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Chapter 13

Graphical user interfaces
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Chapter aims

e \We explore Java technology required to have graphical user interfaces
(GUls).

e Intfroduce significant number of classes from Java API

- dedicated to providing parts of GUIs.

e Also discuss event driven programming

- relies on notfion of threads fo achieve parallel executfion.
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Section 2

Example:

Hello world with a GUI
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Aim

AIM: To give a first infroduction to Java graphical user inter-
face (GUI) programs, in particular, the classes JFrane,
Cont ai ner and JLabel , together with the | ava. awt and

j avax. sw ng packages they belong fo. We also talk
about the idea of a class extending another class.
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e All our programs so far have used
- command line arguments
- standard output

- textual user interface
* Via Scanner on standard input.

e Most modern application programs aimed at users who expect to inferact
via graphical user interface or GUI.

e First program displays single message in new window on screen

- vehicle for infroducing many concepts needed in more sophisticated
GUlIs.
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Eah Hello world with a GUI

e GUl programs in Java use Java Swing system

- built on top of older Abstract Windowing Toolkit.

e Number of standard classes offering GUI features

- we make instances and plug together to make GUIs.

e [hese standard classes grouped info packages.

Novernber 27, 2018 Java Just in Time - John Latham Page 7(0/0)



Package: | ava. awt and j avax. sw ng

Inside package group j ava is package awt
— fullname j ava. awt .

Contains classes for original Java graphical user interface
- Abstract Windowing Toolkit (AWT).

E.g. class inside j ava. awt called Cont ai ner
- fully qualified name | ava. awt . Cont ai ner .

Package group j avax contains package called sw ng

— classes which make up more modern Java Swing system
* puilt on top of AWT.

E.g. class inside j avax. swi ng called JFrame
- fully qualified name j avax. swi ng. JFrane.

e Java GUI programs typically need classes from both these packages.
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Our Hel | oWor | d program use three GUI classes.

001: inport java.awt.Contai ner;
002: inport javax.sw ng. JFrane;
003: inport javax.sw ng.JLabel;

e Window our program makes appear is instance of j avax. swi ng. JFr ane

— just JFrame (thanks fo import).
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s GUI API: JFr ane

e Each instance of j avax. swi ng. JFrane corresponds to a window on screen.
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Eah Hello world with a GUI

e JFrane represents basic empty windows.

e Our program has additional logic to make non-empty window

- create class which is extension of JFr ane.
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Class: extending another class

A class may extend another
— use reserved word ext ends.
E.g. Hel | oVWor | d extends j avax. swi ng. JFr ane.

i nport | avax.sw ng. JFrane;
public class Hel |l oWrld extends JFrane

All instances of Hel | oWor | d have JFr anme properties
- but also properties defined in Hel | oVor | d.

Adding new properties

- without changing original class
* Nnew class is extension of if.

A Hel | oWor | d object is a JFr ane object
— with extfra stuff.
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005: // Programto display a Hello Wrld greeting in a w ndow.

006: public class Hel | oWrld extends JFrame
007: {

e Set window title in constructor method. . ..
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SRR GUI APIl: JFrane: setTitl e()

e javax. sw ng. JFrame has instance method set Titl e()

- takes a String — use as window title

- typically appears in title bar.
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e Because Hel | oWor | d is extension of JFr ane

— automatically contains set Titl e() instance method

— SO can use it without prefix.

008: // Constructor.

009: public HelloWrld()

010: {

011: setTitle("Hello World");

e Next add GUI component to content pane of window. . ..
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SRR GUI API: JFr ane: get Cont ent Pane()

e javax. sw ng. JFrame has instance method get Cont ent Pane()

- returns content pane of the JFrane
— part that holds/contains GUI components of the window

— Is instance of j ava. awt . Cont ai ner .
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s GUI API: Cont ai ner

e java. awt . Cont ai ner implements part of a GUI

- edach instance is a component allowed to contain other components.
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e Thanks to import

— refer fo j ava. awt . Cont ai ner as just Cont ai ner.

e Also get Cont ent Pane() automatically part of extension to JFr anme

— can use it without prefix.

