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The Java Virtual Machine

Java is platform independent. This means that it will run on just about any operating system. So
whether your computer runs Windows, Linux, Mac OS, it's all the same to Java! The reason it can
It was the run on any operating system is because of the Java Virtual Machine. The Virtual Machine is a
programme that processes all your code correctly. So you need to install this programme (Virtual
Machine) before you can run any Java code.
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Java is owned by a company called Sun Microsystems, so you need to head overto Sun's
website to get the Java Virtual Machine, also known as the Java Runtime Environment (JRE). Try
this page first:

httpJ//java.com/en/download/index.jsp

You can check to see if you already have the JRE on your computer by clicking the link "Do | have
Java?". You'll find this link under the big Download button at the top of the page. (Unless Sun
have changed things around, again!) When you click the link, your computer will be scanned for
the JRE. You will then be told whether you have it or not. If not, you'll be given the opportunity to
download and install it.

Oryou could just head over to this page:

http//java.com/en/download/manual.jsp

The "manual” in the above links means "manual download". The page gives you download links
and instructions for a wide variety of operating systems.

After downloading and installing, you may need to restart you computer. When you do, you will
have the Java Virtual Machine.

The Java Software Development Kit

At this stage, you still can't write any programmes. The only thing you've done is to install
software so that Java programmes can be run on your computer. To write code and test it out,
you need something called a Software Development kit.

Java's Software Development Kit can currently be downloaded from here:

http://developers.sun.com/downloads/

The one we're going to be using is called Java SE. (The SE stands for Standard Edition.). Click on
that link, then on "Java SE (JDK) 6 Download". You'll then find yourself on a page with a
bewildering list of options to download. Because we're going to be using NetBeans, locate this:

JDK 6 Update X with NetBeans 6.x
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Click the Download link to be taken to yet another page. Click the top download to be taken to a
page that asks you to select your operating system. Click Continue to finally get the download
you need. A word of warning, though - this download will be big, at over a 130 megabytes at the
time of writing! Once you've downloaded the JDK and NetBeans, install it on your computer.

We're going to be using NetBeans to write our code. Before launching the software, however,
here's how things work in the world of Java.

How things work in Java

You write the actual code for your programmes in a text editor. (In NetBeans, there's a special
area for you to write code.) The code is called source code, and is saved with the file extension
java.A programme called Javac is then used to turn the source code into Java Byte Code. This is
known as compiling. After Javac has finished compiling the Java Byte Code, it creates a new file
with the extension .class. (At least, it does if no errors are detected.) Once the class file has been
created, it can be run on the Java Virtual Machine. So:

e Create source code with the extension java
e Use Javac to create (compile) a file ending in class
¢ Run the compiled class

NetBeans handles all the creating and compiling for you. Behind the scenes, though, it takes your
sources code and creates the java file. It will launch Javac and compile the class file. NetBeans
can then run your programme inside its own software. This saves you the hassle of opening up a
terminal window and typing long strings of commands.

Now that you have a general idea of how Java works, launch your NetBeans software. Then click
the link below to go to continue with the lesson.

The NetBeans Software -->

Back to the Home Page
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When you first run NetBeans, you'll see a screen something like this one:
Word 2000 to 2003

The NetBeans Software - First Start (38K)

Excel 2007 to 2010

Excel to 2003 You may have to drum your fingers and wait a while, as it's not the fastest thing in the world.
Web Design To start a new project, click on File > New Project from the NetBeans menu at the top. You'll see

Visual Basic NET the following dialogue box appear:
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Beginners PHP ¥ New Project

C# NET Steps Choose Project
Java for Beginners 1. Choose Project Categories: Projecks:
20 - ) Java @ lava Application
, ,,,,, ) JavaME @ Java Deskkop Application

I3 MetBeans Modules & Javs Class Library
Ia Samples @ Java Project with Existing Sources
5& Java Free-Farm Project

Description:

Creates a new Java SE application in a standard IDE project,
‘ou can also generate a main class in the project, Standard projects
use an IDE-generated Ant build script to build, run, and debug

S | YOI projeck,

< Back Finish [ Cancel ][ Help ]

We're going to be create a Java Application, so select Java under Categories, and then Java
Application under Projects. Click the Next button at the bottom to go to step two:
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W New Java Application

Steps Mame and Location

S Oftw dre 1. Choose Project Project Mame: |FirstF‘ru:ujeu:I: |

2. Mame and Location

Project Location: |C:'|,D|:u:ument5 and Settings'l,kl [ Browse, .,

Project Folder: |etEeansF‘r-:ujects'l,FirstF‘ru:uject |

[ ] Use Dedicated Falder For Staring Libraries

Libraries Faolder; | | Browse, .,

Different users and
projects can share the
same compilation libraries
(see Help For details),

Create Main Class |Firstprnject.Main

Set as Main Project

Mext = [ Finish H Cancel H Help ]

In the Project Name area at the top, type a Name for your Project. Notice how the text at the
bottom changes to match your project name (in the text box to the right of Create Main Class):

firstproject.Main

If we leave it like that, the Class will have the name Main. Change it to FirstProject:

Create Main Class |Firstpr|:|ject. itstProject |

Set as Main Project
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Now, the Class created will be called FirstProject, with a capital "F", capital "P". The package is
also called firstproject, but with a lowercase "f" and lowercase "j".

The default location to save your projects appears in the Project Location text box. You can
change this, if you prefer. NetBeans will also create a folder with your project name, in the same
location. Click the Finish button and NetBeans will go to work creating all the necessary files for
you.

When NetBeans returns you to the IDE, have a look at the Projects area in the top left of the
screen (if you can't see this, click Window > Projects from the menu bar at the top of the
software):

‘Projects 40 = :Files - Seryices

e~ WFirstProject

Click the plus symbol to expand your project, and you'll see the following:

+“_E Libraries
+-IL@ Test Libraries

Now expand Source Packages to see your project name again. Expand this and you'll see the
Java file that is your source code.

E'Fir'::tF'rn:njEn:t.ja'-.-'a
FI[F Tesr rackages

+“_a Libraries

+._a Test Libraries
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This same source code should be displayed to the right, in the large text area. It will be called
FirstProject.java. If you can't see a code window, simply double click FirstProject java in your
Projects window above. The code will appear, ready for you to start work.

The coding window that appears should look like this (we've changed the author's name):

Start Page = @j,&' FirstProject.java = E]@
ER-8- QTR e g oH &g

prackage firstproject:

public class FirstProject |

T

T public static void mairn(3tring[] args) |

'

113 INS

One thing to note here is that the class is called FirstProject:
public class FirstProject {

This is the same name as the java source file in the project window: FirstProject java. When you
run your programmes, the compiler demands that the source file and the class name match. So if
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your java file is called firstProject but the class is called FirstProject then you'll get an error on
compile. And all because the first one is lowercase "f" and the second one uppercase.

Note that although we've also called the package firsproject, this is not necessary. We could have
called the package someprogramme. So the name of the package doesn't have to be the same
as the java source file, or the class in the source file:it's just the name of the java source file and
the name of the class that must match.

In the next part, you'll learn about Java comments.

<-- Getting Started | Java Comments -->

Back to the Home Page
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When you create a New Project in NetBeans, you'll notice that some text is greyed out, with lots
Word 2000 to 2003 of slashes and asterisks:

CvAanl DNNT7 +A 2N AN
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Start Page = E}&FirstF‘rnject.java x] |IE|E]@
= e B E = B B
& B -8 - E‘%—Ll'5|||:|| R S o0 & =
R [
* To change this template, choose Tools | Templatezs
* and open the template in the editor.
LTS
rackage firstproject:
l.."'.'q.".’q.'
*
* @author wvou
L7
public class FirstProject |
II."**
T * @param args the command line arguments
By
public static void main(3tring[] args) |
A4 TODO code application logic here
b
K
1:3  |ms|

The greyed-out areas are comments. When the programme runs, comments are ignored. So you

can type whatever you want inside of your comments. But it's usual to have comments that
explain what is you're trying to do. You can have a single line comment by typing two slashes,

followed by your comment:
/IThis is a single line comment
If you want to have more than one line, you can either do this:

IIThis is a comment spreading
llover two lines or more

B PDFmyURL.com


http://www.homeandlearn.co.uk/ME/MicrosoftExcel.html
http://www.homeandlearn.co.uk/WD/WebDesign.html
http://www.homeandlearn.co.uk/NET/vbNet.html
http://www.homeandlearn.co.uk/php/php.html
http://www.homeandlearn.co.uk/csharp/csharp.html
http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Or you can do this:

FULL SAIL I*

SR This is a comment spreading
LEARN MORE over two lines or more
*/

In the comment above, note how it starts with /*. To end the comment, we have */ instead.

There's also something called a Javadoc comment. You can see two of these in the coding image
on the previous page.A Javadoc comment starts with a single forward slash and two asterisks
(/**) and ends with an asterisk and one slash ( */ ). Each line of the comment starts with one
asterisk:

/**
*This is a Javadoc comment
*/

Javadoc comments are used to document code. The documented code can then be turned into
an HT ML page that will be helpful to others. You can see what these look like by clicking Run from
the menu at the top of NetBeans. From the Run menu, select Generate Javadoc. There's not
much to see, however, as you haven't written any code yet!

At this stage of your programming career, you can delete the comments that NetBeans
generates for you. Here's our code again with the comments deleted:
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Start Page = @&Firstl:'rnject.java x

REB-8-QTS5R[Fe

I
I
C

[l

package firstproject:
public class FirstProject |

public static void mainri(2tring[] args)

13 s

I

{

M|

-

In the next part, you'lllearn about the structure of the above code, and how to run your

programmes.

<-- The NetBeans Software | Java Code Structure -->

Back to the Home Page
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In the previous section, you tidied up your code a bit. Here's what your coding window should
look like now:

Start Page = @&Firstl:'rnject.java x] |IZ|E]@
ER-0- QTR FED (S 6| &
n

package firstproject;

public class FirstProject |

public static void mair(2tring[] args) |

13 | Ins |

You can see we have the package name first. Notice how the line ends with a semicolon. If you
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miss the semicolon out, the programme won't compile:
package firstproject;
The class name comes next:

public class FirstProject {

}

You can think of a class as a code segment. But you have to tell Java where code segments start
and end. You do this with curly brackets. The start of a code segment is done with a left curly
bracket { and is ended with a right curly bracket }. Anything inside of the left and right curly
brackets belong to that code segment.

What's inside of the left and right curly brackets for the class is another code segment. This one:

public static void main( String[ ] args ) {

}

The word "main" is the important part here. Whenever a Java programme starts, it looks fora
method called main. (A method is just a chunk of code. You'll learn more about these later.) It then
executes any code within the curly brackets for main. You'll get error messages if you don't have
a main method in your Java programmes. But as its name suggest, it is the main entry point for
your programmes.

The blue parts before the word "main" can be ignored for now.

(If you're curious, however, public means that the method can be seen outside of this class; static
means that you don't have to create a new object; and void means it doesn't return a value - it
just gets on with it. The parts between the round brackets of main are something called
command line arguments. Don't worry if you don't understand any of that, though.)

The important point to remember is that we have a class called FirstProject. This class contains a
method called main. The two have their own sets of curly brackets. But the main chunk of code
belongs to the class FirstProject.

In the next part, you'lllearn how to run your Java programmes.
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<-- Java Comments | Running your Java Programmes -->

Back to the Home Page
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When you run a programme in NetBeans, it will run in the Output window at the bottom of your
screen, just underneath your code. This is so that you don't have to start a terminal or console
window - the Output window IS the console.

There are various ways to run your programme in NetBeans. The easiest way is to press F6 on
your Keyboard. You can also run programmes using the menus as the top of NetBeans. Locate
the Run menu, then select Run Main Programme:
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P Run Main Pre
Test Project (FirstProject) Alt+Fa
U’ Build Main Project Fi1

B Clean and Build Main Project Shift+F11

Set Project Configuration ]

Set Main Project ]

Generate lavadoc (FirstProject)

Run File Shift+Fé

&

You can also click the green arrow on the NetBeans toolbar:

TEPB-G-
El@Firsthject.java xl—

Another way to run your programmes is from the Projects window. T his will ensure that the right
source code is being run. Simply right click your java source file in the projects window and you'll
see a menu appear. Select Run File.

B PDFmyURL.com


http://www.homeandlearn.co.uk/php/php.html
http://www.homeandlearn.co.uk/csharp/csharp.html
http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Complex
Infrastructure
Made Easy

GOGRID

Using one of the above methods, run your programme. You should see something happening in

the Output window:

=& FirstProject
=-I[@ Source Packages
: EIEEI firstproject
o [ W@pen
[[F) Test Packages
[ﬁ Libraries Cuk
@ Test Libraries Copy

Run File

Debug "FirstProject . java”

Prafile File

Delete

Save s Template. ..

Find Usages

Refactor
BeanInfo Edikar. ..

File Members

File Hierarchy
Local Hiskarsy

Tools

Properties

Chrl4x
Chrl+C

Shift-+Fe
Chrl+-Shift-+FS

Delete

Alt+F7

Ckrl4+F12
Ale+F1z
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: Dutput - FirstProject (run) ¥ = |:Tasks

u} Eun: s

My First Project
BUILDL SUCCESSFUL (total time: 0 seconds)

E_.P_-

The second line in the Output window above is our code: My First Project. You can quickly run it
again by clicking the two green arrows in the top left of the Output window.

<-- Java Code Structure | The Output Window -->

Back to the Home Page
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You can run the code you have so far, and turn it into a programme. It doesn't do anything, but it

will still compile. So let's add one line of code just so that we can see how it works.

We'll output some text to a console window.Add the following line to your main method:

public static void main( String[] args ) {

System.out.printin( "My First Project™ );

}

When you type the full stop after "System", NetBeans will try to help you by displaying a list of

available options:
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l I public static void main(3tring[] args) |
3ystetn.

' [0 exrx Print3tream &
[ in InputStream
Frintitream
J] arraycopy (Chiject src, int sroFos,; int length) woid
-Jl,- clearProperty (String kevy) String
i) console () Console
() currentTimeMillis= () long
i exit (int status) woid
hagci) woid
-\|],- getProperties|) Properties
J],- getProperty (3tring kev) String
-J],- getProperty (3tring kevy, 3tring def) String
J], getSecurityManager () SecuritvyManager
-,]1,- getenr () Map<3tring, S3tring:>
J]) getenr [(3tring name) String
-,]],- identityHashCode (Chject ] int

-\|],- inheritedChannel () Channel »

Double click out to add it to your code, then type another full stop.Again, the list of options
appears:
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- -

Select printin( ). What this does is to print a line of text to the output screen. But you need to
place your text between the round brackets of println. Your text needs to go between a pair of

double quotes:

public =static wvoid maini(3tring[] args) |

—

SysStem.out.

@ printini() wold A_i
printlnichject x) woid
O println(String ) woid
O printlniboolean =) woid
D printlnichar =) woid
printlnichar[] =) woid
printlnidouble x) woid
(D printlnifloat x) woid
Jprintlniint =) woid
O println(long ) woid
() to3tringi) S3tring
wait () woid
() wait {long timeout) woid
i) wait (long timeout, int nanos) woid
urite (hyte[] h) woid
Jwrite(int k) wvoid
Owrite (byte[] buf, int off, int len) woid W

public static void mair(2tring[] args) |

Sgstem.out.println("k];

Once you have your double quotes in place, type your text:

public static wvoid mairn(String[] args) |

System.cut.println ("My First Project™):
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Notice that the line ends in a semicolon. Each complete line of code in Java needs a semicolon at
the end. Miss it out and the programme won't compile.

OK, we can now go ahead and test this programme out. First, though, save your work. You can
click File > Save, or File > Save All. Or click the Save icon on the NetBeans toolbar.

To end this section, click below to learn how to share your Java programmes with others.

<-- Running Java Programmes | Sharing your Java Programmes -->

Back to the Home Paqge
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Word 2007 to 2010

Home

You can send your programmes to other people so that they can run them. To do that, you need
el 20000 ® AULE to create a JAR file (Java Archive). NetBeans can do all this for you. From the Run menu at the
top, select Clean and Build Main Project.

Excel 2007 to 2010

Excel to 2003 When you do, NetBeans saves your work and then creates all the necessary files. It will create a
_ folder called dist and place all the files in there. Have a look in the place where your NetBeans
Web Design projects are and you'll see the dist folder:

\/ienial Racir NIET
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VIOUdI DADIV .INL |

[C2) C\ My Dacuments\NetBeansProjecks\FirstPraject

Beginners PHP

o

#
o

nbproject

C# NET | buid ,,J dist
1
Java for Beginners
ot stC
L’J

- = o build, xml
;-J kest { ZML Docurment
i { (] :c
Big Data
i iFest,mf
becoming D e
1 KE

too
&
BI g? Double click the dist folder to see what's inside of it:

|53 €2\ My DocumentsiMetBeansProjects)FirskProjectydist

README.TET
Texk Docunment
2 KE

FirstProject. jar

o Filzip File
Q». 1 2 KE

.
.E You should see a JAR file and README text file. The text file contains instructions on how to run
- W WG @ the programme from a terminal/console window.

Now that you know how to run your java source files, let's do some programming.

1] wll n

<-- Printing to the Output window | Java Variables -->

$100 credit

Complex
Infrastructure
Made Easy

Tl =l o 1 o
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Java Variables

> Programmes work by manipulating data placed in
X memory. The data can be numbers, text, objects,
= MathType" pointers to other memory areas, and more
besides. The data is given a name, so that it can
The best thing for writing be re-called whenever it is need. The name, and
equations since chalk! its value, is known as a Variable. We'll start with
number values.

To store a number in java, you have lots of
options. Whole numbers such as 8, 10, 12, etc,
are stored using the int variable. (The int stands
forinteger.) Floating point numbers like 84, 10.5,
128, etc, are stored using the double variable.
You do the storing with an equals sign (= ). Let's

O New Relic.

A

Learn more »
look at some examples (You can use your

N = ail’s WA FF a Y FirstProject code for these examples).

To set up a whole number (integer), add the following to the main method of your project from
the previous section:

public static void main(String[ ] args) {
int first_number;

System.out.printin("My First Project");

¥ PDFmyURL.com
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}

Developer's
So to tell Java that you want to store a whole number, you first type the word int, followed by a
b B St space. You then need to come up with a name for your integer variable. You can call them almost
: anything you like, but there are a few rules:
friena.
e Variable names can't start with a number. So first_number is OK, but not 1st_number. You
can have numbers elsewhere in the variable name, just not at the start.
e Variable names can't be the same as Java keywords. There are quite a lot of these, and
If’" they will turn blue in NetBeans, like int above.
',DU e You can't have spaces in your variable names. The variable declaration int first number will
| get you an error. We've used the underscore character, but it's common practise to have the
1 T first word start with a lowercase letter and the second or subsequent words in uppercase:
| H'.I ) firstNumber, myFirstNumber
rﬂ'.l ¢ ¢ Variable names are case sensitive. So firstNumber and FirstNumber are different variable
|| ) names.
u‘ To store something in the variable called first_number, you type an equals sign and then the
value you want to store:

public static void main(String[ ] args) {

Create int first_number;

Free Account
i \'. \

first_number = 10;

System.out.printIn("My First Project");
}

So this tells java that we want to store a value of 10 in the integer variable that we've called
first_number.

If you prefer, you can do all this on one line:
public static void main(String[ ] args) {
int first_number = 10;

System.out.printin("My First Project");
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}

To see all this in action, change the println method slightly to this:
System.out.printin( "First number =" + first_number );

What we now have between the round brackets of printin is some direct text enclosed in double
quotes:

("First number="
We also have a plus sign, followed by the name of our variable:
+ first_number );

The plus sign means "join together". So we're joining together the direct text and the name of our
variable. The joining together is known as concatenation.

Your coding window should now look like this (note how each line of code ends with a semicolon):

package firstproject:

public class FirstProject |

public static void main(2tring[] args) |

int first nuwwber:
first number = 10;

System. cut.printlni"First numbher = " 4+ first number |;:

Run your programme and you should see the following in the Output window at the bottom:
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: Dutput - FirstProject (run) ¥ = |:Tasks

D> ruari: LY
First rnumber = 10
BUILD SUCCESSFUL (total time: 1 second)

L

So the number that we stored in the variable called first_number is output after the equals sign.

Let's try some simple addition. Add two more int variables to your code, one to store a second
number, and one to store an answer:

int first_number, second_number, answer;

Notice how we have three variable names on the same line. You can do this in Java, if the
variables are of the same type (the int type, for us). Each variable name is then separated by a
comma.

We can then store something in the new variables:

first_number = 10;
second_number = 20;
answer = first_number + second_number;

For the answer variable, we want to add the first number to the second number. Addition is done
with the plus ( + ) symbol. Java will then add up the values in first_number and second_number.
When it's finished it will store the total in the variable on the left of the equals sign. So instead of
assigning 10 or 20 to the variable name, it willadd up and then do the assigning. In case that's not
clear, here's what happens:

¥ PDFmyURL.com


http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Add up these two first

o

answer =first number + second_number; >

store the answer here

-

(answen= first number + second number;

The above is equivalent to this:

answer =10 + 20;

But Java already knows what is inside of the two variables, first_number and second_number, so

you can just use the names.
Now change your println method slightly to this:

System.out.printin("Addition Total =" + answer );

Again, we are combining direct text surrounded by double quotes with a variable name. Your

coding window should look like this:

first number = 10;
second nuwber = Z0;

public static wvoid main(Stringl[] args)

{

Jystem. out.println("iddition Total =

int first nuwber, second nunber, answer:

answer = first number + second numnber;

"+ answer |:

When you run your programme you should get the following in the output window:
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: Qutput - FirstProject {run)
[:[} rur:
Addition Total = 30
BEUILD SUCCESSFUL (total time: 1 second)

¥ = |:Tasks

So our programme has done the following:

Stored one number

Stored a second number

Added these two numbers together

Stored the result of the addition in a third variable
Printed out the result

You can also use numbers directly. Change the answer line to this:

answer = first_number + second_number + 12;

Run your programme again. What printed out? Was it what you expected?

You can store quite large numbers in the int variable type. The maximum value is 2147483647. If
you want a minus number the lowest value you can have is -2147483648. If you want larger or
smaller numbers you can use another number variable type: double. You'll meet them in the next

part of the course.

<-- Sharing your Programmes | Double Variables -->

Back to the Home Page

© All course material copyright Home and Learn
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Home = The double variable can hold very large (or small)
numbers. The maximum and minimum values are

Beginners Computing = MathTypem 17 followed by 307 zeros.

Word 2007 to 2010 . = . . ,
The best thing for writing The double variable is also used to hold floating
Word 2000 to 2003 equations since chalk! point values.A floating point value is one like 8.7,
125,10.1.In other words, it has a "point
something" at the end. If you try to store a

Excel 2007 to 2010

Excel to 2003 floating point value in an int variable, NetBeans
will underline the faulty code. If you try to run the

Web Design programme, the compiler will throw up an error

Visual Basic NET message.

Beginners PHP s Let's get some practise using doubles.

C# NET AL Vs MW NN F#F a4 Y change the int from your previous code to

double. So change this:

Java for Beginners

int first_number, second_number, answer;

to this:
It was the double first_number, second_number, answer;
Now change the values being stored:

¥ PDFmyURL.com
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IE7 in Japan % first_number = 10.5;

: second_number = 20.8;
with

Leave the rest of the programme as it is. Your coding window should look like this:

public static woid mair(3tring[] args) |

; double first number, second nunber, answer:
Stop guessing, = =
we’ll show you.

first number = 10.5;
secund_numher = Z0.8;

answer = first number + second nunber;

System.out.println("iddition Total = " + answer |:

Run your programme again. The output window should look like this:

‘ Output - FirstProject {run) ¥ x I?Tasks
Al TSI S Pl | ruam: e
Get Started E Jaddition Total = 31.3
MNow! : BUILD SUCCESSFUL (total time: 1 second)
W

O New Relic

Try changing the values stored in first_number and second_number. Use any values you like. Run
your programme and see what happens.

In the next part, you'll learn about two more Java variable types: short and float.

<-- Integer Variables | Short and Float -->

Back to the Home Page
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Weird Trick to
Learn a Language

in just 10 Days

This shocking video reveals
an amazing trick for your
brain to learn a new language
fast. Discover how you can
rapidly learn any language in
just 10 days using this sneaky
linguistic secret..Free from
the computer... Free from
memorization... and

absolutely guaranteed...

Click to Watch Video Now
Pimsleur Approach

BRAIN
TRAINING

first_number = 10.5f;
second_number = 20.8f;

Two more variable types you can use are short
and float. The short variable type is used to
store smaller number, and its range is between
minus 32,768 and plus 32,767. Instead of using
int in our code on the previous pages, we could
have used short instead. You should only use
short if you're sure that the values that you want
to hold don't go above 32, 767 or below -32,768.

The double value we used can store really big
numbers of the floating point variety. Instead of
using double, float can be used. When storing a
value in a float variable, you need the letter "f" at
the end. Like this:

float first_number, second_number, answer;

So the letter "f" goes after the number but before the semicolon at the end of the line. To see
the difference between float and double, see below.
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Simple Arithmetic

With the variables you've been using, you can use the following symbols to do calculations:

+ (the plus sign)

- (the minus sign)

* (the multiplication sign is the asterisk sign)
/ (the divide sign is the forward slash)

Try this exercise:

Delete the plus symbol that is used to add first_number and second_number. Replace it with the
symbols above, first the minus sign, then the multiplication sign, and then the divide. The answer
to the final one, the divide, should give you a really big number.

The number you should get for divide is 0.5048076923076923. T his is because you used the
double variable type. However, change the double to float. Then add the letter "f" to the end of
the numbers. So your code should look like this:

pubtlic =static wvolid mainiString[] args) |
float first number, second nuwber, answer;
first number = 10.5f:
gecond number = =20.5L;

answer = first nuwber / second number:

Jystem.curt.println("Total = " 4+ answer |

When you run the above code, the answer is now 0.5048077. Java has taken the first 6 numbers
after the point and then rounded up the rest. So the double variable type can hold more numbers
than float. (Double is a 64 bit number and float is only 32 bit.)

In the next lesson, you'll learn about the importance of Operator Precedence.

<-- Double Variables | Operator Precedence -->

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/java/double_variables.html
http://www.homeandlearn.co.uk/java/operator_precedence.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Back to the Home Page

© All course material copyright Home and Learn

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

/\\

Free Java Course

Operator Precedence

COMPUTER COURSES

Home

Fast & Easy Antivirus Protection Ancvircs
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Beginners Computing

Word 2007 to 2010

You can, of course, calculate using more than two numbers in Java. But you need to take care of
el 20000 ® AULE what exactly is being calculated. Take the following as an example:

Excel 2007 to 2010

first_number = 100;
Excel to 2003 second_number = 75;
third_number = 25;
Web Design

Visual Basic NET answer = first_number - second_number + third_number;

Beginners PHP if you did the calculation left to right it would be 100 - 75, which is 25. Then add the third number,
which is 25. The total would be 50. However, what if you didn't mean that? What if you wanted to

Ci# NET add the second and third numbers together, and then deduct the total from the first number? So
75 + 25, which is 100. Then deduct that from the first number, which is 100. The total would now

Java for Beginners

be 0.

To ensure that Java is doing what you want, you can use round brackets. So the first calculation

KUMDN' [= would be:

MATH. READING. BUGCESS. = =
- - + .
e answer = (first_number - second_number) + third_number;

Pre-¥ - 12th Groda

Here's the coding window so that you can try it out:
Find out more
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Let your child's
reading and
math skills
flourish like
never before,

CENEERS ARE
ENROLLING NOW.

[ s

public static wvoid mairn(String[] args) |

first number = 100;
second nunber = 75;
third number = 25;
answer = (first_nunber - Second nunber)

int first nuwber, second number, third number, answer;

+ third nuber;

Gystem.out.println(" Total = " 4+ answer 1:

The second calculation is this:

answer = first_number - (second_number + third_number);

And here's the code window:

public static wvoid mairn(String[] args) |

first numwber = 100;
second nuwber = 75;
third number = 25;

int first nuwber, second number, third number, answer;

answer = first nuwber - (Second nunber + third number);

System.out.println("Total = " 4+ answer

Now let's try some multiplication and addition.

Change your math symbols (called Operators) to plus and multiply:

answer = first_number + second_number * third_number;

Delete all your round brackets, and then run your programme.
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With no brackets, you'd think Java would calculate from left to right. So you'd think it would add
the first number to the second number to get 175. Then you'd think it would multiply by the third
number, which is 25. So the answer would be 4375. Run the programme, though. The answer that
you actually get is 1975! So what's going on?

The reason Java got the "wrong" answer was because of Operator Precedence. Java treats
some mathematical symbols as more important than others. It sees multiplication as having a
priority over addition, so it does this first. It then does the addition. So Java is doing this:

answer = first_number + (second_number * third_number);
With the round brackets in place, you can see that second number is being multiplied by third
number. The total is then added to the first number. So 75 multiplied by 25 is 1875.Add 100 and
you get 1975.
if you want it the other way round, don't forget to "tell" Java by using round brackets:

answer = (first_number + second_number) * third_number;

Division is similar to multiplication: Java does the dividing first, then the addition or subtraction.
Change your answer line to the following:

answer = first_number + second_number / third_number;
The answer you get is 103. Now add some round brackets:
answer = (first_number + second_number) / third_number;

The answer this time will be 7. So without the round brackets, Java does the dividing first, and
then adds 100 to the total - it doesn't work from left to right.

Here's a list on Operator Precedence

e Multiply and Divide - Treated equally, but have priority over Addition and Subtraction
e Add and Subtract - Treated equally but have a lower priority than multiplication and division

So if you think Java is giving you the wrong answer, remember that Operator Precedence is
important, and add some round brackets.

In the next part, we'll take a look at how to store text values using Java.
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<-- Short and Float Variables | String Variables -->

Back to the Home Page
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As well as storing number values, variables can hold text. You can store just one character, or lots
el 20000 ® AULE of characters. To store just one character, the char variable is used. Usually, though, you'll want to
store more than one character. To do so, you need the string variable type.

Excel 2007 to 2010

Excel to 2003 Start a new project for this by clicking File > New Project from the menu bar at the top of

_ NetBeans. When the New Project dialogue box appears, make sure Java and Java Application
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[

LEARN 220
DEVELOPMENT

W New Project

Steps Choose Project
1. Choose Project Categories: Projects:
2 I Java B 1ava Application
I3 2avaME % Java Desktop Application

& Java Class Library
@ Java Project with Existing Sources

&) Samples
— 2 A% lawa Free-Form Project

Description:

Creates a new Java SE application in a standard IDE project,
‘ou can also generate a main class in the project, Standard projects
use an IDE-generated Ant build script to build, run, and debug
vour project,

[ Cancel H Help ]

Click Next and type StringVars as the Project Name. Make sure there is a tick in the box for
Create Main Class. Then delete Main after stringvars, and type StringVariables instead, as in

the following image:
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Mame and Location

Praoject Marme: 'String'u'ars
Project Locakion:  |CiDocuments and Settingsilk |
Project Folder: :etEieansP'ru:ujects'l,FirstF‘ru:uject
Mobile
Development
Bachelor's Degree [ ] Use Dedicated Falder For Storing Libraries
Online

Different users and

e‘ projects can share the
same compilation libraries

(see Help for details),

FULL SAIL

UNIVERSITHY.

ERER T Create Main Class |stringwars, Stringiariables

Set as Main Project

So the Project Name is StringVars, and the Class name is StringVariables. Click the Finish
button and your coding window will look like this (we've deleted all the default comments). Notice
how the package name is all lowercase (stringvars) but the Project name was StringVars.

@'@ Stringvariables. java *
=1 = !_.':' 1 B = =
BR-E- OSSR PR SN 00 &=
package strinogvars:
public class StringWariahles |
T public static wvoid mairn(3tring[] args) 1
i
¥

To set up a string variable, you type the word String followed by a name for your variable. Note
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that there's an ubpercase "g" fo'r'String. Again, a semicolon ends the line:
String first_name;

Assign a value to your new string variable by typing an equals sign. After the equals sign the text
you want to store goes between two sets of double quotes:

first_name = "William";

If you prefer, you can have all that on one line:
String first_name = "William";

Set up a second string variable to hold a surname/family name:
String family_name = "Shakespeare";

To print both names, add the following printin():

System.out.printin( first_name + " " + family_name );

In between the round brackets of printin, we have this:

first_name + + family_name

We're saying print out whatever is in the variable called first_name. We then have a plus symbol,
followed by a space. The space is enclosed in double quotes. This is so that Java will recognise
that we want to print out a space character. After the space, we have another plus symbol,
followed by the family_name variable.

Although this looks a bit messy, we're only printing out a first name, a space, then the family
name. Your code window should look like this:

¥ PDFmyURL.com


http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

public static void main(Stringl[] args)

String first name = "Willism™;:
String family nawe = "Shakespeare”:
System. cut.println(first namwe + " 7 + family name) ;

{

Run your programme and you should see this in the Output window:

: Output - String¥ars (run)

u} rum:

WMilliam Shakespeare
BUILD» SUCCESSFUL (total time: 1 second)

¥ ¥ |:Tasks

If you are storing just a single character, then the variable you need is char (lowercase "c"). To
store the character, you use single quotes instead of double quotes. Here's our programme

again, but this time with the char variable:

public static void main(3tring[] args)

char first nawme = '0':
char family name = '5';
System. out.printlnifirst _nawe + " " + family name) ;

{

If you try to surround a char variable with double quotes, NetBeans will underline the offending
code in red, giving you "incompatible type" errors. You can, however, have a String variable with
just a single character. But you need double quotes. So this is OK:

String first_name = "W";

But this is not:
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String first_name ="'W';
The second version has single quotes, while the first has double quotes.

There are lot more to strings, and you'll meet them again later. For now, let's move on and get
some input from a user.

<-- Operator Precedence | User Input -->

Back to the Home Page
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Accepting Input from a User

. I...-h
@ pctools

Registry Mechanic Start Download

Powerfully simple performance and privacy tools to clean up your PC.

One of the strengths of Java is the huge libraries of code available to you. This is code that has
been written to do specific jobs.All you need to do is to reference which library you want to use,
and then call a method into action. One really useful class that handles input from a user is called
the Scanner class. The Scanner class can be found in the java.util library. To use the Scanner
class, you need to reference it in your code. This is done with the keyword import.

import java.util.Scanner;
The import statement needs to go just above the Class statement:
import java.util.Scanner;

public class StringVariables {

}

This tells java that you want to use a particular class in a particular library - the Scanner class,
which is located in the java.util library.

The next thing you need to do is to create an object from the Scanner class. (A class is just a
bunch of code. It doesn't do anything until you create a new object fromiit.)
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To create a new Scanner object the code is this:
Scanner user_input = new Scanner( System.in );

So instead of setting up an int variable or a String variable, we're setting up a Scanner variable.
We've called ours user_input. After an equals sign, we have the keyword new. This is used to
create new objects from a class. The object we're creating is from the Scanner class. In between
round brackets we have to tell java that this will be System Input (System.in).

To get the user input, you can call into action one of the many methods available to your new
Scanner object. One of these methods is called next. This gets the next string of text that a user
types on the keyboard:

String first_name;
first_name = user_input.next();

So after our user_input object we type a dot. You'll then see a popup list of available methods.
Double click next and then type a semicolon to end the line. We can also print some text to
prompt the user:

String first_name;
System.out.print("Enter your first name: ");
first_name = user_input.next();

Notice that we've used print rather than printin like last time. The difference between the two is
that println will move the cursor to a new line after the output, but print stays on the same line.

We'll add a prompt for a family name, as well:

String family_name;
System.out.print("Enter your family name: ");
family_name = user_input.next();

This is the same code, except that java will now store whatever the user types into our
family_name variable instead of our first_name variable.

To print out the input, we can add the following:

String full name;
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full_name = first_name + + family_name;

System.out.printin("You are " + full_name);

We've set up another String variable, full_name. We're storing whatever is in the two variables

first_name and family_name. In between the two, we've added a space. The final line prints it all

out in the Output window.

So adapt your code so that it matches that in the next image:

package stringvars:

import java.util.3canner:

public cla=ss StringWariables |

String first name;

String family nsame:

String full nsme:

full name = first nams + " T

public static wvoid mairn(String[] args) |

SCanner wuSer input = new Scanher (Iystem. in) ;

gystem. out.print ("Enter your first name: ") !
first name = usSer input.next(]:

Svstem. out.print ("Enter vyour family name: ) :
famwily name = UsSer input.next(]:

+ family name:

System. cut.println("Vou are " + full nsme):;

Run your programme until your Output window displays the following:
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: Output - String¥ars (run) ¥ = |:Tasks
P | runc: 2
I:I Enter wyour first name:

W

Java is now pausing until you enter something on your keyboard. It won't progress until you hit
the enter key. So left click after "Enter your first name:" and you'll see your cursor flashing away.
Type a first name, and then hit the enter key on your keyboard.

After you hit the enter key, java will take whatever was typed and store it in the variable name to
the left of the equals sign. For us, this was the variable called first_name.

The programme then moves on to the next line of code:

‘Output - String¥ars {run) ¥ = |:Tasks
s run:
|:| Enter your first name: William

Enter your family name: I

Type a family name, and hit the enter key again:

‘Output - String¥ars {run) ¥ x| Tasks

[ | runc: .
Enter your first name: William

D Enter your fawmily name: Shakespeare

The user input has now finished, and the rest of the programme executes. This is the output of
the two names. The final result should like this:
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‘Output - String¥ars {run) ¥ = |:Tasks
D> Tt

Enter wyour first name: William

Enter wyour fawily name: Shakespeare

Tou are William Shakespeare

EUILD STUCCESSFUL (total time: 1 minuate 1 second)

So we used the Scanner class to get input from a user. Whatever was typed was stored in
variables. The result was then printed to the Output window.

In the next part, we'll take a brief look at Option Panes.

<-- String Variables | Java Option Panes -->

Back to the Home Page
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Q New Relic

Let's adapt our code from the previous section and have some option panes.

The first thing to do is to reference the library we want to use:
import javax.swing.JOptionPane;
This tells java that we want to use the JOptionPane class, located in the javax.swing library.

You can start a new project for this, if you prefer not to adapt your previous code. (You should
know how to create a new project by now. Just remember to change the name of the Class from
Main to something else. We're going to have the class name InputBoxes for ours. Our package
name will be userinput.)

Add the import line to your new project, and your code window should look like something like
this:

package userinput:
import Jjavax.swing.JOptionPane:

public class InputBoxes |

public static void mair(3tring[] args) |

E

(The reason for the wavy underline is that we haven't used the JOptionPane class yet. It will go
away once we do.)

To get an input box that the user can type into, we can use the showlnputDialog method of
JOptionPane. We'll store the input straight into a first name variable again, just like last time. So
add the following line to your main method:

String first_name;
first_name = JOptionPane.showlnputDialog("First Name");

As soon as you type a full stop after JOptionPane you will see the following popup list:
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first name = JOptionPane.
' Il ICOH PROPERTY SCring e _
[ IHIT IAl. SELECTION WAILUE PROPERTY String
[ IHIT IAl. VALUE PROPERTY Stcring
m IHPUT WAILUE PROFPERTY String
M MESSAGE PROPERTY Scring
m HMESSAGE TYPE PROPERTY String
[0 oPTI OHs PROPERTY String
[ oPTI O TYPE PROFPERTY Stcring
[l SELECT I0H VALUES FROFERTY String
m TOOL TIP TEXET KEY Stcring
m VALUE FROPERTY String
[l *AHT 5 IHNPFUT PROPERTY Scring
(ﬂ)_s_huwInputhialug (_Ol:ujgct mess_age_] Str_ing b

Double click showlnputDialog. In between the round brackets of showlInputDialog type the
message that you want displayed above the input text box. We've typed "First name". Like all
strings, it needs to go between double quotes.

Add the following code so that we can get the user's family name:

String family_name;
family_name = JOptionPane.showlnputDialog("Family Name");

Join the two together, and add some text:

String full_name;
full_name ="You are " + first_name + " " + family_name;

To display the result in a message box, add the following:
JOptionPane.showMessageDialog( null, full_name );

This time, we want showMe ssageDialog from the popup list. In between the round brackets we
first have the word null. This is a java keyword and just means that the message box is not
associated with anything else in the programme. After a comma comes the text we want to
display in the message box. The whole of your code should look like this:
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package userinput:;
import javax.swing.JOptionPane:

public cla=ss InputBoxes |
public =static woid mairi(3tring[] args) |

SGtring first name;
first name = JoptionFane.showInputiialog("First IName™) ;

SGrring family name:
family name = JoptionPane. skowInputDialog"Family Hame™) ;

String full name;
full nage = "Tou are " 4+ first name + " 7 + Lamily name;

JOptionPane.showMessagelizloginull, full name]:
System. exit (0] ;

Notice the line at the bottom of the code:
System.exit(0);

As its name suggests, this ensures that the programme exits. But it also tidies up for us, removing
all the created objects from memory.

Now run your code. (Another quick way to run your programme in NetBeans is by right-clicking
anywhere inside of the coding window. From the menu that appears, select Run File.)

You'll see the First Name input box. Type something into it, then click OK:
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X

Input

- First Name
William |

OK Cancel

When the Family Name input box appears, type a family name and click OK:

Input &|

-5 Family Name

|5hakespeare |

OK Cancel

After you click OK, the message box will display:

Message

@ You are William Shakespeare

OK

Click OK to end the programme.

Exercise
Input boxes and Message boxes can be formatted further. Try the following for your Input boxes:

showinputDialog("First Name", "Enter Your First Name");

showlnputDialog("Family", "Enter Your Family Name");
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Exercise
For your Message boxes try this (yours should be on one line):

showMessageDialog(null, full_name, "Name", JOptionPane.INFORMATION_MESSAGE);

Exercise
Instead of JOptionPane INFORMATION_MESSAGE try these:

ERROR_MESSAGE
PLAIN_MESSAGE
QUESTION_MESSAGE
WARNING_MESSAGE

Exercise

Input boxes are not just used for text:they can accept numbers as well. Write a programme that
prompts the user for two numbers, the breadth of a rectangle and the height of a rectangle. Use
a message box to calculate the area of the rectangle. (Remember: the area of a rectangle is its
breadth multiplied by the height.) However, you'll need some extra help for this exercise.

Help for the Exercise
You have to use the String variable to get your numbers from the user:

String breadth;
breadth = JOptionPane.showlnputDialog("Rectangle Breadth");

However, you can't multiply two strings together. You need to convert the Strings to integers. You
can convert a string to an integer like this:

Integer.parselnt( string_to_convert)

So you type Integer then a full stop. After the stop, type parselnt( ). In between the round
brackets of parseint, type the name of the string variable you're trying to convert.

