
Methods: These define the operations you can perform for the
class–so they determine what you can do to, or with, objects of the
class. Methods typically operate on the fields or the data members
of the class.
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Object Oriented Programming Basics Classes

Class definition

�
public class Rectangle {

//Variables

private int width;

private int height;

//Constructors

public Rectangle(){

width = 0;

height = 0;

}

public Rectangle(int w, int h){

width = w;

height = h;

}

//methods

public int getArea(){

return width * height;

}

public int getPerimeter(){

return 2 * ( width + height);

}

public void print(){

System.out.println("Rectangle: " + width + "x" + height);

}

}
� �
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Object Oriented Programming Basics Classes

Class definition: Attention

�
public class Rectangle {

...

public void print(){

System.out.println("Rectangle: " + width + "x" + height);

}

}
� �
Rule
It is forbidden to use System.out or System.in in a class model.
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...
Object Oriented Programming Basics Classes

Class definition: Solution

�
public class Rectangle {

...

@Override

public String toString() {

String str="Rectangle: " + width + "x" + height;

return str;

}

}
� �
Use toString method to return the object data in a formatted
string.

toString method will be addressed later.
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...
Object Oriented Programming Basics Classes

Class variables

A variable is a storage location in a computer program. Each
variable has a name and holds a value.
An instance variable declaration consists of the following parts:

An access specifier (private)
The type of the instance variable (such as int)
The name of the instance variable (such as value)�

public class Rectangle {

//Variables

private int width;

private int height;

...

}
� �
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...
Object Oriented Programming Basics Classes

Class constructors

A class contains constructors that are invoked to create objects
from the class blueprint.
Constructor declarations look like method declarations–except
that they use the name of the class and have no return type.�

public class Rectangle {

...

//Constructors

public Rectangle(){

width = 0;

height = 0;

}

public Rectangle(int w, int h){

width = w;

height = h;

}

...

}
� �
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...
Object Oriented Programming Basics Classes

Class methods

They require a minimum of three items:
Modifier : public, private, protected
Return Type: void, int, double, (etc.)
Name: whatever you want to call the method
Parameters (optional)�

public class Rectangle {

...

//methods

public int getArea(){

return width * height;

}

public int getPerimeter(){

return 2 * ( width + height);

}

}
� �
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...
Object Oriented Programming Basics Objects

What is an object?

An object is an instance of a class.
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...
Object Oriented Programming Basics Objects

Invoking methods (I)

Using an object instance�
public class Main {

public static void main(String[] args) {

// write your code here

Rectangle rectangle = new Rectangle(5,6);

int area = rectangle.getArea();

System.out.println("Area: "+ area);

int perimeter = rectangle.getPerimeter();

System.out.println("Perimeter: "+ perimeter);

String str = rectangle.toString();

System.out.println(str);

}

}
� �

Check: TP1_01.zip
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...
Object Oriented Programming Basics Objects

Invoking methods (II)

Without an object instance
A static method can be invoked without an object instance of the
class.�

public class Main {

static boolean isLeapYear(int year) { ...... }

static boolean isValidDate(int year, int month, int day) { ...... }

static int getDayOfWeek(int year, int month, int day) { ...... }

public static void main(String[] args) {

boolean leapYear = isLeapYear(1900);

boolean validDate = isValidDate(2012, 2, 29);

int dayOfWeek = getDayOfWeek(1982, 4, 24);

}

}
� �
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...
Fundamental Data Types

Fundamental Data Types
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...
Fundamental Data Types Numerical

Primitive Types
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...
Fundamental Data Types Numerical

Literal

A literal is the source code representation of a fixed value.
Literals in Java are a sequence of characters (digits, letters, and
other characters) that represent constant values to be stored in
variables.
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...
Fundamental Data Types Operators

Assignment

=
It assigns the value on its right to the operand on its left�

public static void main (String[] args) {

int result = 1;

}
� �
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...
Fundamental Data Types Operators

Aritmetic

+
Additive operator (also used for String concatenation)

-
Subtraction operator

*
Multiplication operator

/
Division operator

%
Remainder operator�

public static void main (String[] args) {

int result = 1 + 2;

// result is now 3

System.out.println("1 + 2 = " + result);