012: Cont ai ner contents = get Cont ent Pane();

e Wish to add JLabel fo content pane....
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ShE GUI API: JLabel

e j avax. sw ng. JLabel implements part of a GUI

- displays small piece of text

- |label is method argument 1o constructor method.
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AL GUI API: Cont ai ner: add()

e java. awt . Cont ai ner has instance method add()

- takes GUI component

- includes it in components to be displayed in confainer.
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013: contents. add(new JLabel ("G eetings to all who dwell on Planet Earth!"));
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(it
=GUl APl: JFr anme: set Def aul t Gl oseQper ati on()

e j avax. sw ng. JFrane has instance method set Def aul t C oseQper ati on()

- has method parameter: what should happen when user presses close
pbutton on window ftifle bar.

- Four possible values:

+ Do nothing on close — Don’t do anything.

+ Hide on close — Hide the window, so that it is no longer visible, but do
not destfroy it.

x Dispose on close — Destroy the window.

x EXit on close - Exit the whole program.
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(it
=GUl APl: JFr anme: set Def aul t Gl oseQper ati on()

e Argument is actually ani nt
- do not need 1o know exact value

— four class constants to use.
public static final int DO NOTH NG ON CLOSE = ?;
public static final int HDE ON CLOSE = ?;
public static final int DI SPOSE ON CLOSE = ?;
public static final int EXIT ON CLOSE = ?;

e Use whichever constant suits us, e.Q:

set Def aul t Cl oseQper ati on( DI SPOSE_ ON CLOSE) ;
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Eah Hello world with a GUI

014: set Defaul t C oseQperation(EXIT_ON CLOSE);

e Finally: make JFranme pack itself. . ..
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SN GUI API: JFr ane: pack()

e | avax. sw ng. JFrane has instance method pack()

— makes JFr ane arrange itself ready for appearing on screen

* WOrks out sizes / positions of all components
x Size of the window itself.

e Typically pack() called after all GUI components been added.
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015: pack();
016: } // Hellowrld

e Have main method create instance of Hel | oWor | d.

019: [/ Create a HelloWwrld and nake it appear on screen.
020: public static void main(String[] args)

021: |

022: Hel | oWworl d theHel l oWorld = new Hel | oWorl d();

e And show it on screen. ...
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SRR GUI API: JFr ane: set Vi si bl e()

e j avax. sw ng. JFrane has instance method set Vi si bl e()

- has bool ean method parameter

* true: JFrame object causes window to appear on physical screen
x fal se: — disappear (hide).
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Eah Hello world with a GUI

023: t heHel | oWor | d. set Vi si bl e(true);
024: } // main

025:
026: } // class Hellowrld

November 27,2018 Java Just in Time - John Latham Page 28(0/0)



RAR The full Hel | oWor | d code

i mpor t Javak SWi ng. JFrane;
. inport javax.sw ng.JLabel;

1 Programto display a Hello Wrld greeting in a w ndow.
. public class HelloWrld extends JFrane

/[ Constructor.

?ublic Hel | oWor | d()
setTitle("Hello World");
Cont ai ner contents = get Cont ent Pane();
contents. add(new JLabel ("G eetings to all who dwell on Planet Earth!"));
set Defaul t C oseQperation(EXIT_ON CLOSE) ;
pack();

} Il Hellowrld

Il Create a Hell oWrld and make it appear on screen.
public static void main(String[] args)

Hel | oWworl d theHel l oWorl d = new Hel | oWorl d();
theHel | oWorl d. set Vi si bl e(true);
} Il main

-} I/ class Hellowrld
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Console Input / Output

$ javac Hell owrld.java

$ java Helloworld

# The QU appears, and then when we press the close button on the w ndow frang,
# the program ends.

$

SiFdl Hello Wordd = [s)iis}l S Is] ks

Greetings to all who dwell on Planet Earthl

Coffee  Suppose we wanted the program to display fwo windows
fime: giving the greefing, instead of one. What changes would
we need to make?
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sk Coursework: Hel | owor | d GUI in French

(Summary only)

Write a GUI program to greet the world, in French.
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Section 3

Example:

Hello solar system with a GUI

Java Just in Time - John Latham ~ page 320 /0)