Set up an int variable for the area. You can then multiply and assign on the same line;
int area = Integer.parselint( string_one ) * Integer.parselnt( string_two);

For the message box, use concatenation:
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"answer ="+ area
You can use any of the MESSAGE symbols for your message box.
Exercise

The programme will crash if you enter floating point values for the breadth and height. How
would you solve this?

When you have solved the above exercise, do you really want Integerparseint? What else do you
think you can use?
OK, we'll move on now. Let's try some IF statements.

<-- User Input | Java IF Statements -->

Back to the Home Page
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programming, meaning the code is executed
from top to bottom. It's very linear, in that each
and every line of code will be read, starting with
the first line of code you write and ending at the
last line.

But you don't always want your programmes to
work like that. Often, you want code to be
executed only if certain conditions are met. For
example, you might want one message to display
if a useris below the age of 18 and a different
message if he or she is 18 or older. You want to
control the flow of the programme for yourself.
You can do this with conditional logic.

Conditional logic is mainly about the IF word: IF user is less than 18 then display this message; IF
useris 18 or older then display that message. Fortunately, it's very easy to use conditional logic in

Java. Let's start with IF Statements.

IF Statements

Executing code when one thing happens rather than something else is so common in
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programming that that the IF Statement has been developed. The structure of the IF Statement
in Java is this:

if (Statement ) {
}

You start with the word IF (in lowercase) and a pair of round brackets. You then use a pair of curly
brackets to section off a chunk of code. This chunk of code is code that you only want to
execute IF your condition is met. The condition itself goes between round brackets:

if (user<18){
}

This condition says "IF user is less than 18". But instead of saying "is less than" we use the
shorthand notation of the left-pointing angle bracket ( <).IF the useris less than 18 then we
want something to happen, to display a message, for example:

if (user<18){
IIDISPLAY MESSAGE
}

If the useris not less than 18 then the code between the curly brackets will be skipped, and the

programme continues on its way, downwards towards the last line of code. Whatever you type

between the curly brackets will only be executed IF the condition is met, and this condition goes
between the round brackets.

Before we try this out, another shorthand notation is this symbol >. The right-pointing angle
bracket means "greater than". Our IF Statement above can be amended slightly to check for
users who are greater than 18:

if (user>18){
IIDISPLAY MESSAGE
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The only thing new in this code is the > symbol. The condition now checks for users who are
greater than 18.

But the condition doesn't check for people who are exactly 18, just those greater than 18. If you
want to check for those who are 18 or over, you can say "greater than or equal to". The symbols
for this are the greater than sign (> ) followed by an equals sign (= ):

if (user>=18){
IIDISPLAY MESSAGE

You can also check for "less than or equal to" in a similar way:
if (user<=18){
IIDISPLAY MESSAGE
}
The above code contains a less than symbol ( <) followed by the equals sign.
Let's try all this out in a simple programme.

Start a new project by clicking File > New Project from the menu bar in NetBeans. You can call
your package and class names anything you like. Enter the following code (our package name is
conditionallogic and the Class is called IFStatements):
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prackage conditionallogic:

public class IFStatements |

int user = 17:

if [(user < 18] |

public static wvoid mair(2tring[] args)

{

System. ont.println("User is less than 137):

We've set up an integer variable, and assigned a value of 17 to it. The IF statement checks for
"less than 18". So the message between the curly brackets should be printed out.

Run your programme and check it out. (NetBeans has a habit of running the programme in bold

text in the Projects window and not the code you have displayed. To run the code in your coding
window, right click anywhere in the code. From the menu that appears select Run File.) You should

see this in your Output window:

: Output - conditionalLogic {run}

[j> rum:

TUser is less than 18
BUILD SUCCEZ3FUL (total time:

b=t

1l second)

| Tasks

Now change the value for the user variable from 17 to 18. Run your programme again. You should

see this:
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: Dutput - conditionalLogic {run) ' Tasks
D> rltL: L
BUILLD SUCCESSFUL (total time: Z seconds)
W

So the programme runs OK, with no error messages. It's just that nothing gets printed out. The
reason is that the message code is between the curly brackets of the IF Statement.And the IF
Statement is checking for values less than 18. IF the condition is not met, Java ignores the curly
brackets altogether and moves on.

Exercise
Replace your "less than" symbol with the "less than or equal to" symbols. Change your message

to suit, something like "user is less than or equal to 18". Run your programme again. Do you see
the message?

Exercise
Change the user value to 20. Run your programme again. Do you still see the message?

You can have more than one IF Statement in your code. Try the following code:
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public static void main(2tring[] args)

int user = 18;

if (user <= 18] {

if [(user > 18] {

{

System.out.println("User is 18 or wounger™):

System.out.println("User i=s older than 157):

This time, we have two IF Statements. The first tests for values less than or equalto 18. The
second tests for values greater than 18. When the code is run with a value of 18 orless for the

user variable, the Output is this:

: Output - conditionalLogic {run)

D> rumn:

Tser is 18 or younger
EUILL SUCCESSFUL (total time: 0 seconds)

' Tasks

Changing the value of the user variable to 20 gives this:

‘ Output - conditionalLogic {run)
u} rur:
User i=s older than 18
BUILL SUCCEZSFUL (total time: 0 seconds)

| Tasks
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So only one of the IF Statements will Output a print line.And it all depends on what the value of
the user variable is.

In the next part, we'll continue with Conditional Logic

<-- Option Panes | If ... Else -->

Back to the Home Page
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Word 2007 to 2010

Instead of using two IF Statements, you can use an IF ... ELSE Statement instead. Here's the
el 20000 ® AULE structure of an IF ... ELSE statement:

Excel 2007 to 2010

if (condition_to_test ) {
Excel to 2003

Web Design Llse {
Visual Basic .NET }
Beginners PHP
The first line starts with if, followed by the condition you want to test for. This goes between two
C# NET round brackets.Again, curly brackets are used to section off the different choices. The second

choice goes after the word else and between its own curly brackets. Here's our code again that

Java for Beginners ,
checks a user's age:
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public static wvoid mair(3tring[] args) |

[
l"L int user = 17;

Grammarly

if (user <= 131 {
System. out.println("User i= 15 or wyounger™):
¥

Instant else |
Jystem.out.println("User i=s older than 15"):
Grammar }
Checker

So there are only two choices here: either the useris 18 or younger, or the user is older than that.
Adapt your code to match that in the image above and try it out. You should find that the first
message prints out. Now change the value of the user variable to 20 and run the code again. The
message between the ELSE curly brackets should display in the Output window.

Check your
writing for:
IF ... ELSEIF
v Grammar
-/ Punctuation You can test for more than two choices. For example, what if we wanted to test for more age
ranges, say 19 to 39, and 40 and over? For more than two choices, the IF ... ELSE IF statement
v Style can be used. The structure of an IF ... ELSE IF is this:
W Vocabulary Usage
/ and more! if (condition_one ) {
}
else if ( condition_two ){

» TryNow | }

else {

}

The new part is this:

else if ( condition_two ){
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}

So the first IF tests for condition number one (18 or under, for example). Next comes else if,
followed by a pair of round brackets. The second condition goes between these new round
brackets. Anything not caught by the first two conditions will be caught be the final else. Again,
code is sectioned off using curly brackets, with each if, else if, or else having its own pair of curly
brackets. Miss one out and you'll get error messages.

Before trying out some new code, you'll need to learn some more conditional operators. The
ones you have used so far are these:

> Greater Than

<Less Than

>= Greater Thanor Equal To
<=Less Thanor Equal To

Here's four more you can use:

&& AND
| OR

== HAS A VALUE OF
INOT

The first one is two ampersand symbols, and is used to test for more than one condition at the
same time. We can use it to test for two age ranges:

else if (user> 18 && user<40)

Here, we want to check if the useris older than 18 but younger than 40. Remember, we're trying
to check what is inside of the user variable. The first condition is "Greater than 18" (user>18).
The second condition is "Less than 40" ( user < 40). In between the two we have our AND
operator ( &&). So the whole line says "else if useris greater than 18 AND user is less than 40."

We'll get to the other three conditional operators in a moment. But here's some new code to try
out:
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public static void mair(dtring[] args) |

int user = 21;

if [user <= 181 {
Svstem. cout.println("User iz 18 or wvounger™):
b
else if [user > 18 && user < 400 |
System. out.println ("U=ser i=s between 19 and 397);
+

else |
Svstem. out.println("User is older than 407 ;
¥

Run your programme and test it out. You should be able to guess what it will print out before
running it. Because we have a value of 21 for the user variable the message between the curly
brackets of else if will display in the Output window.

Exercise
Change the value of the user variable from 21 to 45. The message for the else section of the
code should now display.

You can add as many else if parts as you want. Suppose we wanted to check if the user was
either 45 or 50. We can use two of the new conditional operators above. We can check if the
user variable "has a value of 45" OR "has a value of 50":

else if (user == 45 || user == 50)

To test if the user variable has a value of something you use two equal signs, with no space
between them. Java will test for that value and no other values. Because want to test forthe
user being 50 as well, we can have another condition in the same round brackets: user == 50.
This just says "test if the user variable has a value of 50". In between the two conditions, we have
the OR operator. This is two pipe characters, which is just to the left of the letter "z" on a UK
keyboard. Again, there's no space between the two. The whole of the line above says "Else if the
user has a value of 45 OR the user has a value of 50".
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Here's our code with the new else if part:

public static void mair(3tring[] args) |

int user = 45;

if (user <= 131 {
Jystem. out.println("User iz 18 or wvounger™):
H
else 1f (user = 18 &£& user < 401 |
Jystem. out.println("User i=s between 19 and 397):
'
elze if {(user == 45 || user == 50 {
System.out.println("User is either 45 OR 507):;
'
else |
System. cut.println("User is older than 40%);
H

Try it out for yourself. Change the value of the user variable to 45 and run your code. Then
change it to 50 and run the code again. In both cases the new message should display.

The various conditional operators can be tricky to use. But you're just testing a variable for a
particular condition. lt's simply a question of picking the right conditional operator or operators
forthe job.

Nested IF Statements

You can nest IF Statements. (T his also applies to IF ... ELSE and IF ... ELSE IF statements.) Nesting
an IF Statement just means putting one IF Statement inside of another. For example, suppose
you want to find out if somebody is younger than 18, but older than 16. You want to display a
different message for the over 16s. You start with the first IF Statement:

if (user<19){
¥ PDFmyURL.com
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System.out.printin( "18 or younger");

}

To check for over 16, you can place a second IF Statement inside of the one you already have.
The format is the same:

if (user<19){
if ( user> 16 && user <19 ) {
System.out.printin( "You are 17 or 18");
}

}

So the first IF Statement catches the user variable if it's less than 19. The second IF Statement
narrows the user variable down even further, for ages over 16 and under 19. To print different
messages, you can have an IF ... ELSE statement instead of the IF Statement above:

if (user<19){

if ( user> 16 && user< 19 ) {
System.out.printin( "You are 17 or 18");
}

else {

}

System.out.printin( "16 or younger");

}

Notice where all the curly brackets are in the code: get one wrong and your programme won't run.
Nested IF Statements can be tricky, but all you're trying to do is to narrow down the choices.

In the next section, you'll about the Boolean variable type.

<-- If Statements | Boolean Values -->

Back to the Home Page
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Boolean Values

Home Memory Focus Spatial Reasoning i :
e _ : lumosity Play Games
Attention Problem Solving

Beginners Computing ayaed

Word 2007 to 2010

A Boolean value is one with two choices: true or false, yes orno, 1 or 0. In Java, there is a variable
el 20000 ® AULE type for Boolean values:

Excel 2007 to 2010

boolean user = true;

Excel to 2003
So instead of typing int or double or string, you just type boolean (with a lower case "b"). After

Web Desian the name of you variable, you can assign a value of either true or false. Notice that the
assignment operator is a single equals sign ( = ). If you want to check if a variable "has a value of"

Visual Basic .NET . :
something, you need two equal signs (= =).

Beginners PHP
Try this simple code:
C# NET

. boolean user = true;
Java for Beqginners

if (user == true) {
System.out.printin("it's true");

[ }
else {
Language System.out.printin("it's false™);
Professors }
H A fP So the first IF Statement checks if the user variable has a value of true. The else part checks if it
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is false. You don't need to say "else if (user = = false)". After all, if something is not true then it's
false. So you can just use else: there's only two choices with boolean values.

The only other conditional operator on our lists is the NOT operator. You can use this with
boolean values. Have a look at the following code:

boolean user = true;

if (luser){
System.out.printin("it's flase");
}

else {
System.out.printin("it's true");
}

It's almost the same as the other boolean code, except for this line:
if ('user){

This time, we have our NOT operator before the user variable. The NOT operatoris a single
exclamation mark (! ) and it goes before the variable you're tying to test. lt's testing for negation,
which means that it's testing for the opposite of what the value actually is. Because the user
variable is set to true then luser will test for false values. If user was set to false then !user would
test for true values. Think of it like this:if something is NOT true then what is it? Orif it's NOT
false then what?

In the next part, we'lllook at Java Switch Statements.

<-- If Else Statements | Java Switch Statements -->

Back to the Home Page

© All course material copyright Home and Learn

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/java/java_if_else_statements.html
http://www.homeandlearn.co.uk/java/java_switch_statements.html
http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

/\\‘

Free Java Course

COMPUTER COURSES

Home

Beginners Computing

Word 2007 to 2010

Word 2000 to 2003

Excel 2007 to 2010

Excel to 2003

Web Design

Visual Basic .NET

Beginners PHP
C# NET

Java for Beginners

[

\i Testing

Switch Statements in Java

Order Now P

Vistaprint

Another way to control the flow of your programmes is with something called a switch
statement. A switch statement gives you the option to test for a range of values for your
variables. They can be used instead of long, complex if ... else if statements. The structure of
the switch statement is this:

switch (variable to_test){

case value:
code_here;
break;

case value:
code_here;
break;

default:
values_not_caught_above;

}

So you start with the word switch, followed by a pair of round brackets. The variable you want to
check goes between the round brackets of switch. You then have a pair of curly brackets. The
other parts of the switch statement all go between the two curly brackets. For every value that
you want to check, you need the word case. You then have the value you want to check for:
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case value:

After case value comes a colon. You then put what you want to happen if the value matches.
This is your code that you want executed. The keyword break is needed to break out of each
case of the switch statement.

The default value at the end is optional. It can be included if there are other values that can be
held in your variable but that you haven't checked for elsewhere in the switch statement.

If all of that is confusing, here's some code to try out. You can either start a new project for this
or just comment out the code you have. A quick way to comment out code in NetBeans is from
the toolbar at the top. First, highlight the code you want to comment out. Then click the
comment icon:

@ o

I

But here's the code:
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!'l.

public static wvoid main(3tring[] args) |

int uzer = 18;

switch | user ) {
case 15:

SJyvstem.out.printlnl¥ou're 127):
hreak:;

case 19:
Jystem. out.println("You're 197):
hreak:;

caze 20:
System. out.println("You're 20%");
hreak;

default:
System.out.println("You're not 18, 19 or 20™):

The first thing the code does is to set a value to test for.Again, we've set up an integer variable
and called it user. We've set the value to 18. The switch statement will check the user variable
and see what's in it. It will then go through each of the case statements in turn. When it finds one
that matches, it will stop and execute the code for that case. It will then break out of the switch
statement.
Try the programme out. Enter various values for the user variable and see what happens.
Sadly, you can't test for a range of values after case, just the one value. So you can't do this:
case (user <=18):
But you can do this:
case 1: case 2: case 3: case 4:

So the above line tests for a range of values, from 1 to 4. But you have to "spell out" each value.
(Notice where all the case and colons are.)
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To end this section on conditional logic, try these exercises.

Exercise

Write a programme that accepts user input from the console. The programme should take a
number and then test for the following age ranges: 0 to 10, 11 to 20, 21 to 30, 30 and over.
Display a message in the Output window in the following format:

user_age + " is between 21 and 30"

So if the user enters 27 as the age, the Output window should be this:

‘ Output - age_exercise {run) * | Tasks

u> rurm: A

Enter wyour age: 27
£7 is between Z1 and 20
BEUILL SUCCESSFUL (total time: 5 seconds)

&

If the useris 30 or over, you can just display the following message:

"Your are 30 or over"

Help for this exercise
To get string values from the user, you did this:
String age = user_input.next();

But the next( ) method is used for strings. The age you are getting from the user has to be an
integer, so you can't use next( ). There is, however, a similar method you can use: nextint( ).

Exercise

if you want to check if one String is the same as another, you can use a Method called equals.
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String user_name = "Bill";

if ( user_name.equals( "Bill" ) ){
//IDO SOMETHING HERE
}

In the code above, we've set up a String variable and called it user_name. We've then assigned a
value of "Bill" to it. In between the round brackets of IF we have the variable name again, followed
by a dot. After the dot comes the word "equals". In between another pair of round brackets you
type the string you're trying to test for.

NOTE: When checking if one string is the same as another, they have to match exactly. So "Bill" is
different from "bill". The first has an uppercase letter "B" and the second has a lowercase "b".

For this exercise, write a programme that asks a userto choose between four colours: black,
white, red, or blue. Use IF ... ELSE IF statements to display one of the following messages,
depending on which colour was chosen:

BLACK "You must be a Goth!"

WHITE "You are a very pure person”

RED "You are fun and outgoing"

BLUE "You're not a Chelsea fan, are you?"

When your programme ends, the Output window should look like something like this:

: Output - colour_exercise {run) = |:Tasks

[j> Tt ”
Choose a colour: Black, Thite, Ped, Elue
Elack
Tou muast be a Gothl!
BEUILD STCCESSFUL i(total time: & seconds)

OK, let's move on and have a look at loops. We'll be upping the pace a bit in this next section, so
hang on to your hats!
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<-- Boolean Values | Java For Loops -->
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= As we mentioned earlier, the programming you

are doing now is sequential programming. This
means that flow is downward, fromtop to
bottom, with every line of code being executed,
unless you tell Java otherwise.

You saw in the last section that one way to "tell"
Java not to execute every line is by using IF
Statement to section off areas of code.

Another way to interrupt the flow from top to
bottom is by using loops. A programming loop is
one that forces the programme to go back up
again. If it is forced back up again you can
execute lines of code repeatedly.

As an example, suppose you wanted to add up

the numbers 1 to 10. You could do it quite easily in Java like this:

int addition=1+2+3+4+5+6+7+8+9+10;

But you wouldn't really want to use that method if you needed to add up the numbers 1to a
1000. Instead, you can use a loop to go over a line of code repeatedly until you've reached 1000.
Then you can exit the loop and continue on your way.
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Java For Loops

We'll start with For Loops, one of the most common types of loops. The "For" part of "For Loop"
seems to have lost its meaning. But you can think of it like this: "Loop FOR a set number of
times." The structure of the For Loop is this:

for ( start_value; end_value; increment_number ) {

/IYOUR_CODE_HERE
}

So after the word "for" (in lowercase) you have a pair of round brackets. Inside of the round
brackets you need three things: the start value forthe loop, the end value for the loop, and a way
to get from one number to another. This is called the increment number, and is usually 1. But it
doesn't have to be. You can go up in chunks of 10, if you want.

After the round brackets you need a pair of curly brackets. The curly brackets are used to section
off the code that you want to execute repeatedly. An example might clear things up.

Start a new project for this. Call the Project and Class anything you like. (We've called our Project
"loops", and the Class "ForLoops"). Now add the following code:
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package loops;

public class ForLoops |
public static wvoid mair(3tring[] args) |

int loopVal:
int end wvalue = 11;

for (loopWal = 0; loopWal < end wvalue; loopWal++] |

Jystem. ort.println("Loop Valus = T 4+ loopWal):

We start by setting up an integer variable, which we've called loopVal. The next line sets up

another integer variable. T his variable will be used for the end value of the loop, and is set to 11.

What we're going to do is to loop round printing out the numbers from 0 to 10.
Inside the round brackets of the for loop, we have this:

loopVal =0; loopVal < end_value; loopVal++
The first part tells Java at what number you want to start looping. Here, we're assigning a value
of zero to the loopVal variable. This will be the first number in the loop. The second part uses
some conditional logic:

loopVal < end_value
This says "loopVal is less than end_value". The forloop will then keep going round and round
while the value inside the loopVal variable is less than the value in the variable called end_value.
As long as it's true that loopVal is less than end_value, Java will keep looping over the code
between the curly brackets.

The final part between the round brackets of the forloop is this:
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loopVal++
What we're doing here is telling Java how to go from the starting value in loopVal to the next
number in the sequence. We want to count from 0 to 10. The next number after O is 1. loopVal++
is a shorthand way of saying "add 1 to the value in the variable".
Instead of saying loopVal++ we could have wrote this:

loopVal = loopVal + 1

To the right of the equals sign we have loopVal + 1. Java will then add 1 to whatever is currently
stored in the loopVal variable. Once it has added 1 to the value, it will store the result inside of the
variable to the left of the equals sign. This is the loopVal variable again. The result is that 1 keeps
getting added to loopVal. This is called incrementing the variable. It is so common that the
shorthand notation variable++ was invented:

int some_number = 0;
some_number++;

The value of some_number will be 1 when the code above is executed. It is the short way of
saying this:

int some_number = 0;
some_number = some_number + 1;

To recap then, our forloop is saying this:

Loop Start value:0
Keep Looping While: Start value is less than 11
How to advance to the end value: Keep adding 1 to the start value

Inside of the curly brackets of the for loop we have this:
System.out.printin("Loop Value =" + loopVal);
Whatever is currently inside of the loopVal variable will be printed out, along with some text.

Run your programme and you should see this in the Output window:
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Loop
Loop

E& Loop

Loop
Loop
Loop
Loop
Loop
Loaop
Loaop
Loop

EUILL SUCCESSFUL (total time: 0 seconds)

Talus
Talue
Talue
Talue
Talue
Talue
Talus
Talue
Talue
Talue

Talus

: Output - loops (run)

u} bl

L v TS I o o N A N T R s o |

= 10

10
®

So we've trapped the programme in a loop, and forced it to go round and round. Each time round

the loop, 1 gets added to the loopVal variable. The loop keeps going round and round while the
value inside of loopVal is less than the value in end_value. Whatever is inside of the loop's curly
brackets is the code that will be executed over and over. And that is the whole point of the loop:

to execute the curly bracket code over and over.

Here's some code that adds up the numbers 1 to 10. Try it out:

int
int
int

for

loopWal:

end walue
addition

[loopVal

addition =

public static void main (3tringl[]

11:;
o;

args) |

1; loopVal < end wvalues; loopVal++)

addition + loopVal:

System. ort.println("Total =

" 4+ addition)

{

¥ PDFmyURL.com


http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

The answer you should get in the Output window is 55. The code itself is more or less the same
as the previous for loop. We have the same two variables set up at the top, loopVal and
end_value. We also have a third integer variable, which we've called addition. This will hold the
value of the 1 to 10 sum.

In between the round brackets of the forloop, it's almost the same as last time: we're looping
while loopVal is less than end_value; and we're adding 1 to the loopVal variable each time round
the loop (loopVal++). The only difference is that the starting value is now 1 (loopVal=1).

In between the curly brackets, we only have one line of code:
addition = addition + loopVal;

This single line of code adds up the numbers 1 to 10. If you're confused as to how it works, start
to the right of the equals sign:

addition + loopVal;
The first time round the loop, the addition variable is holding a value of 0. The variable loopVal,
meanwhile, is holding a value of 1 (its starting value). Java willadd 0 to 1. Then it will store the
result to the variable on the left of the equals sign.Again, this is the addition variable. Whatever
was previously being held in the addition variable (0) will be erased, and replaced with the new
value (1).

The second time round the loop, the values in the two variables are these (the values are
between round brackets):

addition (1) + loopVal (2);
1 + 2 is obviously 3. So this is the new value that will be stored to the left of the equals sign.
The third time round the loop, the new values are these:

addition (3) + loopVal (3);

Java adds the 3 + 3 and stores 6 to the left of the equals sign. It keeps going round and round
until the loop ends. The result is 55.

(Notice that our print line is outside of the forloop, after the final curly bracket of the loop.)
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Exercise
Change you code so that the loop adds up the numbers 1 to a 100. The answer you should get is
5050.

Exercise

Write a times table programme. The programme should ask a user to input a number. T his number
is then used as the times table. So if the user enters 10, the 10 times table should be displayed.
Your Output window should look something like this, when your programme is run.

Tt
Thich time=s table do you want?
10

times 10

times 10

10
£0
a0
40
=]
&0
70
20
times 10 20
10 times 10 = 100
BUILD SUCCESSFUL (total time: 3 seconds)

times 10
times 10
times 10
times 10
times 10

times 10

W -1 moin R WM

Help for this Exercise

Your for loop only needs two lines of code between the curly brackets, and one of those is the
print line. You only need a single line to calculate the answers for your times table.

You should already know how to get the number from the user. This can be used in yourloop's
curly brackets to work out the answer to your multiplication.

Your times table only needs to go from 1 to 10, like ours does in the image above.

Exercise
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Use a for loop to print out the odd numbers from 1 to 10. (For the easy way to do this exercise,
think about the increment value of the loop, which is the third item between the round brackets.)

One of the hard ways to do the exercise above is by using an operator you haven't yet met - the
modulus operator. Modulus is when you divide by a number and keep the remainder. So 10 Mod 3
is 1, because 10 divide by 3 is 3. The remainderis 1, and that's what you keep. The Modulus
operator in Java is the percentage sign, rather confusingly. lt's used like this:

int remainder;
int total=10
remainder = total %3

So the number (or variable) you want to divide up goes first. You then type a percentage sign,
followed by your divider number. The answer is the remainder.

In the exercise above, you could use 2 as the Mod number, and then use an IF Statement in your
forloop to test what the remainder is. (Can you see why 2 should be the Mod number?)

In the next part, we'll take a look at Java while loops.

<-- Switch Statements | While Loops -->

Back to the Home Page
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Another type of loop you can use in Java is called the while loop. While loops are a lot easier to
understand than for loops. Here's what they look like:

78 Adjust A/C up fo 78°+

FLENALEAT.ORG

while ( condition ) {

}

So you start with the word "while" in lowercase. The condition you want to test for goes between
round brackets. A pair of curly brackets comes next, and the code you want to execute goes
between the curly brackets.As an example, here's a while loop that prints out some text (Try the
code out for yourself):

int loopVal = 0;
while (loopVal < 5) {

System.out.printIin("Printing Some Text");
loopVal++;

The condition to test is between the round brackets. We want to keep looping while the variable
called loopVal is less than 5. Inside of the curly brackets our code first prints out a line of text.
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Then we need to increment the loopVal variable. If we don't we'll have an infinite loop, as there is
no way for loopVal to get beyond its initial value of 0.

Although we've used a counter (loopVal) to get to the end condition, while loops are best used
when you don't really need a counting value, but rather just a checking value. For example, you
can keep looping while a key on the keyboard is not pressed. This is common in games
programme. The letter "X" can pressed to exit the while loop (called the game loop), and hence
the game itself. Another example is looping round a text file while the end of the file has not been
reached.

Do ... While

Related to the while loop is the do ... while loop. It looks like this:
int loopVal = 0;

do {
System.out.printIin("Printing Some Text");
loopVal++;

}
while ( loopVal <5 );

Again, Java will loop round and round until the end condition is met. This time, the "while" part is
at the bottom. But the condition is the same - keep looping while the value inside of the variable
called loopValis less than 5. The difference between the two is the code between the curly
brackets of do ... while will get executed at least once. With the while loop, the condition could
already be met. Java will then just bail out of yourloop, and not even execute your curly bracket
code. To test this out, try the while loop first. Change the value of your loopVal variable to 5, and
then run the code. You should find that the text doesn't get printed. Now try the do loop with a
value of 5 forloopVal. The text will print once and then Java will bail out of the loop.

OK, we'll leave looping there. It is a subject you need to get grips with. But don't worry if you're not
completely perfect with them - you'll learn as we go along. In the next section, we'll take a look at
something called an array.

<-- Java For Loops | Arrays in Java -->
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Like a spreadsheet, arrays have a position number for each row. The positions in an array start at
0 and go up sequentially. Each position in the array can then hold a value. In the image above
array position 0 is holding a value of 10, array position 1 is holding a value of 14, position 2 has a
value of 36, and so on.

To set up an array of number like that in the image above, you have to tell Java what kind of data
is going in to your array (integers, strings, boolean values, etc). You then need to say how many
positions the array has. You set them up like this:

int[ ] aryNums;

The only difference between setting up a normal integer variable and an array is a pair of square
brackets after the data type. The square brackets are enough to tell Java that you want to set
up an array. The name of the array above is aryNums. Just like normal variables, you can call them
almost anything you like (with the same exceptions we mentioned earlier).

But this just tells Java that you want to set up an integer array. It doesn't say how many positions
the array should hold. To do that, you have to set up a new array object:

aryNums = new int[6];

You start with your array name, followed by the equals sign. After the equals sign, you need the
Java keyword new, and then your data type again. After the data type come a pair of square
brackets. In between the square brackets you need the size of the array. The size is how many
positions the array should hold.
if you prefer, you can put all that on one line:

int[ ] aryNums = new int[6];

So we are telling Java to set up an array with 6 positions in it. After this line is executed, Java will
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assign default values for the array. Because we've set up an integer array, the default values for
all 6 positions willbe zero (0).

To assign values to the various positions in an array, you do it in the normal way:
aryNums[0] = 10;

Here, a value of 10 is being assigned to position 0 in the array called aryNums. Again, the square
brackets are used to refer to each position. If you want to assign a value of 14 to array position
1, the code would be this:

aryNums|[1] = 14;
And to assign a value of 36 to array position 2, it's this:
aryNums[2] = 36;
Don't forget, because arrays start at 0, the third position in an array has the index number 2.
If you know what values are going to be in the array, you can set them up like this instead:
int[] aryNums ={1,2,3,4};

This method of setting up an array uses curly brackets after the equals sign. In between the curly
brackets, you type out the values that the array will hold. The first value will then be position 0,
the second value position 1, and so on. Note that you still need the square brackets after int, but
not the new keyword, or the repetition of the data type and square brackets. But this is just for
data types of int values, string, and char values. Otherwise, you need the new keyword. So you
can do this:

String[ ] aryStrings = {"Autumn", "Spring"”, "Summer", "Winter" };
But not this:

boolean[ ] aryBools = {false, true, false, true};
To set up a boolean array you still need the new keyword:

boolean[ ] aryBools = new boolean][ ] {false, true, false, true};
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To get at the values held in your array, you type the name of the array followed by an array
position in square brackets. Like this:

System.out.printin( aryNums[2] );

The above code will print out whatever value is held at array position 2 in the array called
aryNums. But let's get some coding practice.

Start a new project and call it anything you like. Don't forget to change the name of the Class to
something relevant.

Type the following code into your new Main method:

package prijarravys:
public class ArraysTest |
public static woid main(3tring[] args) |

int[] arylums:
arviuns = new int[6]:
arvyMNuns[0] = 10:
aryiums[1] = 14;
aryvMNums[2] = 36:
aryiun=[3] = Z7:
aryiums[4] = 43;

arviNums[5] = 18:;

System. out.println| aryMNums[2]

When you run the programme you should see this in the Output window:
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: Output - prjArrays (run) : Tasks

u} Eun: -

36
BUILDL SUCCESSFUL (total time: 0 seconds)

E_.P_-

Change the array position number in the print line from 2 to 5 and 18 should print out instead.

In the next part, we'lltake a look at how to use arrays with loops.

<-- While Loops | Arrays and Loops -->
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Arrays come into their own with loops. You have seen in the previous section that to assign
values to array positions, you did this:

aryNums[0] = 10;

But that's not terribly practical if you have a lot of numbers to assign to an array. As an example,
imagine a lottery programme that has to assign the numbers 1 to 49 to positions in an array.
Instead of typing a long list of array positions and values you can use a loop. Here's some code
that does just that:
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packadge prijarrays:
C# NET

Java for Beginners public class ArraysTest |

public static volid mair(2tring[] args) |

[i= int[] lottery nuwwbers = new int[49]:
i 4
LEARN e =
ANDROID for (i=0; i « lottery numbers.length; i++) |
DEVELOPMENT lottery numbers[i] = 1 + 1

System. out.printlni lottery numbers[i] ):

So we set up an array to hold 49 integer values. Then comes the loop code. Notice the end
condition of the loop:

i < lottery_numbers.length

Lengthis a property of array objects that you can use to get the size of the array (how many
positions it has). So this loop will keep going round and round while the value in the variable i is

less than the size of the array.

To assign values to each position in the array, we have this line:

Deﬂrob;;-lrzen . lottery_numbers[i] =i+ 1;
Lachslors Cagraa Instead of a hard-code value between the square brackets of the array name, we have the
Online . . .. . .
variable called i. This increases by 1 each time round the loop, remember. Each array position can
then be accessed just by using the loop value. The value that is being assigned to each position is
o, i+ 1.So again, it's just the incremented loop value, this time with 1 added to it. Because the loop
value is starting at 0, this will give you the numbers 1 to 49.
UFHUII;IE Eﬁzl; The other line in the loop just prints out whatever value is in each array position.
(ff you wanted, you could then write code to jumble up the numbers in the array. Once you have
e jumbled up the values, you could then take the first 6 and use them as the lottery numbers. Write
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another chunk of code that compares a user's 6 numbers with the winning numbers and you have
a lottery programme!)

In the next part, you'll see how to sort your arrays.

<-- Arrays | Sorting Java Arrays -->
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Other inbuilt java methods allow you to sort your arrays. To use the sort method of arrays, you
el 20000 ® AULE first need to reference a Java library called Arrays. You do this with the import statement. Try it
with your aryNums programme. Add the following import statement:

Excel 2007 to 2010

Excel to 2003 import java.util.Arrays;
Web Desian You code should look like ours below:

\/limiinl Pania NIFT
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package prijarravys:

import Java.util.Arravys:

public class ArraysTest |

public static void mair(3tring[] args) |

int[] aryiums:
arylwns = new int[&]:

aryMNuns[0] = 10;
arvMuns[1] = 14:
aryluns[2] = 36!
aryMumns[3] = 27:
arylNunms[4] = 43;
aryMuns[5] = 18:

Now that you have imported the Arrays library, you can use the sort method. It's quite easy:

Arrays.sort( aryNums );

First you type the word "Arrays", then a dot.As soon as you type a dot, NetBeans will display a
list of things you can do with arrays. Type the word "sort". In between a pair of round brackets,
you then put the name of the array you want to sort. (Notice that you don't need any square
brackets after the array name.)

And that's it - that's enough to sort the array! Here's some code to try out:
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A package prijarrays:

import Java.util.Arrays:

. public class ArraysTest |

DELUXE .&¥.

CORP public static void mair(3tring[] args) |

int[] aryiums:
aryiwos = new int[&]:

aryMNuns[0] = 10;
arvMuns[1] = 14:
aryluns[2] = 36;
arvyMumns[3] = 27:
arylNuns[4] = 43;
aryMuns[5] = 18:

Arravs.sort (aryMNums) ;

int i:

for (i=0; i < aryMums. length; i++) |
Gystem. out.println("num: " + arvNums[i]):

The forloop at the end will go round and round printing out the values in each array position.
When the code is run, the Output will look like this:
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u> Eun:

nam 2

am 2
2z

mam

nuam

nuam

nam

:Output - prjaArrays (run)

10
14
15
Z7
26
42

EUILI» SUCCESEFUL (total time:

£ seconds)

As you can see, the array has been sorted in ascending order.

Sorting in descending order, however, is only possible either by writing your own sorting code, or

converting your array to Integer objects then importing from the Collections library. If you need to

a descending sort, here's some code that does just that (skip this code, if you want):
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prackage prjarrays:

import java.util.irrays:;
import Jjava.util.Collections:

public class ArraysTest |

int[] aryMNums:
aryilums = new inc[6]:

aryiums [0] 10; arvyMNurns[1]

arviuns[ 3] 27 aryNums[ 4]

Arrays.sortiintegerirray,

Jystem. ort.println{ "nuwm:

public static void mair(3tring[] args) |

36;
1a;

14; arvyMNums[z2]

= 43; aryNums[5]

Integer[] integerdrray = new Integer[arylum=s. length]

for (int 1 = 0; i < aryWNums. length; i++) {
integerirray[i] = new Integer (arvNuns[i]):

Collections. reverselider (]

for (int i =0; i < integerirray.length: i++) |

+ integerirray[i]):

1

All a bit messy, I'm sure you'll agree!

In the next lesson, we'll take a look at arrays and strings.
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<-- Arrays and Loops | Arrays and Strings -->
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Word 2007 to 2010

The arrays you have been using so far have only held one column of data. But you can set up an
Word 2000 to 2003 array to hold more than one column. These are called multi-dimensional arrays.As an example,
Excel 2007 to 2010 think of a spreadsheet with rows and columns. If you have 6 rows and 5 columns then your
spreadsheet can hold 30 numbers. It might look like this:

Excel to 2003

v i B C D E
eb Design
0 10 12 43 11 22
Visual Basic .NET 1 20 45 56 1 33
Beginners PHP : il L = 1 =
3 ly] 1z 87 14 35
C# NET 4 50 86 il 13 il
Java for Beginners 2 60 23 H 12 n

A multi dimensional array is one that can hold all the values above. You set them up like this:
int[ ][ ] aryNumbers = new int[6][5];

They are set up in the same way as a normal array, except you have two sets of square brackets.
The first set of square brackets is for the rows and the second set of square brackets is for the
columns. In the above line of code, we're telling Java to set up an array with 6 rows and 5

¥ PDFmyURL.com
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columns. To hold values in a multi-dimensional array you have to take care to track the rows and
columns. Here's some code to fill the first rows of numbers from our spreadsheet image:

aryNumbers[0][0] = 10;
aryNumbers[0][1] = 12;
aryNumbers[0][2] = 43;
aryNumbers[0][3] = 11;
aryNumbers[0][4] = 22;

So the first row is row 0. The columns then go from 0 to 4, which is 5 items. To fill the second row,

it would be this:

aryNumbers[1][0] = 20;
aryNumbers[1][1] = 45;
aryNumbers[1][2] = 56;
aryNumbers[1][3] = 1;

aryNumbers[1][4] = 33;

The column numbers are the same, but the row numbers are now all 1.

To access all the items in a multi-dimensional array the technique is to use one loop inside of
another. Here's some code to access all our number from above. It uses a double for loop:

int
int

int

for

rows = 6
columns = 5;

i, 1:

(i=0; i < rows ; i++) {

for (j=0:; j < columns ; j++) |
Jystem. cut.print( aryMumbers[i] []]

h

Jystem. out.println( "" j;

+ Fr L :I ;

The first forloop is used for the rows; the second forloop is for the columns. The first time
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round the first loop, the value of the variable i will be 0. The code inside of the forloop is another
loop. The whole of this second loop will be executed while the value of the variable iis 0. The
second for loop use a variable called j. The i and the j variables can then be used to access the

array.

aryNumbers[i][j]

So the two loop system is used to go through all the values in a multi-dimensional array, row by

row.

Exercise

Finish off the programme above where we are writing a programme to print out all the values from
the spreadsheet. Your Output window should look something like this when you're done:

u> bl
10 1=
Z0 45

%% 20 &7

40 1=
L0 8s
&0 53
EUILD

43
=1
2z
27
=1
dd

BUUCCESSFUL (total time: 2 seconds)

‘ Output - prjfrrays (run)

11 22
1 33

14 44
14 EE
13 &5
1z 11

Multi-dimensional arrays can be quite tricky, but mainly because it's hard to keep track of all your
rows and columns! In the next part, you'll learn about array lists.

Back to the Home Page

<-- Arrays and Strings | Array Lists in Java -->
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Word 2007 to 2010

if you don't know how many items are going to be held in your array, you may be better off using
something called an ArrayList.An ArrayList is a dynamic data structure, meaning items can be
Excel 2007 to 2010 added and removed from the list. A normal array in java is a static data structure, because you

Word 2000 to 2003

stuck with the initial size of your array.
Excel to 2003

To set up an ArrayList, you first have to import the package from the java.util library:

Web Design

Visual Basic NET import java.util.ArrayList;

Beginners PHP You can then create a new ArrayList object:
C# NET ArraylList listTest = new ArrayList();

Java for Beginners

Notice that you don't need any square brackets this time.

Once you have a new ArrayList objects, you can add elements to it with the add method:

listTest.add( "first item" );

X . listTest.add( "second item" );
Capital(One listTest.add( "third item" );
listTest.add(7 );

»

B PDFmyURL.com
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L UU In between the round brackets of add you put what it is you want to add to the ArrayList. You can
only add objects, however. The first three items we've added to the list above are String objects.
The fourth item is a number. But this will be a number object of type Integer, rather than the

primitive data type int.

WO R K ltems in the list can be referenced by an Index number, and by using the get method:
FUR YUU listTest.get(3)

This line will get the item at Index position 3 on the list. Index numbers start counting at zero, so

You're just seconds this will be the fourth item.
away from finding

the card that fits

. s You can also remove items from an ArrayList. You can either use the Index number:

listTest.remove(2);
FIND MY CARD 3} Or you can use the value on the list:
listTest.remove("second item" );
Removing an item will resize the ArrayList, so you have to be careful when trying to get an item
on the list when using its Index number. If we've removed item number 2, then our list above will

contain only 3 items. Trying to get the item with the Index number 3 would then result in an error.

To go through each item in your ArrayList you can set up something called an Iterator. This class
can also be found in the java.util library:

import java.util.lterator;

You can then attach your ArrayList to a new lterator object:
lterator it = listTest.iterator();

This sets up a new lterator object called it that can be used to go through the items in the
ArrayList called listTest. The reason for using an lterator object is because it has methods called
next and hasNext. You can use these in a loop:

while (it.hasNext()){
System.out.printin( it.next());
}
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The method hasNext returns a Boolean value. The value will be false if there are no more items in

the ArrayList. The next method can be used to go through all the items in the list.

To test all this theory out, try the following code:

public static woid mair(Stringl[] args) {
Arraylist listTest = new ArrayList();
listTest. add("first item");
listTest.add("second item") ;
listTest.add("third iten");
listTest.add(?);

Tterator it = listTest._iteratori);

while (it._ResMea()) |
System. oubd. . printlniit et} ) ;

listTest.remove |("second item") ;

Bysten. out.printlni"Mhols list=" + listTest);

Bysten. out.println("Position 1=" + listTest._get(1l));

Notice the line that prints out the entire list:

System.out.printin( "Whole list=" + list Test );

This gives you a quick way to see which items are on your list, if it gets a bit too long.