}
� �
Check: TP1_02.zip
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...
Fundamental Data Types Operators

Aritmetic: division

If both arguments of a division (/) are integers, the remainder is
discarded.
If at least one is floating-point number the remainder is not
discarded.�

public static void main (String[] args) {

System.out.println(" 7 / 4 = " + 7/4);

System.out.println(" 7.0 / 4.0 = " + 7.0/4.0);

System.out.println(" 7.0 / 4 = " + 7.0/4);

System.out.println(" 7 / 4.0 = " + 7/4.0);

}
� �

PBS DSSMV: TP: Week 1 34 / 73



...
Fundamental Data Types Operators

Unary

+
Unary plus operator; indicates positive value (numbers are positive
without this, however)

-
Unary minus operator; negates an expression

++
Increment operator; increments a value by 1

- -
Decrement operator; decrements a value by 1

!
Logical complement operator; inverts the value of a boolean

Check: TP1_03.zip
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...
Fundamental Data Types Operators

Unary: Increment/decrement operators

The increment/decrement operators can be applied before (prefix)
or after (postfix) the operand.

The code result++; and ++result; will both end in result being
incremented by one.
The only difference is that the prefix version (++result;)
evaluates to the incremented value, whereas the postfix version
(result++;) evaluates to the original value.

Check: TP1_04.zip
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...
Fundamental Data Types Operators

Powers, roots and others

In Java, there are no symbols for powers and roots. You have to
use the Mathematical Java library.

Check: TP1_05.zip
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...
Fundamental Data Types Operators

Arithmetic expressions
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...
Fundamental Data Types Operators

Cast

You use a cast (typeName) to convert a value to a different type.
You must use the cast operator (int) to convert a convert
floating-point value to an integer.
Write the cast operator before the expression that you want to
convert:�

double balance = total + tax;

int dollars = (int) balance;
� �
The cast (int) converts the floating-point value balance to an
integer by discarding the fractional part. For example, if balance is
13.75, then dollars is set to 13.
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...
Control Statements

Control Statements
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...
Control Statements Decisions

Relational Operators

A relational operator tests the relationship between two values.
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...
Control Statements Decisions

Conditional Operators

&& and || operators perform Logical AND and Logical OR
operations on two boolean expressions.
! operator perform Logical NOT operation of a boolean
expression.
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...
Control Statements Decisions

The if statement

Check: TP1_06.zip
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...
Control Statements Decisions

The ternary Operator

Java has a conditional operator of the form:�
condition ? value1 : value2
� �
The value of that expression is either value1 if the test passes or
value2 if it fails.
For example, we can compute the actual floor number as:�

actualFloor = floor > 13 ? floor - 1 : floor;
� �
which is equivalent to to.�

if (floor > 13) {

actualFloor = floor - 1;

} else {

actualFloor = floor;

}
� �
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...
Control Statements Decisions

The switch statement

�
switch (expression) {

case value1:

// statement sequence

break;
case value2:

// statement sequence

break;
...

case valueN:

// statement sequence

break;
default:
// default statement sequence

}
� �
The expression must be of type byte, short, int, or char; each
of the values specified in the case statements must be of a type
compatible with the expression.

Check: TP1_07.zip

PBS DSSMV: TP: Week 1 45 / 73



...
Control Statements Loops

The while loop
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...
Control Statements Loops

The do - while loop

do - while loop is similar to while loop, however there is a
single difference between these two.
Unlike while loop, do - while guarantees at-least one
execution of block of statements.

This happens because the do - while loop evaluates the
boolean expression at the end of the loop?s body.
Therefore the set of statements gets executed at-least once before
the check of boolean expression.�

do {

statement(s)

} while (expression);
� �
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...
Control Statements Loops

The for loop
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...
Control Statements Jump Statements

The break Statement

The break statement is used in the switch statement..
You can also use the break statement to terminate a for,
while, or do-while loop.�

for(int i=0; i<100; i++) {

if(i == 10)

break;
}
� �

A break statement terminates the innermost switch, for,
while, or do-while statement�

for(int i=0; i<3; i++) {

for(int j=0; j<100; j++) {

if(j == 10)

break;
}

}
� �
Check: TP1_08.zip
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...
Control Statements Jump Statements

The continue Statement

Sometimes it is useful to force an early iteration of a loop. That is,
you might want to continue running the loop but stop processing
the remainder of the code in its body for this particular iteration.