Aim

AIM: To infroduce the notion of layout manager and, in par-

ficular, Fl owLayout .
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it Hello SOIGr SYS'l'em W".h q GUI

. inport java.awt. Contali ner;
002: inport java.aw .Fl owLayout;
003: inport |avax.sw ng. JFrane;
004: inport |avax.sw ng.JLabel;
005:
006: // Programto display a greeting to all nine planets, in a w ndow.
007: public class HelloSol ar System ext ends JFrane
008: {
009: // Constructor.
010:  public HelloSol ar Systemn()
011: |
012: setTitle("Hello Solar Systent);
013: Cont al ner contents = get Cont ent Pane();

e Nine JLabel objects: shall use a Fl owLayout . ...
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A GUI API: Layout Manager

e A layout manager is class

- with logic for laying out GUI components in aj ava. awt . Cont ai ner .

e \Various types, including:
- java. awt . Fl owLayout — arrange the components in a horizontal line.
- java. awt . Gi dLayout — arrange the components in a grid.

— j ava. awt . Bor der Layout — arrange the components with one at the
centre, and one at each of the four sides.
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A GUI API: Layout Manager : Fl owlLayout

e java. awt . Fl owLayout is layout manager

— positions components in aj ava. awt . Cont ai ner in horizontal row
x appear in order were added to the contfainer.
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Hello solar system with a GUI

e Make instance of layout manager

e Pass o Cont ai ner via set Layout (). ..
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A GUI API: Cont ai ner: set Layout ()

e java. aw . Cont ai ner has instance method set Layout ()

- fakes instance of a layout manager

- uses it to lay out components in that container
* when window is packed.
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I

it He"o SOIGr SYS'l'em W".h q GUI

[l W\ want the planet nanes to appear in one |ine.
contents. set Layout (new Fl owLayout ());
contents. add(new JLabel ("Hel lo Mercury!"));
contents. add(new JLabel ("Hello Venus!"));
"Hello Earth!"));
),
!

cont ents. new JLabel

contents. add(new JLabel ("Hello Mars!"));

content s. add( new JLabel

(
dd(
(
(
(
(
(
dd(

"Hel lo Jupiter!"));
"Hello Saturn!"));

)
new JLabel );
"Hel | o Uranus!"));

)
)

contents. add
cont ent s. add( new JLabel
contents. add(new JLabel ("Hel | 0 Neptune!"

(
(
(
(
(
(
(
(" Goodbye Pl uto!"

);
),

cont ents. new JLabel

set Defaul t G oseQperation(EXIT_ON CLOSE);

pack()
} Il HelloSol ar Syst em
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it He"o SOIGr SYS'l'em W".h q GUI

e Then main method
— Ccreagtes instance

- makes it visible,

Il Create a Hell oSol ar System and make it appear on screen.
public static void main(String[] args)

{

Hel | oSol ar Syst em t heHel | oSol ar Syst em = new Hel | 0Sol ar Systen() ;
t heHel | oSol ar Syst em set Vi si bl e(true);
} Il main

.} /1 class HelloSol ar Syst em
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Trying it

Console Input / Output

$ javac Hel | oSol ar System j ava
$ java Hel | 0Sol ar Syst em

$
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Trying it

=1t Hello solar »ystem... o =l

Hello Mercury! Hello Yenus! Hello Earth! Hello Mars! Hello Jupiter! Hello Saturn! Hello Uranus! Hello Neptune! Goodbye Plutol
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Coursework: Hel | oFam | y GUI

(Summary only)

Write a GUI program to greet your family.
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Section 4

Example:

Hello solar system with a
G| dLayout

Java Just in Time - John Latham ~ page 440 /0)



Aim

AIM: To infroduce the layout manager called Gi dLayout . I
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Hello solar system with a G'i dLayout

e Another version of Hel | oSol ar Syst em

— but use Gi dLayout ...
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A GUI API: Layout Manager: Gi dLayout

e java. am . Gi dLayout is layout manager
— positions all components in aj ava. awt . Cont ai ner in rectangular grid.
- Container divided info equal-sized rectangles
— one component placed in each rectangle.