When the code is run, the Output window will display the following:

first item
second item
third item
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7

Whole list=[first item, third item, 7]

Position 1=third item
To sum up, then, use an ArrayList when you're not sure how many elements are going to be in a
list of items.

We'll leave arrays, for now, and move on. In the next section, we'll tackle strings.

<-- Multi-Dimensional Arrays | Java Strings -->

Back to the Home Page

© All course material copyright Home and Learn

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/java/multi-dimensional_arrays.html
http://www.homeandlearn.co.uk/java/java_strings.html
http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

/\\‘

Free Java Course

More on Java Strings

[> ' '
R e R T T ey st g | here’s more to strings than meets the eye.
Unlike int variables, or double variables, strings
are objects. What this means in practice is that

you can do things with strings of text that you

COMPUTER COURSES

Home

Beginners Computing

Word 2007 to 2010 :

Your website can't do with int or double variables. (The same
Word 2000 to 2003 is applies to the primitive data types boolean, byte,
Excel 2007 to 2010 your business. single, char, float, long and short: they are not

objects like strings are.)

Excel to 2003
Before we get to manipulating strings of text
, FIND OUT HOW » L . S
Web Design _ here's some basic information on what strings

Visual Basic .NET actually are.

(3 rackspace.

HOSTING

Beginners PHP

C# NET How Java Stores Strings

Java for Beginners

A string is a series of Unicode characters held under a variable name. Take the following string:

String someText = "Bill";

. =
O New RE[IC. This tells Java to set up a string object with the four characters "B", "i", "I' and another "I". In the
Unicode character set, these values are:\u004 2, \u0069, \u006c, \u006¢. Unicode values are
stored as hexadecimals numbers. Capital letters (Ato Z) are stored using the values \u0041 to
A \u005a, while lowercase letters (a to z) are stored using the hexadecimals values \u0061 to

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/index.html
http://www.homeandlearn.co.uk/BC/BeginnersComputing.html
http://www.homeandlearn.co.uk/word2007_2010/Word-2007-2010.html
http://www.homeandlearn.co.uk/MW/MicrosoftWord.html
http://www.homeandlearn.co.uk/excel2007/Excel2007.html
http://www.homeandlearn.co.uk/ME/MicrosoftExcel.html
http://www.homeandlearn.co.uk/WD/WebDesign.html
http://www.homeandlearn.co.uk/NET/vbNet.html
http://www.homeandlearn.co.uk/php/php.html
http://www.homeandlearn.co.uk/csharp/csharp.html
http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Devehpers
pest
friend.

Create

Free Account : '

\u007a.

In the previous section, we had an array which held strings of text. We then sorted the array:

prackage stringsi;
import java.util. Arravs:

public class StringArrays |

Jtringl[] arvItring

public static wvoid main(2tring[] args)

= new 3tringl5]

aryitring[0]
aryitring[l] =
aryitringl[Z] =
aryitringl[3] =
aryitringl[4] =

int i:

for (i=0; i < ary3tring.length;

rThis™:
"is FF;

rrarr;
"zcring":
Warrag™:

Arravs.scort(aryvatring) !

{

-

i++) 1
System.out.printlnl aryv3tring[i]

)

When the programme is run, the output is this:
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: Oukput - strings1 {run)

u> run:

This

| &
‘E_,P_u
w% array
i=

string
EUILD SUCCESSFUL ftotal time: £ seconds)

We noted that the word "This" comes first. If the array is supposed to be sorted alphabetically,
however, you would expect the word "a" to come first. The reason it doesn't is because
lowercase "a" has a hexadecimal value of u\0061, which is the decimal number 97. But uppercase
"T" has a hexadecimal value of u\0054, which is the decimal number 84.84 is lower than 97, so
the "T" comes first.

OK, let's do some work manipulating strings of text. The string methods we'll take a look at are:

toUpperCasse
toLowerCase
compareTo
IndexOf
endWith, startsWith
Substring
Equals
charAt
trim
valueOf

First up are the easy ones, converting to upper and lower case letters. You'll meet them in the
next part.

<-- Array Lists | Upper and Lower case-->

Back to the Home Paqge
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FULL SAIL UNIVERSITY.

Converting your Java strings of text to upper or lower case is fairly straightforward: just use the
inbuilt methods toUpperCase and toLowerCase.

Start a new project for this, and add the following code:

package pristrings:

public class StringManipulation |

public static void mair(3tring[] args) |

String changeCase = "text to change'™:
System. out.println( changeCase |:;

String result;
result = changeCase.tolpperCase(] :

System. out.printlni result )

LEARN MORE

PR
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The first two lines of code just set up a String variable to hold the text "text to change", and then

we print it out. The third line sets of a second String variable called result. The fourth line is where

2_ Day we do the converting:

result = changeCase.toUpperCase();

BootCamp

To use a string method you first type the string you want to work on. For us, this was the string in
the variable called changeCase. Type a dot after the variable name and you'll see a list of

fO[‘ available methods that you can use on your string. Select toUpperCase. (The method needs the
empty round brackets afterit.)

™
OpenStaCk After Java has changed the word to uppercase letters, we're storing the new string into our result
variable.
C i When the programme is run, the Output window displays the following:
n ‘ Output - prjstrings {run)
I;I> rumn:
text to change
{}‘DEHStafk " TEXT TO CHANGE
LSRR h G BUILD SUCCESSFUL (total time: 0 seconds)

Sept. 24th-25th But you don't have to store the converted word in a new variable. This would work just as well:
Bl L System.out.printin( change Case.toUpperCase() );

Here, Java will just get on with converting the string, without needing to assign the result to a
new variable.

If you want to convert to lowercase, just use the toLowerCase method instead. It is used in
exactly the same way as toUpperCase.

In the next part, you'll see how to compare strings in Java.

<-- More on Strings | Comparing Strings -->

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/java/java_strings.html
http://www.homeandlearn.co.uk/java/comparing_java_strings.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Back to the Home Page

© All course material copyright Home and Learn

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Free Java Course

Comparing Strings
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Word 2007 to 2010

You can compare one string to another. (When comparing, Java will use the hexadecimal values
Word 2000 to 2003 rather than the letters themselves.) For example, if you wanted to compare the word "Ape" with
Excel 2007 to 2010 the word "App” to see which should come first, you can use an inbuilt string method called
compareTo. Let's see how it works.

Excel to 2003
_ You don't need to start a new project for this: simply comment out (or delete) the code you
Web Design already have. Now add the following code:

\/ienial Racir NIET
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package prjstrings:

public class StringManipulation

public static wvolid main(String[] args) |

int result;

String Wordl = Thipe':
Jtring Word:s = "hpp':
result = Wordl.compareTo (Word2)

if (result < 0O) 4

System.out.println("Wordl is less than WordZ™):
'
else if (resultc > O) {

Svstem. out.println("Wordl iz more than WordZ™):
¥
elze if (result == 0] {

Jystem. out.println("The =sszme word™):

We've set up two string variables to contain the words "Ape" and "App". The compareTo method
is then this line in the code above:

result = Word1.compareTo( Word2 );

The compareTo method returns a value. The value that is returned will be greater than 0, less
than O, or have a value of zero. If Word1 comes before Word2, then the value that is returned will
be less than 0. If Word1 comes after Word2 then the value returned will be greater than 0. If the
two words are identical then a value of 0 will be returned.

So you need to assign the value that compareTo returns to a variable. We're placing the value in
an integer variable called result. The IF Statements in the code simply tests to see what is in the
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result variable

However, when you compare one string of text with another, Java compares the underlying
hexadecimals values, rather than the actual letters. Because uppercase letters have a lower
hexadecimal value than lowercase ones, an uppercase letter "A" in "App" will come before a
lowercase letter "a" in "ape". Try it for yourself. Change "Ape" to "ape" in your code. The Output
will read "Word1 is more than Word2", meaning that Java will place the word "ape" after the word
"app" alphabetically.

To solve the problem, there's a related method called compareTolgnoreCase. As its name
suggest, lowercase and uppercase letter are ignored. Use this and "ape will come before "App"
alphabetically.

Next up, we'lllook at another useful String method - indexOf.

<-- UpperCase and LowerCase |indexOf -->

Back to the Home Page
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Beginners Computing L IZENDA
Word 2007 to 2010

The indexOf method is used to locate a character or string within another string. For example,

S A T you can use it to see if there is a @ character in an email address. Let's use that example in some

Excel 2007 to 2010 code.

Excel to 2003 Again, you can either delete or comment out the code you already have. But here's the new code
to try:

Web Design
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Visual Basic NET package prjstrings:

Beginners PHP public class StringManipulation |

C# NET public static void main(3tring[] args) |

Java for Beginners

char awmpersand = '[1';
String ewail address = "memedme . com™;
> int result
. H
O New RE[IC‘ result = email address.indexOf( ampersand )»

Jystem.ocut.printlni result );

)E\ H

Developer's | . . | |
We want to check if the @ sign is in the email address, so we first set up a char variable and
b £ St assign it a value of '@'. (Note the single quotes for the char variable). After setting up an email
: address, we have a result variable. This is an int variable. The reason that result is an integer is
f‘meﬂd : because the indexOf method will return a value. It will return the position number of the

ampersand character in the string email_address. Here's the relevant line:
result = email_address.indexOf( ampersand );

The string you're trying to search comes first. After a dot, type indexOf. In between the round
brackets of indexOf, you have several options. One of the options is to type a single character
(orthe name of char variable). We've placed our ampersand variable between the round brackets
of indexOf. Java will then tell us the position of the @ character in the email address. It will store
the value in the result variable.

When you run the code, the output will be 4. You might think that the @ sign is the fifth character
in the email address. But indexOf starts counting at O.

However, if the character is not in the word that you're searching, indexOf will return a value of -1.
To test this out, delete the @ sign from your email_address string. Then run your code again.
You'll see -1 as the output.

You can use the return value of -1 to your advantage. Here's the code again, only with an IF
statement that examines the value of the result variable:
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package pristrings;
public class StringManipulation |
public static wvoid mairn(String[] args) |

char ampersand = '[i';
Jtring email address = Tmememe . com'

int result;

result = email address. index0f (| ampersand ):
if [(result== -1 ] {
System.out.println{ "Invalid Email Address™ ):
h
else |

Svstem. out.println( "Email Address OE"™ ):

So if the result of indexOf is -1 then we can do one thing, else allow the user to continue.

You can also use indexOf to test for more than one character. The code below checks the email
address to see if it ends with ".com":
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public static wvoid mairn(3tring[] args) |

String dotCom = ".oom™T;
String email address = Mmerme [ me . com™ ;

int result:

result = email address.indexO0f( dotCom ):
if [(result== -1 ]| {
Svatem. out.println( "Invalid Email Addreszs™ )
b
elae |

System.out.println{ "Email Address OE ") :

The code is almost identical, except we're now using a String variable to hold the text we want to
check for (.com), and not a char variable.

Again, a result of -1 will be returned if the text to search foris not found in the String that comes
before the dot of indexOf. Otherwise, indexOf will return the position of the first of the matching

character. In the code above, the dot is the seventh character of the email address, when you
start counting from O.

You can also specify a starting position for your searches. In our email address example, we can

start searching forthe ".com" after the @ symbol. Here's some code that first locates the
position of the @ symbol, and then uses that as the start position to search for ".com".
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public static void main(3tring[] args) |
char ampersand = '[{';
SJtring dotCom = ".com™;
String email address = "memelmes. com';
int atPos = email sddress.index0f [ ampersand | ;
int result = email address. indexOf (dotCom, atPos):
if [rezult== -1 ] f{
System.out.printlni "Invalid Email iddress™ ):
K
else |
dystem.ocurt.printlni "Email Lddress OE " 4+ result ):
K
}

The new line of code is this one:
result = email_address.indexOf( dotCom, atPos );

The only thing different is the addition of an extra variable between the brackets of indexOf. We
still have the string we want to search for (which is whatever text is in the dotcom variable), but
we now have a starting position for the search. This is the value of the variable called atPos. We
get the atPos value by using indexOf to locate the position of the @ symbol in the email address.
Java will then start the search from this position, rather than starting at 0, which is the default.

Ends With ... Starts With

For the programme above, you can also use the inbuilt method endsWith:
Boolean ending = email_address.endsWith( dotcom );

You need to set up a Boolean variable for endsWith, because the method returns an answer of
true orfalse. The string you're trying to test goes between the round brackets of endsWith, and
the text you're searching goes before it. If the text is in the search string then a value of true is
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returned, else it will be false. You can add an if ... else statement to check the value:

if (ending == false ) {
System.out.printin( "Invalid Email Address" );
}

else {
System.out.printin( "Email Address OK" );
}

The method startsWith is used in a similar way:
Boolean startVal = email_address.startsWith( dotcom );

Again, the return value is a Boolean true or false.

In the next lesson, you'll learn how to use a method called substring.

<-- Comparing Strings | Substring -->

Back to the Home Page
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Substring

WW One really useful method available to you is
= called substring. This method allows you to grab

one chunk of text from another. In our email
address programme above, for example, we
could grab the last five characters from the

7. address and see if it is co .uk.

To get some practice with substring, we'll write a
small Name Swapper game. For this game, we

- want to change the first two letters of a family

name and swap them with the first two letters of
a personal name, and vice versa. So if we have

w==m this name:

== "Bill Gates"

we would swap the "Ga" of "Gates" with the "Bi"

of "Bill" to make "Bites". The "Bi" of "Bill" will then be swapped with the "Ga" of "Gates" to make
"Gall". The new name printed out would be: "Gall Bites"

We'll use substring for most of this programme. Substring works like this:

String FullName = "Bill Gates";
String FirstNameChars =

FirstNameChars = FullName.substring( 0, 2 );
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You set up a string to search, in this case the string "Bill Gates". The string you're trying to search
goes after an equals sign. After a dot, type the name of the method, substring. There are two
ways to use substring, and the difference is in the numbers between the round brackets. We have
two numbers in the code above, 0 and 2. This means start grabbing characters at position 0 in the
string, and stop grabbing when you have two of them. The two characters are then returned and
placed in the variable FirstNameChars. If you always want to go right to the end of the string, you
can just do this:

String test = FullName.substring( 2 );
This time, we only have 1 number between the round brackets of substring. Now, Java will start at

character two in the string FirstName, and then grab the characters from position 2 right to the
end of the string.

Start a new programme to test this out. Add a print line to the end and your code should be this:

Mobile package namesSwapper:
Development
Bachelor’'s Degree public class HameSwap |
Online

public static void mairn(3tring[] args) |

e,
Jtring FullName = "Eill Gate=T:

FULL SA“. String FirstMameChars = "";

UNIVERSITY.
FirstMNameChars = FulllName.substring(O, 2):

LEARN MORE

System. cut.println(FirstNameChars) ;

When the programme runs, the Output window should look like this:

‘ Output - MameSwapper {run)
D> rumn:
BUILD STUCCESSFUL (total time: Z2 seconds)

5
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So the substring method has allowed us to grab the first two characters of the name "Bill".

To get the first characters, we had a 0 and a 2 between the round brackets of substring. You
might think that to get the "Ga" of "Gates" that we could just do this:

= FullName.substring(5, 2);

We still want two characters, after all. Only this time, the 5 would tell Java to start from the "G" of
"Gates". (The first position in a string is position 0 not position 1.) So, start at position 5 in the
string and grab 2 characters.

However, running that code would get you an error. That's because the second number between
the round brackets of substring doesn't mean how many characters you want to grab. It means
the position in the string that you want to end at. By specifying 2 we're telling Java to end at the
character in position 2 of the string. As you can't go from position 6 backwards to position 2 you
get an error instead.

(NOTE: If you start the count at 0 in the string "Bill", you might think that position 2 is the letter "|".
And you'd be right. But substring starts before the character at that position, not afterit.)

To get the "Ga" of "Gates", therefore, you could do this:
FullName.substring( 5, FullName.length() - 3 );

The second number is now the length of the string minus 3 characters. The length of a string is
how many characters it has. "Bill Gates" has 10 characters, including the space. Take away 3 and
you have 7. So we're telling substring to start at character 5 and end at character 7.

And that would work perfectly well for people called "Bill Gates". But the programme wouldn't
work if you name was, say, "Billy Gates". The code above would then grab the space character
plus the letter "G", which is not what we want at all. We want the programme to work whichever
two names are entered. So we have to get a bit clever.

One thing we can do is to note the position of the space in the two names. The 2 characters we
want to grab from the second name always come right after the space character. We want some
code that grabs those first two characters after the space.

We can use indexOf to note the position of the space:
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int spacePos = FullName.indexOf(" ");

To specify a space character you can type a space between two double quotes (or single
quotes). This then goes between the round brackets of indexOf. The value returned will be an
integer, and it is the position of the first occurrence of the space character in the string FullName.

Test it out by adding the line above to your code:Add a print line to check the Output:

public static void mair(dtring[] args) |

Atring FullMame = "Eill Gates";
Ztring FirstNameChars = "':

FirstNameChars = FulllNamwe.substring(O, 2)1:
aystem. ort.println( FirstWNamelChars ) :

int spacePos = FulllMame.indexOfL(™ ") ;
Jystem.ocrt.printlni "Space is at pos " 4+ spacePos):

Run the programme to see the following Output:

. Qutput - NameSwapper (run)
[;|> T
Ei
Space i=s at pos 4
BEUILD SUCCESSFUL f(total time: 0 seconds)

So the space is at position 4 in the string. We can use this fact to grab the first two characters of
"Gates", orindeed any second name. We tell Java to go from the first character after the space,
and end at the next two characters:

FullName.substring( spacePos + 1, (spacePos + 1) + 2)

So the two numbers between the round brackets of substring are these:
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spacePos + 1, (spacePos + 1) + 2

We want to start at the first character after the space (space + 1), and end two characters after

this position, which is (spacePos + 1) + 2.

Add the following lines to your code (The ones highlighted. Our new substring method spills over

on to two lines, but you can keep your on one, if you prefer):

public =tatic woid main(3tring[] args)

3tring FulllNatme = "Eill Gates";
String FirstMNameChars = "";

Fystem. ort.println( FirstNamelChars

Gystem.ourt.println( "Space is at

String SurlsmeChars = "7;

aystem. ort.println( SurlNameChars ) ;

i

FirstNameChars = FulllName.substring(O, 2):

Ja

int spacePos = FullMame.indexQf(™ ") :
pos "+ spacePos):

surlNameChars = FullMame.substring (spacePos + 1,
[epacePos + 1)

* EIE

When you run the programme, the Output window is this:

:Output - NameSwapper (run)
D> rumn:
Ei
) Bpace is at pos 4
%& Ga

EUILD» SUCCESEFUL (total time:

1l =zecond)

So we now have the "Bi" from Billand the "Ga" from Gates. \What we now need to do is get the
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rest of the characters from the two names, and then swap them around.
Again, we can use substring to get the remaining characters from the first name:

String OtherFirstChars = "";
OtherFirstChars = FullName.substring( 2, spacePos );
System.out.printin( OtherFirstChars );

And the remaining characters from the second name:

String OtherSurNameChars = "";
OtherSurNameChars = FullName.substring((spacePos + 1) + 2,
FullName.length() );

System.out.printin( OtherSurNameChars );

Not the numbers in between the round brackets of substring. To get the other first name
characters, the numbers are these:

2, spacePos

This tells Java to start at position 2, and go right up to the position of the space. To get the rest
of the second name, however, it's a little bit trickier:

(spacePos + 1) + 2, FullName.length( )

The (spacePos1 + 1) + 2 is the starting position of the third character of the second name. We
want to end at the length of the string, which will get us the rest of the characters.

Add the following to your code (highlighted):
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public static wvoid mair(3tring[] args) |

3tring FullName = i ;
String FirstNameChars = ;

FirstMNameChars = FulllName.substring(O, 2):
Fystem. out.println( FirstMNamelZhars | ;

int spacePos = FulllNawe. indexoOf | 1

Jystem. out.println/ ; + spacePos);
3Jtring JurNameChars = -

JurNameChars = FulllMNamwe.substring(spacePos + 1,

[2pacePo=s + 1) + 2):

System. out.println( SurMNamweChars 1:

String OtherFirstChars = '"'";

OtherFirstChars = Fulllame.substring(Z, spacePos):
Jystem. cut.println| + OtherFirstChars |
String OtherSurlameChars = "7;

OtherSurMameChars = Fulllame.substring( (spacePos + 1) + 2,
FullName. lengthi] ) :

Jystem. out.println(” + Other3urNamecChars ) ;

The Output is this:
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: Output - NameSwapper (run}

u> T

Ei

Space is at pos 4
Ga

other first: 11

S
]

B

other second: tes
EUILDL SUCCESSFUL {total time: £ seconds)

We now have all the parts of the name. To join them together, we can use concatenation:

String Newlamwme = *';

Neuwlzme = SurlameChars + OtherFirstChars + 7 " +
FirstNameChars + Other3urlameChars:

System. out.printlni "lew MName = " 4+ Newllame) ;

Add the new lines to your own code. When you run your programme, the Output window should
display the following:

: Output - NameSwapper (run)
u> ¥
Ei
2 Bpace is at pos 4
E% Ga
other first: 11
other second: tes
New Name = Gall Bites
EUILD SUCCESSFUL ftotal time: £ seconds)

We can get rid of the print lines, though, and invite a user to enter a first name and second name.
Here's the new programme (the only addition is for the keyboard input, which you've used
before):
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package nameswapper;
import java.util.3canner;

public ola=ss HameSwrap {
public static wvolid main(String[] args) |
Scanner user _input = new Scanner (3ystem. in) ;

Svstem. out.println| "Enter a First WNamwe and Surname:™ ) ;
String Fulllame = user input.nextline():

Ztring FirstNamneChars = "'";
FirstNameChars = FullMName.substring(d, Z):

int spacePos = FulllMame.indexaf(™ ) :
String SurlNaweChars = "';
SurMawecChars = FullMame.substring(spacePos + 1,

[spacePos + 1) + 21:

String OtherFirstChars = "'}
OtherFirstChars = Fulllawe.substring(Z, spacePos);
Ftring Other3urlameChars = "';

Other2urNameChars = FulllName.substring! (spaceFos + 1) + 2,
FullMName. length{l):

String Newlsuns = "7;

Newlame = 3urlameChars + OtherFirstChars + " " +
FirstNameChars + Other3urNaweChars:

Fystem. ort.println{ "You are: f + Newlawne) ;

The Output window should look something like this, when you run your programme and enter a
first name and surname:
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: Dutput - NameSwapper {run)

u} T
Enter a First MName and Surname:
Eenny Carney

Tou are: Canny Eerney
EUILD STTCCESSFUL (total time: 9 =seconds)

We should, of course, add some error checking. But we'll assume the user can enter a first name
and surname with a space between the two. If not, the programme will crash! Let's move on,
though, and have a look at the equals method.

<-- indexOf | The equals Method -->

Back to the Home Page
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You can check two strings to see if they are the same. For this, use the equals method in Java.
Here's some code:

public static wvoid mair(3tring[] args) |

String email addressl = "memelme . cobh™;

String email address: = "memedme . com™;
Boolean isMatch = false:

isMatch = email addressl.equals(email addressz)

if [(isMatch == trus) |
System.out.println{ "Email Address Match ™) :
}
else |
System.out.println("Email addresses don't match™):

In this code, we want to check if one email address is the same as another. The first two lines set
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- up two string variables, one for each email address. The third line sets up a Boolean variable.
00 That's because the equals method returns a value of true or false. The fourth line is where we

B- 7 use the method:
I g & isMatch = email_address1.equals( email_address2 );

In between the round brackets of the equals method, you place the string you're trying to check.
The other string goes before the equals method. Java will then tell you (true or false) whether
the two are the same. The IF statement checks which one it is.

The equals method only compares objects, however. lt's OK for strings, because they are objects.
But you can't use the equals method to compare int variables. For example, this code would get
you an error:

int num1 =12;
int n um2 =13
Boolean isMatch = false;

$100 credit ]
isMatch = num1.e quals(numz2);
m The int variable is a primitive data type, and not an object. You can turn the primitive int data type
Complex into an object, though:
Infrastructure int num1 = 12;
Made Easy Integer num_1 = new Integer(num1);

GO Here, the int variable called num1 is being turned into an Integer object. Note the use of the new
GRID keyword. In between the round brackets of Integer, you put the primitive int data type you want to
convert to an object.

Another useful Java string method is charAt. You'll meet this in the next lesson.

<-- Substring | The charAt Method -->

Back to the Home Page
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Word 2007 to 2010

You can check to see which single character is in a particular string. The charAt method is used
el 20000 ® AULE for this in Java. Here's some code to try:

Excel 2007 to 2010

String email_address = "meme@me.com”;

Excel to 2003
char aChar = email_address.charAt( 4 );

Web Desian System.out.printIin( aChar);
Visual Basic .NET

This code checks which letter as at position 4 in the email address string. The return value is a

Beginners PHP variable of type char:
C# NET char aChar = email_address.charAt( 4 );

Java for Beginners

When the above code is run, the output is the character @. The number between the round
brackets of charAt is the position in the string you're trying to check. Here, we want to get at the
character in position 4 of the email_address string. Again, the count starts at 0, just like substring.

One good use for charAt is for taking a letter from a string variable that is typed by a user, and
then converting it to a single char variable. For example, you could ask the use to type Y to
continue or an N to exit. Have a look at this code:

UG Berkeley

Extension
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public static wvoid mair(3tring[] args) |
Soanner USer input = new Scanner (Iystem. in) ;
System. out.println "ouit TSHT)
String aftring = user input.nexti):
char aChar = altring.chardt (0] :
if (aChar == '¥'}] {
Fystem. ort.println( TOE, EYE EYE™);
3
else {

System.ont.printlni "MNot Quitting™):
3

We can't use the Scanner class directly to get a single letter to store in a char variable. So we use
the next( ) method to get the next string that the user inputs. There's a next integer, next long,
next double - even a next Boolean. But there's no next char. Even if the user inputs a single
character it will still be a string and not a char. (Remember: a char variable stores a Unicode
number as an integer.)

We can use charAt to get a character from any string that the user inputs, even if the user inputs
a single letter:

char aChar = aString.charAt( 0 );

Allwe're saying is "Get the character at position 0 in the string called aString, then store it in the
aChar variable".

We've added an IF statement to test what is in the aChar variable. (Note the use of single quotes
around the letterY.)

<-- The equals Method | The replace Method -->
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The replace method in Java is used to replace all occurrence of a character/s in a particular string.
el 20000 ® AULE Take this sentence:

Excel 2007 to 2010

"Where are you books?"
Excel to 2003
We want to replace "you" with "your". Here's the code:
Web Design

Visual Basic .NET public static void main(2tring[] args) |

Beginners PHP String aS3tring = "Where are wou hooks?™;

C# NET String amend = aString.replace ("yvou®, Tyour™)o:

Java for Beginners

aJystem. ort.println{ amend ) ;

There are several ways to use the replace method, and they differ in what you put between the
Bachelor's Degree round brackets of the method. We're replacing one sequence of characters with another. Think of
Online the comma separating the two as the word "with". You'd then have "Replace you with your".

i

e
5

You can also replace single character:

¥ PDFmyURL.com
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aString.replace('£','@")
The above code reads "Replace £ with @".

(You can also use something called a regular expression in your replace methods, but that is
outside the scope of this book.)

Trim

You can trim white space from your strings White space is things like space characters, tabs, and
newline characters - the characters you can't see, in other words. The trim method is easy to use:

String amend = " white space ";
amend = amend.trim( );

So the trim method goes after the string you want to amend. The blank characters before the
word "white" and after "space" in the code above will then be deleted.

If you're getting input from a user then it's always a good idea to use trim on the inputted strings.

OK, we'll leave string manipulation there and move on. Next up - formatted strings of text.

<-- The charAt Method | Formatted Text -->

Back to the Home Page

© All course material copyright Home and Learn

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/java/charAt.html
http://www.homeandlearn.co.uk/java/java_formatted_strings.html
http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Free Java Course

Formatted Strings

s

] <"~ ¥ Need Wide Format Printing & Plotters?

Beginners Computing ‘m = €
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Strings of text can be formatted and output with the printf command. The printf command

el 20000 ® AULE understands a series of characters known as a format specification. It then takes a string of
text and formats it, based on the format specification passed over. As an example, supposed we
wanted the Output window to display text in neat columns, like this:

Excel 2007 to 2010

Excel to 2003

: Dutput - formatting (run)

Web Design
u} fakishe
Visual Basic .NET
T | Exan Name Exam Grade
Beginners PHP o S
Java A
C# NET PHP B
WE NET A

Java for Beginners

BUILD BSUCCESSFUL (total time: 2 seconds)

The first column is left-justified, and the second column is right-justified. The code for the

Baﬂhegﬁr;& Degree Exam_Name and Exam_Grade headings was this:
niine

. String heading1 = "Exam_Name";
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String heading2 = "Exam_Grade";
System.out.printf( "%-15s %15s %n", heading1, heading2);

To get the left-justified column, you need a percentage symbol, a minus symbol, the number of
characters, and then the letter "s" (lowercase). So "%-15s" means fifteen characters left-justified.

To get aright-justified column the same sequence of characters are used, except for the minus
sign.

To get a newline %n is used. Note that the characters are surrounded with double quotes.

After a comma, you type the text that you want formatting. The first comma in the code above
separates the format specification from the text being formatted.

Here's some tables of the various options.

String Formatting

Student work by:
Format a string with as many

characters as are needed

rID{_.éSrI

l o’

Format a string with the specified

FULL SAIL "%l 5s" number of characters, and right-
UNIVERSITY. justify
LEARN MORE
Format a string with the specified
"%p-158" number of characters, and left-
justify

If you want to format numbers then you can either use the "d" character or, for floating point
numbers, the "f" character.

Integer Formatting

¥ PDFmyURL.com


http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

rqu_ad I

Format a string with as many
numbers as are needed

rll:.|z_.;)4drl

Format a string with the specified
number of integers. Will pad with
spaces to the left if not enough
integers.

"0e044d"

Format a string with the specified
number of integers. Will pad with
zeros to the left if not enough
integers.

Floating Point Number Formatting

"05f"

Format a string with as manyv
numbers as are needed. Will
alwavs give vou six decimal
places.

"o 21"

Format a string with as manyv
numbers as are needed. Gives 2
decimal places.

"%010.2f"

Format to 2 decimal places, but
the whole string occupies 10
characters. [fthere’s not enough
numbers, then spaces are used to
the left of the numbers.
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Here are some code examples of String, integer and floating point formatting. Try them out for
yourself.

System.out.printf( "%s %d %n", "Total:™, 34573);

The text “Total:” will be formatted as a string (%os), while the numbers 34573
will be formatted as numbers (%od).

Output Window:
: Output - formatting {run)

[j> ¥

Total: 34573

BUILD SUCCESSFUL (total time: Z seconds)

System.ocut.printf|{ "%s %104 %n", "Total:™, 34573):

Same as above but the numbers occupy 10 places, with spaces to the left as padding.
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Svatem. out.princf ":-10d4 %104 3n™, 22334, 34573):

Two sets of numbers. The first one is leftjustified; the second one is right-
justified.

Output Window:
: Dutput - formatting {run)

u> rurm:

i 22334 245732
&

BEUILL SUCCESSFUL (total time: £ seconds)

Jystem.cut.printf | ":s010d %104 %n™, 22334, 34573)1;

Two sets of numbers again. The first one is padded with leading zeros, this
time. The second one is rightjustified, but spaces are used as padding to the
left instead of zeroes.

Output Window:
- Dutput - formatting {run}

u> i

| 00000Z2334 245732

= 5

EUILDL SUCCESSFUL (total time: £ seconds)
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Jystem.onrt.printf( "sf Fn", 345.73):

Format a floating point number, and add a newline character. The floating
point number will have six decimal places.

Qutput Window:
: Dutput - Formatting {run}

u> rar:

345 730000

%

EUILD SUCCESSFUL ftotal time: £ seconds)

SJyvstem.out.princtf| ":%.2L£f %n', 34.573):

Same as above but will format to only two decimal places.

Output Window:

‘ Output - formatting {run)

D> rurm:

5 3457
E_,r'g

BUILL SUCCESSFUL (total time: £ seconds)

Finally, here's the table again from the start of this formatting section:
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: Dutput - formatting {run)

u> R

Exam Grade

EBUILD SUCCESSFUL

(total time:

Z seconds)

And here's the code for the above formatted output:

String
String
String

3tring
SJtring
String

SYsStem.
Jystem.
SYsStemm.

Jystem.
System.
System.

System.
SYsStem.

public static void mair(2tringl[] args)

{

headingl = "Exam Name";

headingz = "Exam Grade";

divider = " B
coursel = "Java™: 3tring gradel = "LT;

course2 = "PHP": String grade2 = TE";

coursei = "UVE METT™; 23tring grade3 = TALfr:
out.println (™) ;

out.printf("s-15=s %153 %#n'", headingl, heading?2):
cut.println(divider) ;

cout.printf("s-15=z %105 %n", coursel, gradel):
out.printf("s-15= 10= :n', courseZ, grade):;
out.printf("s-15= %10s %#n", coursed, gradel):
out.println{divider) :

out.println (") ;

Have a play around with formatting, and see how you get on. If you get error messages you may
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have gotten your"s" formatting confused with your "d" formatting!
In the next section, we'llmove on and tackle Java Methods.

<-- Replace | Java Methods -->

Back to the Home Page
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Word 2007 to 2010

You have been using methods in the previous section, and have seen how useful the inbuilt ones

el 20000 ® AULE can be. In this section, you'll learn to write your own methods.

Excel 2007 to 2010

Excel to 2003 The Structure of a Method

Web Design
A method is just a chunk of code that does a particular job. But methods are set out in a certain

way. You have a method header, and a method body. The header is where you tell Java what
value type, if any, the method will return (an int value, a double value, a string value, etc). As well
as the return type, you need a name for your method, which also goes in the header. You can
C# NET pass values over to your methods, and these go between a pair of round brackets. The method
body is where you code goes.

Visual Basic .NET

Beginners PHP

Java for Beginners
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If you don’t
find a job,
we’ll help pay
your bills.

Introducing
the Westwood

Employment Pledge.

\

WESTWOOD
COLLEGE

Click for details.

return type method name value passed to the method
"\

int total( int ablumber)

int a_value = gMumber + 10;

return & Value;

The method's return type goes first, which is an int type in the code above.After the method
type, you need a space followed by the name of your method. We've called the one above total.
In between a pair of round brackets we've told Java that we will be handing the method a variable
called aNumber, and that it will be an integer.

To separate this method from any other code, you need a pair of curly brackets. Your code for
the method goes between the curly brackets. Note the word return in the method above. This is
obviously the value that you want to return from your method, after your code has been
executed. But it must be of the same type as the return type in the method header. So the return
value can't be a string if you started the method with int total.

Sometimes you don't want Java to return anything at all. Think of Trim in the previous section.
You may only want the Trim method to get on with its job, and not return anything to you.A
method that doesn't return any value at all can be set up with the word void. In which case, it
doesn't need the return keyword. Here's a method that doesn't return a value:

void print Fext(String someText) |

Jystem.ocurt.printlni "Some Text Here®™ J:

Allthe method above does is to print some text. It can just get on with its job, so we've set it as a
void method. There's no return value.

Methods don't need to have values passed to them. You can just execute some code. Here's a
void method without any values being passed over:
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void primk kext() |

System. out.println( "Some Text Here'™ )

And here's an int method that has no values being passed:

int tetali) |
int a Valus = 10 + 10:

return a Value:

As you can see, the round brackets are empty in both methods. But they are still needed. Miss the
round brackets out and you'll get an error message.

In the next lesson, you'll learn how to call your methods into action.

<-- The replace method | Calling your Methods -->

Back to the Home Page
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Methods don't do anything until you call them into action. Before we see how, let's add another
el 20000 ® AULE class to the project. We can then put all the methods there, instead of clogging up the main class.
(You'll start learning more about classes in the next section.)

Home - |

Beginners Computing

Word 2007 to 2010

Excel 2007 to 2010

Excel to 2003 Start a new Java Application project. Give your project a name, and rename the Main method to
_ something else. Then click Finish. In the image below, we've called our project prjmethods, and
Web Design the class TestMethods:

Visual Basic .NET

package prijmethods:;

Beginners PHP
public class TestMethods |

C# NET

Java for Beginners public static wvoid maini(3tring[] args) |

To add a new class to your project, click File from the NetBeans menu. From the File menu, select
New File. You'll see a dialogue box appear. In the Categories section select Java, and in the File
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Types section select Java Class. Then click the Next button at the bottom. In step two, type a
name for your new class. We've called ours MyMethods. You can leave everything else on the
defaults:

Mame and Location

Class Mame: |MyMethods

Project: primethods
Locakion: Source Packages

Fackage: primethods

Created File: [1stkavspciMy DocumentsiMetBeansProjectsisrolprimethods\MyMethods. java

So we're creating a second class called MyMethods which will be in the Project prjmethods. Click
the Finish button and your new class file will be created. A new tab will appear in the NetBeans
software, with some default comments about how to change templates. You can delete these
comments, if you like. You should be left with the following code window:

prackage primethods:

public clazs MyMethods |

The thing to notice is that there's no Main method this time - just a blank class with the name you
chose, and a pair of curly brackets for your code. Let's add one of our methods. So add the
following code to your class:
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prackage primethods:
public class MyMethods {

int total() f{
int a Valus = 10 + 10;

return a Value:;

This is the int method we met earlier with the name total. it has nothing between the round
brackets, which means we're not going to be handing it any values. All the method does is to add
up 10 + 10 and store the answer in a variable called a_Value. This is the value that will be returned
from the method. The value after the keyword return must match the return type from the
method header. Ours is OK because they are both int.

(t's important to bear in mind that the a_Value variable can't be seen outside of the total
method: Any variable set up inside of a method can't be accessed outside of that method. It's
known as a local variable - it's local to the method.)

To call the total method, select your TestMethods tab in NetBeans, the one with your Main
method. We're going to call the total method from the Main method.

The first thing to do is to create a new object from our MyMethods class. Add the following line
to your Main method:
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package prijmethods:;

public class TestMethods |

public static void mair(2tring[] args) |

MyMethods testl = new MyMethodsi():

To create a new object from a class you start with the name of the class, MyMethods in our
case. This is in place of int, double, String, etc. In other words, the type of variable you're creating
is a MyMethods variable. After a space, you type a name for your new MyMethods variable. We've
called ours test1. (It's underlined because we haven't done anything with it yet. This is a
NetBeans underline.)

An equals sign comes next, followed by the keyword new. This means new object.After the
keyword new, type a space followed by your class name again. The class name needs a pair of
round brackets after it, this time. End the line in the usual manner, with a semi-colon.

What we've done here is to create a new MyMethods object with the name test1. Our total
method inside of the class MyMethods will now be available from the Main method of the
TestMethods class.

To callthe total method into action, add this line:

public class TestMethods |

public static wvoid mair(3tring[] args) |

HyMethods testl = new MyMethods():

int aVal = testl.total():
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We're setting up an int variable with the name aVal. After an equals sign comes the name of our
class, test1. To access methods in the class, type a dot. NetBeans will display a popup box with
the available methods:

int aVal = testl.l

() hashCode () int
Ey totali()

(D equals (Chiect ohi) boolean
DgetClazzsi) Class<?>
(Dnotify i) woid
Dnotifyhll() woid
() to3tringi) String
Dowait() woid
() wait [long timeout) woid

() wait ({long timeout, int nanos) woid

Our total variable is on the list (the others are built in methods). The round brackets are empty
because our method doesn't accept values, but the return type, int, is displayed to the right.

Double click total to add it to your code. Then type a semi-colon to end the line.

Finally, add a print line:

public class TestMethods |

public static wvoid mair(3tring[] args) |

MyMethods testl = new MNyMethodsi():

int aVal = testl.totali):;

Fystem.onrt.printlni "Method result= " 4+ aWal );

When the code is run, the Output window will display the following:
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: Dutput - prjmethods (run)

u> rur:
Method result= Z0
EUILL SUCCEESFUL (total time: 1 second)

bt

So to call a method that returns a value, note what value is being returned by your method. Then
assign this value to a new variable, aVal in our case. But the method should be available when
you type a dot after your object name.

if your method is of type void, however, you don't need to assign it to a new variable like aVal.As
an example, switch back to your MyMethods class, and add the void method you met earlier:

package primethods:

public clazs MyMethods |

int totali() |
int a_value = 10 + 10;

return a Value:

void print texti) {

This new method is called print_text.Again, it has an empty pair of round brackets as we're not
handing it any values.All it does is to print out some text.

Once you've added the void method, switch back to your TestMethods class. Add the following
line:

test1.print text()
¥ PDFmyURL.com
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As soon as you type the dot, you should see the new method appear on the list:

Fystew.out.println( "Hethod result= " + aVal |;

testl |
(D equals (Chiect obi) boolean
getClazsi) Class<?>
() hashCode () int
Dnotifyi) woid
(Onotifyall () woid
=§l print text () woicd
) toStringi) String
B total () int
wait () woid
(Jwait{long timeout) woid

0 wait(long timeout, int nahoz) woid

Both of our methods are now on the list, total and print_text. The values that they return are
displayed on the right, int and void.

Because the print_text method is a void method, you don't need to set up a return value.All you
need is the name of your object, a dot, and the void method you want to call. Java will then just
get on with executing the code inside of your method.

Run your code and your Output window should display the following:

: Output - primethods (run)

u} rumn:

Method result= 20

o Some Text Here

% e
BUILDL SUCCESSFUL (total time: Z seconds)

In the next part, we'll take a closer look at passing values to methods.

<-- Java Methods | Passing Values to Methods -->
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Word 2007 to 2010

You can pass values to your methods so that something can be done with this value. That value

Word 2000 to 2003 goes between the round brackets of the method.

Excel 2007 to 2010

Switch back to your MyMethods class. Now add the second of our total methods:

Excel to 2003
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package prjmethods:
public class MyMethods |

int totali) ¢

return a Value:

vold print text () {

System. out.printlni

int total (int alunber)

return a Value:;

int a Value = 10 + 10;

"3ome Text Here®™ ) :

{

int a Value = alumber + 20:

reading and 4

math skills )

flourish like

never befora,

CENTERE ARE We now have two methods with the same name: total. The difference between the two is that

EiROLLIRG liOW. this new one has a value between the round brackets. Java allows you to do this, and it is called
method overloading. You can have as many methods with the same name as you want, with any
] - return value. However, you can't have the same type of variables between the round brackets. So
you can't have two total methods that return int values with both of them having int values
between the round brackets. You can't do this, for example:

r:nP{'-;{ﬁ '}\ L : int total( int aNumber ) {
‘ Mfﬁ l IR S int a_Value = aNumber + 20;
L'!.] ju_ "“
O RéL, )L'J,:- return a_Value;
o e PR3 T W
3 ]'}g_;}},.- BVE U int total(int aNumber ) {
s A e int a_Value = aNumber + 50;

{ | &
| ‘ return a_Value;
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| R ’

[' w Although the two methods do different things, they have the same method headers.
e Before you try out your new method, add some comments directly above the method:

int total(int alwnbher)
int a WValue = alumber + z20;

return a Value:

You'll see what the comments do in a moment. But the param in the comments above is short for
parameter.A parameter is the technical term for the value between the round brackets of your
method headers. Our parameter is called aNumber, and it has an integer values. Note the use of
the @ character before param and return.