This is, in effect, a goto just past the body of the loop, to the loop’s
end. The continue statement performs such an action.
In while and do-while loops, a continue statement causes
control to be transferred directly to the conditional expression that
controls the loop.
In a for loop, control goes first to the iteration portion of the for
statement and then to the conditional expression. For all three
loops, any intermediate code is bypassed.�

for(int i=0; i<10; i++) {

System.out.print(i + " ");

if (i%2 == 0)

continue;
System.out.println("");

}
� �
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...
Control Statements Jump Statements

The return Statement

The return statement is used to explicitly return from a method.
That is, it causes program control to transfer back to the caller of
the method.�

public static void main(String args[]) {

boolean t = true;
System.out.println("Before the return.");

if(t)
return;

System.out.println("This won’t execute.");

}
� �
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...
Input and Output

Input and Output
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...
Input and Output

The Scanner
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...
Input and Output

Formatted output

Use the printf method (of the System.out to specify how
values should be formatted.�

System.out.printf("Quantity: %d Total: %10.2f", quantity, total);
� �

Check: TP1_09.zip
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...
Unit Tests

Unit Tests
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...
Unit Tests

Create a test folder (I)

Right click on your HelloWorld project and select New >
Directory.

PBS DSSMV: TP: Week 1 56 / 73



...
Unit Tests

Create a test folder (II)

Enter test name.
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...
Unit Tests

Configure test folder as test root

Right click on test folder and select Mark Directory as >
Test Sources Root.
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...
Unit Tests

Create the MainTest class (I)

Right click on Main class and select Generate.
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...
Unit Tests

Create the MainTest class (II)

Select Test....
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...
Unit Tests

Create the MainTest class (III)

Configure MainTest class.
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...
Unit Tests

Create the MainTest class (IV)
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...
Unit Tests

Adding code (I)

Add isEven method to class Main�
package com.company;

public class Main {

public static boolean isEven(int n){

boolean res = n % 2 == 0 ? true : false;
return res;

}

public static void main(String[] args) {

// write your code here

System.out.println("Hello World!");

}

}
� �
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...
Unit Tests

Adding code (II)

Add isEven method test to class MainTest�
package com.company;

import org.junit.jupiter.api.DisplayName;

import org.junit.jupiter.api.Test;

import static org.junit.jupiter.api.Assertions.*;

class MainTest {

@Test

@DisplayName("Testing even numbers")

public void testIsEven() {

boolean result = Main.isEven(5);

assertEquals(false, result);

}

}
� �
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...
Unit Tests

Running tests (I)

Left click on green arrow.
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...
Unit Tests

Running tests (II)

JUnit doc available at: https:
//junit.org/junit5/docs/current/user-guide/
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...
Using a Debugger

Using a Debugger
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...
Using a Debugger

Debugging

As you have undoubtedly realized by now, computer programs
rarely run perfectly the first time.
At times, it can be quite frustrating to find the bugs. Of course, you
can insert print commands, run the program, and try to analyze
the printout. If the printout does not clearly point to the problem,
you may need to add and remove print commands and run the
program again.
Modern development environments contain special programs,
called debuggers, that help you locate bugs by letting you follow
the execution of a program.

You can stop and restart your program and see the contents of
variables whenever your program is temporarily stopped.
At each stop, you have the choice of what variables to inspect and
how many program steps to run until the next stop.

Check: https://www.jetbrains.com/help/idea/2016.3/debugging.html

Check: https://www.youtube.com/watch?v=VdBsUv4lnm4

PBS DSSMV: TP: Week 1 68 / 73

https://www.jetbrains.com/help/idea/2016.3/debugging.html
https://www.youtube.com/watch?v=VdBsUv4lnm4


...
Using a Debugger

Debugging with IntelliJ IDEA (I)
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...
Using a Debugger

Debugging with IntelliJ IDEA (II)
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...
Using a Debugger

Debugging with IntelliJ IDEA (III)
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Bibliography

Bibliography
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