— Components appear in order were added to contfainer
x filing one row at a fime.

e Provide pair of method arguments fo constructor method

- first: number of rows
- second: number of columns

- one should be zero.
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A GUI API: Layout Manager: Gi dLayout

E.Q. 3 rows, as many columns as needed.

new GidLayout (3, 0);

E.g. 2 columns, as many rows as needed.

new GidLayout (0, 2);
If both non-zero, columns is fofally ignored!
Neither may be negafive.
At least one non-zero — else run time error.

Can also provide horizontal / vertical gaps via another constructor.

- E.g. 5 columns, horizontal gap = 10 pixels, vertical = 20 pixels.
new GidLayout (0, 5, 10, 20);

Pixel is ssnallest unit of display position.
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Hello solar system with a G'i dLayout

001: inport java.aw . Container;
002: inport java.awt. Q@i dLayout;

003: inport javax.sw ng.JFrarmne;

004: inport javax.sw ng.JLabel;

005:

006: // Programto display a greeting to all nine planets, in a w ndow.
007: public class HelloSol ar System ext ends JFrane
008: {

009: Il Constructor.

010: public Hel | oSol ar Systen()

011: {

012: setTitle("Hello Solar Systent);

013: Cont ai ner contents = get Content Pane();

e 9 (ex) planets: have 3 x 3 grid, 10 pixels between rows, 20 between
columns.
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Hello solar system with a G'i dLayout

[l Set layout to be a grid of 3 columms.
Il This wll also give 3 rows, as there are 9 itens.
contents. set Layout (new Gi dLayout (0, 3, 20, 10));

d(new JLabel
d(new JLabel
d(
(

cont ent s. "Hello Mercury!"));
"Hello Venus!"))
"Hel lo Earth!"))

"Hel lo Mars!")

contents. ")),
contents. new JLabel "))

contents. add( new JLabel

)
)
);
X

contents. add(n
d(new JLabel
d(n

d(new JLabel

"Hel l o Saturn!")

));

)
contents. "Hello Uranus!"));
"Hel | o Neptune!"));

CGoodbye Pluto!"))

contents.

contents.

ad (
ad (
ad (
ad (
contents. add(new JLabel ("Hello Jupiter!"))
ad (
ad (
ad (
ad ("

set Def aul t O oseQperation( EXI T_ON CLOSE)

pack();
} /1 HelloSol ar Syst em
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Hello solar system with a G'i dLayout

e [he only change was the layout manager.

034: Il Create a HelloSol ar System and nake it appear on screen.

035: public static void main(String[] args)

036: {

037: Hel | oSol ar Syst em t heHel | oSol ar Syst em = new Hel | 0Sol ar Systen() ;
038: t heHel | 0Sol ar Syst em set Vi si bl e(true);

039: + /1 main

040:

041: } /I class HelloSol ar System
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Console Input / Output

$ javac Hel |l oSol ar System j ava
$ java Hel | oSol ar Syst em
$

==IFrdm HEello S0lar avsiBem 2 2 IslkElR Al B
Hello Mercuryl Hello Venusl Hello Earthl

Hello Marsl Hello Jupiterl Hello Saturnd

Hello Uranus! Hello Meptunel Goodbye Plutol
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~+Coursework: Hel | oFam | y GUI with G i dLayout

(Summary only)

Write a GUI program to greet your family, using a Gri dLayout .
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Section 5

Adding JLabel s In a loop
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Aim

AIM: To lllustrate the idea of creating graphical user inter-

face (GUI) components in a loop.
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Adding JLabel sin aloop

e NOo example here!

e Observation: a GUI can have variable number of components

- can be created / added by a loop.
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Coursework: Ti nesTabl e using JLabel s

(Summary only)

Write a program to display a tfimes table, using a GUI with JLabel objects.
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Section 6

Example:

lossing a coin
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Aim

AIM: To introduce the Java listener model together with
JButton, Acti onEvent and Acti onLi stener. This requires
some discussion of the notion of threads and event

driven programming, as well as interfaces. \We also re-
visit JLabel .
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Tossing a coin

e Coin tosser

- single button

x each buffon click causes "heads’ or "tails” displayed in a label.

e But first: threads. . .
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Execution: parallel execution - threads

e Computers appear to perform several fasks at same time

— €.g. we can run several programs af once.