Allwe're doing with the method itself is passing it an integer value and adding 20 to this passed
value. The return value is the total of the two.

Now switch back to your code and add the following line:
int avVal2 = test1.total(30);

As soon as you type the dot after your test1 object, you'll see the popup list again. Your new
total method will be on it. Click on the new method to highlight it and NetBeans will display the
following:
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int aWValz = testl.l

() hashiCode () int
B total() int
IEJ total (int allumber)

Jequals (Chiect ohi) hoolean
) getClass () Class<?>
(D notifyi woid
notifyhll() woid
B print_text () void
() co3tringil String
)wait () woid
i) wait (long timeout) wolid
(=] I-Ia_ait (_l-:ung t_imen:\ut; :_'Lnt nanos) v-:u::Ld
> EE

primethods.MyMethods

int teotal (int alhuanber)

Returns an integer value, which is 20 plus
[the number passed as a paramater,

Parameters:

allumher - Any Integer value
Feturns:

20 + the value of alumber

The comments that we added are now displayed in the blue box underneath the list of methods.
Anyone else coming across your method should be able to figure out what it does. The @param
and @return lines from the comments are now filled out, and made bold.

But once you have added the total2 method, type the number 30 between the round brackets.
Then type a semi-colon to end the line. You main method should now look like this:
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public static void mair(String[] args) 4
MyMethods testl = new MyMethodsi():
int aVWal = testl.totalil:
System.ourt.printlni "Method resultc= " 4+ aWal 1;

testl.print textij:

int aValsd = testl.total(30);

The 30 between the round brackets of the new total method will be handed over and placed in
the variable aNumber, which is in the round brackets of the method header:

Value handed Q‘Q‘

int aVald = testl.total(30);

Value is handed mier/here

int total (int alhanber) §
int a Valus = alumber + z20;

return a Value:;

Once you have handed the value over, the method can get to work.

Add a print line to your code:

System.out.printin( "Method result2=" + aVal2 );
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Then run your programme. The Output window should display the following:

: Output - prjmethods {run)

u> arc

Method result= Z0

Some Text Here

Method resultz= E0O

BEUILD SUCCESSFUL (total time: 1 second)

So our new total method has added 30 to 20, and then returned the answer to the variable called
aVal2.

In the next lesson, you'lllearn how to pass more than one value over to your methods.

<-- Method Calling | Passing Multiple Values to Methods -->

Back to the Home Page
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You can pass more than one value over to your methods. Add the following method to your
Word 2000 t0 2003 MyMethods class:

Excel 2007 to 2010

COMPUTER COURSES

Home

Mabhile Developmenl[b
Bachelor's Degree — Online

‘ﬂ?" FULL SAIL UNIVERSITY.  LEARN MORE
Beginners Computing

Word 2007 to 2010

vold print text (String adtring, int aWVal) |
Excel to 2003 7=

Web Design Jystem.ocut.printlni a3tring + aVal ):

Visual Basic .NET 1

Beginners PHP
All this method does is to print something out. Between the round brackets of the method name
we have two values, a String variable called aString and an int variable called aVal. When we call
Java for Beginners this method, we need a string first and then a number. Try to do it the other way round and you'll
get error messages.

C# NET

Go back to your TestMethods class and make the following call to the method:

test1.print_text("The value was ", aVal2 );

Again, the print_text method should show up on the NetBeans popup list.
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(Jequals(Chiect ohl) boolean

DgetClazzs() Class<?>
() hashCode () int
(Onotifyi() woid
(notifydll() woid
B print text () void
=E.l print text (String a%tring, int aWal)] wvoid
() to3tring () 3tring
B total () int
B total (int aMunber) int
) wait () woid
() wait (long timeout) woid
(0 wait (long timeout, int nanos) woid

The values (parameters) that we specified are between the round brackets, along with the return
method, void.

TRY OUR
FREE DEMO But your main coding window should now look like this:

FREE SHIPPING public static wvoid mair(3tringl[] args) |

HyMethods testl = new MyMethods():
int aval = testl.totali):

R%setta é Jystem. out.println| "Method result= " + aWal ):
tone.

Lestl.print Text(]:

int aVWalZ = testl.total(30);
Jystem. out.println| "Method resulti= " 4+ avald ]:

testl.print text ("The walus was ", aVali):;

The two values that we are passing over are separated by a comma. Notice that the value inside
of aVal2 is being passed over. However, the variable name inside of the round brackets of
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print_text is called aVal. Although the two variable names are different, this doesn't matter. What
you are doing is passing values over to the method. So the variable aVal will end up with the same

value as aVal2.

if you run your programme now, you should see the following in the Output window:

‘ Output - prjmethods {run)

u> rurm:

Method result= z0
| Bome Text Here
Method resultZ= E0
The walue was &0
BUILD STUCCESSFUL i(total time: 0 seconds)

We'll leave methods there for the time being. We'll be writing more methods as we go along, so
you should get plenty of practice. The next section is about Classes - Object Oriented

Programming.

<-- Parameters | Writing your own Java Classes -->

Back to the Home Page
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Home

Beginners Computing

. - In this section, you'll learn how to write your own
el T o A0 ﬂﬁf S C rutl nizer Java class'es, and how to create objects from

and NetFlow & sFlow Analyzer them. You've already made a start on classes in
the previous section. But we'llgo into more detail
now. In case you're confused about the

Word 2000 to 2003

Seal ATl Al Starts at $3,495 | e = difference between an object and class, though,

Excel to 2003 _ _ -- when we talk about a class we're talking about
F"“;‘he bﬂ'_'td‘":l']dth thﬂﬂﬁ L. S— the code itself, the code that sits around doing

Web Design U E——— nothing. When you put the code to work it's an

Visual Basic NET object.

Network Traffic Analysis

When you create a class, you're writing code to

A R do a particular job. That job might be to do with
C# NET Download 30 Day Trial an employee, but not the company's sales
figures at the same time. You would write a
separate class for the sales figures. That way,
you can re-use the employee class in another project. The sales figures would be redundant data.

Beginners PHP

Java for Beginners

When you're trying to come up with your own ideas for classes you should bear in mind that
redundancy issue and ask yourself, "Is there any code in this class that doesn't need to be here?"

It was the
For this section's example, we'll write a class that deals with exams. On our website we have
some exams that you can take for free (www.homeandlearn.org). Questions are taken 10 at a
T T —— time, and there are 50 questions in an exam. We have a number of different exams you can take.
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with

Stop guessing,
we'll show you.

Get Started
Mow!

O New Relic

For our example class, we'll make things simple. We'll record the name of the person'taking the
exam, which exam it was, the score out of 50, and a grade.

Let's make a start.

Create a new Java project for this. Call the package exams, and then change the name of the
Main method to ExamDetails. You should then have the following code:

package exams;

public clazs ExamDetails |

public static wvoid main(String[] args) |

}

We'll create a second class to handle the exam data. So, in NetBeans, click File from the menu
bar at the top. From the File menu, select New File. Highlight Java from the Categories list, and
Java Class from the File Types list. Then click Next. On the next screen, enter StudentResults

as the class name. Then click Finish. NetBeans will create a second class in your project. You can
delete any default comments.

In the next lesson, you'll learn about Field Variables.

<-- Parameters | Field Variables -->

Back to the Home Page
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In a previous section, we talked about variables inside of methods. The variables you set up inside
of methods are only available to those methods. They are not available to other methods. They
are said to have local scope.

However, you can set up variables outside of methods that all the methods in your class can see.
These are known as Field variables (or Instance variables). You set them up in exactly the same
way as any other variable. Add the following four fields to your new StudentResults class:

package exsams:
public class StudentResults |

String Full Neme:
String Exam Name:
String Exam Score;
String Exam Grade;
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We're setting up four string variables (four string fields). As the names of the fields suggest, the
string will hold a person's name, an exam name, a score, and a grade. These four fields will be
available to all the methods that we write in this class, and won't be local to any one method.
They are said to have global scope.

To see just how global they are, click back on to your ExamDetails class, the one with the main
method. Add the following line of code to create a new object from your StudentResults class:

package exams;
public class ExambDetails |
public static wvoid mair(2tring[] args) |

JtudentResults adtudent = new 3tudentBResults():;

This is the same as we did in the previous section - used the new keyword to create a new object.
The name of the object will be aStudent, and it is of type StudentResults, which is our class.

On the next line, type the name of the variable (aStudent), followed by a dot. As soon as you
type the dot NetBeans display a popup list of methods and properties available to your object:
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The four fields that we set up are on the list. They are not methods, but something called a
property. The fact that they are on the list at all means that they have global scope. If they had

public static wvoid mair(2tring[] args)

JtudentResult=s a3tudent = new StudentBResultsi) !

aStudentJ

¥ i) Exam Grade

{

ﬁhExam_Hamﬂ
EIEEJ{am_Sl:u:nrrE

B Ful1l Wame

0 equals (Chiect oki)
O getClassi)

) hashCode ()
notify()
(Onotifydll()

D to3tring )

(O wait )

(D wait (long timeout)

(O wait {long timeout, int nanos) void

atring

atring
String
3tring
boolean
Class< ¥
int
woid
void
Itring
woid
wvoid

local scope they wouldn't be on the list.

You can set values for properties. Try this: add the following highlighted code to your main

method:
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public class ExamDetails
public static wvoid mair(3tring[] args) |
StudentResults aStudent = new 3tudentBResultsi);

adtudent . Exam Namwe = "UB NETT™;

String exam = astudent.Exam MName:
System. ont.printlni exam | ;

We've selected the Exam_Name field from the list and assigned it the value "VB NET". The next
line then gets the value of Exam_Name from the aStudent object. The result is stored in a

variable called exam, and then printed out. When you run the programme, the output is the string
"VB Net".

So the four variables we've set up are now available to both classes.

However, it's not a good idea to make field variables global like this. You tend to lose track of just
what values are being held in them, and it therefore makes debugging your code a lot harder. lt's
considered good coding to narrow the scope of field variables.

To make a field variable available only to a particular class, you add the Java keyword private just
before the field declaration. Change the code in your StudentResults class to this:

package exams:

public class StudentResults |

private String Full MName:
private 2tring Exam Name:
private String Examw Score;
private String Exaw_ Grade:
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Now, only code within the StudentResults class can see these field variables. To check, go back
to your main method. You should see some warnings and red underlines:

= public static wvoid mairn(3tring[] args) |

dtudentResults adtudent = new 3tudentResults(]);
[Exam_Mame has private access in exams, StudentResults |

] astudent .Exarm Namwe = "VE NET™;

] String exaun = altudent.Exaun Name:
Jystem.out.printlni exam ) :

Delete the three lines at the bottom. Type aStudent and then a dot again to see the NetBeans
popup list:

aidtudent |
® equals (Chiject okj) boolean
getClassi) Clazs<?>
() hashiCode () int
Dnotifyil wold
OnotifyillQ) woid
() to3tringi) String
O wait () woid
(Jwait {long timeout) woid

() wait (long timeout, int nanos) woid

As you can see, the four field variables have now vanished. They have vanished because they no
longer have global scope, and therefore can't be seen from the ExamDetails class.

In the next part, you'll learn about something called a class constructor.

<-- Java Classes | Class Constructor -->
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Stop guessing, we’ll show you.

Get Started Now! !
O New Relic.

Because we've made the field variables private, we need another way to assign values to them.
One way to do this is with something called a constructor. This is a method you can use to set
initial values for field variables. When the object is created, Java calls the constructor first. Any
code you have in your constructor will then get executed. You don't need to make any special
calls to a constructor method - they happen automatically when you create a new object.

Constructor methods take the same name as the class. Add the following constructor to your
StudentResults class:
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private
private
privatce
private

package exams:

public class StudentResults |

String Full Name:
Jtring Examm Nagne !
3tring Exam_ Score;
Jtring Exam Grade:

StudentBResults (] {

So the name of the constructoris StudentResults. This is exactly the same name as the class
itself. Unlike normal methods, class constructors don't need a return type like int or double, nor
any return value. You can, however, pass values over to your constructors. If we want to pass

values over to our field variables, we can do this:

Full WName =
Exam Grade =

StudentResults| String name,

public class StudentResults |

private String Full Mame:
private String Examm WName:
private String Examw Score;
private String Exaw_ Grade:

name ;

grade;

Jtring grade )

{

Here, we've added two String variables to the round brackets of the constructor. Inside the curly
brackets we've assigned these values to the Full_Name and Exam_Grade fields. When you
create a new object, you'd then need two strings between the round brackets of the class name:
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StudentResults aStudent = new StudentResults( "Bill Gates", "A" );
When the object is created, the values "Bill Gates" and "A" will be handed over to the constructor.

However, it's a good idea to just set some default values for your field variables. These values will
then be assigned when the object is created. Add the following to your constructor:

package exatns;

public class StudentResults |

private 2tring Full Name:
private String Exam Namwe:
private String Exam_ Score;
private 2tring Exam Grade;

StudentBResults (] |

Full Name = "MNo MName Given':
Exam MName = "Unknown';:

Exam ZJcore = "Io Score’;
Exam Grade = "Unknown';

All four of our field variables will now have default values whenever a new StudentResults object

is created. Notice that we now don't have anything between the round brackets of the class
constructor.

In the next part, we'll take a look at accessing class variables.

<-- Field Variables | Accessing Class Variables -->
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Now that we have some default values, we can add a method that sets some different values for

e them.Add the following method to your StudentResults class:

Excel to 2003
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public class StudentResults |

private 3tring Full MName:
private 2tring Exarm Name:
private 3tring Exam_ Score;
private 2tring Exam Grade;

StudentResults () |
Full Name = "MNo MName Given™:
Exam Name = "Unknown';

Exam Zcore "o Score™;

Exam Grade = "lnknown':
Jtring fullWame (3tring allame) |

Full_I'-Iame = glame:
return Full MName:

This new method is called fullName, and has a String variable called aName between its round
brackets. The method doesn't do a great deal, and is here for simplicity's sake. We could have
had the method do more work, like checking it for errors, making sure it's proper case, checking
for blank strings, etc. But the important point is that it sets a value for the Full_Name field, and
returns this field as a value. When we call this method, it will overwrite the default value for
Full_Name and insert a new value. Whatever is in the variable aName will be the new Full_Name
value. Let's see it in action.

Click back to your ExamDetails class.Add the following two lines:

String sName = aStudent.fullName ("Bill Gates");
System.out.printin( sName );

The code for your ExamDetails class should look like the one below:
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package exams;

public class ExamDetails |

public static wvoid mair(3tringl[] args) |

O New Relic.

SGtudentResults aZtudent = new 2tudentBesultsi);

Jtring sMName = a3tudent.fulllMName |("Eill Gates™):
System. cut.println( sName ) :

What we're doing here is calling the fullName method of our aStudent object. We're handing
over a value of "Bill Gates". This will then be the value for the Full_Name field. (It could have been
checked for errors, amended, and then stored in the field.) The Full_Name value is then returned
and stored in the variable sName.

Just like the methods we created in the previous section, though, our fullName method is on the
NetBeans popup list. Notice that the constructoris not there, however:

=E.I fullHame (String allame) String
() to3tringi) String|
(Jequals(Chiect ohi) l:u:n:ulean!
DgetClas=() Clags<?>
() hashCode () int
(Dnotifyi) woid
Onotifyhll() void|
@ wait () void)|
0 wait (long timeout) woid
() wait [ long t_i_menut, int E_S_._]E_LES“! vnid_

Run your code to test it out. The Output window should display the following:
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: Output - Exams (run)

u> R

Eill Gates
BUILD SUCCESSFUL (total time: 1 second)

What we've done, then, is to set a value for a field variable in a class called StudentResults.
We've then accessed that value and printed it out.

Let's now add a method that actually does something useful. What we'll do is to allow a user to
enter a two letter exam code. We'll then pass those two letters overto a method that turns the
two letters into an exam name. For example, if a user enters the letter "VB", the method will
return the string "Visual Basic NET". The longer string will be stored in the Exam_Name field
variable.

Add the following code to your StudentResults class, just below your fullName method:
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Ftring fullHWHame (3tring allamme] |

Full MName = alame;
return Full MName:

Jtring examHame (3tring examCode)] |

if (examCode.ecquals("UVE"]1 |
Exam Nawe = "Visual Basic .NET":

b

glze if (examCode.ecquals ("JV")) {
Exam Name = "Java™:

}

glze if (exawCode.equals ("CHET)) {
Exam MName = "C# NET";

}

elze if (examCode.equals("FHT))] {
Exam MName = "PHP";

K

else |
Exam MName = "Moo Exam Selected’;

return Exam Name:

The examName method has a string variable called examCode between its round brackets. This
string will be the two letters. The IF ... ELSE IF lines check to see which two letters are in the
string. If we find a match for the two letters then a longer exam title is placed into the
Exam_Name field. If no match is found then the text will be "No Exam Selected".

Go back to your ExamDetails class and add the following line:
String exam = aStudent.examName("VB");

Again, we're just making a call to the method. We hand over to the two letters "VB". The method
returns the value "Visual Basic NET", and then stores it in the string variable we've called exam.
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Add a new print line and your code should look like this:

String
Jtring

Svstem.
SYStem.

public class ExambDetails

public static void main(2tring[] args) |

JtudentResults aitudent = new StudentResults():

sMame = aStudent.fulllage ("Eill Gates')
exam = altudent.examblaune ("VE") ;

out.println({ sName ) :
out.println( exXam );

Run your code and the Output should be this:

b

‘ Output - Exams (run)

u> rurm:

Bill Gates
|Wisual Basic .NET
EUILL SUCCESSFUL (total time: 1 second)

We'll continue this lesson in the next part, as the page is getting a bit too long!

<-- The Class Constructor | More Java Class Methods -->

Back to the Home Page
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So we now have a student name and an exam name. Both are stored in the field names in the
StudentResults class. We can now add an exam score.

Add the following new method to your class, just after your examName method:

Jtring examScore [int al3core) {

Exa:m_Su:DrE = adcore + " out of 507;
return Exam Jcore;

This new method has the name examScore, with an int variable called aScore between its round
brackets. It's set to return a String value. The method itself just combines the score with the string
"out of 50". So if the value in aScore is 30, the text "30 out of 50" will be stored in the
Exam_Score field.

In your ExamDetails class, add the following line:

String score = aStudent.examScore(30);
B PDFmyURL.com
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So we call the new examScore method and hand it a value of 30. The value in the Exam_Score
field is returned, and then stored in a string variable that we've called score.

Add a new print line method so that your code looks like ours below:

CRIMINAL JUSTICE,

public static wvoid main(String[] args) |

JtudentResults altudent = new 3tudentBesults();

Jtring sName = altudent.fullMName ("Eill Gates™);
Itring exXamm = ai3tudent.exarllamwe [(TUET)
Jtring score = altudent.examScore (30)

System.out.println( sName )
System.ocut.println{ exam );
aJystem.onrt.println{ sScare | ;

When the programme is run, the Output window now looks like this:

Output - Exams (run)
'..nl [j> rur:
Learn more ® . Bill Cates

— Wisual Basic _NET

30 out of 50
BUILD SUCCESSFUL (total time: 1 second)

So we have the student name, the exam name, and the score out of 50. We can now add a grade
to the output.

We'll use a single letter for the grade: A, B, C, D, or E. If the students gets 41 or over, we'llan
award an A; if the score is between 31 and 40, the grade will be B; fora score of 21to 30aC
grade will be awarded; a D grade is between 11 and 20; and an E is for scores between 0 and 10.

Add the following method to calculate the above grades (add it to your StudentResults class):
¥ PDFmyURL.com
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private String getGrade (int aScore) |

Jtring examorade = "7';

if [alcore >= 0 && aldcore <= 101 |
examzrade = "E":

¥

else if (abcore »>= 11 &£& abcore <= 20) |
examGrade = "D":

¥

else if [(al3core >= Z1 && alcore <= 30) {
examzrade = "CT:

'

else if [adcore >= 31 && alcore <= 401 {
examGrade = "ET:

B

else if [(alcore »>= 41 ) |
examGrade = "4i":

¥

return "Grade iz " 4+ examGrade:

Notice that this method is private. Just like field variables, making a method private means it can
only be seen inside of this class. It can't be seen by the ExamDetails class.

To get the grade, we'll set up another method inside of the StudentResults class. We'll use this to
get the grade.Add the following method just above the getGrade method (though you can add
it below, if you prefer: it doesn't make any difference to Javal):

String examGrade (int aScore) {

Exam_Grade = this.getGrade(aScore) ;
return Exam_Grade;

}

This is the method we'll call from the ExamDetails class, rather than the getGrade method. The
name of this new method is examGrade, and again we're passing in the student's score. Look at
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this line, though:
Exam_Grade = this.getGrade( aScore );
The getGrade method is being called, here, and we're passing it the score that was handed over.
Calling one method from another is standard practice, and it allows you to simplify your code.
The alternative is to have very long methods that are hard to read.
Another thing to notice in the line above is the Java keyword this. The this keyword means "this
class", rather than another class that may have the same method name. It avoids any confusion.
It's strictly not necessary, and we could have left it out. The method call would still work without it:
Exam_Grade = getGrade(aScore );

The end result, though, is still the same: we're storing something in the Exam_Grade field variable,
and that something will be the text "Grade is" plus a grade letter.

Add the following line to your ExamDetails class, to test out your new methods:
String grade = aStudent.examGrade(30);

This line hands a value of 30 over to the examGrade method. The value in the Exam_Grade field
variable is then returned, and stored in a variable called grade.

With a print line, your ExamDetails class should look like this:
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public class ExamDetails

public static woid mair(3tring[] args) |

JtudentResult=s a3tudent = new StudentBesultsi) !

String sMName = aftudent.fullMame ("Bill Catez™);
Jtring exam = adtudent.exsmblame [(TUVE™) :
S3tring score = aftudent.examIcore (30);
3tring grade = aStudent.examGrade (30)

Jystem. out.println( shamme | ;
Gystem.out.printlni exam ) :
System. out.println( score ) ;
Jystem. out.println{ grade | :

Run your programme to see the Output window:

: Output - Exam= (run)

u> T
EBill Gates
|VWisual Basic _HNET
30 out of 50O
Grade is C
EUILD STTCCESSFUL (total time: Z2 seconds)

if your programme is not working properly, here's the full code for the StudentResults class:

package exams:
public class StudentResults |

private 3tring Full Name:
private Ztring Exam Name:
private 3tring Exam Score;
private 3tring Exsm Grade:
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StudentResults () |
Full Name = "No Name Given™:
Exam MName = "Unknown';

Exam 2core "o Score';

Exam Grade = "Unknown':

Ftring fullHWHame (3tring allatme] |

Full MName = allaume;
return Full HName:
h

3tring examMame (String exsmmCode) |

if [(exawCode.equals ("VE™)) {
Exam Name = "Visual Basic NET":

¥

else if [(examCode.equals("JIV")) |
Exam MName = "Java';

E

elae if (examCode.ecquals("CHE")) |
Exam Name = "C# .HNET";

B

else if (examlode.equals("FH"1)1 |
Exam Name = "FHFT;

¥

else |

Exam Natme "o Exam Selected":

return Exam MName:
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String examizrade

if [(aScore >= 0
examGrade =

}

else if [a3core
examsrade =

}

else if [(a3core
examcrade =

K

else 1f [aldcore
examGrade =

}

else if [alcore
examsrade =

}

return "Grade is

Exam Jcore = aljcore + 7 out of
return Exam Score;

return Exsm Grade:

L&

e

S3tring examScore (int aScore){

3tring exambrade (int aScore]

private String getGrade (int aScore)

FIF s
r

ascore <= 10)

-

11 &£& alcore

-

21 && alcore

.
-

31 £& alcore

Exam Grade = this.getGrade (alScore):;

{

{

<= 20)
<= 30)
<= 40)

In the next lesson, you'll learn about Inheritance.
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<-- Class Variables | Inheritance in Java -->

Back to the Home Page
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= Anotherimportant concept in Object Oriented

programming is Inheritance. Just what
Inheritance is will become clearer with some
programming examples. But essentially, it's
having one class as a parent class (called a
super class) and another class as a child of the
parent (the sub class). The child class is said to
be derived from the parent class. The reason to
have a child class, though, is to keep information
separate. The child can inherit all the methods
and fields from its parent, but can then do its
own thing.

As an example of inheritance, we'll create a sub
class that handles information about certificates.
If the student gets an "A" grade, we'llaward a

Certificate of Excellence; if the student gets a "B" or a "C" we'llaward a Certificate of
Achievement.Any other grade and no certificate will be awarded. But the point about the sub
class is to keep the certificates data separate from the exam data. However, we may still want to
access some of the information about the exam, such as which exam it was. We can even access
the methods that turn a score into a grade, and all from the sub class.

So, create a new class by clicking File > New File from the NetBeans menu. When the dialogue
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box appears, select Java under the Categories heading, and Java Class under File Types. Click

D EVE [ 0 Pe S Next, and enter Certificates as the name of your new class. Click Finish.
b € St When your new class is created, add a private String field and call it certificate. Your new class
f\ . d should then look like this:

rena.

package exams:

public class Certificates |

private String certificate:;

To create a sub class (child) from a Java super class (parent), the keyword extends is used.
You then follow the "extends" keyword with the parent class you want to extend. We want to
create a sub class from the StudentResults class. The StudentResults class will be the super
class and the Certificates class will be the sub class.

After "public class Certificates" in your code add "extends StudentResults". Your code should
then look like this:

Free Account ;

R RN i package exams:

public class Certificates extends 3tudentResults |

private String certificate:;

You have now created a sub class that inherits the code from the StudentResults class.

Just like the StudentResults class we can create a constructor for this new Certificates class.
When we create an object from the class, Java will first of all call our constructor.

However, only one constructor can be called. If we call a new constructor from the Certificates
class all those default values we set up for the StudentResults class fields won't get set. To get
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around this, there is a keyword called super. This makes a call to the constructor from the super
class.Add the following constructor to your Certificates class:

package exauns:

pubhlic class Certificates extends StudentResults |

private String certificate:;

Certificates (] |

Super () :
certificate = "No Certificate Awarded™;

The name of the constructor is the same as the name of the class: Certificates. The first line of
the code between curly brackets is the super call (note the round brackets after super). When this
line executes, all the default fields we set up in StudentResults will be set.

The second line of code in the constructor sets a default value for the String field called
certificate. (You can actually set up more than one constructor. You'll see how to do this in a later
section.)

To test out your new class, go back to your ExamDetails class, the one with the main method.
Comment out any code you have so far. A quick way to do this is to highlight all the code, and
then click the comments icon on the NetBeans toolbar:

@ B | &

|CDmment| |Uncnmmenﬂ

To get rid of comments, highlight the code again and click the uncomment icon.
Now add the following line to create a new object from your class:
Certificates c1 = new Certificates();

Your code window should look something like this:
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package exams;

public class ExambDetails

public static void main(2tring[] args) |

Certificates cl = new Certificatesi):

The object name is simply ¢1. The type of object is a Certificates object.

To check that you can access the methods from the StudentResults class, add this line below
you new c1 object:

String exam = c1.examName("VB");

This is exactly the same as you did before: called the examName method of the StudentResults

class. This time, however, you're using a Certificates object rather than a StudentResults object.

Add a print line and your code should look like this:
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public class ExambDetails |

public static void main(3tring[] args) |

Certificates ol = new Certificatesi):

Jtring exam = cl.examMame [("UET) ;
Jystem.ocut.printlni exam ) ;

Run the programme to see the following Output window:

: Qutput - Exams (run)

u> rurmc

Wisual Basic _MNET
BUILDL SUCCESSFUL (total time: 1 second)

So the method from the parent class (the super class) has been called into action. We can now
add a method to the child class (the sub class). Add the following method to your Certificates
class, just below the constructor:
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package exams:

public class Certificates extends StudentBResults |
private String certificate:;
Certificate=s(] |

super ()
certificate = "No Certificate Awarded™;

3tring certificatelwarded(int a3core)] {

String acrade = examsrade (a3core) ;
if [aGrade.equals ("Grads iz L™) ) |
this.certificate = "Certificate of Excellence™:
}
else if f(aGrade.equals("Grade i= E™)] 1 |
this.certificate = "Certificate of Achiewvement™:
}
else if (aGrade.equals("Grade is C")] 1 |
this.certificate = "Certificate of Achievement™;
K
else |
this.certificate = "No Certificate Awarded®:

returnh this.certificate;

The method is called certificateAwarded, and is set up to return a String value. Inside the round

brackets of the method, we're handing over an exam score.

The first line of the method is this:
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String aGrade = examGrade(aScore);

The method examGrade is a method in the parent class. It's the one we set up in StudentResults.
This method, remember, was set up to return a grade and some extra text, "Grade is A", "Grade is
B", etc. We're now calling it from the child class. The IF Statement checks the value of the aGrade
string to see what's in it. Depending on the value a new string is returned, awarding a particular
certificate: Excellence, Achievement, or no certificate.

Click back on your ExamDetails class, and add the following line:
String award = c1.certificate Awarded(50);

This line calls the new method, and hands it a value of 50. The result is returned to the String
we've called award.

Adapt the print line method in your code to this:
System.out.printin(exam + " " + award );

Your ExamDetails class should look like this (we've deleted all the comments):

package exams;

public class ExambDetails |

public static void main(3tringl[] args) |

Certificates ol = new Certificates(]:

String exam = cl.examnbagne (TVET)
String award = cl.certificatelvarded(50);

Jystem. out.printlni exam + " " 4+ award )

And here is the Output window when the programme is run:
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: Output - Exams (run)

u} b

Wisual Basic _NET Certificate of Excellence
|BUILD SUCCESSFUL (total time: Z seconds)

&_.P_.

So we've used Inheritance to keep the exam details separate from the certificate details. The

child class (sub) accessed the methods of its parent (super). We were then able to output data
from both.

Inheritance, then, is enhancing (extending) the usefulness of a parent class. You keep data
separate by putting it in a child class. But the child is related in some way to the parent, and can
access some or all of its code. Like children everywhere, however, it does its own thing!

In the next section, you'll learn how error handling in Java.

<-- Class Methods | Java Error Handling -->

Back to the Home Page
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categories: Design-time errors and Logical errors.
Design-time errors are easy to spot because
NetBeans usually underlines them. If the error will
prevent the programme from running, NetBeans
will underline it in red. Logical errors are the ones
that you make as a programmer. The programme
will run but, because you did something wrong
with the coding, there's a good chance the entire
thing will crash. You'll see examples of run-time
errors shortly. You'll also see how to handle them.
But first a word on how Java handles errors.

Exceptions

In Java, errors are handled by an Exception object. Exceptions are said to be thrown, and it's
your job to catch them. You can do this with a try ... catch block. The try ... catch block looks like

this:

try {
}

catch ( ExceptionType error_variable ) {
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}

The try part of the try ... catch block means "try this code". If something goes wrong, Java will
jump to the catch block. It checks what you have between the round brackets to see if you have
handled the error. If you have the correct Exception type then whatever code you have between
the curly brackets of catch will get executed. If you don't have the correct Exception type then
Java will use its default exception handler to display an error message.

As an example, create a new console application. Call it anything you like. In the code for the Main
method, enter the following:

try {
int x=10;
inty=0;
intz=x/y;
System.out.printin( z );
}

catch (Exceptionerr) {
System.out.printin( err.getMessage() );

}
In the try part of the try ... catch block, we have set up three integers, x, y and z. We are trying
to divide y into x, and then print out the answer.
Vlstaprint if anything goes wrong, we have a catch part. In between the round brackets of catch we have
this:

Exceptionerr

The type of Exception you are using comes first. In this case we are using the Exception error
object. This is a "catch all" type of Exception, and not very good programming practice. We'll
change it to a specific type in a moment.

After your Exception type you have a space then a variable name. We've called ours err, but you
can it almost anything you like.

In the curly brackets of catch we have a print statement. But look what we have between the
round brackets of printin:
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err.getMessage()

getMessage is a method available to Exception objects. As its name suggests, it gets the error
message associated with the Exception.

Run your programme and test it out. Your code should look something like this:

package errorhandling:

puhlic class errorChecking {

public static woid mair(Stringl] args) |
try
int = = 10;
int ¥ = 0;
int = = x f ¥:

Bysten. cut . println| = );
}
catch (Exception err) |
Svstem. out printlnierr_ getMessage());

}

And the Output window should display the following:

run:
| by zero
BUILD SUCCESSFUL (total time: 1 second)

The error itself, the one generated by getMessage, is the line in the middle:

| by zero

In other words, a divide by zero error. Java won't let you divide a number by zero, hence the error
message.

Change your code to this:
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double x =10.0;
double y = 0.0;
double z=x/y;

The rest of the code can stay the same. Run your programme and test it out.
Again, an error message will be displayed in the Output window. This one:
run:
Infinity
BUILD SUCCESSFUL (total time: 1 second)

This time, Java stops the programme because the result will be an infinitely large number.

Errors that involve numbers shouldn't really be handled by a "catch all" Exception type. There is a
specific type called ArithmeticException. Delete the word Exception between the round brackets
of your catch block. Replace it with ArithmeticException. Now run the programme again.

You should find no difference in the error message displayed in the Output window. But you're
using good programming practice by narrowing down the type of error you expect.

In the next part, you'lllearn what a Stack Trace is.

<-- Inheritance | Stack Trace -->

Back to the Home Page

© All course material copyright Home and Learn

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/java/java_inheritance.html
http://www.homeandlearn.co.uk/java/java_stack_trace.html
http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

/\\‘

Free Java Course

COMPUTER COURSES

Home

Beginners Computing

Word 2007 to 2010

Word 2000 to 2003

Excel 2007 to 2010

Excel to 2003

The Java Stack Trace

Mabhile Developmenl[b
Bachelor's Degree — Online

LEARN ANDROID

[ FULL SAIL UNIVERSITY. LEARNMORE

DEVELOPMENT ([

In the normal flow of a programme, when the Java Virtual Machine is running your code, one
method after another will be executed, starting with the main method. When a method has its
turn at the head of the programming queue it said be on top of the stack.After the whole of the
method has been executed, it is taken off the stack to be replaced by the next method in the
queue. To illustrate the principal, change your programme code to this:
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package errorhandlineg;

public class errorChecking {

public static woid maim(Stringl] args) |

Svstem. cut println("Starting Main method");
mii);:
Bysten. cudt . println("End Main method") ;

}

static vwoid mit() |
Bystem. cut println("Mechod One - ml"™);
w2l ;

}

static vwoid m2() |

Bvrstem. ouk printlni"Method Two - maZ");

}

We now have a Main method and two others: a method called m1, and a method called m2. When
the programme first starts, the Main method is on top of the stack. However, inside of the Main
method we have a call to the m1 method. When this method is called it jumps to the top of the
stack. The m1 method in turn calls the m2 method. When m2 is called, it jumps to the top of the
stack, pushing m1 aside temporarily. After m2 finishes, control is given back to m1. When m1 is
finished, it gets pushed off the top of the stack, and controlis handed back to the Main method.

Run your programme and watch the Output window to see what gets printed out:

Etarting Main method
Method One - ml
Method Two - mZ
End Main method

If something goes wrong in method m2, the JVM will look for any error handling, like a try ...
catch block. If there is no error handling, the Exception will get handed to m1 to see if it is dealing
with the error. We don't have any error handling in m1 so again the Exception gets passed up the
stack, this time to the Main method. If the Main method doesn't deal with the Exception then
you'll get a strange error message printed to the Output window. As an example, adapt your m2
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method to this:
ManageEngine

4)) ADManager " static void m2( ) {

int x =10;

inty =0;
double z = x/y;

www. admanagerplus.com

System.out.printin( z );
System.out.printin("Method Two - m2");

}

The method contains the divide by zero error again. Your code should now look like ours below:

package errorhandlineg;

public class errorChecking |

public static wolid mair(Stringl] args) |

Bystem. cut _println("Starting Main method") ;

miiy;
Bystem. cub _println("End Main method") ;

}
static wvoid miE() |
Bystem. out _println("Mechod Ome - ml");
=207
}
static void m2() |
int » = 10;
int v = 0;
double = = x F v;
System._ out.printlni = );
Bystem. cut.printlni"Method Two - mZ");
4

Run the programme and watch what happens in the Output window:
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Starting Main method
Method One - ml
Exception in thread "main" jawa. lang ArithmeticException: [/ by zmero

at errorhandling. errorChecking. mZlerrorChecking. Jawa: 200

at errorhandling. errorChecking.wml ierrorChecking. java: 14)

at errorhandling. errorChecking main{errorChecking. java: &)

Java Besult: 1

What you're looking at is something called a stack trace. The three lines in blue underline refer to
your methods, and where they can be found:

package_name.class_name.method_name

The one at the top is where the error first occurred, in m2. Java was looking for this to be
handled by an ArithmeticException, which is where divide by zero errors should be caught.
There was no error handling in m2, m1, or main. So the programme outputted to the default error
handler.

Change you m1 method to this:

try {
System.out.printin("Method One - m1");
m2();

}

catch (ArithmeticException err) {
System.out.printin( err.getMessage() );

}

We've now wrapped up the method called m2 in a try block. In the catch part, we've used the
Exception type that was reported in the stack trace - ArithmeticException.

Run the code again, and the Output window will display the following:

Btarting Main method
Method One - ml

f by =zero

Ennd Main method
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Notice that the error message is printed out:"/ by zero". The whole of the m2 method was not
executed, but was stopped where the error occurred. Control was then passed back to m1.
Because there was a catch block to handle the error, the JVM saw no need to a default error
handler, but printed out the message between the curly brackets of catch.

The programme itself was not stopped, however. Control was passed back to the Main method,
where the m1 method was called. The final line in the Main method, printing out "End Main
method", was executed. This has important implications. Suppose you needed the value from m1,
because you were going to do something with it in Main. The value wouldn't be there, and your
programme may not behave as expected.

But if you see a stack trace in the Output window, just remember that first line is where the
problem occurred; the rest of the lines, if any, are where the Exception was handed up the stack,
usually finishing at the main method.

In the next part, we'lllook at Logic Errors.

<-- Errors and Exceptions | Logic Errors -->

Back to the Home Page
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we’ll show you.

package errorhandling?;

public class errorChecking? |

public static woid mair(Stringl] args) {
int LetterCount = 0;

Ztring check word = "Debugging”;
String single letter = "';
inmt ir

for (i = 0; i < check _word.lengthiiy; it++) |
single letter = check word.substring(l, 1);
if (single letter.equals{"g"}) {

LetterCount++;

}

Bystenm. cut.println{"c was found " + LetterCount + " times_ ")

Type it out for yourself, using either the programme you already have, or by starting a new
project. What we're trying to do here is count how many times the letter "g" occurs in the word
"Debugging". The answer is obviously 3. However, when you run the programme the Output
window prints:

"G was found 0 times."

So we've made an error somewhere in our code. But where is it? The programme executes OK,
and doesn't throw up any Exceptions for us to study in the Output window. So what to do?

To track down problems with your code, NetBeans allows you to add something called a
Breakpoint.

Click in the margins of the code window to add a new Breakpoint:
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package errorhandlingz;

Get Started

Now! public class errorChecking2 |
= public static woid main(Stringl[] args) {
int LetterCount = 0;
String check_word = "Debugging”:
O NEW RE‘“C- String single letter = "";
int i;
for (i = 0; i < check _word.lengcthi); it++) {

From the NetBeans menu, click Debug > Debug errorhandling2 (or whatever you called your
project). NetBeans will jump to the breakpoint. lt's has now halted code execution at that point.
You should also see a new toolbar appear:

0O O & = pg @ S i

The first three buttons allow you to stop the debugging session, pause, and continue. The next
five buttons allow you to step into code, step over code, step out, or jump to the cursor.

You can also press the F5 key to continue. The code should run as normal with the Breakpoint
where it is. The debugging session will then end.

When the debugging session ends, click back on the Breakpoint to get rid of it. Now add a
Breakpoint to your for loop:

public class errvorChecking? |

= public static woid mair(Stringl[] args) {
int LetterCount = 0;
Ztring check word = "Debugging”;
String single letter = "'";
int i
T% for (i = 0; i = check word.lengthi{); it++) |
single_letter = check word.substring(l, 1);

Now click Debug > New Watch. A Watch allows you to keep track of what's in a variable. So type
¥ PDFmyURL.com
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the letteriin the Watch dialogue box and click OK:

W New Watch E|

Watch Expression: | |

I (04 H Zancel H Help ]

Add another Watch and then type single_letter. Click OK.Add a third Watch and type
LetterCount. You should these three variables at the bottom of your screen:

: Watches gzl
Mame Type Yalue
s @ : E] ="1" is not a known variable in the current contesxt, < [:] ~
..... € single_letter "B .
B € LetterCount E] 0 E]

w

Now press the Step Into icon on the toolbar:

£

Or just press the F7 key on your keyboard. Keep pressing the F7 key and see what happens in the
Watch window. You should find that the i variable goes up by 1 each time. But the other two
variables stay the same:

- Watches S

Marne Tywpe Yalue

- @ i E] 1 E] &

..... 7 single_letter "B LJ

B € LetterCount E] 8 E]
v
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Because there's nothing in the single_letter variable then LetterCount can't go beyond zero. So
we've found our problem - our use of substring must be wrong, as it's not grabbing any
characters.

Stop the debugging session and change your substring line to this:
single_letter = check_word.substring(i,i+ 1);

Now start the debugging session again. Keep pressing the F7 key to go over each line of the for
loop. This time you should see the sinle_letter and LetterCount variables change.

When the code ends, you should see the Output window display the following:
"G was found 3 times."
We now have the correct answer.
So if things are not going as planned with your code, try setting a Breakpoint and some Watches
for your variables. Then start a debugging session.
In the next section, we'll tackle a different subject altogether: How to open up text files in Java.

