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Building a Basic Calculator

* Create a basic calculator using Java Swing

* Implement basic functions:
— Addition ( +)
— Subtraction (—)
— Multiplication ( *)
— Division (/)
— Minus-plus ( +)
—Clear (C)
— Cancel Entry ( CE)
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Building Calculator using Intelli]

* Install Intelli) Community
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Create a Java Project

New Project
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Add GUI Form
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Name Your Form “CalculatorForm”

New GUI Form

Form name:

Base layout manager:

v/| Create bound class

Class name:

Calculatoch:rml

GridLayoutManager (IntelliJ)

CalculatorForm

OK

Cancel
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Set JPanel’s Name

* Select the JPanel in the Component tree of the form view and update
the field name property to calculatorView.

Calculator [C:\Users\User\IdeaProjects\Calculator] - ..\src\CalculatorUlform [Calculator] - Intelli) IDEA — X
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Generate main() Code

* In the code editor of Calculator.java file select -> Generate... -> Form main()
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Run Main
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Create Action Listeners of Buttons

» “C\Frogram Files\lavaljdkl 8 0_152\bin‘java exe™ .

Process finished with exit code O Local History ?
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Enter Your Code in ActionListener

public class CalculatorForm {
private JTextField displayField;
private JPanel CalcPanel;
private JButton buttonCE;
private JButton buttone;

public CalculatorForm() {
button@.addActionListener(new ActionListener() {

@Override
public void actionPerfogmed(ActionEvent e) {

h Enter Your Own Code Here
}




Two Modes in Calculator

Entering digits Show results (temporary or final)
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Define Variables

* Use enum to define operations

e Other variables
— Mode (isDigitEnterMode)
— Current display (displayString)
— Temporary result (result)
— Last operation (1astOP)

public class CalculatorForm {

enum CalcOP {NONE, ADD, SUB, MULTIPLY, DIVIDE};

private boolean isDigitEnterMode = false;
private String displayString = "";
private double result = 0;

private CalcOP lastOP = CalcOP.NONE;




Adding Functions to Listeners of Digit Buttons

button@.addActionListener(new ActionlListener() {
@Override
public void actionPerformed(ActionEvent e) {
enterDigit("0");
}
});

buttonl.addActionListener(new ActionListener() {
@Override
public void actionPerformed(ActionEvent e) {
enterDigit("1");
}
});

button2.addActionListener(new ActionListener() {
@Override
public void actionPerformed(ActionEvent e) {
enterDigit("2");




Entering Digits

 Call enterDigit() in each
listener of digit buttons

private void enterDigit(String digit)
{
if (!isDigitEnterMode) {
if (digit == ".")
displayString = "0.";
else
displayString = digit;
isDigitEnterMode = true;

}
else {
// Only floating-point number
// can start with 0
if (displayString == "0" && digit != ".")
return;
displayString += digit;
}

displayField.setText(displayString);




Adding Functions to Listeners of OP Buttons

buttonMultiply.addActionListener(new ActionListener() {
@Override
public void actionPerformed(ActionEvent e) {
evallLastOP(CalcOP.MULTIPLY);

}
})s

buttonDivide.addActionListener(new ActionListener() {
@Override
public void actionPerformed(ActionEvent e) {
evallLastOP(CalcOP.DIVIDE);

}
})s

buttonEqual.addActionListener(new ActionListener() {
@Override
public void actionPerformed(ActionEvent e) {
evallLastOP(CalcOP.NONE);




Evaluate

Operations

* Evalute operators (+ - * / =)

private void evallLastOP(CalcOP currOP)

{

double value = Double.parseDouble(displayField.getText());
// Note that we evaluate lLast Operator, not current
switch (lastOP) {
case ADD:
result += value;
break;
case SUB:
result -= value;
break;
case DIVIDE:
result /= value;
break;
case MULTIPLY:
result *= value;
break;
default: // First value
result = value;
break;
}
displayField.setText(Double.toString(result));
isDigitEnterMode = false;
lastOP = currOP;




public void testClick(String button) throws Exception

Create Te St { switch (button)

{
|ﬂte rfa CesS case "+": buttonAdd.doClick(); break;
case "-": buttonSub.doClick(); break;
case "*": buttonMultiply.doClick(); break;
. . case "/": buttonDivide.doClick(); break;
* NEEd to prOVIde two pUblIC case ".": buttonDot.doClick(); break;
test interfaces: case "=": buttonDivide.doClick(); break;
case "+": buttonMinusPlus.doClick(); break;
case "CE": buttonCE.doClick(); break;
case "CLEAR": buttonCLS.doClick(); break;
1. public void testClick(String button) case "0": button@.doClick(); break;
throws Exception case "1": buttonl.doClick(); break;

case "2": button2.doClick(); break;
. case "3": button3.doClick(); break;
2. public double getResult() { case "4": buttond4.doClick(); break;
} return result; case "5": button5.doClick(); break;
case "6": button6.doClick(); break;
case "7": button7.doClick(); break;
case "8": button8.doClick(); break;
case "9": button9.doClick(); break;
default:
throw new Exception("Error! No button " + button);

3. public void showWindow()




Show the Testing Process

Define a public function public void showWindow()

public void showWindow() {
JFrame frame = new JFrame("Calculator™);
frame.setContentPane(this.CalcPanel);
frame.setDefaultCloseOperation(JFrame.EXIT _ON _CLOSE);

frame.pack();
frame.setVisible(true);




Build a Jar

* File -> Project Structure -> Project Settings -> Artifacts -> Click green
plus sign -> Jar -> From modules with dependencies...