e In operating system each program runs in separafte process

— central processing unit time shared between current processes.

e Java virtual machine also can do this: threads

— dllows single program tfo do many things "af the same time”.
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Execution: parallel execution - threads

e JVM creates main thread at start
— uses it to run body of main method

— executes statements in main method
x Including method calls

- at end of main method: thread terminates.

e JVM also ends if that was only thread.

e Buf program can create other threads

- JVM (by default) continues running until all fhreads ended.
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Tossing a coin

e Before this chapter have used only main thread

- so JVM ended when main method reached end.

e GUI programs: more complex.
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- Execution: parallel execution - threads: the GUI
e event thread

When GUI program first places window on screen
- JVM creates GUI event thread.

When main thread ends, program does not — good!
GUI event thread mostly just sleeps waiting for user.

When user does interesting thing

- e.g. move mouse in window, click, type, etc.
operating system informs JVM

- JVM wakes up GUI event thread.

GUl event thread checks whether interesting

- If SO, executes code designafted to process that event.

- E.Q. user has pressed our GUI button
* we want specific thing to happen.
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Execution: event driven programming

Writing GUI programs is about constructing code to

— set up the GUI

- process events associated with the end user’s actions.
Known as event driven programming.
Our main method setfs up GUI, then ends.

Then our code for processing GUI events does the work
- when end user does things

— program becomes driven by events.
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Tossing a coin

e Each fime button is pressed, we want coin to be fossed.

e Need 1o link event processing code (toss coin) to button

— using a listener. . .
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RS GUI API: Listeners

Java uses listener model for processing GUI events.

When user causes an event
- e.g. presses a GUI button

GUI event thread creates object representing event.

This has event source: the GU| object that caused the event

- e.g. the buffon the user pressed.

Event sources (e.g. buftons) keep set of listener objects

- that have been registered with it.

GUl event thread processes event

— cdlls particular instance method belonging fo each registered listener.
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RS GUI API: Listeners

e Abstract example: we have some object that can be an event source

- e.Qg. a button, buf let’s keep it abstract.

SonmeKi ndOf Event Sour ce source = new SonmeKi ndOf Event Source(...);

e Wish events o be processed by some particular code
- put that in class called SoneKi ndOf Event Li st ener .

publ i c class SomeKi ndOf Event Li st ener

{

publ i c void processSomeKi ndOf Event ( SomeKi ndOf Event e)

{

. Code that deals with the event.
} Il processSoneKi ndOf Event
} Il class SomeKi ndOf Event Li st ener
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RS GUI API: Listeners

e Link code to event
- make instance of SonmeKi ndXf Event Li st ener

— regqister it with event source.

SoneKi ndOf Event Li stener |istener = new SoneKi ndOf Event Li stener (. ..

sour ce. addSoneKi ndCOf Li stener (i stener);

e This code would run in main thread during GUI set up.

e Diagram shows finished set up. ..
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RS GUI API: Listeners

SomeKi ndOf Event Sour ce source SoneKi ndOf Event Li st ener i stener

A SomeKindOf EventSource object A SomeKindOfEventListener object

set of listeners

( pr ocessSoneKi ndOf Event ]

GddSomeKi ndCOF Event Li st ener)
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RS GUI API: Listeners

When event happens
- GUI event thread looks at set of listeners in source object
— call processSoneKi ndO Event () belonging fo each of them.

Our sour ce object generates event

— processSomeKi ndOf Event () inour | i stener is called.

Java Swing has several different kinds of listener
— for different kinds of event.

Above example is abstraction only!

E.g. events generated by buttons
— known as Acti onEvent s

— processed by Acti onlLi st ener objects
*x which have acti onPer f or ned() instance method

- linked to event source by addAct i onLi st ener ().
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Tossing a coin

. inport java.awt . Contai ner;

002:
003:
004.
005:
006:
007:
008:
009:
010:
011:

i nport | ava.awt .G idLayout;
i nport | avax.sw ng. JButton;
i mport j avax.sw ng. JFraneg;

i nport | avax.sw ng. JLabel ;

Il A sinple coin tossing program The button tosses the coin.
/| The | abel shows how nmany tosses there have been
Il and whether the |atest one was heads or tails.

public class Coi nTosser extends JFrane

{

e Constructor will create and add a JLabel to content pane

- and also a JButt on. ..