<-- Stack Trace | How to Read a Text File in Java -->

Back to the Home Page

© All course material copyright Home and Learn
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Free Java Course Home & Learn

How to Read a Text File in Java

COMPUTER COURSES

Home = Manipulating text files is a skill that will serve you
well in your programming career. In this section,
you'lllearn how to open and how to write to a
text file. But by text file, we just mean a file with
text in it - simple as that! You can create a text
file in programmes like Notepad on a Windows
computer, TextEdit on a Mac, Gedit in a

L Linux/Gnome environment.
RACKSPACE'MANAGED

Foiss 13 7002 CLOUD SERVERS’

Web Design

Beginners Computing

Word 2007 to 2010

Word 2000 to 2003

Excel 2007 to 2010

The first thing we'll do is to open up a text file

and read its contents.
Find a Cloud That's Right for You »

@fﬂf‘iﬁ:ﬂgﬁ Read a Text File

Java for Beginners Start a new project for this. Call the package textfiles and the class FileData.Add an import
statement just below the package line and before the class name:

Visual Basic .NET

Beginners PHP
C# NET

import java.io.lOException;

[>
- Your coding window will then look like this:
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prackage textfiles:
import java.io.IOException;

Learn = public class FileData !
Marketing
Distribution public static void main(3tring[] args) |
Management

}

To deal with anything going wrong with our file handling, add the following to the main method
(the text in bold):

public static void main(String[ ] args) throws IOException {

}

We're telling Java that the main method will throw up an IOException error, and that it has to be
dealt with. Later, we'lladd a try ... catch block to display an appropriate error message for the
user, should something go wrong.

To open the text file, let's create a new class. So click File > New File from the NetBeans menu
at the top. Create a new Java Class file and give it the name ReadFile. When your new class is
created, add the following three import statements:

import java.io.lOException;
import java.io.FileReader;
import java.io.BufferedReader;

Your new class should then look like this one:
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package textfiles:;
import Java.io.I0Exception:
import Jjava.io.FileReader:

import Java.io.BufferedReader:

public class ReadFile |

(The import lines are underlined because we haven't done anything with them yet. This is a
NetBeans feature.)

We'll create a new object from this class to read a file. Add the following constructor to your
code, along with the private String field called path:

public clazs ReadFile |

private String path:

public ReadFile (3tring file path) |
path = file path:
b

Allwe're doing here is passing in the name of a file, and then handing the file name over to the
path field.

What we now need to do is create a method that returns all the lines of code from the text file.
The lines will be held in an array. Add the following method declaration that will open up the file:
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public class ReadFile |

private 3tring path;

public ReadFile (3tring file path) |
path = file path:
¥

public Ztring[] OpenFile () throws IOException o

Don't worry about the red underline: it will go away once we've added some code. NetBeans has
just added it because we have no return statement.

Notice that the method is set up to return a String array, though:
public String[ ]
The array will contain all the lines from the text file.

Notice, too, that we've added "throws IOException" to the end of the method header. Every
method that deals with reading text files needs one of these. Java will throw any errors up the
line, and they will be caught in our main method.

To read characters from a text file, the FileReader is used. This reads bytes from a text file, and
each byte is a single character. You can read whole lines of text, rather than single characters. To
do this, you can hand your FileReader over to something called a BufferedReader. The
BufferedReader has a handy method called ReadLine.As its name suggests, it is used to read
whole lines, rather than single characters. What the BufferedReader does, though, is to store
characters in memory (the buffer) so that they can be manipulated more easily.

Add the following lines that set up a FileReader and a BufferedReader:
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public 2tring[] OpenFile|) throws IOException |

FileReader fr = new FileReader (path):
BufferedReader textReader = new BufferedReader (fr) :

We're creating two new objects here: one is a FileReader object which we've called fr; the otheris
a BufferedReader object with the name textReader.

The FileReader needs the name of file to open. For us, the file path and name is held in the field
variable called path. So we can use this.

The BufferedReader is handed the FileReader object between its round brackets. All the
characters from the file are then held in memory waiting to be manipulated. They are held under
the variable name textReader.

Before we can read the lines of text, we need to set up an array. Each position in the array can
then hold one complete line of text. So add the following two lines to your code:

int numberOfLines = 3;
String[ ] textData = new String[numberOfLines];

For now, we'll set the number of lines in the text file to just 3. Obviously, text files can hold any
number of lines, and we usually don't know how many. So we'll change this soon. We'll write a
separate method that gets the number of lines in a text file.

The second line of new code, though, sets up a String array. The number of positions in the array
(its size) is set to the number of lines. We've put this between the square brackets.

To put all the lines of text from the file into each position in the array, we need a loop. The loop
will get each line of text and place each line into the array. Add the following to your code:

int i;

for (i=0; i < numberOfLines; i++) {
textData[ i] = textReader.readLine();

¥ PDFmyURL.com


http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Your coding window should now look like this:

public String([] OpenFile ()] throws IOException

FileReader fr = new FileReader (path]):
BufferedReader textPeader = new BufferedReader (fr):

int numberCOflines 3;
SJtring[] textData = new 3tring[nuwberOfline=]:

int i:
for (i=0; i < nuwberoflLines: i++1 |

textDatal[i] = textReader.readlLine(]:
}

The forloop goes from 0 to just less than the number of lines. (Array positions, remember, start
at 0. The 3 lines will be stored at positions 0, 1, and 2.)

The line that accesses the lines of text and stores them in the array is this one:
textData[i] = textReader.readLine();

After the equals sign we have this:
textReader.readLine();

The textReader object we set up is holding all the characters from the text file in memory (the
buffer). We can use the readLine method to read a complete line from the buffer. After the line is
read, we store the line in an array position:

textData[i]

The variable called i will increment each time round the loop, thus going through the entire array
storing lines of text.
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Only two more lines of code to add to the method, now. So add these lines to your code:

textReader.close();

return textData;

The close method flushes the temporary memory buffer called textReader. The return line returns
the whole array. Notice that no square brackets are needed for the array name.

When you've added the code, all those ugly underlines should disappear. Your method should

then look like this:

public 3tring[] OpenFile (] throws IOException

FileReader fr = new FileReader (path]:
BufferedReader textBeader = new BufferedReader (fr):

int numberOflLines Sar

SJtring[] textData = new String[numberOflLines]:
int i:
for (i=0; i < numkberOflLines; i++] o

textData[i] = textReader.readlLinel();

textReader.close () ;
return textData:

There's still the problem of the number of lines, however. We've hard-coded this to 3. What we

need is to go through any text file and count how many lines it has. So add the following method

to your ReadFile class:
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int readlLines () throws IQJException |

FileReader file to_read = new FileReader (path):
BufferedResader bf = new BufferedReader (file to read):

String alLine;
int nunberOfLines = 0;

while (| aline = hf.readLine(]) !'= null)] {
nutber2fLines++;

K

bf.close():

return nurberJfLines;

The new method is called readLines, and is set to return an integer value. This is the number of
lines a text file has. Notice this method also has an IOException part to the method header.

The code for the method sets up another FileReader, and another BufferedReader. To loop
round the lines of text, we have this:

while ( ( aLine = bf.readLine() ) != null') {
numberOfLines++;
}

The while loop looks a bit messy. But it just says "read each line of text and stop when a null value
is reached." (If there's no more lines in a text file, Java returns a value of null.) Inside the curly
brackets, we increment a counter called numberOfLines.

The final two lines of code flush the memory buffer called bf, and returns the number of lines.

To call this new method into action, change this line in your OpenFile method:

int numberOfLines = 3;

Change it to this:
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int numberOfLines = readLines( );

So instead of hard-coding the number of lines, we can call our new method and get the number
of lines in any text file.

OK, time to put the new class to work and see if it opens a text file.

Go back to your FileData class, the one with the main method in it. Set up a string variable to
hold the name of a text file:

package textfiles:;
import Java.io. IOException:

public class FileData ¢
public static wvoid mair(2tring[] args) throws I0OException |

String file name = "C:/test.txb™;

At this stage, you need to create a text file somewhere on your computer. We created this simple
one in Notepad on a Windows machine:

¥ PDFmyURL.com


http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

File Edit Format “iew Help

B test.txt - Motepad E|[EJ§|

This is line one
This is line two
This is line three
This is line four

The name of the text file is "test txt". Create a similar text file on your own computer. Note where
you saved it to because you need the file path as well:

String file_name = "C:/test.txt";

So our test.txt file is saved on the C drive. If we had created a folder called MyFiles to hold the
file then the path would be "C/MyFiles/test txt". Change you file path, if need be.

The next thing to do is to create a new object from our ReadFile class. We can then call the

method that opens the file. But we can do this in a try ... catch block. Add the following code,
just below your String variable line:
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public static wvoid mair(3tring[] args) throws IOExXception |

SGrtring file neme = "C:/test.txt™;
try |
FeadFile file = new ReadFile(file name):

String[] arvlines = file.OpenFilel):

h
catch [(IDException =) |

Jystem.cut.printlni e.getMessage() |:
h

Don't forget all the curly brackets forthe try ... catch block. You need one pair for the try part
and another pair for the catch part. For the try part, we have this:

ReadFile file = new ReadFile( file_name );
String[ ] aryLines = file.OpenFile();

The first line sets up a new ReadFile object called file. In between the round brackets of ReadFile,
we added the file_name variable. This is enough to hand the constructor the file path it needs.

The second line of code sets up a String array called aryLines. After the equals sign, we've called
the OpenFile method of our ReadFile class. If it successfully opens up the text file, then the array
of text lines will be handed over to the new array aryLines.

If something goes wrong, however, an error is thrown up the line, and ends up in the catch part of
the try ... catch block:

catch (IOException e) {
System.out.printin( e.getMessage() );
}
After the word "catch" we have a pair of round brackets. Inside the round brackets, we have this:
IOExceptione

What this does is to set up a variable called e which is of type IOException. The IOException
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object has methods of its own that you can use. One of these methods is getMessage. The will

give the user some information on what went wrong.

Before we see an example of an error message, let's loop through all the lines of the text file,
printing out each one.Add the following loop code to the try part of the try ... catch block:

int i;

for (i=0; i < aryLines.length; i++ ) {
System.out.printin( aryLines[i]);

}

Your coding window should now look like this:

public static void main(3tring[] args)

int i:
for (i=0; i <« arylLines.length;

H
catch [ICException e)] {

throws IOException

string file nams = "Ci/Test.txt™;
try |
FeadFile file = new ReadFile(file nsme]:

String[] aryLines = file.DpenFilel():

i++) |

Jystem. onrt.println{aryLines[i] ) :

Fystem. ort.println( e.getMe==age() 1;

When the programme is run, the Output window will print the following:
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: Output - TextFiles {run}

u> run:

This is line one
~ |This is line two
........ Thi=s i= line three

This i= line four
EUILD STTCCESSFUL (total time: Z2 seconds)

As you can see, each line from our text file has been printed out.

To test the error checking part of the code, change the name of your text file to one you know
has not been created. Then run your code again. In the Output window below, you can see that
our text file was changed to testB, and that it couldn't be found:

: Output - TextFiles {run}

u> T

C:htestE txt (The system cannot find the file specified)
EUILD SUCCEZSFUL (total time: 2 seconds)

If you prefer, you can add your own error message to the catch block:

catch [ICException =)
System.out.println| "3orry, dude - no can do!™ ]:

: Output - TextFiles (run)

u} bl

Sorry, dude - no can dol!
~|BUILD SUCCEZSEFUL (total time: £ seconds)

It's probably better to leave it to Java, though!
In the next part, you'lllearn how to write to a text file using Java code.

<-- Loqic Errors | Write to a Text File -->
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Back to the Home Page
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import java.io.FileWriter;
import java.io.PrintWriter;
import java.io.lOException;

Your new class should look like this:

(3 rackspace.

HOSTING

Writing to a file is a little easier than reading a file. To write to a file, we'll use two more inbuilt
classes:the FileWriter class and the PrintWriter class.

Create a new class in your project by clicking File > New File from the NetBeans menu. Select
Java in the Categories section of the dialogue box and Class from the File Types list. Click the
Next button at the bottom. For the Class name type WriteFile, then click Finish. Add the
following three import statements your new code:
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package textfiles:
import java.io.FileWriter:
import java.io.PrintWriter;

import java.io.I0Exception:

public class WriteFile |

Again, the underlines are because we haven't used the imported classes yet.

When you write to a file, you can either start from the beginning and overwrite everything. Or you
can start at the end and append to the file. The FileWriter class allows you to specify which. We'll
add a field that sets the append value for the FileWriter class. We'll also add a field to set the
name of the file.

So add the following two fields to your code, plus the constructor:

public class WriteFile |

private String path:
private hoolean append to file = false:

public WriteFile (String file path) {
path = file path:
}

The boolean field is called append_to_file and has been set to a value of false. This is the
default value for the FileWriter class, and means you don't want to append, but erase everything
in the file.

The constructor sets a value for the path field (instance variable), which is the name and location
of the file. This will get handed over when we create a new object from our WriteFile class.

As was mentioned in the previous section, however, you can set up more than one constructorin
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your code. We can set up a second one and pass in an append value. That way, a user can either
just use the first constructor and hand over a file name, or a file name and an append value. So
add the following constructor below the first one:

public WriteFile( String file_path, boolean append_value ) {

path = file_path;
append_to_file = append_value;

}

This second constructor now has two values between the round brackets, a file path and an
append value. If you want to append to the file you can use this constructor when creating a new
object. If you just want to overwrite the text file then you can use the first constructor.

Your code window should now look like this:

package textfiles:

import java.io.FilelWriter:
import java.io.Printiriter:
import Jjava.io.IO0Exception:

public class WriteFile

private 3tring path:
private hoolean append to file = false;

public WriteFile (String file path] {
path = file path;

public WriteFile([ Ztring file path, boolean append values
path = file path:
append to file = append value;
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To write to the file, add the following method below your two constructors:

public void write ToFile( String textLine ) throws IOException {
}

This method doesn't need to return a value, so we've made it void. In between the round brackets
of the method name we have a String variable called textLine. This is obviously the text we want
to write to the file. Again, though, we need to add "throws IOException" as we need to do
something to handle file-writing errors.

The first thing we need in the method is a FileWriter object. The FileWriter takes care of opening
the correct file, and of storing the text as bytes.Add the following line to your writeToFile
method:

FileWriter write = new FileWriter( path, append_to_file);

So we're creating a new FileWriter object with the name write. In between the round brackets of
FileWriter we pass the name and location of the file, plus the append value. T his will either be
true (append to the file) or false (don't append). If a file of the name you pass over does not
exist, the FileWriter creates one for you.

The FileWriter write bytes, however. But we can hand the FileWriter plain text with the aid of the
PrintWriter class. The PrintWriter has a few handy print methods for this. But it needs the name
of a FileWriter when creating the object from the class. So add this line to your method:

PrintWriter print_line = new PrintWriter( write );

Our PrintWriter object is called print_line. In between the round brackets of PrintWriter, we've
added the name of our FileWriter object.

To add the text to a file, type the name of the PrintWriter object followed by a dot:
print_line.

As soon as you type the dot, NetBeans will display a list of available options:
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Filellriter write = new FileWriteripath, append to _file):

PrintWriter print line = new PrintWriter (write):

print_line.l
O print (Chiject ohi) woid
O print (3tring =) woid
(O print (hoolean b) woid
(print (char o) void
Oprint (char[] =) woid
() print (double d) woid
Oprint (float £ woid
Oprint (int i) woid
O print (long 1) void
O printf (String format, FrintWriter
Oprintf (Locale 1, FrintlWriter
Oprintlni) woid
O println(dhiect ) woid
Oprintln(3tring =) woid
O printlniboolean =) woid
Oprintlnichar x) woid
Cprintlnichar[] x) woid w

There are an awful lot of print options on the list!

The one we'lluse is one of the printf methods. This allows you to pass a formatted string of text
to your PrintWriter. A good reason for using printf is to handle new line characters. The new line
character differs, depending on which operating system you use. Windows will add the characters
\n\n for a new line. But Unix systems just use \n. Using the printf function will ensure the correct
encoding, no matter what the platform.

Add the following line to your code:
print_line.printf( "%s" + "%n" , textLine);

We've handed the printf method two things: a format for the text, and the string we want to write
to the file. The two are separated by a comma. Notice the first of the two:
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ll%sll + Ilo/onll

The %s between double quotes means a string of characters of any length. The %n means a
newline. So we're telling the printf method to format a string of characters and add a newline at
the end. The actual text that needs formatting goes after the comma. The printf method is quite
useful, and we'llgo through the options in more detail in a later section. For now, let's crack on.

Only one more line to add to your method:
print_line.close();
This line closes the text file and frees up any resources it was using.

Your WriteFile class should now look like this:
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package textfiles:;

import Java.io.Filellriter:
import java.io.PrintWriter:
import Jjava.io. I0Exception:

public class WriteFile |

private String path:

private hoolean append to file = false:

public WriteFile (String file path] |
path = file path;

path = file path:
append to file = append value;
3

print line.closel);

public WriteFile( 3tring file path, boolean append value |

FileWriter write = new FileWriter (path, append to filej:
PrintWriter print line = new PrintWriter (write):
print line.printf("ss" + "sn", textLine):

{

public wvoid writeToFile (3tring textLine) throws IOException |

To test out your new class, go back to your FileData class (the one with the main method). Add

the following line to create a new object from your WriteFile class:

WriteFile data = new WriteFile( file_name , true );

So we've set up a WriteFile object called data. In between the round brackets of WriteFile, we've
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added two things: the name of the file, and an append value of true. This will ensure that the
second of the constructors we set up gets called. If we wanted to just overwrite the file, then the
code would be this:

WriteFile data = new WriteFile( file_name );

Because we set the default append value as false, we only need the file name if we want to
overwrite the entire contents.

To call the writeToFile method of your WriteFile object, add this line:
data.writeToFile( "This is another line of text");
Feel free to change the text between the round brackets of the method.

To let the user know that something has happened, you can print something to the Output
window:

System.out.printin( "Text File Written To" );

Your FileData code should now look like this (we've added some comments):
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if you like, add another try ... catch part for your text writing. Instead of the above, change it to

this:

package textfiles:
import java.io.IOException:

public cla=ss FileData |

public =tatic wvoid mair(3tring[] args) throws IOExXception

String file name = "C:/test.txt™;
tLry |
FeadFile file = new ReadFile(file name):

String[] aryLines = file.OpenFile(]:

i i -

for (i=0; i < aryLine=s.length; i+4+) |
Gystem. out.printlni{aryLines[i] ) :;

¥
catch [IOException e)]

System.out.println| "Sorry, dude - no can do!®

WriteFile data = new WriteFile(file name, true):

data.writeToFile ("Thiz iz another line of text™):

System. ont.println("Text File Written Ta™):

i
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try

WriteFile data = new WriteFile(file name,
data.writeToFile ("This is another line of
+
catch [(IDException e) |
Jystem.ocut.printlni e.getMessage()l |:

true] ;

M L .-
Lext™) :

Now run your code to test it out. You should see the contents of your text file in the Output
window followed by the message that the text file has been written to:

: Dutput - TextFiles (run)
u} iar:
This is line one
3 Thi=s i=s line two
%% Thi=z i=s line three
Thi=z i=s line four
Text File Written To
BUILD SUCCEZSFUL (total time: 0 seconds)

Run the programme again and you should see the new line appear. (You can comment out the

code that writes to the text file.)

‘ Output - TextFiles {run)
u> Tt
Thi=s i=s line one
| This is line two
%% This is line three
Thi= is line four
This is another line of text
EBUILD SUCCESSFUL (total time:

Z seconds)

And that's it - you can now write to a text file and read its contents. In the next section, we'll

move on and tackle programming with Java Forms.
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<-- Read a Text File | Java Forms -->

Back to the Home Page

© All course material copyright Home and Learn
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Free Java Course Home & Learn

Creating a Java Form with the NetBeans IDE

Java Calculator Project: 12345678910

Home
Beginners Computing ManageEngine™ Monitor Web Apps, Application Servers,
ieies] S0 o 26 Applications Manager Databases & Servers ! et o

Word 2000 to 2003

You don't have to output everything to a terminal window in Java. In this section, you'll be writing
a calculator programme that makes use of forms. The form will have buttons and a text box. We'll
Excel to 2003 start off with a very simple calculator that can only add up, and then extend its capabilities so
that it can subtract, divide and multiply. The calculator will look something like this:

Excel 2007 to 2010

Web Design
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It was the

misconfiguration (&

routes.rb %

with a

Stop guessing,
we'll show you.

Get Started
MNow!

Calculator, |:| |E| [z|

29,4
1 2 3 +
4 5 6 =
7 8 9 Clear
0

(The above screenshot was taken on a Windows XP machine. Your calculator will look different if
you have, say, a Linux operating system, or an Apple Mac.)

Let's make a start.

NetBeans and Java Forms

Developing a Graphic User Interface (GUI) using Java can be an art-form in itself, as there's quite
alot to get used to: Components, Containers, Layout Managers, and a whole lot more besides.

The NetBeans development environment, however, has greatly simplified the creation of forms,

and we'll use this to drag and drop controls onto a frame.

Rather than go through reams of GUItheory, we'll just jump straight into it.

Create a new project for this by clicking File > New Project from the NetBeans menu at the top.
Select Java > Java Application from the list boxes, and then click the Next button.

On step 2 of the wizard, type MyCalculator as the project name.At the bottom, uncheck "Create
B PDFmyURL.com
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main class". This is because a main method will be created for us by NetBeans when we add a
O New Relic. form. Step 2 of the wizard should look like this:

Mame and Location

Project Mame: My alculakor

Projeck Location:  |C:iDocuments and Settingsikayspci iy Documents et

Praject Folder: < and Settingsikayspciiy DocumentsiMetBeansPraject

[ ] Use Dedicated Folder For Staring Libraries

Different users and projects can share the same
compilation libraries {see Help for details).

[w] 5eta

Click the Finish button, and NetBeans will create the project, but not much else. Have a look at
the Projects area on the left in NetBeans and you should see this (If you can't see the Projects
area, click Window > Projects from the NetBeans menu at the top):

:Projects 4l x | :Files - Services

= WMy Calculator a

=@ Source Packages
L[l <default package:
+.jj Test Packages

+.,_§ Libraries

-I[& Test Libraries

oy

Normally, there's a java file under the Source Packages name. But because we unchecked the
"Create main class" box, there's no java class file there.

What we'lldo is to add a Form to the project. When the form is created, it will be created in its
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own java class file.

To add a form, right click the project name in the Projects window. A menu will appear:

‘Projects 40 = |5Fi|e5 : Services
BNy colciator 3
T e il JFrame Form. ..
- e €] Java Class...
" T-est Clean and Build L] Java Package. .
@ Litrrs Clean [&] Java Interface. .
[-I[& Test
= zenerate Javadoc [ Panel Form...
[&] Entity Class...
Rum _
Debug ||:‘__E| Entity Classes from Database. ..
Prafile fl}:l oOther...
Tesk Alk+Fé
Set Configuration 3
Properties

Select New > JFrame Form from the menu. When you do, you should see the following wizard
appear:

Mame and Location

Class Mame: |lavaCalculator |

Project: IMyCaIculatDr |
Lacation: ISDurce Packages w i
Package: |jCaI|:uIat|:ur W i

Created File: |yspc'l,M';.f D|:u:uments'l,NetBeansF'rDjeu:ts'l,MyCaIculat-:ur'l,sru:'l,jCaI-|

Here, you are being asked for a name for your Class, and a package name. We've already created
the project, and called it MyCalculator. The package name and class will go into the project. So,
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foryour Class Name type JavaCalculator. In the blank package text box, type jCalculator. So

we're creating a class called JavaCalculator, which is in the jCalculator package, which is in the
MyCalculator project.

Click the Finish button to complete the process.

In the next part, you'll see what happens after you click finish, and explore the various windows of
the NetBeans IDE.

<-- Write to a Text File | Exploring Form Views -->

Back to the Home Page

© All course material copyright Home and Learn
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Home BRAIN TRAINING GAMES .
Beginners Computing Memory Focus Spatial Reasoning T F

. ¥ lumosity Play Games
Word 2007 to 2010 Attention Speed Problem Solving

Word 2000 to 2003

When the wizard from the previous section has finished, it will create a blank form in the main
window:

Excel 2007 to 2010

Excel to 2003
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[
Give your next
marketing campaign
a boost with

QR Codes!

Easyas 1-2-3

2 create a mobile page

| Start Page_ﬂ Ei]u:lavat:aln:ulatcnr.java * x| |EE| E] @
Source | Cesign | |E|?é & é Q::'. ]IU ]Iﬂ H—E o 4 @
Q The Properties window displays editable settings for the selected components, ®

The form is a blank, at the moment, and has an orange rectangle surrounding it. The orange
rectangle means that the form is the currently selected object. Click away and you'll see a blue

rectangle instead. This means that the form is not selected. Click back onto the form to select it
and you'll see the orange rectangle again.

Note the two buttons at the top, Source and Design. You're in Design at the moment. Click on
Source to see the following code:
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package JjCalcoculator;

ll."'.\'?.‘___'.\'ll."

3 track & measure results public class JarvaCaleculator extends javax.swing.JFrame

Create a FREEQR
campaign with
pbSmart Codes™

S%% Creates new form JavaCalculator
public Javalalculator()
initcComponenta()

—] [

H# PitneyBowes

f**___wf
E3uppressWarnings ("unchecked™)
|Generated CDdE|

[+

[+

P R

public static void mair(3tring args[]) |
java.awt.EventQueue. invokelLater (new RBunnable ()

pubilic woid runi() |

new JavaCalculator (] .setVisibleltrue);

—r— 1 HH [#
.
i
e
s

ff Wariahles declaration — do not modify
£ End of wariaskbles declaration

You can expand and contract the plus symbols to reveal and hide code. Notice, though, that a
main method has been created. When the programme starts it's the main method that will be
called. It's creating a new object from our form, and setting its visible property to true.

But NetBeans generates all this code for you. Otherwise, you'd have to do it all yourself!

Have a look at the Projects area on the left again. You'll see that a package and a class file have
been added:
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Click back on the Design button at the top. You'll see your blank form again. To the right, you'll
have noticed two areas: a Palette with a lot of controls in it, and a Properties area. The Palette

should look like this:

‘Projects 40 = :Files . Seryices

=Ry~ WMy Calculator

_,_a Source Packages
2 jCalculator

; B 12w aCalculatar, java
+-|Tj Test Packages

+,_a Libraries

+._E Test Libraries

:Palette

|- Swing Conkainers

|:| Panel |‘_"| Tabbed Pane
| split Pane L::H Scroll Pane
[C Tool Bar :% Deskkop Pane

™ tnkernal Frame | | Layered Pane

=/ Swing Controls

label Label [CK] Butkan

[OH] Toggle Butkon E— Check Box

®— Radio Butkon 5~ Button Group
[I=] Comba Bax =] List

[ Text Field [t ] Text Area

[EL Scrall Bar d_b shder

[ Progress Bar [+-#] Formatked Field
[-=] Password Field [1%] Spinner

t—| separator | T| Text Pane

1]

=

And the Properties area should look like this:
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:[IFrame] - Properties 1]
Properties | Binding Events Code
=Propeties A
defaultCloseOperation |EXIT_ON_CLOSE v [
tithe: (]
=lCther Properties
alwaysOnTop |:| [:]
alwaysOnTopSupported
background [ [236,233,218] [:]
bounds <Mat Set= (]
cursar Default Cursor w [:]
enabled Q
extendedState ] [:]
focusCycleRoot [:]
focus TraversalPolicy =default > v ()
focus TraversalPaolicyPravide |:| [—] 8
[JFrame]

(If you can't see them, click Window> Palette and Window > Properties from the NetBeans
menu.)

A property of an object is a list of the things you can do with it, like set the background colour, set
the text, set the font, and lots more. Let's change the title.

Make sure your form is selected. If it is, it will be surrounded with an orange rectangle. The
properties area will say JFrame at the top.

Click inside of the title area and type Calculator:
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Then press the enter key.

To see what effect changing the title property has, run your programme in the usual way. When
you run the programme for the first time, NetBeans will display a dialogue box asking you which

:[IFrame] - Properties
Properties | Binding Events Code

=IProperies
defaultCloseOperation |EXIT_OM_CLOSE

Celculator

=lCther Properties

alway=0nTop L
alwaysonTopSupported

hackgraund [ [236,233,216]
hounds <Mat Set»
CLrE0r Default Cursor
enabled
extendedState ]
focusCycleRont
focusTraversalPolicy Zdefault=

focusTraversalPolicyPravide |:|

title
(java.lang. String) kitle

<

4

BB BB WB BB

<

main method you want to use:
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You only have one, which is in your JavaCalculator class, so just click OK. Your form should then

appear:

=

W Run Project

% 1 ) Praoject MyZalculator does nok have a main ...

Select the main class:

jCalculakar, JavaCaloulakor

Calculator
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The form has the title you just typed, plus some default icons for minimize, maximize and close.
Click the X to close your programme, and return to the Design environment.

In the next part, we'lladd a text box to the form.

<-- Java Forms | Adding a Text Box to a Java Form -->

Back to the Home Page

© All course material copyright Home and Learn
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Free Java Course

Add a Text Box to a Java Form

Java Calculator Project: 12345678910

Home
Do Lotatln i Stop guessing, we’ll show you.
Word 2007 to 2010 O New Relic.

Word 2000 to 2003

Excel 2007 fo 2010 What our form needs now is a text box and some buttons. Let's add the text box first.

Excel to 2003 Locate the Text Field control in the Palette:
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>

=~

MIRANTIS

2-Day
BootCamp
for

Controls in the NetBeans Palette can be dragged onto a form. So click on Text Field to select it.
Now hold you left mouse button down on the Text Field. Keep it held down and drag the control

onto the form:

: Palette
|- Swing Conkainers

|:| Panel
[ split Pane
[2 Tool Bar

ﬁ Internal Frame
= Swing Controls
lael Label

[OH] Toggle Butkan
®— Radio Bukton
[I=] Camba Box
L] Scroll Bar

1 Progress Bar

[==-] Password Field
|—| Separatar

I_'_'_I Tabbed Pane
IEE Scroll Pane

';=E Desktop Pane
|| Layered Pane

[OK] Button

- Check Box

&~ Button Group
&4 List

|t_>‘5| Text Area

b slder

[-7] Formatted Field
[1#] spinner

| T Tewxt Pane

1]

x
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OpenStack™

BUILT FOR

n iTE:xt%a;ldl

openstack

CLOUD SOFTWARE

Sept. 24th-25th
Washington, DC

Let go anywhere on the form:

iTextField1

The squares around the text field are sizing handles. You can hold down your left mouse button
on one of the squares and drag to a new width or height. The dotted lines are position indicators,
one for the left position and one for the top position. Notice that the default name for the text
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field is jTextField1. Let's change that.

With the text field selected, have a look at the Inspector area in the bottom left: (If you can't see
an Inspector area, click Window > Navigating > Inspector from the NetBeans menu bar.)

:Navigator : Inspector 1 =
B Form JavaCalculakor
#-5 Other Components

As you can see, jTextField1 is selected in the Inspector. This area shows you what objects you
have on your forms. You can also rename an object from here. To do so, right click on jTextField1.
From the menu that appears, select Change Variable Name.

B Form JavaCaloulator
&5 Other Components

_|_| [T'IFraI'nE] Edit Text
S Wi Tt Field 1 [1TextField

hange Yariable Mame ..,

Bind b
Events b
b
Anchor ]
Auta Resizing ¥
b

Set Default Size
Space Around Component. ..

Enclose In [

Propertties

When you click on Change Variable Name, a dialogue box appears. Type a new name for the Text
Field. Call it txtDisplay:

¥ PDFmyURL.com


http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

W Rename

— B9

Mew Mame: |ExtDisplay

[ Ok, H Cancel ]

Click OK. When you do, NetBeans will rename your text field:

:Navigator : Inspector 1l =

B Form JavaCalculakor
#-E Cther Companents

EI [IFrame]

Now have a look at your code again by clicking the Source button in the main window. When
your code appears, scroll down to the bottom. You'll see that a new private field variable has
been added:

."'l O WII."
public static wvoid mair(3tring args[]) 1
java.awt.EventQueue. inrokelater (new Runnahle (1
public void runi()] 1
new Javacaloulator () .setVisibhle(trues) ;

1

Af Variables declaration - do not modify
private Javax.swing.JTextField txtDisplavy:
Af End of wvariables declaration

So a JTextField variable has been set up with the name txtDisplay. The "javax.swing" part is a
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reference to a set of packages that are used for GUl development. Swing makes it easier for you
to create forms and the controls on forms.

Click on the Design button at the top to return to your form. The text field has some default text
in, at the moment. You can add your own text by changing the text property of the text field.

Make sure your text field is selected on the form. Now locate text in the properties window:

‘ kxtDisplay [ITextField] - Properties I =

ii;rcuperties Binding Events Code

= Propetties ~
hackground [ [255,255,255] [;]
columnz ] [;]
documert =default= v (]
editable ()
forit Tahaorma 11 Plain [:]
faregraund W (000 Q
horizontal&lignment LEADING v (]
text | J
toolTipText ()
=lCther Properties

LI <defaul> v ()
IClaz=I0 TextFieldUl [:]
action [—] b
text

(java.lang.string) the text of this component

Delete the default text of jTextField1 and leave it blank:
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Then press the enter key on your keyboard. Have a look at your text field object on the form. It
may well have changed size. Use the sizing handles to resize it. You'll see that it now has no text

in it at all:

: kxtDisplay [ITextField] - Properties

Properties | Binding Events Code
=IProperties
backgraund [0 [255,255,255]
columns 1]
document zdefault=
editsble
font Tahaorna 11 Plain
foreground W (0,00
horizortal&lignment LEADING
text |
toolTipTe:xd nll
I=lCther Properties
Ll <default=
IClassID TextFieldUl
action
text

(java.lang. String) the text af this component
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The text field on our calculator will obviously be used for the output of the calculation. But it
won't work without buttons. You'll see how to add those in the next part of this tutorial.

<-- Form Views | Adding buttons to a Java Form -->

Back to the Home Page
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Add a Button to a Java Form
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Home : [RUECR{31=8 3rd party Javascript |+ BROIAR1AI=M home page |+ MAGIIAM siow load times 1+
Beginners Computing e Si' : 3
op guessing, we'll show vou.
| Get Started Now! P9 g. y
Word 2007 to 2010 O New RE“C..

Word 2000 to 2003

You add a button to a form in the same way you do for text fields - drag and drop. However, as
we're going to be adding lots of buttons, it's a good idea to add the buttons to a control called a
Excel to 2003 Panel. If you need to move the buttons, you can then just move the Panel instead.All the buttons
will then move with the Panel.

Excel 2007 to 2010

Web Design

Visual Basic NET So locate the Panel control in the Palette:
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Beginners PHP :Palette Ik =
= Swing Conkainers .
C# .NET b
i mm " Tabbed Pane
Java for Beginners | split Pane [_H scroll Pane
[T Tool Bar :% Deskkop Pane
ﬁ Inkernal Frame E| Layered Pane
& ACTUATE. [~ Swing Conktrols
el Label Button
“Tuate
Toggle Butkon E— Check Box
The bE'St PR ®— Radio Bukton %: Button Group
reporting and data =
2 . . Combo Box o List
visualization tools .
[ Text Field Text Area
[ Scraoll Bar b slider 1
[ Progress Bar Formatted Field
[=+] Password Field [1Z] spinner
|—| Separatar Text Pane
| | | e | b

Drag one on to your form. You can't see a Panel, as they'll have the same colour as the form. But
you can select it:
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Learn More »

Drag the sizing handles so that the Panel fills most of the form:

o

04

We can now add a button.

Locate the Button controlin the Palette:
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: Palette I =

|- Swing Conkainers -~
|:| Panel |‘_"| Tabbed Pane

L split Pane [_H scraoll Pane

[C Tool Bar ;% Deskkop Pane

™ tnkernal Frame % | Layered Pane

=/ Swing Controls

el Label [0K] Butkon

[OH] Taggle Bukton - Check Box

®— Radio Bukton g: Butkon Group
[I=] Camba Box =] List

[ Text Field [t%] Text Area

L Scrall Bar d_b slder

[ Progress Bar [+-7] Formatked Field
[=] Password Figld [1%] Spinner

|—| Separator |l| Text Pane

Drag one on to your Panel control:
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You should then see a button with sizing handles and position lines:

jButkonl

The default name of the button is jButton1. Change this name just like you did for the text field:
right click in the Inspector area, and select Change variable name. Change the name of the
button to btnOne:
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W Rename

— [

Mew Mame: irl:utnOne

[ o]4 H Cancel ]

The name of the button will have changed in the Inspector:

:Navigator : Inspector 1l =

EI [JFrame]
[ txtDisplay [JTextField]
Eil:l jPanell [JPanel]

A new line of code has also been added:

A Warisbles declaration - do not modify
private Javax.swing.JButton btnone:
private Javax.swing.JPanel jPanell:
private Javax.swing.JTextField txtDisplay:

ff End of wariahles declaration

The new variable name is btnOne, and it is a JButton object, which is a Swing control. Note, too,
that a variable has been set up for the panel (we've left this on the default name).

In the next part, you'lllearn how to change the properties of Java buttons.

<-- Text Boxes | Changing the Properties of a Button -->
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How to Change the Properties of a Button on a Java

COMPUTER COURSES Form

Home Java Calculator Project: 12345678910

Beginners Computing [

Word 2007 to 2010

Word 2000 to 2003

Excel 2007 to 2010

Excel to 2003 In the last part, you saw how to add a button to your Java form. In this lesson, you'll see how to
change its properties.

Web Design
Go back to Design view and make sure your button is selected. We can change the text on the
button. What we want is a number, one number for each button on the calculator. The text
Beginners PHP property is used for button text. So locate this property in the properties window. Delete the
default and type the number 1 instead:

Visual Basic .NET

C# NET
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Java for Beginners

BRAIN
TRAINING
GAMES

Intelligence
Memory
Attention
Focus
Speed
Language

Visual Recall

Spatial Reasoning

Press the enter key on your keyboard and you should see the text change on your button. it will

also be resized:

btnOne [JButton] - Properties 1] I
| Properties | Binding Events Code
EIF'ru:uperties ~
action E]
background O [236,233,216] E]
fort Tahoma 11 Plain E] B
foreground W (0,00 d
ican | b E]
N onic E]
text | J
toolTipText null =
=ICther Properties
UICkazsID Buttonl| =]
actionCommand 1 [:]
alignment 0.0 d
alignimenty’ 0.5 m 2
text (7]
(java.lang.string) The button's text,
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Problem Solving
Fluid Intelligence
Stress

Reaction Time

» Play Games

lumosity

You can change the size of the button in the properties window. Locate Horizontal Size and
Vertical Size, under the Layout heading:
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: btnOne [JButton] - Properties 1]
| Properties | Binding Events Code
selected Il ] o
zelectedlcon | b E] 1
verityinputvhenFocusTarge E]
vertical&lionment CEMTER v (]
verticalTextPosttion CEMTER. v ()
I=ILayout
Hotizartal Size EET I
Yerical Size Cefault w
Horizontal Resizable |:|
vertical Resizable ]
[=| tcoessibilty
Acoessible Mame 1 E]
&ceegsible Description rull d
&ceessible Parent iPanelt v (] ﬁ_;
Horizontal Size 0
Preferred horizontal size of the component in the layout,
Change these values from the default to 50, 30:
50 IS

Wertical Size 30 A

Horizontal Resizable |:|

Vertical Rezizable ]

You can also change the font and font size in the properties window. Make sure your button is
selected. Now locate the font property. Click the small button to the right of the font row:
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: btnOne [JButton] - Properties 1]
| Properties | Binding Events Code
[=IPropetties h
action E]
hackgraund [ [236,233,216] [:]
Tahoma 11 Plain n §
foreground W (000 uk
i | v E]
MnEanic E]
text 1 (]
toolTipText null d
=l Cther Properties

UlClassID Euttand! ad
actionCotmmancd 1 E]
aligrimerts 0.0 E]
alignmenty’ 0.5 [_] o
font

(java.awt,Font) The font For the component.

When you click the font button, you should see a dialogue box appear. Change the font size to

14 points, and make it bold:
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® btnOne [JButton] - font

Set btnDne's Fonk property using: | Default editor w |
[ ] Derive the Font From the default Fant
Font: Font Styvle: Sizes
et | [fald (14 |
18thZentury i 10 ~
Accent SF 12
Adventurer Black sF Italic
Adventurer Light SF Bold Italic 13
Alien Encounters 24 =
Alrnnnke Snnw b ¥ | |as b
Presview
Tahoma 14 Bold
[ (0] 4 l [ Cancel ]

Your form should now look like this (to see the outline of the panel, just hover your mouse over
it):
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You now need to add nine more buttons in the same way, for the numbers 2 to 9, and a 0.
Change each variable name to btnTwo, btnThree, btnFour, etc. Delete the default text, and enter

a number instead. Then change the size of each button to 50, 30. Finally, change the font
property of each button.

When you're finished, your Inspector area should look like this:
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- JavaCalculator.java ... :Inspector 11 =
B Form JavaCalculator

== [Frame]

|_| ExtDisplay [ITextField]

5[] jPanelt [IPanel]
----- [OE] BknCne [JBukton]
..... [O] bEnTwo [JButtan]
----- [EE] btnThree [JButton]
----- [BE] bknFour [JButkon]
----- [OE] bBtnFive [JButton]
..... [EE] bEnSix [JButkon]
----- [OE] btnSeven [JButton]
..... [CE btnEight [JButton]
----- [OE] BknMine [JButtan]
----- [CE] btnZern [JBukton]

(Note that the 0 button has the name btnZero.)

If your buttons are in the wrong place, click a button to select it. Hold down your left mouse
button. Keep it held down and drag to a new location in the panel. To move all the buttons at
once, select the panel and drag it to a new location:
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1 2 3

4 b ¥

F g8 9
0

3

When you're happy with your form, it should look something like this (We've resized the text field):

1 2 3

4 2 ¥

F g8 9
0

Only three more buttons to add: a plus button, an equals button, and a clear button. We'll add
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these to a panel of their own, and move them to the right of the calculator.

As you can see, our calculator doesn't have any room on the right. But you can easily resize a
form.

Click on just the form, and not the panel or the text field. If you do it right, you should see an
orange rectangle surrounding the form. Now move your mouse to the edges of the form. The
mouse pointer should change shape, as in the image below (bottom right):

1 2 3

4 2 6

¥ g 9
0

"

Hold down your left mouse button when the pointer changes shape. Now drag to a new size.