Project Structure

= +

Project Settings

Project

#* Android Application
“# JavaFx Application »

From modules with dependencies...

Maedules
Libraries “* JavaFx Preloader

Facets “* Other

Platform Settings
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Problems

Create JAR from Modules

Maodule: = Calculator

Main Class: | CalculatorForm

JAR. files from libraries

(®) extract to the target JAR
() copy to the output directory and link via manifest

Directory for META-INF/MANIFEST.MF:

| A UsershUser, OneDrive\ Teaching 107- 240 B H 2R demot Calculatorsre

[] Include tests




Build a Jar (Cont’d)

e Build | Build Artifact
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File Edit View MNavigate Code Analyze Refactor BENUEN Run Tools VC: Window Help

g encodings.xml

« Calculator src € CalculatorForm “\ Build Project Ctrl+F3
[ - Build Madule 'Calculataor’
o Project = B = o — & o _ _
= Recompile 'CalculatorForm.java’ Ctrl+Shift+F9
= |v BgCaloulator C:\Users\User\OneDrive\Teachi 153
= - e 154 Rebuild Project
i 3 artifacts 155 Generate Ant Build...

e ")
Euild Artifacts... setText(text.substring(1));

I
Lo T o T o T T N I ' [ [ 9 O [ ¥ |
{n

d ka

g Misc.xml 158 Analyze APK...
as modules.xml Run Ant Target Ctrl=Shift+F10 - SetText("-" + text);
s WiDesigner.xm| le@ I

3N

sy Workspacexml

W out




Testing Your Calculator with JUnit

e Download &

e Download

* Compile with your jar

C:\>javac -cp ".;junit-4.12.jar;Calculator.jar" CalculatorFormTest.java

e Run the Test

C:\>java -cp ".;junit-4.12.jar;Calculator.jar" CalculatorFormTest



Testing Process

0.0
CE Clear /
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Create Unit Testing
using Intelli]



Select Your Class and Press “Alt + Enter”
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Select Your Test Framework

e We use JUnit4 here.

Create Test

Testing library:

Class name:
Superclass:
Destination package:

Generate:

Generate test methods for:

[]m testClick(button:String):void

[]m getResult()::double

[]m showWindow():void
[]m main(args:String([]):void

X
4 JUnit4 ~
CaIcuIatorFormTesd
N
N
[] setUp/@Before
[ ] tearDown/@After
[ ] Show inherited methods
Member
OK Cancel




Jsing Junit Test &
Runner

Junit Runner

import org.junit.Test;

import static org.junit.Assert.*;

import org.junit.runner.JUnitCore;

import org.junit.runner.Result;

import org.junit.runner.notification.Failure;

public class CalculatorFormTest {
static CalculatorForm calc = new CalculatorForm();

@ Test
public void testAddSub() {
try {
calc.testClick("CLEAR");
calc.testClick(“1"); calc.testClick(“+");
calc.testClick(“2"); calc.testClick(“=");
}

catch (Exception e) {
System.out.println(e.getMessage());
}
double result = calc.getResult();
assertEquals(3, result, 0);
}
public static void main(String[] args) {
calc.showWindow();
Result result = JUnitCore.runClasses(CalculatorFormTest.class);
for (Failure failure : result.getFailures()) {
System.out.println(failure.toString());
}

System.out.println(result.wasSuccessful());




Run Your Test

* Press “Alt + Tab” on your test class

Calculator [C:\Users\User\OneDrive\Teaching\‘l07—2%14:%@ﬁ%iﬁEﬁET\homework\th\CaIculator] - .\src\CalculatorFormTest.java [Calculator] - IntelliJ IDEA
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1 import org.junit.Test; i
2 import static org.junit.Assert.*; z
3 import org.junit.runner.JUnitCore; =
4 import org.junit.runner.Result;
5 import org.junit.runner.notification.Failure; 2?
6 2
7 9 g
8 public class CalculatorFormTest {
9
10 static CalculatorF % Debug 'CalculatorForm...main()'
11 . U} Run 'CalculatorForm...main()' with Coverage
e private double ev3 P> Run 'CalculatorFormTest' Ctrl+Shift+F10
13 double result
. | % Debug 'CalculatorFormTest'
14 char [] in_arn
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24 } catch (Exception e) {