November 27,2018 Java Just in Time - John Latham

Page 72(0/0)



s GUI API: JBut t on

e j avax. sw ng. JButt on implements GUlI component

— providing butffon for the end user to “press’ using mouse.

e Button label is Stri ng given to JBut t on constructor method.

November 27, 2018 Java Just in Time - John Latham Page 73(0/0)



it TOSSi n g q C Oi n

[l Constructor.

publ i ¢ Col nTosser ()

{
setTitle("Coin Tosser");
Cont ai ner contents = get Cont ent Pane();
[l Use a grid [ayout with one col um.

contents. set Layout (new G'i dLayout (0, 1));

JLabel headsOrTail sJLabel = new JLabel ("Not yet tossed");
contents. add( headsOr Tai | sJLabel ) ;

JButton tossCoi nJButton = new JButton("Toss the Coin");

contents. add(t ossCoi nJButton);
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Tossing a coin

e We will write separate class called TossCoi nActi onLi st ener

- will be a listener for the JBut t on.

e [0 work, must ensure that TossCoi nAct i onLi st ener is an Acti onLi st ener

- kind of listener that can be linked 1o JBut t ons.

e Here we create instance of TossCoi nActi onLi st ener

— and register it as Act i onLi st ener for our button. ..
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== GUI APl: JBut t on: addAct i onLi st ener ()

e javax. swi ng. JButt on has instance method addAct i onLi st ener ()

— takes Act i onLi st ener object

- remembers that listener interested in events from this button.

publ i c void addActionLi stener(ActionListener |istener)

{

. Renmenber that |istener wants to be inforned of action events.
} 11 addActi onLi st ener
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it TOSSi n g q C Oi n

[l The action listener for the button needs to update the heads/tails

[l JLabel, so we pass that reference to its constructor.
TossCoi nAct i onLi stener |istener
= new TossCoi nAct i onLi st ener (headsOr Tai | sJLabel ) ;

t ossCoi nJBut t on. addAct i onLi stener (Iistener);

set Defaul t G oseQperation(EXIT_ON CLOSE) ;

pack()
} Il CoinTosser
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Tossing a coin

037:
038:
039:
040:
041.:
042:

Our main method: similar to previous examples.

public static void main(String[] args)

{
Coi nTosser theCoi nTosser = new Coi nTosser () ;
t heCoi nTosser. set Vi si bl e(true);

} /Il main

043:

044

. } Il class CoinTosser

Il Create a CoinTosser and make it appear on screen.
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The TossCoi nActi onLi st ener class

e Pressing a button causes an Acti onEvent

- listener must implement Acti onlLi st ener interface. ..
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Interface

An interface: like a class except all instance methods have no bodies!

Used as basis of kind of contract

- some class declares it implements an inferface
x thus provides bodies for instance methods listed in inferface.

E.Q.
public class MyC ass inplenents Sonelnterface

{

. Inplenentation for every instance nmethod |isted in Sonmelnterface
} I WA ass

Compiler checks Myd ass implements all methods listed in Sonel nt er f ace.

E.g. if some method has method parameter of type Sonel nt er f ace

— Instance of Myd ass could be supplied as method argument.
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GUI API: Listeners: Acti onLi st ener interface

e Standard interface j ava. awt . event . Acti onLi st ener

- confains body-less instance method act i onPer f or ned.

e |deaq: fullimplementation contains specific code required To process event

- caused by the user pressing a GUI button (etc.).
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SRR The TossCoi nAct i onLi st ener class

e Declare that TossCoi nActi onLi st ener implements Acti onLi st ener .

e Then provide full implementation of instance method listed in
Act 1 onLi st ener.

. inport java.awt.event. ActionEvent;
. inport java.awt.event.ActionListener;

. inmport javax.sw ng.JLabel;

. [/ The ActionListener for CoinTosser’s TossCoin JButton. Each tinme
. /] actionPerfornmed is called, we count the nunber of tosses, and update the
. /] given JLabel wth that count, plus either "Heads" or "Tails".