Add a panelin the space you've just created:
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1 2 3

4 2 ¥}

¥ a8 9
0

Add three buttons to the new panel. Change the variables names to: btnPlus, btnEquals, and
btnClear. For the text for the buttons, type a + symbol for the Plus button, a = symbol for
equals button, and the word "clear" for the clear button. Change the font to the same as the
number buttons, 14 point bold. The size for the plus and equals button should be the same as

the number buttons: 50, 30. For the Clear button, change it to 70, 30. Your form should then look
like this:
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7 8 9 Clear

The Inspector area of NetBeans should look like this:
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: JavaCalculator.java ... :Inspector 0 =
B Form JavaCaloulator

-E| [JFrame]
>|_| ExtDisplay [ITextField]
-|:| jPanell [IPanel]
----- [OE] btrQne [JButton]
..... [EE] bEnTwa [JButton]
----- [EE] bBknThree [JButkon]
----- [BE] BknFour [JButkon]
----- [OE] BknFive [JButton]
----- [OE] bknSix [JButton]
..... [EE] btnSeven [JBuUttan]
----- [GE] btrEight [JButton]
----- [BE] BknMine [JButton]
----- [OE] bknZero [JButton]
—|:| jPanelz [IPanel]
----- [EE] BkrPlus [JButkon]
----- [EKE] btnEquals [JButkon]
----- [BE] bBtnClear [JButton]

You can run your form at this stage, just to see what it looks like:
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Calculator, |: E”gl

1 2 3 +

4 & 6 =

7 8 9 Clear
0

Looking quite nice, hey! Nothing will happen when you click on the buttons, though. We'll add
some code shortly. First, a word about Events.

<-- Java Buttons | Java Events -->

Back to the Home Page
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Free Java Course

Java Form Events

Home

Beginners Computing

- Inthe last lesson, you design your Java

Word 2007 to 2010 e Eﬂ':,fﬂEL SAIL UNIVERSITY. calculator. In the lesson, you'll learn about events

Web Design & Developmen

for Java form objects.
Word 2000 to 2003 Degres Program :

Excel 2007 to 2010

In programming terms, an event is when

something special happens. For forms, this
means things like buttons being clicked, the
mouse moving, text being entered into text

Excel to 2003

Web Design

Visual Basic .NET \

rg. | fields, the programming closing, and a whole lot
Beginners PHP THE POWER Ly ' more.
OF CODE 2 o
C# .NET THE KNOWLEDGE R Events are objects in Java. They come from a

TO USE IT. series of classes stored in java.util.EvenObject.
When a button is clicked, the button is said to be

Java for Beginners

the source of the event. But the very act of
clicking generates an event object. The event object then looks for an object that is listening out
B for, say, a mouse click, or a keystroke, or any other event that can happen on a form. A text field,
O New RE[IC. for example, can be listening out for key strokes. Or a drop down box could be listening out for
which item in the list was clicked.

Different objects (sources) fire different event. For a button, the event that is fired is the
;‘5\ ActionListener. For a text field, it's the KeyEvent. Think of like this:the event object is
¥ PDFmyURL.com
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" : responsible for passing messages back and forward between form objects that have had
D gua [ 0 pnﬁ‘ NS something happen to them, and objects that are waiting for things to happen.

b £ St If all this sounds a bit complicated, then don't worry - it is complicated! But some programming
}o : d examples might clear things up. First, a word about how our calculator will work.
rena.

If we want to add 3 + 2, we first need to click the 3 button. The number 3 will then appear in the
text field. The plus button is clicked next, and this alerts the programme to the fact that we want
to add things. It will also clear the text field ready for the next number. The next numberis 2, and
we store this value along with the 3. The equals button is clicked to get the total, and this is
where we take the stored numbers (3 and 2) and add them together. Finally, the answer is stored
in the text field.

The first problem is how to get at the numbers on the buttons. We can do this by returning the
text property of the button. Once we have the text, we can put it into the text box. But we need
an ActionEvent for when the button is clicked.

In Design view in NetBeans, select your number 1 button. Now have a look at the Inspector
window in the bottom left. Locate your btnOne button. Now right click to see the following menu
appear:
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: <init> - Navigator

IE Inspector Al

B Form JavaCalculakor

.Ej Other Cormpaner
=-=F| [IFrame]

Edit Text

Change Yariable Mame ...

- [ txtDisplay [1 ging »
=[] jPanel1 [JF‘a . b
..... btnTwa Align ,
----- btnThree  &nchor r
----- bknFaur Auko Resizing F
----- btnFive Same Size J
----- btrSix [1  Set Defaulk Size
""" btnSeve  Space Around Component. ..
""" btrEight  Enclose In b
----- bknhine
_____ htnZero Design Parent ]
w-[ ] Panelz[Pa Up
Mowve Dowin
Cut Chrl
Copy Chr4C
Duplicate Ckrl+D
Delete Delete

Customize Code

Properties

Select Event from the menu. From the submenu, click on Action, and then actionPerformed:
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Edit Text
Change Yariable Mame ...
Bind ]

m actionPerformed

Anceskor ¥

Zhange 3

Ltz » Component ]

Auto Resizing IR ,

y Focus ¥

Set Default Size Hisrarchy R

sl delisl el HierarchyBounds #

EAcigzcin Inputiethod ]

Item ¥

Mave Lp sy :

Marve Dawin NOLRE ) "

MouseMation ¥

Cut Mousewheel b

Copy FropertyChange #

Duplicate VetoableChange #
Delete Delete

Customize Code
Properties
When you click on actionPerformed, you will create a code stub for btnOne:
private void btnOneActionPerformed(java.awt.event.ActionEvent evt) {
// TODO add your handling code here:
}

The first line is a bit long. But it's just a method with an ActionEvent object between the round
brackets. When the button is clicked, whatever code we write between the curly brackets will get
executed.
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Writing code for the numbers buttons on our Java Calculator

To get text from a form object, you can use the getText method of the object (if it has one). So
to get the text from btnOne we could use this code:

String btnOneText = btnOne.getText();
To get text from our text field, we could do this:
String textfieldText = txtDisplay.getText();
However, if wanted to put something into the text field, the method to use is setText:
txtDisplay.setText( btnOneText );
Try it out.Add this code to your code stub:
private void btnOneActionPerformed(java.awt.event.ActionEvent evt) {

String btnOneText = btnOne.getText();
txtDisplay.setText(btnOneText);

}

Run your programme and test it out. Click your 1 button and you should find that the number 1
appears in the text field:
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Calculator

1
1 2 3 +
4 5 6 =
7 8 9 Clear
0

There is a problem, however. What if you want to enter the number 11, or the number 111? When
you click the button repeatedly, nothing else happens. It's always a 1, no matter how many times
you click.

The reason is that our code doesn't keep whatever was in the text field previously. It just puts the
number 1 there. If we wanted the number 11, we would have to keep the first 1. To do that, you
can simply get the text from the text field and combine it with the button text. Amend the first line
of your code to this:

String btnOneText = txtDisplay.getText() + btnOne.getText();

Now we're saying get the text from the text field and combine it with the button text. Store the
result in the variable called btnOneText.

Run your programme again, and click your number 1 button a few times. You should find that the
text field will display a series of 1's:
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Calculator

We can add the same code for all the number buttons on the calculator. Go back to design view.
Instead of right-clicking in the Inspector area, another way to add an Action for a buttonis to
simply double click it. So double click your number 2 button. A code stub will be created, just like
last time.

Add the following code to it:
private void btnTwoActionPerformed( java.awt.event.ActionEvent evt ) {

String btnTwoText = txtDisplay.getText() + btnTwo.getText();
txtDisplay.setText( btnTwoText );

}

The only difference with the code is the name of the String variable (now called btnTwoText),
and the fact that we're getting the text from btnTwo. In between the round brackets of setText,
we pass the name of the String variable.

Run your programme again. You should now be able to click the 1 and the 2 buttons and have the
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text appearin the text field:

Calculator

1422
1 2 3 +
4 L 6 =
7 8 9 Clear
o0

Add the same code for all of your calculator buttons. So double click each button to get the code
stub, and add the two lines of code for each button. You will need to change the name of the
String variable. Here's the code for button 3:

String btnThreeText = txtDisplay.getText() + btnThree.getText();
txtDisplay.setText( btnThreeText );

You can copy and paste the code you already have. Then just change the String variable name,
the name of the button after the btn part, and the part between the round brackets of setText. If
you see any underlines then you know you've done something wrong.

When you've finished, the code for all the number button should look like this:

private void btnOneActionPerformed|jsva.avt.event.lotionEvent evt]

SJtring btnOneText = txtDisplay.getText (] + btnOne.getText ()
txtDhisplavy.setText (btnineText) ;
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private wold btnTwoActionPerformed(java.awvt.event.botionEvent evt)] |

SJtring btnTwoText = txtDisplav.getText ()l + btnTwo.getText () :
txtDisplay.setText (btnTwoText) ;

private wolid btnThreefActionPerformed [ java.avt.event. LoctionEwvent ewvt)

String btnThreeText = txtDisplay.getText (] + btnThree.getText ()
txtDisplav.setText (btnThreeText) ;

private woild btnFourActionPerformed (Jsva.awvt.event ., AotionEvent evt)
Jtring btnFourText = txtDisplay.getText (] + btnFour.getText (] :
txtDisplav.setText (btnFourText) ;

private wvolid btnFiveActionPerformed | Jjava.awt.event. AotionEvent ewvr)
String btnFiveText = txtDhisplay.getText ()] + btnFive.getText (] :
txtDisplay.setText (btnFiveText)

private wolid btnSix¥ActionPerformed(java.awvt.event.oetionEvent ewvt)] |
SJtring btn3ixText = txtDisplav.getText ()] + btniix.getText i) :
txtDisplay.setText (btn3ixText) ;

private wolid btnSevenfictionPerformed | java.avt.event.LoctionEwvent ewvt)
SJtring btnlevenText = txtDisplav.getText () + btnleven.getText ()
txtDisplay.setText (btnSevenText) ;

private wolid btnEightActionPerformed [ java.awt.event. AetionEvent ewvt)
String btnEightText = txtDisplav.getText ()] + btnEight.getText() :
txtDisplay.setText (btnEightText)

et SOy Oyl S S0 M SR g A Py SR e LNy o N DO Sy gy S e g s S B R Iy o DLt e e

{

{

{

{

{
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String btnMNineText = txtlhisplav.getText() + btnMNine.getText () :
txtDisplay.setText (btnineText)

private wold btnfZeroActionPerformed | java.awvt.event.LoctionEvent ewvt)

i

{

SJtring btniZeroText = txtDisplay.getText (] + btniero.getText (]
txtDisplay.setText (btnferoText) ;

Run your calculator and test it out. You should be able to enter all the numbers from 0 to 9:

Calculator

8=

1234567390
1 3 +
4 6 =
7 9 Clear

In the next part, you'll write the Java code for the Plus button on your calculator.

<-- Button Properties | The Calculator Plus Button -->
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= Now that the number buttons are working on

your Java calculator, the next thing to do is to
handle the plus button. The only thing our plus
button needs to do is to store whatever number
is currently in the text field. It's just a record of
the first number to be added. Later, we'll also
record the fact that it was the plus button that
was clicked, rather than the minus, or the divide,
or the multiply button.

To store the value, we need to set up a field
variable, that's a variable outside of any button
code. This is so that all the buttons can see what
has been stored in it.

Add the following variable near the top of the

coding window: (You can place it near the bottom, with the field variables NetBeans has set up
forthe form objects, but we'll keep our variables separate.)

private double total1 = 0.0;

Here's the code window:
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public class JavaCalcoculator extends Jjavax.swing.JFramwme |

private doubhle totall = 0.0;

public JavaCalculator ()

."ll**---*."ll

So we're setting up a variable called total1. The type of variable is a double. lts default value is
00.

To store the value from the text field, we need to get the text. But we'llneed to convert it from a
String to a Double. You can do so with the parseDouble method of the Double object:

Double.parseDouble( txtDisplay.getText())
In between the round brackets of parseDouble we get the text from the txtDisplay text field.

However, when we store the value from the text field into the total1 variable, we need to retain
what is already in total1. We can also clear the text field, ready for the second number.

So return to Design view in NetBeans. Double click your Plus button to generate the code stub.
Now add the following two lines to your plus button:

totall = total1 + Double.parseDouble( txtDisplay.getText());
txtDisplay.setText("");

In between the round brackets of setText, we have a pair of double quotes, with no space
between them. This is enough to clear the text field.

And that's it for the Plus button, for the moment. We'll come back to it later. All we're doing,
though, is storing a number in the total1 variable, and keeping what is already there. Once the
number is stored, we've cleared the text field. The user can now enter a second number to be
added to the first.

in the next part, we'lladd code for the equals button on our calcualtor.
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<-- Java Events |The Equals Button -->
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private double total2 = 0.0;

Your code window should look like this:

Now that you have some code for your Plus button, we can tackle the equals button.

After the user has chosen a second number, the equals button needs to be clicked. Clicking the
equals button will produce the answer to the addition.

To store the output of the calculation, we can set up another field variable. Add the following line
to the top of your code:
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public class JavaCalcoculator extends Javax.swing.JFrame |

private double totall
private double total:d

0.0:
o.0;

public JavaCalculator() |
initComponent=s1() ;
}

To get the answer to the calculation, we take whatever is currently stored in totall and add it to
whatever is currently in the text field. Again, though, we need to parse the string from the text
field and turn it into a double.

Go back to Design view and double click your equals button. In the code stub that is created, add
the following line:

total2 = total1 + Double.parseDouble( txtDisplay.getText());

This line gets the text from the text field and converts the string into a double. The result is then
added to totall. The answer is then stored in the total2 variable.

The next thing we need to do is to display the answer to the calculation back into the text field.
However, we now have to convert the double back into a string, as text fields hold text and not
numbers. If you try to store a double value directly into a text field you'll get errors.

To convert a double into text you can use the toString method of the Double object. Add the
following line just below the first one:

txtDisplay.setText( Double.toString( total2) );

The conversion is done between the round brackets of setText. But you could set up a new
variable, if you wanted:

String s1 = Double.toString( total2 );
txtDisplay.setText(s1);

But the result is the same: convert a double to a string.

The final line for the equals button can clear the total1 variable. Once the total1 variable is
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cleared, a new calculation can be entered. Here's the line to add:
totall = 0;

The three lines for your equals button should now be these:
total2 = total1 + Double.parseDouble( txtDisplay.getText());
txtDisplay.setText( Double.toString(total2) );
total1 = 0;

In the next part, we'll write code for the Clear button. You'll also get to try a few exercises.

<-- The Plus Button | The Clear Button -->
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Coding the Clear Button of our Java Calculator

= The only thing left to code for now is the Clear
button. For this, we need to clear the total2

Ex Ce I 2 variable and set the text in the text field to a
blank string.

video tutorials

In Design view, double click your Clear button to
create the code stub. Now add these two lines to
your Clear button:

total2 = 0;
txtDisplay.setText("");

1 Once you've added the lines, you can try your
calculator out. Run the programme and try

1 adding numbers. You should find that your
calculator adds up fine.

Exercise

There is one thing missing, however - a point symbol. At the moment, your calculator can't handle
sums like 23.6 + 35.8. So add a point button to your form. Write the code forit. (Hint - it's
practically the same code as for your number buttons.)
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2- Day Exercise

Set the font property for your text field so that it's 14 point bold
BootCamp

for
OpenStack™

When you've completed the above exercises, you calculator should look something like ours:

Calculator, Z| |E| f@

59.4
BUILT FOR
n 1 2 3 i
openstack i R g =
CLOUD SOFTWARE
7 8 9 Clear
Sept. 24th-25th
Washington, DC 0

Congratulations - you have now written a Java calculator programme! OK, it can only add up, but
it's a start.

What we'lldo now is to make it subtract, divide and multiply.

<-- The Equals Button | Subtract, Divide, Multiply Buttons -->
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Now that the plus button is working on our Java
Calculator, we can add buttons to subtract,
divide and multiply. Just like the addition button,
however, these buttons won't do any
calculations: the equals button will still do all the
work. The only thing the operator buttons will do
is to record which button was clicked: add,
subtract, divide, or multiply.

The first thing to do is to place some more
buttons on your form. In the image below, we've
moved the Clear button, and put all the operator
buttons in the panel to the right. Feel free to
come up with your own design, though:
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Once you've added the new buttons, rename the default variables to btnSubtract, btnDivide, and
btnMultiply. (Another way to rename the variable is to simply right-click the button. You'll then see
a menu appear. Select "Change Variable Name".)

The technique we'll use to get which operator button was clicked is to store the button text in a
field variable. We can then use a switch statement to examine which character is in the field
variable. If it's the + symbol we can add; if it's the ? symbol we'll subtract; if it's the / symbol we'll
divide; and if it's the * symbol we'll multiply.

So click the Source button to get back to your code.Add the following field variable to the top,
just below your other two:

private char math_operator;

The top of your code should then look like this:
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public class JavaCalculator extends Javax.swing.JFrame |

private double totall 0.0;
private double totalZ o.0;
private char math operator;

public JaraCalculator ()
initComponenta () ;

'

We can set up a method to get at the character on the button that was clicked. Add the following
method to your code:

private wvoid getOperator (3tring btnText)]
wath operator = bhtnText.chardt (0]
totall = totall + Double. parselouble(txitDisplav.getText ()]
txtDhisplay.setText ("7

}

You can add the above method anywhere in your code, as long as it's between the curly brackets
of the Class, and not between the curly brackets of any other method.

We've called the method getOperator. It's a void method, so won't return any value - it will just get
on with executing the code. In between the round brackets of the method header, we have a
String variable called btnText. This is obviously the text from the button that was clicked.

The text from the button is a string. However, switch statements in Java can't handle strings, so
we need to convert the string to a character. We do so with this line:

math_operator = btnText.charAt(0);

The charAt method of strings will get a character from a string. The character you want goes
between the round brackets of charAt. The math symbol from our buttons is always at character
0 in the string. This is then stored in the char field variable we've just set up at the top of the
code.

Notice the other two lines in the code. They are exactly the same as the lines from the plus
button, doing exactly the same thing - storing the first number in the variable called total1. Each
operator button needs to do this, so it makes sense to have these two lines in our method,
¥ PDFmyURL.com
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rather than in the operator button code.
So locate your btnPlus code and delete the following two lines from it:

total1 = total1 + Double.parseDouble (txtDisplay.getText());
txtDisplay.setText("");

Replace them with these two lines:

String button_text = btnPlus.getText();
getOperator(button_text);

The first new line gets the text from the plus button and stores it in a string variable. This is then
handed over to our method getOperator.

The same two lines can be added to the other operator button, only changing the name of the
button.

Go back to design view and double click your subtract button. For the code stub, add the
following:

String button_text = btnMinus.getText();
getOperator(button_text);

(Although we've used the same name for the String variable Java won't get confused, as each
button_text is local to its particular button code.)

Double click your divide button and add this:

String button_text = btnDivide.getText();
getOperator(button_text);

And here's the code for the multiply button:

String button_text = btnMultiply.getText();
getOperator(button_text);

Now that we have code for all four operator button, we can adapt the equals button.

For the equals button, we can set up a switch statement to examine what is in the
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math_operator variable.

switch ( math_operator) {
case '+';
break;
case '-":
break;
case 'I":
break;
case "*":
break;

}

The switch statement has a case for each of the math operators: +, -, /, and *. We haven't added
any code, yet. But have a look at the code you already have for you equals button:

total2 = total1 + Double.parseDouble( txtDisplay.getText());
txtDisplay.setText( Double.toString(total2) );
totall = 0;

The last two lines are OK, and don't need to be changed. The first line, however, can be used in
the switch statement. This line, remember, is the one that adds up.
It can be moved up and used as the code forthe + case:

case '+'":
total2 = total1 + Double.parseDouble (txtDisplay.getText() );
break;
If the minus button was clicked, then we can simply change the plus to a minus in the line above:
case '-":
total2 = total1 + Double.parseDouble (txtDisplay.getText() );
break;
The case for the divide is then this:
case 'I':
total2 = total1 + Double.parseDouble (txtDisplay.getText());
break;
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And the case for the multiply character s this:
case "':
total2 = total1 + Double.parseDouble (txtDisplay.getText() );
break;

Here's the entire code for your equals button:

switch [ mwath operator |
case 4!
totald = totall + Double.parselouble(txtDisplav.getText (1]
hreak:
case -

total? = totall - Double.parselouble(txtDisplay.getText ()] ;!
hreak:

case '/
tot&alZ = totall / Double.parselouble(txthisplay.gectText (1)
break;

gase LWy
totald = totall * Double.parseloublel(txtDisplav.getText (1]
hreak:;

txtDisplay.secText (Double. tostringitotalZ) ) ;
totall = 0O;

Once you've added the new code to your equals button, run your calculator and try it out. Try the
following, to see if it works:

58.6 + 37.5 (answer should be 96.1)
78 - 25.5 (answer should be 52.5)

68 /8 (answer should be 8.5)

56.3 * 6.8 (answer should be 382.84)

And that's it - you now have a simple working calculator that can add, subtract, divide, and
multiply:
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Calculator

3682.84
1 2 3 " _
4 5 6 / 2k
Fi 8 9 =
0 Cl

Now that you've had some practice with form objects, let's create a new programme that makes
use of the more common controls you'll find on a form.

<-- The Clear Button | Java Combo Boxes -->

Back to the Home Page
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Free Java Course

Java Combo Boxes

Java Form Controls:1234 567

Home

Open Cloud Servers
Beginners Computing 1 to 50 servers in minutes STARTING AT (D rackspace
HR.

¢
Word 2007 to 2010 "“GETSTARTED TODAY We 2.2!HR. HOSTING

Word 2000 to 2003

In this section, you'll see how to use some of the more common controls you can add to a Java
form. You'lllearn how to use the following:

Excel 2007 to 2010

Excel to 2003

_ Combo Box
Web Design Check Box
Visual Basic NET Radio Buttons

Text Areas

Beginners PHP List Box
ANET Menus and Menu ltems
E— Open File Dialogue boxes
Java for Beginners Save File Dialogue boxes

We'll start with Combo Boxes.

Create a new project for this (Java > Application). Call the project formcontrols, and uncheck the
"Create main class" box:
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Mame and Location

Froject Mame: |F|:|rm|:|:untr|:||5 |

Project Location: |C:'I,Dcncuments and Setkingsikayspcify D-:n:uments'l,Net| [ Browse, .,

Praject Folder: |s and Setkingsikayspo My Du:ucuments'l,NetEieansF‘ru:ujeu:t|

[ ] Use Dedicated Folder For Staring Libraries

| | Erowse...

Different users and projects can share the same
compilation libraries {see Help For details),

FREE TRIAL

.

leulator Man )

Sebd
IZENDA
Click the Finish button on the wizard to create the project. Now add a form by right-clicking the
The Fastest project name in Projects window and selecting New > JFrame Form:
ASP.NET e = —
‘Projects Al xr-, Files |:Services |
Ad-Hoc =8 Wformcontrols Al
; Vs b [ Frame Form...
REpDrtlng H il 1 [&] Java Class...
SOIUti'Dn clean and Build [ Java Package...
Clean [ Java Interface...
P e SR Generate Javado [_| 3Panel Farm. ..
[~ g " [&] Entity Class...
un
Debug @ Erkity Classes from Database, .,
Prifile ¥ other...
Test Alt+FE '
Set Configuration [
Properties
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When the dialogue box appears, enter FormObjects as the Class name, and
form_controls_lesson as the package name:

Mame and Location

Class Mame: |FormObjects

Project: Formconkraols
Location: Source Packages
Package: Form_controls_lesson

Created File: | vwspciiMy DocumentsiNetBeansProjectsiiMywCalculakorsrc)jiCah

You will then have a Class called FormObjects, which is in the package called
form_controls_lesson, which in the formcontrols project.

You will also have a new form on which to add controls.

The JComboBox Control

A combo box is a drop down list of items that can be selected by a user. It can be found in the
NetBeans palette, under Swing Controls:
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:Palette I =
+| Swing Containers

= Swing Controls

ldel Label [DK] Button [OH] Toggle Butkon
- Check Box ®— Radio Button £~ Button Group
[[=] Combo Box [=H List [ Text Field

[t Text Area EEL Scrall Bar b slider

[ Progress Bar [==#] Formatted Field  [=-] Password Field
[1%] Spinner |—| Separatar |l| Texk Pane

| &¢| Editar Pane |22] Tree [« | Table

+| Swing Menus

+ Swing Windows

+ AWT

+ Beans

+/ Java Persistence

Locate the Combo Box control and drag one on to your form. Drag a Button onto the form, and a
Text Field. What we'lldo is to place the item selected from the drop down list into the text field.

This will happen when the button is clicked.

Click back onto your Combo Box to highlight it. Right-click and select Change Variable Name
from the menu that appears. Type comboOne as the new name, and then click OK.

Change the name of the button in the same way, rename it btnComboBox. Change the text on
the button to Get Drop Down ltem.

Change the name of the Text Field to txt ComboBoxItem. Delete the default text and leave it
blank. Your form should then look something like this one:
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Ikem 1 » aet Drop Down Ikem

The default items in the Combo Box are Item 1, Item 2, etc. We'll add our own items.

Click back onto your Combo Box to select it. Now look at the properties window on the right of
NetBeans. Locate the model property:
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‘comboOne [JComboBox] - Properties

! F‘ru:uperties_| Einding Events Code
I=IPropetties

hackgrouncd [ [255,255,255]
editable ¥

font Tahaorma 11 Flain
foreground W 000
mximumm o Court a

model  [Item 1, Item 2, Item 3, It.,

selectedinde: ]

zelecteditem ftem 1

toolTipText rudll

[=ICther Properties

UIClaz=I0 ComboBaoxUI
action

actionCommand comboBoxChanged
model

-
X

>

JEJEJE) IO

(javax, swing, ZomboBoxModel) Maodel that the combo box uses

ko get data ko display.

Click the small button to the right of the model row, the one with the three dots init. The
following dialogue box appears:
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® comboOne [JComboBox] - model

Set comboOne's model properky using: I:Zn:-rnl:u:- B Maodel Editor

Enter the kextual representation of combo box model content,
Each row corresponds ko one combao box item.

Item 1
Item 2
Ikem 3
Ikem 4

[ (04 ] [ Feset ko default ] [ Cancel ]

You can highlight the items in the white text area, and delete them. Replace them with the
following items: C Sharp, Java, PHP, Visual Basic NET. Your dialogue box will then look like this:

® comboOne [JComboBox] - model

Set comboOne's model properky using: I:ZI:nrnI:u:- Box Model Editor

Enter the kextual representation of combo box model content,
Each row corresponds to one combo box ikenm,

i Sharp

Java

PHP

Wisual Basic [MET

i l [ Reset ko defaulk ] [ Cancel
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Click OK when you've made the changes. Your combo box will now be filled with your own items.

Run your programme and test it out: (Just click OK when it asks you to choose the Main Class.)

C Sharp b d Get Drop Down kem | |

C Sharp

Java

PHP

\Visual Basic .NET

Close the programme and return to design view.

When the button is clicked, we want the item chosen to appear in the text field. So double-click
your button to create a code stub.

To get which item is selected there is a handy method of combo boxes called getSelecteditem.
But this returns an Object as a value. What we want is the text from the list. You can do
something called casting to turn the Object into a String. Add the following line to your code
stub:

String itemText = (String)comboOne.getSelectedltem();

So we're setting up a string variable called itemText.After the equals sign we use the
getSelectedltem method of comboOne. But note how the casting is done - with the String
variable type between round brackets. This goes immediately before the object or value you're
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trying to cast (casting just means converting from one variable type to another).

To display the selected item in the text field, you just need to set the text for the text field. Add
this line just below the line you have:

txtComboBoxIltem.setText(itemText );

Run your programme again and try it out. Select an item from your drop down list. Then click your
button. The item you selected should appear in the text field:

B=1Ey

Java - Get Drop Down tem |Jaxra |

The combo box looks a little dull, at the moment. You can it up with a bit of colour, and different
fonts.

Stop your programme and return to Design view in NetBeans. Click on your combo box to select
it. Now have a look at the properties window again. Try setting the following:

Background Colour

Foreground Colour
Font
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Border
You'll need to play around with them for a while. For the colours, RGB seems to work best.

In the next lesson, you'll see how Java check boxes work.

<-- Calculator Operator Buttons | Java Check Boxes -->

Back to the Home Page

© All course material copyright Home and Learn
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Free Java Course

COMPUTER COURSES

Home

Beginners Computing

Word 2007 to 2010

Word 2000 to 2003

Excel 2007 to 2010

Excel to 2003

Web Design

Visual Basic .NET

Java Check Boxes

[
S\ ; Easy & Powerful Automated Testing @ @
\' TeStl I g Test any control, application,
software, website [ < Free Trial ]

A check box is a way to allow your users to select and deselect items. They can be a little fiddly,
though, so it's a good idea to add them to a panel. That way, you can move them all at once just
by moving the panel.

So add a panel to your form, which can be found under Swing Containers in the NetBeans
palette. Now locate the check box control. Drag a check box onto your panel.
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Beginners PHP

Cit NET csharp  v| [ GetDropDownltem | |
Java for Beginners -

= ol "]

O[] icheckBoxl &

I =] Ll

The text jCheckBox1 is the default text. You can change this either in the properties window, or
Monitor by right-clicking the check box. From the menu that appears, select Edit Text (we've chopped a
few menu items off the list, in the image below):

Web Apps,

b

Application L :
Do, B

SEWEI’S, E = Zhange Yariable Mame ...
Bind ]
Databases and
Events ]
Servers
uk Chrl+x
Copy Chrl+C
Duplicate Chrl+D
Delete Delete

Customize Code

Properties

Download Now

S - When you click on Edit Text, the default text will be highlighted:

s alaailsas e aaas
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Vi APERIGALINTS Mg

Type C Sharp over the top of the highlighted text:

[ sharp

Press the enter key on your keyboard to confirm the change. The text will change for your check
box:

[] Sharp

However, this just changes the text, and not the variable name. The variable name will still be
jCheckBox1, as you can see in the Inspector area to the left:
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: Navigator : Inspector ql =
B Form Formiobjects
+.Ej Other Components
—E| [IFrame]

>L|1| comboCne [IComboBo:]

I% btnComboBox [J6utton]

>|_| bxbComboBoxItern [1TextField]

—|:| jPanell [IPanel]

o = iCheckBoxl [JCheckBox]

Leave it on the default variable name. But just be aware that changing the text of a control does
not change its variable name.

Now that you have added one check box to your panel, add three more. Change the text of the
three to: Java, PHP, and Visual Basic. Your check boxes will then look like this:

[]<sharp
[] Java
[ ]PHP

[ ] visual Basic

What we'lldo is to get the items that a user has checked. We'll do this when a button is clicked.
To display the items, we'll use the Text Area control, rather than a text field.

So add a button to your form. Change the variable name to btnCheckBoxes. Change the text on
the button to Selected Items.

Locate the Text Area controlin the NetBeans palette, and drag one onto your form. Change the
variable name to taOne.

When you've aligned your new controls, your form should look something like this:
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C Sharp b | [ Get Drop Down Ikem ]

[] € Sharp

[]3ava [ Selected Thems ]
[]PHP

[] Visual Basic

Now for the code.

Java checkboxes have a property called isSelected. We can use this in a series of IF Statements
to see if each box is selected or not. If they are, we can build up a string, adding the text from
each check box.

Double click your new button to create a code stub.Add the following code:
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String =1 = "';
if [(jCheckBoxl.is3elected() )

g1 = 51 + " " + jCheckBoxl.getText (] + 'n';
K
if [(jCheckBoxZ.isZelected() )

21 = s1 + " " + JCheckBoxz.getTexti] + '"n'
K
if [(JCheckBox3.islelected() )

21 = =51 + " " + AJCheckBox3.getTexti] + '"r
K
if [(jCheckBox4.isS3elected() )

2l = =21 + " " + GJCheckBoxd.getTexti]l + '
K
taione.setText(s1) ;

r

The string we're building up is called s1. If a check box is selected then we get the text from that

check box. This is then stored in the s1 variable, along with a new line character ("\n') The last line
of code sets the text for the text area. In between the round brackets of setText, we have the s1

variable, which is the string we're building up.

When you've finished typing the code, run your programme. Select a few check boxes and then
click the button. You should find that the items you checked appear in the text area:
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C Sharp

Get Drop Down kem

C Sharp
Java
PHP

Visual Basic

Selected kems

 Sharp
Java

FHF

Yisual Basic

Deselect a box ortwo and try again. Only the boxes selected should appear in the text area.

In the next lesson, we'll take a look at Radio Buttons.

Back to the Home Page

© All course material copyright Home and Learn

<-- Combo Boxes | Radio Buttons -->
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Java Radio Buttons

Java Form Controls: 1234567
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Creative Writing = |

MASTER'S DEGREE

- Learn > Scriptwriting, Storytelling, {,‘:h,aﬁcter Creation L ONLINE

Radio buttons are usually used to select just one item from a list, rather than the multiple items
available with check boxes. Let's see how they work.

Drag and drop a panel onto your form. Then locate the Radio Button control in the NetBeans
palette. Drag a Radio button onto your new palette. It should look like this:

O e el
() jRadioButtonl &
o o 0

The default text for the first radio button is jRadioButton1. We'll use our radio buttons to allow a
user to select a payment method. So change the text of your radio button to Credit Card. (The
text can be changed in the same way as you did for check boxes. Again, we'll leave the variable
name on the default of jRadioButton1.)
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on
with

5 () Credit Card &

Add two more radio buttons to the panel. Change the text to Debit Card, and PayPal:

Stop guessing,

we'll show you.
() Credit Card
() Dehit Card
() PayPal

There is, however, a problem with the radio buttons you've just added. To see what the problem
is, run your programme again. Now select one of the radio buttons. Try selecting another radio
button and you'll find that you can indeed select more than one at the same time:

Get Started

Now! (@ Credit Card
® Debit Card
® PayPal

Q New Relic

With our radio buttons, though, we only want the user to select one payment option. To solve
the problem, Java lets you to create something called a ButtonGroup. As its name suggest, this
allows you to group buttons under one name. You can then add radio buttons to the group. Once
you've added buttons to the group, only one option is available for selection.

To see how the ButtonGroup works, add the following method to your code, somewhere near
the top:

private void groupButton() {

ButtonGroup bg1 = new ButtonGroup( );
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bg1.add(jRadioButton1);
bg1.add(jRadioButton2);
bg1.add(jRadioButton3);

}

When you do, you'll see that NetBeans has alerted to you to a problem, and underlined some
code in red. It has done this because it can't find a class called ButtonGroup, so can't create a
new object from it.

To solve this problem, you need to import the relevant class from the Swing library. So scroll up to
the very top of your code, and add the following import statement:

import javax.swing.ButtonGroup;
The red underline should now be gone.

Our groupButton method adds radio buttons to the ButtonGroup object, with the use of the add
method:

bg1.add( radio_button_name );
There's one line for every radio button on our form.

We can call the groupButton method from the constructor. That way, the radio buttons will be
grouped when the form loads. Add the following method call to your constructor:

public FormDbjects () |
initComponents()
groupButton(] ;

The top of your code window should look like this:
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package form controls lesson:

import Javax.swing.ButtonGroup:

public class FormObjects extends Javax.swing.JFrame |
public FormObjects ()] {

initComponents() ;
groupButton (] ;

Run your form again, and try to select more than one radio button. You should find that you can

only select one in the group.

To get at which radio button was selected, again there's an isSelected method we can use.

Add a normal button to your form. When we click this button we'll display a message box stating
which radio button was clicked.

Change the variable name of your button to btnRadios. Change the text property to Payment

Option.

Now double click your new button to create a code stub.Add the following:

if

if

if

String radiaoText = "7';

[JRadioButtonl. i=sSelected(] )] {
radioText = jRadioButtonl.getText():

[JRadioButtonZ.islelected(]) {
radioText = jRadioButtonZ.getText () :

[JRadioButtoni.islelected(]) |
radioText = jRadioButtonl.getText():
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Allwe're doing here is checking which radio button is selected. We're then getting the text from
the radio button and storing it in a variable called radio Text.

We can have a message box to display which payment option was selected. Add the following line
to the bottom of your button code, just below the final IF statement:

javax.swing.JOptionPane.showMessageDialog( FormObjects.this, radioText );

This line is so long that we've had to reduce the font size! But you've met the JOptionPane in a
previous section. The only difference is the first item between the round brackets. Because we
were using a console, the first item was null. Now we have:

FormObjects.this
The first item between the round brackets is for the window in which you want to display the
message box. Null meant no window. FormObjects.this means this component (the form) of the
FormObjects class.

Run your programme again, and select an item from your radio button. Then click your button.
You should see something like the following:

i1 Credit Card

i) Debit Card Payment Option
@ PayPal Message

F Ty
\I) PayPal

OK

In the next part, you'll see how to add menus to your Java Forms.

<-- Java Check Boxes | Java Menus -->
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Free Java Course

Java Menus

Home
Beginners Computing =S R" FULL SAIL UNIVERSITY. LEARN MORE
Word 2007 to 2010 Bachelor's Degree - Online — ' . ; Student work by:

Word 2000 to 2003

You can add menus to your Java forms, things like File, Edit, View, etc. Each menu has menu

Excel 2007 to 2010 , .
items, and these in turn can have sub menus.

Excel to 2003
Return to Design view. In the NetBeans palette, locate the Menu Bar item:

Web Design
:Palette I x
+/ Swing Containers

+ Swing Controls

- Swing Menus

C# NET [File Menu Bar |=] Menu

Visual Basic .NET

Beginners PHP

Java for Beginners [=] Menu Ttem [E] Menu Them | CheckBox

Menu Item | RadioButton = Popup Menu

|—| Separatar

&=
i) + Swing Windows

__/A 2]
+| Beans

Bl'tdEfendEf + Java Persistence
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Drag one to the top of your form. When you let the mouse button go, you'll have a default File
and Edit menu bar:

File Edit

C Sharp vl [ et Drop Down Ikem ] | |

There's no menu items added by default, though. To add your own, click on the File menu item to
select it. With the File menu item selected, right-click. A new menu will appear. Select Add From
Palette > Menu Iltem:

File" Edit
2 Edit Text
Forget about o
i ange Yariable Mame ... _
Viruses for the [ - ,item ||

LifEﬁmE Uf Events ]

Add From Palette

Design Parent

Menu Ikerm

Menu Ikem [ CheckBox

. itk Menu Ikem | RadioButbon
Copy Chrl4+C Separator
fix Delete Delete
2015 EDITION
Cuskomize Code kion
Properties
A Menu ltem will be added to your File menu:
File Edit
iMenultenml |
C Sharp w | [ Get Drop Down Ikem
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What we'lldo is to add menu items to open and save a file.

Double click on the default text jMenultem1. It will then be highlighted, so that you can type over
it:

File Edit

V| [ et Drop Down Ikem

Type Open, then press the enter key on your keyboard:

Fil=  Edit

Open |

C Sharp Vl [ Get Drop Down Tkem ]

Add another menu item in the way. This time, type Save as the menu item:

File  Edit

Jpen

Save

C Sharp vl [ Get Drop Down ke

As you can see above, you can add shortcuts for your menu items. Click on to the Open menu
item, then onto the shortcut forit:

File  Edit

Open

Save
C Sharp vl [ Get Drop Down ke

With the shortcut item selected, have a look at the properties window:
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‘jMenultem1 [IMenultem] - Properties I =

i-F'ererties. Einding Events Code
[=IPropeHies ~
action [:]
accelerstor
hackground [ 255,255 255] [3
fort Tahoma 11 Plain [Z]
foreground W (000 ()
ican W [:]
mnEmonic [:]
text Open (]
toolTipText null ()
[=ICther Properties

LIClazsD MenuttemL kd
actionCommand Cpen (]
alignmert 0.5 L)
accelerator 6

L]EN A, SWING. FEYICNORE ) | NE KEVSTHOKE COMDINACon Which
will invoke the JMenultem's actionlisteners withouk
navigating the menu hierarchy

Locate the Accelerator item, and click the small button to the right of the row. A dialogue box
appears. You can set which shortcut keys you want for a menu item from this dialogue box. An
open shortcut is usually CTRL + O.

Type an O in the box, and Shift + O will appear. Uncheck the Shift item and check Ctrl instead:
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W jMenultem1 [JMenultem] - accelerator

virtual Key:  |WK_O v Chf []alk  []shift ] Meta (Mac only)

Key Stroke: EI:CI:rI+O

I OF l [ Zancel

Click OK, and the shortcut will be added to your Java menu item:

File  Edit
QIpEn Chrl4+0

Save
C Sharp w | [ Get Drop Dovwn Tkerm

To see if all this works, click back on the Open menu item to highlight it. Now right click. From the
menu that appears, select Events > Action > Action Performed. This will create a code stub for
the menu item. Enter the following for the code:

javax.swing.JOptionPane.showMessageDialog( FormObjects.this, "Open" );

This is just a message box.
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Run your programme and try it out. Click File > Open and you should see the message box
appear. Click OK to get rid of it. Now try your shortcut. Hold down the Ctrl key on your keyboard.
Keep it held down and press the letter O.Again, the menu should appear.

Stop your programme and return to your code stub. Comment out the message box. What we'll
do is to write code to display a File Open dialogue box.A user can then select a file to be opened.

We'll do that in the next part.

<-- Radio Buttons | File Open Dialogue Boxes -->

Back to the Home Page
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In this lesson, you'll see how to display Open File dialogue boxes in Java. This is done with the
File Choser control.

Go back to Design view. In the NetBeans palette, locate the File Chooser item, which is under
Swing Windows:

:Palette o =
Swing Containers

Swing Controls

Swing Menus

= Swing Windows

Cialog Frare Color Chooser
File Chooser Cption Pane

AWT
Beans
Java Persistence

Drag a File Chooser near your form, but not onto it. Drop it just below the form, in a white area. It
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won't actually appear on the form, but you can see it in the Inspector window:

- main - Mavigator - Inspector dl =
Bl Form FormObjects

=57 Other Components
mliFileChooserl [JFileChooser]
EI [JFtarnez]

-[FiE  jMenuBarl [IMenuBar]

w[I=] comboCne [JComboBox]
-[0E] btniZomboBox [JButkon]

-] kxtComboBoxItern [JTextField]
& | jPanell [Panel]

-[0E] btnCheckBoxes [JBukton]
EE}--E jacrollPanel [J5crolPane]
}D jPanelz [JPanel]

-[0E] jButtoni [JButton)

|

The default name for the File Chooser is jFileChooser1. Right click on jFileChooser1 in the

Inspector window. From the menu that appears, select Change Variable Name. When the dialogue

box appears, type db as the name:

W Rename &l

Mew Mame: ||:II:| |

[ o]4 H Cancel ]

Click OKto confirm the change. The Inspector window should look like this:
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- main - Mavigator - Inspector Al =

B Form Formiobjects

—.Ej Other Components

E db [IFileChooser]

=1+|="| [IFrame]
31 [ iMenuBarl [IMenuBar]

-[l=| comboQne [JComboBox]

- [0E] btnComboBox [JButton]

-] kxbComboBoxItemn [TextField]

+|:| jPanell [JPanel]

~[BE] btnCheckBoxes [JButton]

"'I:::H jscrollPanel [J5crollPane)

+|:| jPanelz [JPanel]

“.[EE jButtonl [JButton]

You now have a File Chooser added to the project.