. public class TossCol nActionLi stener inplements ActionLi stener

-

November 27,2018 Java Just in Time - John Latham Page 82(0/0)



The TossCoi nActi onLi st ener class

011:
012:
013:
014:
015:
016:
017:
018:
019:
020:
021.

[/ The JLabel that needs to be updat ed.
private final JLabel headsO Tail sJLabel;

[/ W count the tosses, so it is clear when we have a new t 0ss.

private int noCf TossesSoFar = 0;

[l Constructor.
publ i ¢ TossCoi nActi onLi stener(JLabel requiredHeadsOr Tail sJLabel)

{
headsOr Tai | sJLabel = requiredHeadsO Tai | sJLabel ;

} 11 TossCoi nActi onLi st ener

e NextisactionPerformed()...
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AN GUI API: Acti onEvent

e When end user performs "action’ (e.g. pressing a button)

- GUI event thread creates instance of j ava. awt . event . Acti onEvent

- stores reference 1o event source object
x e.g. The button that was pressed.
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GUI API: Listeners: Act 1 onLi st ener interface:
act1 onPer formed()

After creating j ava. awt . event . Act i onEvent

— GUI event thread finds from event source which Acti onLi st ener objects
have regqistered with it.

GUl event thread then calls act i onPer f or med belonging to each one

- passing the Acti onEvent as method argument.

Heading of acti onPer f or med() is:

public void actionPerfornmed(ActionEvent event)

Each implementation performs whatever task is needed as response to
action

- e.Q. different buttons, different effects.
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The TossCoi nActi onLi st ener class

e Here we do not need to look atf Acti onEvent because have only one
pbutton!

- |If had more than one, then could determine which from the event
source inside the Acti onEvent .

e Our code needs fo change text of JLabel ...
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SRR GUI API: JLabel : set Text ()

e javax. sw ng. JLabel has instance method set Text ()

— changes text of label to given Stri ng.
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The TossCoi nActi onLi st ener class

[l Action performed: update noOf TossesSoFar and headsO Tai | sJLabel .
025: public void actionPerformed(ActionEvent event)
026: {
027. noCf TossesSoFar ++;
028: i f (Math.randon() >= 0.5)
029: headsOr Tai | sJLabel . set Text (" Toss " + noOf TossesSoFar + ": Heads");
030: el se
031: headsOr Tai | sJLabel . set Text ("Toss " + noOf TossesSoFar + ": Tails");
032: } [/ actionPerforned
033:
034: } // class TossCoi nActi onLi st ener

e A diagram to help?...
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(it
N

THE UNIVERSITY
of MANCHESTER

The event driven process

Main Thread GUI Event Thread o g

Button pressed:
Start Main Method

Wake Up

Joutton

l

l set of listeners
Create a CoinTosser » Find event source

l addActi onLi st ener l
Create and .
o Look up listeners
add ActionListener

l TossCoinActionListener I l

End the thread I [ acti onPerforned )H call actionPerformed I

l

Go back to sleep F
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] u
THE UNIVERSITY I ry I n g It
o MANCHESTER

Console Input / Output

$ javac Coi nTosser.java
$ java Coi nTosser

$

BIZITIonN .o 0=mE X ~Iaol0 |00 =

Mot yet tossed 05% 1: Heads

Toss the Coin Toss the Coin

BII-IOonN0=<mEII~Iol0 0=

oss 2 Tails oss 3: Tails

Toss the Coin Toss the Coin
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Section 7/

Example:

Stop clock
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Aim

AIM: To reinforce the Java listener model fogether with
JBut ton, Acti onEvent and Acti onLi st ener. We also intro-

duce the idea of having the Acti onLi st ener object be
the JFrame itself, and meet System current TimeM I i s().
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Stop clock

ez

Provide simple stop clock

— single button tfoggles state of clock running and stopped

- when started shows status
- when stopped updates status and shows elapsed time.

. inport java.awt . Contai ner;

. inport java.awt .G dLayout;

. inport java.awt.event.ActionEvent;

. inport java.awt.event.ActionListener;
. inport javax.sw ng.JButton;

. inport javax.sw ng.JFrane;

. inport |avax.sw ng.JLabel;

. I/ Asinple stop clock program The button stops and starts the cl ock.