Displaying the File Chooser dialogue box is quite simple. Go back to the code stub for your Open
menu item, the one where you had the message box. Now type the following line:

int returnVal = db.showOpenDialog( this );

Our File Chooser is called db. We're using the ShowOpenDialog method of the File Chooser
class. In between the round brackets of ShowOpenDialog you type then name of the window
that's going to be holding the dialogue box. We've typed this, meaning "this form".

The ShowOpenDialog method returns a value. This value is an integer. The value tells you which
button was clicked on the dialogue box: open, cancel, etc. We're storing the value in a variable
called returnVal. We'll use this value in a moment.

But run your programme again. Click File > Open on your form. You should see a dialogue box
appear:
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Look In: |[J My Documents | &3

O—
o—

7 Bluetooth
[ Book1.txt
D budget.xls
|j| desktop.ini

«f n |

File Name: |

Files of Type: |All Files

Open

Cancel

Unfortunately, the only thing an Open Dialogue box does is to select a file - it doesn't actually

open anything. If you want to open a file, you have to write the code yourself. We'll do that soon.
But for now, we can get the name and path of the file that a user selects.

First, add the following IF Statement to your code, just below your other two lines (the returnVal

one and your commented-out message box):

if (returnVal = = javax.swing.JFileChooser APPROVE_OPTION) {

}

So we're using a Swing class called JFileChooser. With this class, you can examine which button
was clicked. When you type the dot after JFileChooser you should see a popup list:
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[l AEORT int A

Ml ALLEITS int
[l BOTTOM_ALIGMMENT float
[l CANCEL OPTIOH int
[l CENTER_ALIGHNMENT float
[l cusToM DIALODG int
[l PIRECTORIES ONLY int
[l ERROR int
[l ERROR_OPTION int
[l FILES AND DIRECTORIES int
[IFILES OHLY int
[l FRAMEEITS int
[l HE IGHT int
I LEFT_ALIGNMENT float
[l OPEN_DIALDG int
[ PRCFERTIES int »

The APPROVE_OPTION means things like the OK and Yes buttons. So we're testing the
returnVal variable to see if it matches the APPROVE_OPTION (did the user click OK?).

To get at the file chosen by the user there is a method called getSelectedFile. However, this
returns a File object, rather than a string. The File object is part of the 10 class in Java. So add the
following line to your IF Statement:

java.io.File file = db.getSelectedFile();
So the file chosen by the user will end up in the File object that we've called file.
To do something useful with it (open the file, for example), we need to convert it to a string:

String file_name = file.toString( );

This line just uses the toString method of File objects. We're placing the result in a new variable
called file_name.Add the line to your IF Statement.

To display the file name, remove the comments from your message box and move it as the last
line of your IF Statement. Change the last parameter between the round brackets to file_name:
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javax.swing.JOptionPane.showMessageDialog(FormObjects.this, file_name);

Because this line is so long, you can add an import statement to the top of your code,
underneath the one you already have:

import javax.swing.JOptionPane;
The message box line can then just be:
JOptionPane.showMessageDialog( FormObjects.this, file_name);
It's a little bit easier to read, now!

But your code should now look like this:

int returnVal = db.showOpenlhialog(this):

if (returnWal == javax.swing.JFileChooser.APPROVE OPTION] |

java.io.File file = db.get3electedFile(]
String file name = file.to3tringf):
JOoptionPane. showMessagelialogiFormthijects.this, file name);

Run your programme and test it out. Click File > Open to see the dialogue box. Select any file on
your computer and click Open. Your message box should display:

File Edit

Message

P
\I) Ciesttxt

OK

Before we add the code to open up the selected file, you may have noticed that Files of Type
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on your Open file dialogue box is set to "All files". You can filter the files on this list, so that the
user can open only, say, text files, or just images with certain extensions (jpeg, gif, png).

To filter the "Files of Type" list, the dialogue box has an addChoosableFileFilter method. But
you need a Filter object between the round brackets.

So that your code doesn't get unnecessarily long, add the following two import statements to
the top of your code, just below the other ones:

import javax.swing.filechooser.FileFilter;
import javax.swing.filechooser.FileNameExtensionFilter;

To set up a file name extension filter, you need to create a new FileFilter object. Add the following
line just before the first line of your code (before the int returnVal line):

FileFilter ft = new FileNameExtensionFilter("Text Files", "txt");

In between the round brackets of FileNameExtensionFilter you first need the text that will
appear on the Files of Type list. After a comma you type the name of files that you want to
display. A proper file extension is needed, here, but without the dot. Note the double quotes
above.

You can add more than one extension. Just type a comma and then the files you want to display:
FileNameExtensionFilter("Text Files", "txt", "html");

Once you have a filter object set up, you can use the addChoosableFileFilter method of your
dialogue box:

db.addChoosableFileFilter( ft );

Add the line to your code, just below the FileFilter line:
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FilsFiewe £t = new FileNameExtensionFilter ("Text Files™, "txt'™]:
db.addChoosableFileFilter (ft)

int returnWal = db,.showCpenlialog(this):

if (returnVal == javax.sving.JFileChooser.APPROVE OPTION) |

jJava.io.File file = db.getlelectedFile(];
String file name = file.tol3tringl():

JOoptionPane.shouMessagelislog(Formobhjects. this, file name):

Run your programme again, and have a look at your dialogue box. Click the arrow on the
dropdown list:

File Name: |

Files of Type: |Text Files -
All Files
Text Files

Select the Text Files option. Your dialogue box will then only displays files with the extension txt.

If you want another line on the list, (to display html files, for example), you can set up another
FileFilter object:

o £t = new FileNamweExtensionFilter ("Text Files™, Tocxt']:
FileFier L2 = new FileNameExtensionFilter ("HTHML FILEZ"™, "html™):

dbh.addChoosableFileFilter (fL)
db.addChoosableFileFilter (££2) ;

When the programme is run, the Files of Type list would then look like this:
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File Name:

Files of Type: |HTML FILES

All Files
Text Files
HTML FILES

We can now write the code to actually open the file. We'll do that in the next part.

<-- Java Form Menus | Opening Files in Java -->

Back to the Home Page

© All course material copyright Home and Learn

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/java/java_menus.html
http://www.homeandlearn.co.uk/java/opening_files_part2.html
http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

/\\

Free Java Course

Using a Dialogue Box to Open Files in Java

Java Form Controls: 123456 7

o ITT Convenient online and campus programs!
Request a FREE Brochure Click Here )

3

Beginners Computing

Word 2007 to 2010 ITT Tech

Word 2000 to 2003

Actually, you have already written code to open a file. The process is no different for the open file

Excel 2007 to 2010 ) : . :
xee . dialogue box.And because you have already written the classes that open and write to a file, you

Excel to 2003 can just import them into the current project.
Web Desian To import a class that you have already written, have a look at the Properties window on the left
Visual Basic NET of NetBeans. (If you can't see the properties window, click the Window menu item at the top of

NetBeans. From the Window menu, select Properties.)

Beginners PHP
Expand the entry for your current project, and right-click the Libraries item:

C# NET

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/index.html
http://www.homeandlearn.co.uk/BC/BeginnersComputing.html
http://www.homeandlearn.co.uk/word2007_2010/Word-2007-2010.html
http://www.homeandlearn.co.uk/MW/MicrosoftWord.html
http://www.homeandlearn.co.uk/excel2007/Excel2007.html
http://www.homeandlearn.co.uk/ME/MicrosoftExcel.html
http://www.homeandlearn.co.uk/WD/WebDesign.html
http://www.homeandlearn.co.uk/NET/vbNet.html
http://www.homeandlearn.co.uk/php/php.html
http://www.homeandlearn.co.uk/csharp/csharp.html
http://www.homeandlearn.co.uk/java/java_combo_boxes.html
http://www.homeandlearn.co.uk/java/java_check_boxes.html
http://www.homeandlearn.co.uk/java/java_radio_buttons.html
http://www.homeandlearn.co.uk/java/java_menus.html
http://www.homeandlearn.co.uk/java/opening_files.html
http://www.homeandlearn.co.uk/java/save_file_dialogue_box.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Java for Beginners RIRIEEssallg) Files Services
+- (59 COloUr _Exercise ~
+@' conditionallogic
+fi::5; CialogBoxes
+¢::5; Exams
+Q:a; FirstProject
+@ Farmatking
5% formcontrols
+_|j Source Packages
+_|j Test Packages
_g. Task L Add Project. ..
+¢::5; InpukStrings Add Library...
+@‘ javaCalculat Add 1aRFolder ...
+Q_",;5' lethker_exerd Properties
- (% loops
- (& TextFiles
+fi:a; timesTable_ex bt

From the menu that appears, select Add Project. When you do, you'll see the following dialogue
box:
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B3 Add Project X

Look in:  ||Z5) MetBeansProjects 4 :I!': -9

- = loops ~ Project Mame:
- =5 Loops_While |TextFiIes

- myApp Project JAR. Files:
- My Calculator

- (& NameSwapper
@ package_kest

- &5 prifrrays

- (%5 primethods

- =5 pristrings

- =5 Fandomdrray

- (% strings1

- (& StringWars

- (S Teskz

- & timesTable_ex
- (&5 userinput W

MUSIC PRODUCTION

dist | TextFiles. jar

y " onume
000 8O BOR0E

= ~ LEARM MORE &=

File name: ||""'|';.-' DocurmentsietBeansProjects) TextFiles | [ Add Project JAR. Files ]

Files of kype: |pr|:,je|:t Falder w | [ Cancel ]

Make sure that the Look in box at the top says "NetBeans Projects". Now scroll down and locate
your TextFiles project. This is where your classes are that open and write to a file. Now click the
"Add project JAR files" button. The dialogue box will close and you'll be returned to NetBeans.
Have a look at the Libraries entry for your current project and you'll see that it has been imported:

E]@ formcontrols

Ifa Source Packages

%8 Test Packages

E}@ Libraries

@ TextFiles - diskiTextFiles,jar
- #-E) 0K 1.6 (Default)

W@ Test Libraries

Now that you've added the classes to your project, you can add an import line to the top of your
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code:

import textfiles.ReadFile;

If your recall, ReadFile was what we called the class that opened a file. The package name we
came up with was called textfiles. We're now importing the ReadFile class, and can now create

new objects from it.

ReadFile file_read = new ReadFile( file_name );

Adapt your IF Statement to add the following try ...catch code:

if

freturnVal == javax.swing.JFileChooser.APPROVE ODTION)

java.io.File file = db.getlelectedFile():;
String file nsme = file.todtringl]:

LEY o
FeadFile file read = new BeadFile(file name):
Grring[] arylLines = file read.OpenFile(]:

ine i

3tring theText = *7;

for (i=0; 1 < aryLines.length: i+44+) |
theText = theText + aryLines[i] + '“n';

taine.setText (theText)

B
catoh (java.io. ICException =)

{

The code is just about the same as when we opened a text file previously: get the name of the
file and create a new ReadFile object, call the openFile method we created, and return all the
lines as an array, then loop round reading each line. Notice that we place all the lines in the text

area controlon ourform.
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Exercise
One thing missing, however, is a message in the catch part of the try ... catch block. Move your

message box between the curly brackets of catch. In between the round brackets of
showMessageDialog add a suitable message. Or you can simply use e.getMessage.

When you've completed the code, try it out. You should be to open a file using your File > Open
menu. The text file should then appear in your text area field.

<-- File Choser | The Save File Dialogue Box -->

Back to the Home Paqge
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Home

Beginners Computing

\ Stop guessing, we’ll show you.
Word 2007 to 2010 O New Relic.

Word 2000 to 2003

if you want to display the Save File dialogue box instead of the Open File dialogue box then you

Excel 2007 to 2010 ) . - . .
can use your File Chooser again. T his time, instead of showOpenDialog you use

Excel to 2003 showSaveDialog:
Web Design int returnVal = db.showSaveDialog( this );

Visual Basic .NET

Again, this is enough to display the dialogue box. You don't have to do anything else, though you

Beginners PHP can add afile filter, as well.
C# NET FileFilter ft = new FileNameExtensionFilter( "Text Files™, "txt" );

db.addChoosableFileFilter( ft );

Java for Beginners

int returnVal = db.showSaveDialog(t his);

[ To write the file, add an import statement to the top of your code:
% import textfiles.WriteFile;
M I R A N T I S You can then create a new WriteFile object. Again, you can place the code inside of an IF

Statement, along with a try ... catch block:
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FieFier £ = new FileMameExtensionFilter ("Text Files®™, "t=xt™]:
db.addChoo=sabhleFileFilter (£t ;
int returnVal = db.showlavelbialogithis) :

if (returnVal == javax.sving.JFileChooser. . ADPPROVE OPTTON) |

Java.io0.File saved file = db.getdelectedFile():
String file name = saved file.todtring():

LEY o
WriteFile data = new WriteFile(file nsame, false):

String alltext = talne.getText ()
data.writeToFile(alltext) ;

¥
catch [(java.io. I0Exception e) |

:

The last two lines in the code above get the data from the text area. This is then placed into a
string variable called alltext. We then call the writeToFile method from our WriteFile class.

Exercise

Create a code stub for your File > Save menu item.Add the above code to it. Run your
programme and try it out. Type some new text into the text area. Then click File > Save on your
menu. When the "Save File" dialogue box appears, type a file name and then click Save. Check
your file to see if it has indeed been created, and that it contains the text you wrote in the text
area.

And that's it for this introduction to forms and form objects. We'll move on. In the next section,
we'll take a look at databases.

<-- Opening Text Files | Java and Databases -->
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Java and Databases

Databases: 123456

= In this section, you'll learn about Java databases.
You'll create a simple database with one table,
and learn how to connect to it using Java code.

About Java and Databases

Blame Over Who Owns  Java uses something called JDBC (Java

Database Connectivity) to connect to

SQL Server Problems?  databases. There's a JDBC AP, which is the
programming part, and a JDBC Driver Manager,
which your programmes use to connect to the

CO N F lo"‘ database.

SUETERET L UDBC allows you to connect to a wide-range of
databases (Oracle, MySQL, etc), but we're going to use the in-built database you get with the
Java/NetBeans software. The database is called Java DB, a version of Apache Derby. It runs on a
virtual server, which you can stop and start from within NetBeans.

To check that have everything you need, have a look at the Services tab in NetBeans. If you
can't see the Services tab, click Window from the NetBeans menu. From the Window menu, select
Services. You should see something like this:

¥ PDFmyURL.com
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:Projects | :Files |:services 4l x

.@. Web Services

Expand the Databases item to see a Java DB item, and a Drivers section:

EIEPrD]'El:I:s | - Files | Services 41 =
=-E Databases

[i PywSOL Server at localbost: 3306 [root] (disconnected)

" W= 0B

=13 Drivers

----- IDEC-0ODEC Bridge

---- Jawa DB (Embedded)

---- Java DB (Embedded)

---- Java DB (Metwork)

---- MywSOL (Conneckor) driver)

---- PostgresgL

Eﬂ jdbciderby: jflocalhost: 1527 isample [app on &PP]

E}Eﬂ jdbc:derby: fflocalhost: 1527 teskl [uTest on UTEST]

E}Eﬂ jdbcimyesgl: fflocalhost: 3306 exams [root on Default schema]
EEI---.@ Web Services

The idea is that you start the Java DB virtual server, and then create and manipulate databases
on the server. There should be a database called sample already set up: (But don't worry if it's
not there as we'll create our own database.)

In the image above, there are three databases: one is called sample, one is called test1, and the
otheris called exams.

For the project in this section, we're going to set up a new database. You'llthen learn how to
connect to this database using Java code. The database we'll create will be a simple one-table
affair, rather than multiple tables connected together. You can indeed create multiple tables with
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Java DB, but we don't want to complicate things unnecessarily.

Starting the Virtual Server

The first thing to do is to start the server. So right click on Java DB. You'll see a menu appear.
Select Start Server:

== Databases
[i MySOL Server at localhost: 3306 [root] (disconnected)

..... 1 Create Database...

..... 7 Properties,.,

---- Java DB (Mebwork)

---- FySOL (Connector)] driver)

---- PostgrescL

E.j jdbciderby: fflocalhost: 1527 isample [app on APP]

+|§_ﬂ jdbc:derby: fflocalhost: 1527 ftestl [uTest on UTEST]

+E.ﬂ jdbeimysql fflocalhost: 33061 exams [root on Defaulk schemal
+.@_ Web Services

Have a look at the Output window and you'll see a few messages appear: (If you have a firewall
running, you'll need to let the Java DB server through.)

: Output - Java DB Database Process -

=
Security manager installed using the Basic serwer security policy. M
Apache Derby MNetwork Serwer - 10.4.1.3 - (648733) started and ready

to accept connections on port 1527 at zO09-11-17 11:03:0&5.7&65 GMT

Once the serveris up and running you can create databases. You'll see how to do that in the next
lesson.
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<-- Save File Dialogue Box | Creating a Database -->

Back to the Home Page
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Now that your server has been started, you can go ahead and create a database.

To create a new database, right click on Java DB again. From the menu that appears, select
Create Database:

: Projects | ‘Files | : Services il =
- E Databases

[i MySOL Server ak localhost: 3306 [root] (disconnected)

[i Fﬁtart Server

& Drrivv
B‘n Skop Server
E:l jdbc = ple [app on &PP]
= Create Database. .,
|52 b " t1 [uTest on UTEST]
E T 1 % I 1o | S =ams [rook on Default schema
g .:II:.| roperties. .. ja toiliati

EEI---@ Web Services
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When you click on Create Database, you'll see a dialogue box appear:

® Create Java DB Database

Database Mame:

ser Mame:

Password:

x]

Database Location: |C:'|,D-:u:uments and Settings'l,ka';.fspn:'l,.netbeans-de| [ Propetties. .. ]

Ik

Zancel

Type a name for your database in the first box. Call it Employees. Type any User Name and

Password (something a bit harder to crack than ours below!):

W Create Java DB Database

E3

Database Mame: |Em|:|||:|~,.-'ees |
Uset Mame: |a|:|min |
Password: |admin |
Database Location: |C:'|,D-:u:uments and SEttingS'l,kﬂ‘:.-‘SpE'l,.I'|E|:|:IEE|I'IS-I:|E| [ Properties... ]

l

Ik

H Cancel ]

Click OK to create your database. It should then appear on the list:
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: Projects ‘Files - Services i =
=& Databases

> [i Myw3QL Server at localhost: 3306 [root] (disconnected)

[i Jawva DB

uﬁ Drivers

E_j jdbc:derby: fflocalhost: 1527 [Emplovees [admin on A0RMIM]
>|§_j jdbc:derby i flocalhost: 1527 fsample [app on APP]

Eﬂ jdbc:derbyy: fflocalhost: 1527 fkest1 [uTest on UTEST]

E.j jdbeimysqlifflocalbost: 3306 exams [rook on Default schema)
- 0B weh Services

Creating a Table in the Database

Now that the database has been created, you need to create a table in the database. To do so,
right click on your database. From the menu that appears select Connect:

: Projects ‘Files : Services il =
=& Databases

[i MySOL Server ak localhost: 3306 [root] (disconnected)
[i Jawa DB

#1030 Drivers

E_ﬂ jdbc:derby: fflocalhost: 1527 [Emplovees [admin on A0MIR]

Ej a[alaC=E  Conneck. . 1
[}Ej jdbc:derbey: ), 15T]
[}E_j jdbcimeysqliy ault schema)
Eﬂ---@ Web Services
Refresh
Delete Delete
Properties

When a connection is made, you'll see some default folders for Tables, Views, and Procedures
(see further down if your screen is not like this):
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: Projects ‘Files - Services i =
=& Databases
[i My3QL Server at localhost: 3506 [root] (disconnected)
[i Jawva DB
}uﬁ Drivers
—}- jdbc:derby: fflocalhost: 1527 [Emplovees [admin on ADMIN]
_| Tables
_| Views
_I Procedures
E_ﬂ jdbc:derby:f flocalhost: 1527 fsample [app on APF]
E.j jdbciderby: fflocalhost: 1527 fkestl [uTest on IUTEST]
E}E_j jdbc:rvsqgl: fflocalhost: 3306/ exams [root on Default schema]
].@ Web Services

[y |

Il

[y

To create a new table in your database, right click the Tables folder. From the menu that appears,
select Create Table:

: Projects ‘Files : Services il =
=& Databases

[i MySOL Server ak localhost: 3306 [root] (disconnected)

[i Jawa DB

[*-I2) Drivers

—}- jdbc:derby: fflocalhost: 1527 Emplovees [admin on A0MIN]

Il

_I Pron  Pecreate Table...
E_j jdbc:derl  Evacite command...  @PP on APP]
<[5 jdbe:derd lest on UTEST]
E}E.j jdbe:niys Refresh oot on Defaulk scherna)
#- 0% weh Services

If you don't see just the three folders above, but have something like this instead:
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: Projects : Files : Services

a =

=& Databases
>[i Java DB
,_l, Drivers
E} jdbcrderby: flocalhost: 1527 /Employees [admin on ADMIN]
o8 arp

o)

_| Views Create Table...
—I Proce Recreate Table...
B NULLID
% SQLI Execute Command...
w8 srs
E% SYECAT Refresh

w-E 5YSCS_DIAG

w-Ey SYSCS_UTLL

-5 SYSFUN

B SYsIBM

m-E4 svsPrROC

@B SYSSTAT

E}Eﬂ jdbc:derby: flocalhost: 1527 fsample [app on APF]
].@, Web Services

[

- Android Devices
Ej---DECt, Hudson Builders
- Kenai Instances
Eﬂ---@ Issue Trackers

Click the APP entry, and then right-click on Tables.

When you click on Create Table, a dialogue box appears. Either this one:
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Or this one:

® Create Table

Table name: |Untitleu:|

%]

kKey | Index | Mull | Unigue

Ol 0 |[&®]| O

Zolurmn name

[ &dd column

c

S &
(0.4 l [ Cancel
E:] Create Table u
Table name: |Untitled
Key Index  Mull  Unigue  Column name Data type Size Add column |
Edit
Remaove
1 | 1] 3
&9 Add columns to the list.
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From here, you not only type a name for your table, but you also set up the columns for the
table.

In the Table Name at the top, delete the default name of Untitled. Type a new name for your
table. Call it Workers. You'll then have a table called Workers, which is in the Employees
database.

But you can't click OK just yet as the table has no columns in it. We want to create columns with
the following names:

ID
First_Name
Last_Name

Job_Title

The ID column will hold a unique identifying number. T his will identify a row in the table.A column
with unique data in it is known as a Primary Key. Because it's the Primary Key, the column has to
hold data: It can't hold a null value. (A null value just means there's no information there.)

If your Create Table dialogue box is like the first one, then put a tick in the box for Key. When you
tick the Key box, check marks will also appear for Index and Unique. Now enter a title in the
Column Name area. Type ID:

® Create Table E|
Table name: i.'-:-'-.-'nrkers | Cner F'.D_;_I
kKey | Index  Mull | Unigue | Column name L fedesan
F] D m [ Remove ]
< >
(0].4 l [ Cancel
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You now need to specify what kind of data is going in to the column. For our ID column, we'll have
Integers. So scroll along until you come to Data Type. Click on Data Type and a drop down list
will appear. From the drop down list, select Integers:

Colurnn name Data kvpe Size
INTEGER: v

LOMG WARCHAR, #
DECIMAL
SMALLIMT

BLOG

DOUIBLE

BIGINT

< | |TIMESTAMP v

If your dialogue box is like the second one, then you need to click the Add Column button to add
your first table column. You'll see another dialogue box appear. This one:
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() Add Column [t S|

Mame:
Type: NUMERIC .
Size: Scale:

Default:

Constraints
[] Primary key [ Unigue Mull  []Index

[7] Check:

¥ Provide valid column name.

K, Cancel

The NAME is the name of the column in the table, like ID, First_Name, etc. The TYPE is the DATA

TYPE, Integer, VARCHAR, etc. Click the dropdown list to see more. Then check or uncheck the
CONSTRAINT S boxes as indicated below:
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@) Add Column

Mame: ID

Type: INTEGER
Size:

Default:

Constraints

Unique

Scale:

(] Ml

Index

[] Check:

[

Ok

H Cancel ]

Click OK and you should be returned to the Create Table dialogue box:
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I::] Create Table

Table name: |Warkers

kKey Index  Mul  Unigue  Column name
v | & | | @ D

Data type
[INTEGER |

Size

A
il
[=]
m

Ok || Cancel |

We now have enough for the ID column in the table. Click the Add Column button on the right to
add a new column to the table. Enter the following values for this column (VARCHAR means a

variable number of characters):

Key: Unchecked

Index: Unchecked

Null: Unchecked

Unique: Unchecked
Column Name: First_Name
Data Type: VARCHAR
Size: 20

For the third column in your table, enter the following values:

Key: Unchecked

Index: Unchecked

Null: Unchecked

Unique: Unchecked
Column Name: Last Name
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Data Type: VARCHAR
Size: 20

For the final column, here are the values to enter:

Key: Unchecked

Index: Unchecked

Null: Unchecked

Unique: Unchecked
Column Name: Job_Title
Data Type: VARCHAR
Size: 40

When you're finished, your Table dialogue box should look like this:

Table name: |'-.-'-.-'u:nrker5 | Owner: IDI
Key  Index | Mul | Unigue  Columnname | Data bvpe Size | Scale
F ID INTEGER. 0 0
1| H | A [] [First_Name YARCHAR 20 0
| A | A [] |Last_Mame YARCHAR 20 0
B B B W kbTe  VARCHR

Click OK when you've entered all the information. Your table and table columns will then be
created:
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‘ Projects ‘Files - Services 0 =
=& Databases .

[i MySOL Server ak localbost: 3306 [root] {disconnected)
[i Java DB

+-I) Drivers
— jdbciderby: fflocalhost: 1527 )Emplovees [admin on A0MIN]

e

_|:| WORKERS

#-_] Indexes
+_| Foreign kevs

-] Views

+J Procedures
E_ﬂ jdbc:derby: fflocalhost: 1527 fsample [app on APP]

E_j jdbc:derby: fflocalhost: 1527 fkestl [uTest on IITEST]
+[5__ﬂ jdbc:mysql:fflocalhost: 3306 exams [root on Default schemal

-39 web Services

The next thing to do is to add some records to the database table. We'lldo that next.

<-- Java and Databases | Adding Records to a Database Table -->

Back to the Home Page
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A database table is like a spreadsheet, in that it has rows and columns. Each row in our table has
cells (fields) for an ID value, a First Name, a Last Name, and a Job Title. Shortly, you'll learn how to
write code to add new rows of information to the table. But you can use the NetBeans IDE to add
rows as well.

To add a new row to your table, right click on your table name. From the menu that appears,
select View Data:
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‘Projects

‘Files

- Services i =

=& Databases
[i My3QL Server at localhost: 3506 [root] (disconnected)
[i Jawva DB

E

=
=

E};j Drivers
I:—}- jdbciderby: fflocalhost: 1527 )Emplovees [admin on A0RMIMN]

----- FIRST
..... LAST |
----- J0E_T
] Indexe
-] Foreig
b Wiews

f-_| Procedures
j jdbc:derby: f flocall

View Data. ..

add Column,..
Refresh
Delete Delete

Grab Skructure...

Recreate Table. ..

Properties

E.j jdbciderby: flocalhost: 1527 fkestl [uTest on UTEST]
}Eﬂ jdbc:rvsqgl:fflocalhost: 3306/ exams oot on Default schema]

EEI---.@ Web Services

When you click on View Data, you'll see a new window appear in the main NetBeans window
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select % from ADHMIN.WOREEERS

n Connection: | jdbcderby: [ flocalhost: 1527 Employvess [admin on A0OMIN] s E[} % @ Fd}i

openstack

CLOUD SOFTWARE

11 | s |

Sept. 24th-25th

Was hr'ngmn DC select * From ADMIN, WORKE = |

= H B @ KK € > > ' Pagesize: @ Taokal Rows: 0

Register I FIRST MAME = LAST_MAME JOE_TITLE

You use the bottom half of window to enter new table rows. The top half is for SQL Commands.
(You'll learn more about them soon, when we've finished adding rows.)

To add a new row, click the icon with the green plus symbol, in the bottom half of the window:

EEEEE K< > rxeses o]

I FIRST_MAME = LAST_MAME JOE_TITLE

When your click the new row icon, a dialogue box appears:
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Insert Record

ID
FIRST_NAME |
LAST_MNAME

JOB_TITLE |

Enter values For the following columns that were Found in the table.

Time and date values must match the IS0 date and time Format,

Press CTRL+0 to koggle setting MIULL walue and CTRL+1 ko toggle setting
DEFALLT walue For a given column,

oy
| INTEGER
VARCHAR
| WARCHAR
| wARCHAR
W
[ Ik, H Show S0L H Clear ” Cancel ]

X

As you can see, there are text boxes for each column in our table. For the ID column, we'll use
sequential numbering, starting with 1. The second row in the table will then have an ID of 2, the
third row 3, etc. The numbers are not the row numbers: they are just unique values for each ID

field. We could have easily started with a value of 100 as the first ID number. The second number

would then be 101, the third 102, etc.

Enter the following data as the first row of your table:

ID: 1

First Name: Helen
Last Name: James
Job Title: IT Manager

Your dialogue box will then look like this:
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Insert Record

Enter values For the following columns that were Found in the table.

Time and date values must match the 150 date and kime Farmat,

Press CTRL+0 to koggle setting MIULL walue and CTRL+1 ko toggle setting

DEFALLT walue For a given column,

-
D |1 | INTEGER
FIRST_MNAME |Helen | WARCHAR
LAST_MNAME |James | WARCHAR
JOB_TITLE |IT Manager | WARCHAR

v

[ Ik, ] [ Show S0L ] [ Clear ] [ Cancel ]

Click OKwhen you're done and you'll be returned to the NetBeans window. The first row should

then be displayed:

I FIRST_MAME LAST_MAME JOE_TITLE

1 Helen James IT Manager

Add three more rows with the following data:

ID: 2

First Name: Eric
Last Name: Khan
Job Title: Programmer

ID: 3
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First Name: Tommy
Last Name: Lee

Job Title: Systems Analyst

ID: 4

First Name: Priyanka
Last Name: Collins
Job Title: Programmer

When you've finished adding the new rows, your NetBeans window should look like this one:

I

R N

FIRST_MAME
Helen
Eric
Tarnrmy
Privanka

LA&ST_MAME JOB_TITLE
James IT Manager
Khan Programmer

Lee
Collins

Syskems Analysk

Programmer

In the next lesson, you'lla few SQL commands.

Back to the Home Page

<-- Create a Database | SQL Commands -->

© All course material copyright Home and Learn
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SQL Commands
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= In the previous lesson, you created records in
your Java DB database table. In this lesson, you'll
learn a few SQL commands so that you can
manipulate records in a table.

SQL stands for Structured Query Language,
and is a way to query databases. You can select

Blame OVEI" WhO OWI'IS records, insert, delete, and update records,
SQL Server Problems7 create tables, drop tables, and more besides. It's

quite a powerful tool.

» SQLuses simple keywords to do the work. If you
CO N F IO want to select all the records from a table, the
serrwart | words SELECT and FROM are used, along with
the "all records" symbol, which is *:

SELECT * FROM table_name

If you look at the top half of the NetBeans window, you'll see that a SELECT statement has
already been set up: (NOTE: SQL is not case sensitive)

select * from ADMINWORKERS
¥ PDFmyURL.com
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This says "Select all the records from the table called Workers". (The ADMIN part, before the dot
of Workers, is something called a Schema. This describes the structure of the database, but also
identifies things like users and the privileges they have. Don't worry about schemas, as we won't

be going into them.)

In NetBeans, you run a SQL statement by clicking the Run button on the toolbar:

Connection: | jdbciderby: fflocalhost: 1527 Employees [admin on ADMIN] w Ej |_—'q}]

Iaelect * from ADMIN.WOREERS

The results from the SQL statements are then displayed in the bottom half of the window:

1D FIRST_MAME LAST_MAME JOE_TITLE
1 Helen James IT Manager
2 Eric Khan Programrmer
] Tarnrmy Lee Syskems Analysk
4 Privanka Caollins Frogrammer

The WHERE Clause

To narrow down your search results, you can use a WHERE clause with the SELECT statement:
SELECT * FROM table_name WHERE column_name=value

After the keyword WHERE you need the name of a column from your table. You then type an

equals sign, followed by a value.As an example, here's a SQL statement that returns all the

programmers in our table:

SELECT * FROM ADMIN.WORKERS WHERE JOB_TITLE='"Programmer"

To try this SQL Statement out, right-click your table name in the Services area. From the menu
that appears, select Execute Command:
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:Projects ‘Files - Services i =

=-E Databases
1: [i MySOL Server at localhost: 3306 [root] (disconnected)

B Java DB
_3;' ) Drivers
5’ jdbciderbey: filocalhost: 1527 Employees [admin on A0MIR]
- (&3] jdbciderbey: i
f} |::| jdbe:derbey: il Disconmect 5T]

'+i‘

-5 jdbe:mysal:f
- .@. Web Services

Execute Command. ..

Refresh

Properties

When you click on Execute Command, a new window appears. Type the above SQL Statement,

and then click the Run icon:

Connection: | jdbc:derbes fflocalhost: 1527 )Emplovees [admin on ADMIN]

SELECT * FROM ADMIN.WOREERS WHERE JOB TITLE—'Pngrammer'

The results will be displayed in the bottom half of the window:

] FIRST _MAME LAST_MAME JOB_TITLE
2 Eric Khan Programmer
|4 Privanka Collins Programmer

As you can see, two rows are returned from the query.

You can also use the keyword LIKE with the WHERE clause. This then replaces the equals sign.
LIKE is usually used with a wildcard character. The wildcard character % means "any characters",

for example, while an underscore is used for just a single character.

Instead of the equals sign or the keyword LIKE, you can also use the conditional operators
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(Greater Than, Less Than, etc.). If we had a salary column, we could search for all workers who
are getting paid more than 1000 a week:

SELECT * FROM ADMIN.WORKERS WHERE SALARY > 1000

Exercise
Try running the following SQL Statement:

SELECT * FROM ADMIN.WORKERS WHERE JOB_TITLE LIKE '%er’

How many results are displayed?

We'll leave SQL Statements there, as we now have enough to start programming. Before doing
so, however, close down the connection to your table by right clicking it in the Services are. From
the menu, select Disconnect:

:Projects ‘Files - Services i =
=-E Databases

[+ [i MySOL Server at localhost: 3306 [root] (disconnected)

[i Java DB

[ 2) Drivers

E'}" jdbciderbey: ilocalhost: 1527 Employees [admin on A0MIN]

Ej jdbciderbe: f "

'--}E-j s = aay  Disconneck =57]

553*"@ Jbeimysall e Command. ault schema]
40 Web Services

Refresh

Properties

We'll connect to this database and table again, using Java code this time

<-- Adding New Records | Connect to a Database Using Java Code -->
¥ PDFmyURL.com
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Back to the Home Page
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Connect to a Database Using Java Code

Databases: 123456

Amazing Access Databases
in minutes

D T e e S * . ~ -

Download a Free Trial Today

DBConnect:

= |n a later section, you'll create a Java form that
loads information from a database. The form will
have Next and Previous to scroll through the
data. Individual records will then be displayed in
text fields. We'll also add button to Update a
record, Delete a record, and create a new record
in the database.

So start a new project for this by clicking File >
New Project from the NetBeans menu. Create a
Java Application. Call the package
database_console, and the Main class

To get started, and for simplicity's sake, we'lluse
a terminal/console window to output the results
from a database.
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Mame and Location

O p (=311 Project Mame: |datal:uase_u:u:un5::ule |
Clﬂud Project Locakion: |C:'I,D|:n:ument5 and Settingsikayspoi iy Dn:ul [ Browse, .,
Servers Project Folder: | Settingsikayspoi iy Du:ucuments'l,NetEieansl
1 tlﬂ EO-SEWEIE [ ] Use Dedicated Folder for Staring Libraries
In minutes y _
Libraries Folder: | Browse, .,
Different users and projects can share
the same compilation libraries {see Help
For details).
Create Main Class |datal:uase_u:u:unsu:ule.DBCDnnect
STARTING AT
2- ZfHR- When you click Finish, your code should look like this:
package databhase console;
WINDOWS public class DEConnect |
STARTING AT
8¢ public static void mair(String[] args) |
/HR.
b
H

(.’-‘ rackspace.

HOSTING

Connecting to the Database

To connect to a database you need a Connection object. The Connection object uses a

DriverManager. The DriverManager passes in your database username, your password, and the
location of the database.

Add these three import statements to the top of your code:
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import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;

To set up a connection to a database, the code is this:

Connection con = DriverManager.getConnection( host, username, password );

So the DriverManager has a method called getConnection. T his needs a host name (which is the

location of your database), a username, and a password. If a connection is successful, a
Connection obiject is created, which we've called con.

You can get the host address by looking at the Services tab on the left of NetBeans:

:Projects ‘Files
--B& Databases

- [@ JavaDB
+;'| Drivers

+ @ Web Services

-Services

+ [i My30L Server at localhosk: 3506 [root] (disconnected)

,l'l_:,_j jdbc:derbey: flocalhost: 1527 [Employees [admin on ADMIN]
#-[5] jdbe:derby:jflocalhost: 1527 sample [app on APP]

- [53] jobc:dertry: flocalhost: 1527 test1 [uTest on UTEST]
-3 idbcimysql:fflocalhost: 3306/exams [root on Default schemal

4 =

The address of the highlighted database above is:

jdbc:derby:/llocalhost:1527/Employees

The first part, jdbc:derby:/llocalhost, is the database type and server that you're using. The
1527 is the port number. The database is Employees. This can all go in a String variable:

String host = "jdbc:derby://localhost:1527/Employees”;
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Two more strings can be added for the username and password:

String uName = "Your_Username_Here";
String uPass= " Your_Password_Here ";

Add these three string before the connection object and your code would look like this:

package datshase console;
import java.sgl.Connection;
import java.sdl.DriverManager:
iwport Java.sgl.30LException:

public class DBConnect

public static void main(2tring[] args) |

Connection con = DriverManhager. getComnmectionihost,

String host = "jdbec:derby: /flocalhost: l1EE7 Enployeas";
String wlame = "adwmin';
Btring uPass = "adwmin";

ulMame,

uPas=s) ;

As you can see in the image above, there is a wavy underline for the Connection code. The
reason for this is because we haven't trapped a specific error that will be thrown up when

connecting to a database - the SQLException error.

It's the DriverManager that attempts to connect to the database. If it fails (incorrect host address,
for example) then it will hand you back a SQLException error. You need to write code to deal with

this potential error. In the code below, we're trapping the errorin catch part of the try ... catch

statement:

try {

}
catch (SQLExceptionerr){
System.out.printin( err.getMessage( ) );
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}

In between the round brackets of catch, we've set up a SQLException object called err. We can
then use the getMessage method of this err object.

Add the above try ...catch block to your own code, and move your four connection lines of
code to the try part. Your code will then look like this:

public static woid mair(Stringl[] args) |

try |
String host = "jdbec:derby: /flocalhost: 1EE7 fEmployeas";
String ulame = "admin';
Btring uPass = "admin';

Contiection con = DriwverManager . gedkCommectiomihost, ulName, wPass) ;
}
catch  BQLException err |

System. out_printlni err.getMessage| 1 I;

Try running your code and see what happens.
You may get this error message in the console window:

"java.net.ConnectException : Error connecting to server localhost on port 1527 with
message Connection refused: connect."”

If you do, it means you haven't connected to your database server. In which case, right click on
Java DB in the Services window. From the menu that appears, click Start Server:
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:Projects ‘Files - Services i =
o= Databases
+ [i MywSQL Server at localhost: 3306 [root] (disconnected)

-3 =

g otart Server

E_j i FEmplovees [admin an ADMIN]
+E_j i Create Database... fisample [app on APP]
#Ed i Properties... Pftest] [uTest on UTEST]

+|5_j jdbcrnysgl:fflocalhost: 3306,/ exams [root on Defaulk scherna]
+,§§g Web Services

You need to make sure that any firewall you may have is not blocking the connection to the
server.A good firewall willimmediately display a message alerting you that something is trying to
get through, and asking if you want to allow or deny it. When you allow the connection, your
NetBeans output window should print the following message:

"Apache Derby Network Server -10.4.1.3 - (648739) started and ready to accept
connections on port 1527 at DATE_AND_TIME_HERE"

Once your server is started, run the programme again. There's a very good chance you'll get
another error message:

"No suitable driver found for jdbc:derby://localhost:1527/Employees"
The reason for this erroris that the DriverManager needs a Driver in order to connect to the
database. Examples of drivers are Client Drivers and Embedded Drivers. You can import one of
these so that the DriverManager can do its job.

Click on the Projects tab to the left of the Services window in NetBeans. (If you can't see a
Projects tab, click Window > Projects from the menu bar at the top of NetBeans.)

Locate your project and expand the entry. Right-click Libraries. From the menu that appears,
select Add Jar/Folder:
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:Projects 4l = :Files  Gervices
+@- conditionalLogic A
—@- database_console

+._|7_-"| Source Packages

+.,_E| Tesk Packages

+_a T &ddProject..,

|- & db_ii  Add Library...

e Add AR Folder. .

|- (5 dbOn _
+$’ dbted. Properties
+@- Deskbopapplicationi
+@- DialogBaxes
fillesy :

When you click on Add Jar/Folder a dialogue box appears. What you're doing here is adding a
Java Archive file to your project. But the JAR file you're adding is for the derby Client Drivers. So
you need to locate this folder. On a computer running Windows this will be in the following
location:

C:\Program Files\Sun\JavaDB\lib

The file you're looking for is called derbyclient.jar. If you can't find it, or are using an operating
system other than Windows, then do a search for this file. Note the location of the file.

In the dialogue box, select the derbyclient.jar file:
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W Add JAR/Folder

Laok in: |E:| lib v| ¥ ,F||E
@l derby . jar @l derbyLocale_ja_JP.jar Reference as
derbey . war @ derbvLocale_kn_KR.jar | (%) Relative Path:

@ derbyelient. jar @l derbyLocale_pl.jar |..,|'..,|'..,|'..,|'..,|'F'r|:u;|ram FiIes,l'Sun,l'Ja~|
@l derbyLocale_cs.jar @l derbyLocale_pt_BR.jar ; ;

@l derbyLocale_de_DE.jar @l derbyLocale_ru.jar
@l derbyLocale_es.jar @l derbyLocale_zh_CM.jar | | [ ]

@ derbyLocale_fr.jar @ derbylocale_zh_TW.jar () Absolute Path:
@l derbyLocale_hu.jar @l derbynet. jar

rarm Wariahle
P yariaiine:

@ drbyLeaieiar @ LT |C:'|,F‘ru:ugram FiIes'l,Sun'l,JavaDEi'l,IiI:u'l,n:|
< | >
File name: |derhyclient.jar | I Open l

Files of type: |Classpath Entry (Folder, ZIP or J4R File) w | Cancel |

Click Open and the file will be added to your project library:

‘Projects 4 x :Files i Services

.@J colour_exercise
@J conditionall ogic
EI@ database_ronsole B
IE Source Packages

IE Test Packages

E}Iﬁ Libraries

|

F- ] EE S AE
- #-[E) 0K 1.6 (Default)
-8 Test Libraries b

Now that you have a Client driver added to your project, run your programme again. You should
now be error free. (The Output window will just say Run, and Build Successful.)

In the next lesson, we'll continue with this Java database tutorial.
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<-- SQL Commands | Connecting to the Database Table -->

Back to the Home Page
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Now that you have connected to the database, the next step is to access the table in your
database. For this, you need to execute a SQL Statement, and then manipulate all the rows and
columns that were returned.

To execute a SQL statement on your table, you set up a Statement object. So add this import
line to the top of your code:

Databases: 123456

Monitor database performance, servers

and applications.

import java.sql.Statement;

In the try part of the try ... catch block add the following line (add it just below your Connection

line):

Statement stmt = con.createStatement();

Here, we're creating a Statement object called stmt. The Statement object needs a Connection

object, with the createStatment method.

We also need a SQL Statement for the Statement object to execute. So add this line to your

Download Now
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code:
String SQL = "SELECT * FROM Workers";
The above statement selects all the records from the database table called Workers.

We can pass this SQL query to a method of the Statement object called executeQuery. The
Statement object will then go to work gathering all the records that match our query.

However, the executeQuery method returns all the records in something called a ResultSet.
Before we explain what these are, add the following import line to the top of your code:

import java.sql.ResultSet;

Blame Over Now add this line just below your SQL String line:

Who Owns ResultSet rs = stmt.executeQuery( SQL );

SQL Server So our ResultSet object is called rs. This will hold all the records from the database table. Before
PI’U b|em5? we go any further, though, here's an explanation of what ResultSets are.

ResultSets in Java

& A ResultSet is a way to store and manipulate the records returned from a SQL query. ResultSets
CO N Fl 0 come in three different types. The type you use depends on what you want to do with the data:

SOFTWARE
1. Do you just want to move forward through the records, from beginning to end?

2. Do you want to move forward AND backward through the records, as well as detecting any
changes made to the records?
3) Do you want to move forward AND backward through the records, but are not bothered
about any changes made to the records?

3. Do you want to move forward AND backward through the records, but are not bothered
about any changes made to the records?

Type number 1 on the list above is called a TYPE_FORWARD_ONLY ResultSet. Number 2 on the
list is a TYPE_SCROLL_SENSITIVE ResultSet. The third ResultSet option is called
TYPE_SCROLL_INSENSITIVE.

¥ PDFmyURL.com


http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

The ResultSet type goes between the round brackets of createStement:
Statement stmt = con.createStatement();

Because we've left the round brackets empty, we'll get the default RecordSet, which is
TYPE_FORWARD_ONLY. In the next section, we'lluse one of the other types. But you use them
like this:

Statement stmt = con.createStatement( RecordSet.TYPE_SCROLL_SENSITIVE );
So you first type the word RecordSet. After a dot, you add the RecordSet type you want to use.

However, it doesn't end there. If you want to use TYPE_SCROLL_SENSIT IVE or
TYPE_SCROLL_INSENSIT IVE you also need to specify whether the ResultSet is Read Only or
whether it is Updatable. You do this with two built-in constants: CONCUR_READ_ONLY and
CONCUR _UPDATABLE.Again, these come after the word RecordSet:

ResultSet. CONCUR_READ_ONLY
ResultSet. CONCUR_UPDATABLE

This leads to a rather long line of code:

Statement stmt = con.createStatement( RecordSet.TYPE_SCROLL_SENSITIVE,
ResultSet.CONCUR_UPDATABLE);

One more thing to get used to with ResultSets is something called a Cursor. A Cursor is really
just a pointer to a table row. When you first load the records into a ResultSet, the Cursor is

pointing to just before the first row in the table. You then use methods to manipulate the Cursor.
But the idea is to identify a particular row in your table.

Using a ResultSet

Once you have all the records in a Results set, there are methods you can use to manipulate your
records. Here are the methods you'll use most often:
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Mowes the Cursor to the next row in vour table. If
next there are no more rows in the table, a value of
False will be returned.

Mowes the Cursor back one row in vour table. If
previous there are no more rows in the table, a value of
False will be retumed.

first Mowes the Cursor to the first row in vour table

last Moves the Cursor to the last row in vour table

Moves the Cursor to a particular row in the table.
absolute So absolute( 3 ) will move the Cursor to row
number 5 in the table

The ResultSet also has methods you can use to identify a particular column (field) in a row. You
can do so either by using the name of the column, or by using its index number. For our Workers
table we set up four columns. They had the following names: ID, First_Name, Last_Name, and
Job_ Title. The index numbers are therefore 1, 2, 3, 4.

We set up the ID column to hold Integer values. The method you use to get at integer values in a
column is getint:

int id_col = rs.getint("ID");

Here, we've set up an integer variable called id_col. We then use the getint method of our
ResultSet object, which is called rs. In between the round brackets, we have the name of the
column. We could use the Index number instead:

int id_col = rs.getint(1);
Notice that the Index number doesn't have quote marks, but the name does.

For the other three columns in our database table, we set them up to hold Strings. We, therefore,
need the getString method:

String first name = rs.getString("First Name");
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Or we could use the Index number:
String first_name = rs.getString(2);

Because the ResultSet Cursor is pointing to just before the first record when the data is loaded,
we need to use the next method to move to the first row. The following code will get the first
record from the table:

rs.next();

int id_col = rs.getint("ID");

String first_name = rs.getString("First_Name");
String last_name = rs.getString("Last_Name");
String job = rs.getString("Job_Title");

Notice that rs.next comes first in this code. This will move the Cursor to the first record in the
table.

You can add a print line to your code to display the record in the Output window:

System.out.printin(id_col + " " + first_name + " " + last_name + " " + job );

Here's what your code should look like now (we've adapted the print line because it's a bit too
long):
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try |

String host = "jdbe:derby: fflocalhost: 1EE7 fEmployeas";
String wlame = "adwmin';
Btring uPass = "adwin";

Connection con = DriverManager . gedComnecticonihost, ulName, wPass);

Btatement stmt = Con.oemsStimensd | ) 2
String sgl = "SELECT * FROM Workers";
Besultfet rs = stnbt . eweonelusy(sqgl);

rs_omeil);

int id col = rs.gam("ID");

String first name = rs.geSengl'First Hame"):
String last name = rs._gaSwgl'Last HName');

String Job = rs.gsSem("Job Title'"):

String p = id col + " " + first name + " " + last _name + " " + job:
Bystem. cut_printclnip);

}

catch  BQLException err |

Bysten. cut.printlni err.getMessage| ) 1;

if you want to go through all the records in the table, you can use a loop. Because the next
method returns true or false, you can use it as the condition for a while loop:

while (rs.next()){

}

In between the round brackets of while we have rs.next. This will be true as long as the Cursor
hasn't gone past the last record in the table. If it has, rs.next will return a value of false, and the
while loop will end. Using rs.next like this will also move the Cursor along one record at a time.
Here's the same code as above, but using a while loop instead. Change your code to match:
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try |

String host = "jdbeo:derby: fflocalhost: 1527 fEmployess";
String ulName = "adwnin';
String uPass = "adwin';

Connection con = DriverManager.getCommectiomihost, wame, uPass);

Statement sStmwbt = Con.cefeSmenen | ) ;
String sql = "SELECT * FROM Workers";
Besultlfet r= = stwmb . ecsorelusy (Sol) ;

while {r=s_m=ai)) {
int id col = rs_gem("ID");
String first_name = rs.geSemgl'First Name'):
String last name = rs._geSengl'Last Hame");
String job = rs.geSeeg("Job Titcle');

String p = id _col + " " 4+ first_name + " " + last_ name + " " + job;
System. out_printlnip);

}
catch { SQLException err ) |

Bystem. cut _printlni err.getMessage| ) 1;

When you run the above code, the Output window should display the following:

Tt

1l Helen James IT Manager

Z Eric Fhan Programmer

3 Tommy Lee Systems Analyst

4 Privanka Collins Programmer

BUILDL SUCCEZZFUL (total time: Z seconds)

Now that you have an idea of how to connect to a database table and display records we'll move
on and write a more complex programme using forms and buttons to scroll through the records.

<-- Connect to Database | Databases and Java Forms -->
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Databases and Java Forms: 12345678

It was the in the W igW=W bad index

Stop guessing, we’ll show you.
O New Relic.

Get Started Now!

In this section, you'll create a form with buttons and text fields. The buttons will be used to scroll
forwards and backwards through the records in a database table. We'll also add buttons to
perform other common database tasks. The form you'll design will look something like this:
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Beginners PHP
Cit NET |1 | |He|en | |James |
Java for Beginners
Job Title: |IT Manager |
[
'_f cnntegt_“r_:_hl G Firsk Previous MNext Last
Web Development
Solutions for Update Record Delete Record Mew Record
Online Publishers
& Eﬁt&l‘pl‘iSES Save Mew Record Cancel New Record
Make Your Website ™
ﬂEﬂ.‘asmr to Usg Today. Start a new project for this by clicking File > New Project from the NetBeans menu. When the

dialogue box appears, select Java > Java Application. On step one of the dialogue box, type
B database_form as the Project Name. Uncheck the box at the bottom for Create Main Class.
FOW YOur Click the Finish button to create an empty project.

* Improve Ecommerce
In the Project area on the left locate your database_form project, and right click the entry. From

= S the menu that appears select New > JFrame Form:
= Update User Interface
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+* Enhance Database
+ Search Design

* Maintainance

+ Web Programing

Call Now for a

Free Consultation!

1 (914) 328-2269

: Projeckts 40 x| Files - Services

F- & a0e_cxercise A
@- CelsiusConverterProject
@- colour_exercise

@- conditionalLogic

@ database_consale

=&

& MeEw b E JFrame Form. ..
- _— [&] Java Class...
. l: Clean and Build L] Java Package...
. B0 Clean [&] Java Interface...
Generate Javadoc | Panel Form...
n || Entity Class...
un
Db |ﬁ__5| Entity Classes from Database...
Profile T Other...
Test Alt+F5
Set Configuration 3
Properties

When the dialogue box appears, type Workers for the Class name, and Employees as the
package name. When you click Finish, you should see a blank form appear in the main NetBeans
window.

Add a Panel to your form. Then place four Text Fields on the panel. Delete the default text for
the Text Fields, leaving them all blank. Change the default variable names for the Text Fields to
the following:

textID
textFirstName
textLastName
textJobTitle

Add a label to your panel. Position it just to the left of the job title Text Field. Enter "Job Title" as
the text for the label. Arrange the Text Fields and the Label so that your form looks something
like this:
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Job Title:

Now have a look at the Inspector area to the left of NetBeans. (If you can't see it, click Window >
Inspector from the NetBeans menu.) It should match ours:

:Navigator : Inspector F ox
B Form Warkers
-5 Other Companents
5
—r_] jPanell [JPanel]
[ textID [JTextField]
[ textFirsthlame [JTextField]
[ textLastMame [JTextField]
el jLabell [JLabel]
o[ beklobTitle [TTextField]

What we want to do now is to have the first record from the database table appear in the text
fields when the form first loads. To do that, we can call a method from the form's Constructor.

First, though, we can add Client Driver JAR file to the project, just like last time. This will prevent
any "Driver Not Found" errors. So, in the Projects area, right click the Libraries entry for your
project. From the menu that appears, select Add JAR/Folder. When the dialogue box appears,
locate the derbyclient jar file. Then click Open to add it to your project.

In the main NetBeans window, click the Source button at the top to get to your code. Now add
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the following import statements near the top:

import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.SQLException;
import java.sql.Statement;
import java.sql.ResultSet;
import javax.swing.JOptionPane;

You've met all these before, the first five from the previous section. The last one, JOptionPane, is
so that we can display error messages.

Inside of the Class, add the following variable declarations:

Connection con;
Statement stmt;
ResultSet rs;

Just below the Workers Constructor, add the following method:

public void DoConnect( ) {
}

Now add a call to this method from the Constructor:

public Workers() {
initComponents();
DoConnect();

}

Your code window will then look like this: (Don't worry if you have underlines for the import
statements. Unless they're red underlines. In which case, you may have made a typing error.)
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import
import
import
import
import

import

public

Java.
Java.
java.
jawa.
java.

javax . swing. JO0ptionPane;

class Workers extends javay. swing. JFrame |

=ql.
=sql.
=ol.
=ol.
soql.

package Employess;

Connection;
DriwverManager:
SQLException;
Statenent ;
Result et ;

Connection con;
Btatement stokt;
RBesultlSet rs;

public Workerzsi() |

initComponentsi);

DoConnect () ;

public woid DoConnect () |

What we've done here is to set up a Connection object called con, a Statement object called
stmt, and a ResultSet object called rs. We've set them up at the top because our buttons will

need access to these objects.

When the form loads, our DoConnect method will be called. We can add code here to connect to

the database, and display the first record in the text fields.

The code to add for the DoConnect method is almost identical to the code you wrote in the

previous section. It's this:

¥ PDFmyURL.com


http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

public woid DoConnect () {

stmt = coh. careSmenan| ) -
Scring sgl = "SELECT * FROM Workers";

rs = stmb . essouetusy (Sgl)

rs_onedl);

int id col = rs.gami{"ID");

Gtring id = Integer. tofStringiid coll;
String first = rs_geSemg("First Name")
String last = rs._ geSweg("Last Hame")
String job = rs.geSeeg("Job Title"):

textID. secText (id) ;
textFirstName . setText (first);
textLastNane . setText (last) ;
textJobTitle. secText (job) ;

}
catch { BQLException err ) |

conn = DriverManager .  getlomnectionihost

try |
Btring host = "jdbe:derby: fflocalhost: 1527/ Enployeas";
Btring wame = "adwmin';
Btcring uPass = "adwmin";

uMame, uPass);

JoptionPane. showessagaelial oo (lMorkers _this, err.getMessage (),

One line that you may not have met is this one:

String id = Integer.toString(id_col );

Because the ID column is an Integer, we need to convert it to a String for the setText method of

the Text Field. We need to do this because Text Field's don't accept Integer values directly - you

need to convert them to text.

All the other lines in the code should be familiar to you by now. Study the code to make sure you
know what's happening. Then add it your own DoConnect method.
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You can run your programme now. First, though, make sure to start your Java DB server from the
Services window.

When you run your programme, you should see the first record displayed in the Text Fields:

EEX

|1 | |He|en | |.James |

Job Title: |IT Manager |

Now that we have the first record displayed, we can add some buttons to scroll through the rest
of the table data. We'lldo that in the next lesson.

<-- Connect to a Table | Database Scrolling Buttons -->

Back to the Home Page
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What we'lldo now is to add four buttons to the form. The buttons will enable us to move forward
through the records, move back, move to the last record, and move to the first record.

So add a new panel to your form. Enlarge it and then add for buttons to the panel. Change the
variable names of the buttons to the following:

btnNext
btnPrevious

btnLast

btnFirst

Change the text on each button the Next, Previous, Last, First. You form will then look something
like this:
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on the
with

Stop guessing,
we’ll show you.

Get Started
Now!

O New Relic

Job Title: | |

[ First ] [ Previous ] [ Next ] [ Last ]

Move to the Next Record

Double click your Next button to create a code stub.

You need to do two things with the Next button: first, check if there is a next record to move to;
and second, if there is a next record, display it in the Text Fields. We can create an IF Statement
for this. But it needs to be wrapped up in a try ... catch block. So add the following to your Next
button code stub:

try {
if (rs.next()){

}

else {
rs.previous( );
JOptionPane.showMessageDialog(Workers.this, "End of File");

}

}

catch (SQLExceptionerr) {
JOptionPane.showMessageDialog(Workers.this, err.getMessage());

}
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The IF Statement moves the ResultSet on one record at a time. If there isn't a next record then a
value of false is returned. The Else part moves the ResultSet back one record. That's because
the Cursor will have moved past the last record.

In the curly brackets for the IF Statement we can add the code to display the record in the Text
Fields:

int id_col = rs.getint("ID");

String id = Integer.toString(id_col);
String first = rs.getString("First_Name");
String last = rs.getString("Last_Name");
String job = rs.getString("Job_Title");

textiD.setText(id);
textFirstName.setText(first);
textLastName.setText(last);
textJobTitle.setText(job);

This is the same code we have in our DoConnect method. (We could create a new method, so as
not to duplicate any code, but we'll keep it simple.)

The code for your Next button should now look like this:
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try
if (rs_nem()) |
int id col = r=s.gemi{"ID");
String id = Integer. toSéripg(id col):
String first = rs._ geSeeg("First Mame');
String last = rs_geSheg('Last Hawe");
String job = rs.gsSeeg("Job Title"):

textID. setText (id) ;
textFirstName setText (first);
textLastNamne . zetText (lazt) ;
textJobTitle. secText (job) ;
}
else |
Y= _pevous | )

JoptionPane . showassagalialog(Morkers. this, "End of File");

}
catch (50LException err) |
JOoptionPane . shomessagelizlog(Workers_this, err . getlMessage());

When you've added your code, run your programme and test it out. Keep clicking your next
button and you'll scroll through all the records in the table. However, there is a problem.

When you get to the last record, you should see an error message appear:
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l4 | |Privanka | [Collins |

Job Title: |Prngrammer |

Message

This method should only be called on ResultSet objects that
are scrollable (type TYPE_SCROLL _INSENSITIVE).

OK

The problem is that we've added an rs.previous line. However, we've used the default ResultSet
type.As we explained in the last section, this gets you a ResultSet that can only move forward.
We can use the type suggested in the error message.

Stop your programme and return to your coding window. In your DoConnect method, locate the
following line:

stmt = con.createStatement();
Change it to this (yours need to go on one line):

stmt = con.createStatement( ResultSet.TYPE_SCROLL_INSENSITIVE,
ResultSet.CONCUR_UPDATABLE );

The ResultSet type will now allow us to scroll backwards as well as forwards.

Run your programme again. Click the Next button until you get to the last record. You should see
the error message from the try part of the try ... catch block appear:
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|F'ri~_.fanka

| (Calling |

Job Title:

Firsk

|Prugrammer

Message

@ End of File

ask

oK

In the next lesson, you'll learn how to backwards through your database records.

<-- Databases and Java Forms | Move Back through a Java Database -->

Back to the Home Page
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Move Back through a Java Database

" The code for the Previous button is similar to
the Next button. But instead of using rs.Next,
you use rs.Previous.

Return to the Design window and double click
your Previous button to create a code stub.

Instead of typing out all that code again, simply

copy and paste the code from your Next button.

» Play Games

lumosity - Reclaim Your Brain™

Then change the rs.Next, in the IF statement to

rs.Previous. Change the rs.Previous in the ELSE

part to rs.Next. You can also change your error

message text from "End of File" to "Start of File".

Your code should look like this:
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try |
if (rs.peioms()) |
[ int id col = rs.gam("ID");

String id = Integer. fofSiringiid col);
‘ Eﬂntegr‘a String first = rs._ geSwg("First Mame");
<] i String last = rs_gefSwg('Last Hame")

String job = rs.geSeeg('Job Title'):

Web Development textID.setText (id);
Sg.'utiuns fDr textFirstName. setText (first) ;

Dnline Publishers textLastName . setText (last) ;
& Enterprises )

else |

textJobTitle. secText (job) ;

rs_omemil) 7
JOptionPane . sbhowessagelialog(orkers_ this, "Start of File'");

}
catch (SQLException =err) |
JOptionPane. showessagalialogiMorkers . this, err.getMessage());

- Grow Your Client Base }
* Improve Ecommerce

i Run your programme again. You should be able to move backward and forward through the
* Search Usability database by clicking your two buttons.

+ Update User Interface
+* Enhance Database

+ Search Design

* Maintainance

+ Web Programing

<-- Scrolling Buttons | Move to the First and Last Records -->

Call Now for a

Free Consultation!

1 (914) 328-2269

Back to the Home Page
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Free Java Course

Move to the First and Last Records

Databases and Java Forms: 12345678

Home

Beginners Computing

Word 2007 to 2010

on Blu-ray™

Word 2000 to 2003

Excel 2007 to 2010

Excel to 2003 Moving to the first and last records of your database is a lot easier.
Web Design Double click your First button to create the code stub. Now add the following code:
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» Rich Social
Engagement

¥ Deep Analytics

We have no need of an IF ... ELSE Statement, now. The only thing we need to do is move the
Cursor to the first record with rs.First, then display the first record in the Text Fields.

Similarly, add the following code for your Last button (you can copy and paste the code for the

First button):

try |
r=_fiesil);

int id col = rs.gemi{"ID");

String id = Integer. tofString(id col):
String first = rs_ geSegl("First Name")
String last = rs_geSweeg('Last Hame');
String job = rs.gsSmeg|"Job Title"):

textID

.setText (id) ;

textFirstName setText(first);
textlLastMName . zetText (lazt) ;
textJobTitle. setText (job) ;

}

catch (SQLException err) {
JoptionPane. showassagelialog(Morkers._this,

err.getMezsage (i),

try |
r=.lamil)
int id col = rs.gam{"ID");
String id = Integer.toStringiid coll;
String first = rs_geSvimgl'First Name'):
Gtring last = rs._geSwegl"Last Hame');
String job = rs.geSngl("Job _Title");

textID. setText (id) ;
textFirstName setText (first);
textLastNane setText (last) ;
textJobTitle. setText (job) ;

}

catch (S0LException err) |
JoptionPane. showaessagalialog(Morkers_ this,

arr. getMesszage () ;

The only change to make is the use of rs.Last on the first line in place of rs.First.
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START A When you've added the code, run your programme again. You should now be able to jump to the
FREE TRIAL last record in your database, and jump to the first record.

In the next part, you'lllearn how to update a record.

<-- Previous Record | Update a Record -->

Back to the Home Page

© All course material copyright Home and Learn

B PDFmyURL.com


http://www.homeandlearn.co.uk/java/move_back_through_a_java_database.html
http://www.homeandlearn.co.uk/java/update_a_database_record_in_java.html
http://www.homeandlearn.co.uk/java/java.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Free Java Course

Updating a Record

Databases and Java Forms: 12345678

Home
Beginners Computing [
Word 2007 to 2010 Blame Over Who Owns CONFIO'-‘
Word 2000 to 2003 SQL Server Problems? SOFTWARE
Excel 2007 to 2010

Excel to 2003 The ResultSet has Update methods that allow you to update records not only in the ResultSet

itself, but in the underlying database. Let's see how it works.
Web Design

Make your form a bit longer. Now add a new panel to the form.Add a new button to the panel.

ML Change the default variable name to btnUpdateRecord. Change the text on the button to

Beginners PHP Update Record. We're also going to have buttons to create a new record in the database, to
save a record, cancel any updates, and to delete a record. So add four more buttons to the panel.
C# NET Make the following changes:

Java for Beginners

Button Variable Name: btnNewRecord
Button Text: New Record

Button Variable Name: btnDeleteRecord
Button Text: Delete Record

Button Variable Name: btnSaveRecord
Button Text: Save New Record

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/index.html
http://www.homeandlearn.co.uk/BC/BeginnersComputing.html
http://www.homeandlearn.co.uk/word2007_2010/Word-2007-2010.html
http://www.homeandlearn.co.uk/MW/MicrosoftWord.html
http://www.homeandlearn.co.uk/excel2007/Excel2007.html
http://www.homeandlearn.co.uk/ME/MicrosoftExcel.html
http://www.homeandlearn.co.uk/WD/WebDesign.html
http://www.homeandlearn.co.uk/NET/vbNet.html
http://www.homeandlearn.co.uk/php/php.html
http://www.homeandlearn.co.uk/csharp/csharp.html
http://www.homeandlearn.co.uk/java/java.html
http://www.homeandlearn.co.uk/java/databases_and_java_forms.html
http://www.homeandlearn.co.uk/java/database_scrolling_buttons.html
http://www.homeandlearn.co.uk/java/move_back_through_a_java_database .html
http://www.homeandlearn.co.uk/java/move_to_the_first_and_last_records.html
http://www.homeandlearn.co.uk/java/add_a_new_record_to_the_database.html
http://www.homeandlearn.co.uk/java/save_a_new_record.html
http://www.homeandlearn.co.uk/java/delete_a_record_from_a_database.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

Button Variable Name: btnCancelNewRecord
Button Text: Cancel New Record

When you're done, your form should look something like this one (though feel free to rearrange
the buttons):

Job Title: | |
[ First ] [ Previous ] [ MNext ] [ Last ]
[ Update Record ] [ Delete Record ] [ Mew Record ]
[ Save Mew Record ] [ Cancel New Record ]

@rnckspace,

HOSTING

Double click your Update button to create a code stub.

The first thing to do is get the text from the Text Fields:

String first = textFirstName.getText();
String last = textLastName.getText( );
String job = textJobTitle.getText();
String ID = textID.getText();
If we want to update an ID field, however, we need to convert the String to an Integer:

int newlD = Integer.parseint(ID );
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The Integer object has a method called parselnt. In between the round brackets of parselnt, you
type the string that you're trying to convert.

Now that we have all the data from the Text Fields, we can call the relevant update methods of
the ResultSet object:

rs.updateString( "First_Name", first );

There are quite a few different update methods to choose from. The one above uses
updateString. But you need the field type from your database table here. We have three strings
(First_Name, Last_Name, Job_Title) and one integer value (ID). So we need three update String
methods and one updatelint.

In between the round brackets of the update methods, you need the name of a column from
your database (though this can be its Index value instead). After a comma you type the
replacement data. So, in the example above, we want to update the First_Name column and
replace it with the value held in the variable called first.

The update methods just update the ResultSet, however. To commit the changes to the
database, you issue an updateRow command:

rs.updateRow( );

Here are all the lines of code to update the ResultSet and the database table:

try {
rs.updateint( "ID", newlD );
rs.updateString( "First_Name", first );
rs.updateString( "last_Name", last );
rs.updateString( "Job_Title", job );
rs.update Row( );
JOptionPane.showMessageDialog(Workers.this, "Updated");

}

catch (SQLExceptionerr) {
System.out.printin(err.getMessage() );

}

Again, we need to wrap it allup in a try ... catch statement, just in case something goes wrong.
Notice, too, that we've added a message box for a successful update.
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Here's the entire code to add for your Update Button:

Btring first = textFirscName getcText i) ;
Btring last = textLastMName. getText ()
Btring job = textJobTitle.getText (),
Btring ID = textID.getTexti);

int newIl = Integer.parsaelmk(ID);

try
r=.updselt " ID" ) newID) ;
rs.udseSrirg (" First Name", first);
rs._oupdmeSiing (' last Name", last);
rs._ wpdmeSing (" Job_ Title",  job):
s updsteRow | ) 7

}

catch (SQ0LException err) |
Bystem. out.printlnierr. getMessage () )

JoptionPane. shomaessagaelialog(Morkers.this,

"Tpdated") ;

Run your programme and try it out. Change some data in a Text Field (Tommy to Timmy, for

example). Then click your Update button. Scroll past the record then go back. The change should
still be there. Now close down your programme and run it again. You should find that the changes

are permanent.

In the next lesson, you'll see how to add a new record

<-- Move First, Move Last |Add a New record -->

Back to the Home Page
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Add a New Record

= We have three buttons that referto new records:

New Record, Save New Record, and Cancel New
Record. The New Record button will only clear
the Text Fields, and ready them for new data to
be entered. We can also disable some other
buttons, including the New Record button.
Another thing we can do is to make a note of
which record is currently loaded. If a user
changes his or her mind, we can enable all the
buttons again by clicking the Cancel button.
Clicking the Save New Record button will do the
real work of saving the data to the database.

If that's all a little confusing, try the following.
Click on your Save New Record button to select
it. In the Properties area on the right, locate the

¥ PDFmyURL.com


http://www.homeandlearn.co.uk/index.html
http://www.homeandlearn.co.uk/BC/BeginnersComputing.html
http://www.homeandlearn.co.uk/word2007_2010/Word-2007-2010.html
http://www.homeandlearn.co.uk/MW/MicrosoftWord.html
http://www.homeandlearn.co.uk/excel2007/Excel2007.html
http://www.homeandlearn.co.uk/ME/MicrosoftExcel.html
http://www.homeandlearn.co.uk/WD/WebDesign.html
http://www.homeandlearn.co.uk/NET/vbNet.html
http://www.homeandlearn.co.uk/php/php.html
http://www.homeandlearn.co.uk/csharp/csharp.html
http://www.homeandlearn.co.uk/java/java.html
http://www.homeandlearn.co.uk/java/databases_and_java_forms.html
http://www.homeandlearn.co.uk/java/database_scrolling_buttons.html
http://www.homeandlearn.co.uk/java/move_back_through_a_java_database .html
http://www.homeandlearn.co.uk/java/move_to_the_first_and_last_records.html
http://www.homeandlearn.co.uk/java/update_a_database_record_in_java.html
http://www.homeandlearn.co.uk/java/save_a_new_record.html
http://www.homeandlearn.co.uk/java/delete_a_record_from_a_database.html
http://pdfmyurl.com?otsrc=watermark&otclc=0.01
http://pdfmyurl.com?otsrc=watermark&otclc=0.01

:btnSaveRecord [JButton] - Properties I =
|M| Binding Events Zode
TIEERERICOT - |
disabledSelectedicon w [:] W
dizplayedhnemonicindex -1 E]
doubleBuffered F kd
focusCyoleRoot ] [.)
focusPainted Ld _
focusTraversalPolicy |<none v ()
focusTraversalPaolicyProvide |:| [:]
focusable )
hide&ctionText ] kad
horizontal&lignment CEMTER. v [.]
Find an offer that's harizantalTextPosition TRAILING v ) v
right for you ==
in under a minute. == 7]

(boolean) The enabled state of the component.

Uncheck the box to the right of enabled. The Save New Record will be disabled. Do the same for
the Cancel New Record button. The Cancel New Record will be disabled. When your form loads, it
will look like this:
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Find My Card K | Helen | lames |

Job Title: |IT Manager |
Firsk Previous MNext Last
Update Record Delete Record Mew Record

Save Mew Record Cancel Mew Record

Even if you had code for these two buttons, nothing would happen if you clicked on either of
them.

When the New Record button is clicked, we can disable the following buttons:

First
Previous
Next
Last
Update Record
Delete Record
New Record

The Save and Cancel buttons, however, can be enabled. If the user clicks Cancel, we can switch
the buttons back on again.

Double click your New Record button to create a code stub.Add the following lines of code:
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btnFirst.setEnabled(false );
btnPrevious.setEnabled( false ) ;
btnNext.setEnabled( false );
btnLast.setEnabled( false );
btnUpdateRecord.setEnabled( false );
btnDelete.setEnabled(false );
btnNewRecord.setEnabled( false );

btnSaveRecord.setEnabled( true );
btnCancelNewRecord.setEnabled( true );

So seven of the buttons get turned off using the setEnabled property. Two of the buttons get
turned on.

We can do the reverse for the Cancel button. Switch back to Design view. Double click your
Cancel New Record button to create a code stub.Add the following:

btnFirst.setEnabled(true );
btnPrevious.setEnabled(true ) ;
btnNext.setEnabled( true );
btnLast.setEnabled( true);
btnUpdateRecord.setEnabled( true );
btnDelete.setEnabled(true );
btnNewRecord.setEnabled( true );

btnSaveRecord.setEnabled( false );
btnCancelNewRecord.setEnabled( false );

Now run your programme and test it out. Click the New Record button and the form will look like
this:
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|1 |He|en | |James
Job Title: |IT Manaoer
Firsk Previous MNext Lask

Update Record

Delete Record

New Record

Save Mew Record

Cancel Mew Record

Click the Cancel New Record button and the form will look like this:
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- B

|1 | |He|en | |James |
Job Title: |IT Manager |
Firsk Previous Mext Lask

Update Record

Delete Record

MNew Record

Save Mew Record

Cancel Mew Record

Another thing we need to do is to record which row is currently loaded. In other words, which row

number is currently loaded in the Text Fields. We need to do this because the Text Fields are

going to be cleared. If the Cancel button is clicked, then we can reload the data that was erased.

Add the following Integer variable to the top of your code, just below your Connection,

Statement, and ResultSet lines:
int curRow = 0;

The top of your code should look like this:
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public class Workers extends jawvax. swing. JFrame |

Conmection con;
Statement stwt;
Besultiet rs=;

int curPow = 0O;

public Workers() |
initComponentsi);

DoCommect () ;

Now go back to your New Record code.

To get which row the Cursor is currently pointing to there is a method called getRow. This allows
you to store the row number that the Cursor is currently on:

curRow = rs.getRow( );
We'll use this row number in the Cancel New Record code.

The only other thing we need to do forthe New Record button is to clear the Text Fields. This is
quite simple:

textFirstName.setText("");
textLastName.setText("");
textJobTitle.setText("");
textiD.setText("");

So we're just setting the Text property to a blank string.

Because we've used a method of the ResultSet, we need to wrap everythingup inatry ... catch
block. Here's what the code should look like for your New Record button:
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try |

curPRowr = rs_ geRow () ;
textFirstName setText ("");
textLastName. setText (") ;
textJobTitle. secText (""" ) ;
textID. setText ("") ;2

btnFirst_ zetEnabledi(fal=e) ;
btnPrevious. setEnabledifalse) ;
btrnllext  setEnabledi{fal=se) ;
btnlast . setEnabledifalse) ;
bnlUpdatePecord. setEnabledifalse)
btnlbelete. secEnabled{fal=se) ;
btnlewlecord. setEnabledifalze) ;

btnfaveRecord. setEnableditrues) ;
btnCancelNewRecord. setEnableditruaes) ;
}
catch (SQLException err) |
Bvstem. cut _printlniery . getMessage() ) ;

For the Cancel button, we need to get the row that was previously loaded and put the data back
in the Text Fields.

To move the Cursor back to the row it was previously pointing to, we can use the absolute
method:

rs.absolute( curRow );

The absolute method moves the Cursor to a fixed position in the ResultSet. We want to move it
the value that we stored in the variable curRow.

Now that Cursor is pointing at the correct row, we can load the data into the Text Fields:

textFirstName.setText(rs.getString("First_Name"));
textLastName.setText(rs.getString("Last_Name"));
textJobTitle.setText(rs.getString("Job_Title"));
textiD.setText( Integer.toString( rs.getint("ID")));
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Wrapping it all in a try ... catch block gives us the following code:

}

try |

r= . amdute {cur Bowr) ;2
textFirstName.  setText (rs.gaSvimg{"First Name")):
textlastNamne setText (rs.geSvingl " Last MName'));
textJobTitle. setText (r=._ geSwg("Job Title"));
textID. setText({ Integer. foStripgirs_ gem("ID")) ):

btnFirst_ setEnabledi{true) ;
btnPrevious. secEnableditrues) ;
btnlext . setEnabledi{true) ;
btnlLast . setEnabledi{true) ;
benlUpdatePecord. setEnabled{tcruea) ;
btnDelete. setEnableditrue) ;
btrnflewBecord. setEnableditrues) ;

btnSawvePecord. setEnabled|false) ;
btnCancelNewPRecord. setEnabled( false) ;

catch (SQLException err) |

Bvysten. cut.printlnierr. getMessage () ) 7

When you've finished adding the code for the New and Cancel buttons, run your programme and

try it out. Before clicking the New Record button, the form will look like this:
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|1 | |He|en | |James
Job Title: |IT Manaoer
Firsk Previous MNext Last

Update Record

Delete Record

New Record

Save Mew Record

Cancel Mew Record

Click the New Record button to see the Text Fields cleared:
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Job Title:

Firsk

Previous

MNext

Lask

Update Record

Delete Record

New Record

Save Mew Record

Cancel Mew Record

Clicking the Cancel button will reload the data:
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|1 | |He|en | |James
Job Title: |IT Manaoer
Firsk Previous MNext Last

Update Record

Delete Record

MNew Record

Save Mew Record

Cancel Mew Record

Now that the New and Cancel buttons have been set up, we can go ahead and save any new

data entered into the Text Fields.

Back to the Home Page
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[

It was the on

Get Started Now!

rs.moveTolnsertRow( );

Save a New Record

rs.updatelnt("ID", newliD);
rs.updateString("First_Name", first);
rs.updateString("Last_Name", last);
rs.updateString("Job_Title", job);

rs.insertRow( );

After adding the data to the ResultSet, the final line inserts a new row.

[

slow page load times | &

Stop guessing, we’ll show you.
O New Relic.

Before you can save a new record, you have to move the Cursor to something called the Insert
Row. This creates a blank record in the ResultSet. You then add the data to the ResultSet:

However, to commit any changes to the database what we'lldo is to close our Statement object

and our ResultSet object. We can then reload everything. If we don't do this, there's a danger that
the new record won't get added, either to the ResultSet or the database. (This is due to the type
of Driver we've used.)
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To close a Statement or a ResultSet, you just issue the close command:
Complement

traditional Bl stmt.close();

. . rs.close();
with agile Bl o _
The code to reload everything is the same as the code you wrote when the form first loads:

stmt = con.createStatement(ResultSet. TYPE_SCROLL_SENSITIVE,
| ResultSet.CONCUR_UPDATABLE);

)

=, e Cercieen (o up String sql = "SELECT * FROM Workers";
rs = stmt.executeQuery(sql);

rs.next();

int id_col = rs.getint("ID");

String id = Integer.toString(id_col);

String first2 = rs.getString("First_Name");
String last2 = rs.getString("Last_Name");
String job2 = rs.getString("Job_Title");

textID.setText(id);
textFirstName.setText(first2);
textLastName.setText(last2);
textJobTitle.setText(job2);

’ & You're not doing anything different, here: just selecting all the records again and putting the first
'/ one in the Text Fields.

Here's all the code that saves a new record to the database (Obviously, a lot of this code could
have went into a method of its own):

Btring first = textFirstMName.  getText () ;
Btring last = textLastName. getTexti{);
Bcring job = textJobTitle.getText i) ;
String ID = textID. getText (),

int newlIlh = Integer.parselnd (ID);

try |

¥ = . maweTakserfow { ) ;
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¥s . updmelnt (" ID" . newIDg

rs_ updseSring ("First Name", first);
r=.updmelSring ( "Last Name", last);
rs.updmeSring ("Job_ Ticle", jobl:

Y= _immeriow ()

stmbt . dasa ) ;2

Yo dasal)

Stmt = con. cemweSwenst (BesultSec TFPE SCROLL SENSITITVE,
Besultiet. CONCUR UIDATARLE) ;

String sgl = "SELECT * FROM Workers";

rs = stk . meoseOuey (Sgql) ;

rs_meii);

int id col = rs.gam("ID");

String id = Integer. boSEripg(id col);
String firstZ = rs.geSim("'First HNawe"):
String lasti = rs.geSwegl"Last Hame');
String jobZ = rs.gsSwmg("Job Title");

textID. setText (id) ;
textFirstName . setText (firstZ) ;
textLastName. setText (lastE) ;
textJobTitle. secText (jobi) ;

btnFirst_ setEnableditrue) ;
btnPreviowus. setEnableditrus) ;
btnllext  setEnabledi{true) ;
btnlLast . setEnabledi{true) ;
benlUpdatePRecord. setEnabled{truea)
btnDelete. setEnableditrue) ;
btrnflewBecord. setEnableditrue) ;

btnSavePecord. setEnabledifalse) ;
btnCancelNewRecord. setEnabled( fal=se) ;

}
catch (SQLException =rr) {

Bystem. cut.princlnierr . getMessage (1) ;
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The code is a bit long, but you can copy and paste a lot of it from your DoConnect method.

(We've Photo-shopped the stmt line because it's too big to fit on this page. Yours should go on
one line).

(One otherissue is that the ID column needs to be unique. Ideally, you'd write a routine to get the
last ID number, then add one to it. Other databases, like MySql, have an Autoilncrement value to
take care of these things. Just make sure that the ID value isn't one you have used before,
otherwise you'll get an error message. Or write a routine to get a unique ID!)

Run your programme and test it out. You now be able to save new records to your database.

In the next lesson, you learn about deleting records

<-- Add a Record | Delete a Record-->

Back to the Home Page
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Delete a Record

Databases and Java Forms: 1234567 8

@ rackspace.

the open cloud company

= Deleting a row can be straightforward: Just use

deleteRow method of the ResultSet:
rs.deleteRow( );

However, the Driver we are using, the
ClientDriver, leaves a blank row in place of the
data that was deleted. If you try to move to that
row using your Next or Previous buttons, the ID
Text Field will have a 0 in it, and all the others will
be blank.

To solve this problem we'll first delete a row then,
again, close the Statement object and the
ResultSet objects. We can then reload all the
data in the Text Fields. That way, we won't have
any blank rows.

Here's the code to add for your Delete Record button:
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# ¥ = . chebeteilow [ ) 7

st dasa ) ;
y rs_ ol ) ;
“H\- Stmt = con. ceteSmenst (BesultSec TFPE SCROLL SENSITIVE,

e .
f:k ZECIE?.[.d PesultSet CONCUER FPDATARLE) ;
\\. T [
:’ ! i = String sgl = "SELECT * FROM Workers";

rs = stwt . ecosetuey (Sgl) ;

! 3 !:ILI .“ Es_meti)
E- // int id ool = rs_gam("ID"};

String id = Integer. boSEripg(id col);
String first = rs.geSwingl("First Nawme");
Find an offer that's String last = rs._gaswmg('Last_Name");
I'Eght fur you String Jjob = rz.geSemg("Job Title"):
in under a minute. :
textID. setText (id) ;
textFirstName. setText(first) ;
textLastName . setText (last) ;
textJobTitle. secText (job) ;
}
catch (S0LException err) |
JoptionPane . showiessagalialog(Morkers. this, err.getMessage() );

Run your programme and test it out. You now be able to delete records from your database.

Find My Card

And that's it - you now have the basic knowledge to write a database programme in Java using a
GUI. Congratulations, if you got this far!

<-- Save a Record

Back to the Home Page
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