. I/ The clock records start tinme, stop tinme and shows el apsed tine.
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Stop clock

e Our GUI has start/stop button

— want program to run some code when pressed

— need Act i onLi st ener To process Acti onEvent objects

- but this time not use a separate class!

e We declare St opC ock extends JFr ane

— and also implements Act i onLi st ener !

011: public class Stopd ock extends JFrane inplenments ActionListener
012: {
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I

Tl SIIIO p C I OoC k

013: // True if and only if the clock is running.

014: private bool ean I sSRunning = fal se;

e Java represents current fime as number of milliseconds since midnight,
January 1, 1970.

Coffee Find out, for example by searching on the Intfernet, what
fime: Is the significance of midnight af the start of January 1sf

g 1970.

[l The time when the clock is started
[l as mlliseconds since mdnight, January 1, 1970.

private long startTime = 0;

[l The time when the clock is stopped
[/ as mlliseconds since mdnight, January 1, 1970.
private |ong stopTine = 0;
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I

Tl SIIIO p C I OoC k

e References to JLabel objects that will be updated.

024: /] A label for showing the start tine.

025: private final JLabel startTimeJLabel = new JLabel ("Not started");
026:

027. I/ A label for show ng the stop tine.

028: private final JLabel stopTineJLabel = new JLabel ("Not started");
029:

030: // A label for show ng the el apsed tine.

031: private final JLabel el apsedTi neJLabel = new JLabel ("Not started");

Coffee Declaring the above instance variables as final variables
fime: means their value cannot be changed. Why will that not
stop us from changing the value (i.e. the text) of JLabel s

@ referenced by them?”?
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Tl SII.O p C I OoC k

034: [/ Constructor.

035:  public Stopd ock()

036: {

037: setTitle("Stop O ock");

038:

039: Cont ai ner contents = get Cont ent Pane();
040: [l Use a grid [ayout with one col um.
041.: contents. set Layout (new G'i dLayout (0, 1));
042:

043: contents. add(new JLabel ("Started at:"));
044: contents. add(start Ti meJLabel);

045:

046: contents. add(new JLabel (" Stopped at:"));
047: contents. add( st opTi meJLabel ) ;

048:

049: contents. add(new JLabel ("El apsed tinme (seconds):"));
050: contents. add( el apsedTi neJLabel );
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I

Tl SIIIO p C I OoC k

052: JButton startStopJButton = new JButton("Start / Stop");

e This object is Acti onLi st ener for ifs own buffon

- recall this reference: thi s.

start St opJButton. addAct i onLi stener(this);
contents. add(start StopJButton);

set Defaul t G oseQperation(EXIT_ON CLOSE);

pack()
} /1 Stopd ock

Coffee  Before confinuing, make a sketch of what you think the
St opd ock GUI will look like.

November 27,2018 Java Just in Time - John Latham Page 98(0/0)



Tl SII.O p C I OoC k

e Now acti onPerforned()

- called when user presses buftton.

061: // Performaction when the button is pressed.
062: public void actionPerformed(ActionEvent event)
063: {

064. if (!1sRunning)

065: {

066: [l Start the clock.

e Get current time. ..
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(it

== Standard APl: System current TimeM | i s()

e java.l ang. Syst emconfains class method current TineM | 1§ s()

- returns current date and time as number of milliseconds since

midnight, January 1, 1970.

- | ong value.
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Tl SII.O p C I OoC k

e NOofe use of"" + startTine

— IS no version of set Text () that takes anii nt .

startTime = SystemcurrentTimeM I 11s();
start Ti meJLabel . set Text ("" + startTinme);
stopTi meJLabel . set Text ("Running...");
el apsedTi meJLabel . set Text ("Running...");
| SRunni ng = true,;

FILoif
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I

Tl SIIIO p C I OoC k

el se // 1sRunning

{
[l Stop the clock and show the updated tines.
stopTime = SystemcurrentTimneMI1is();
stopTi meJLabel . set Text ("" + stopTi ne);
| ong el apsedM | i Seconds = stopTine - startTine;
el apsedTi neJLabel . set Text ("" + elapsedM |11 Seconds / 1000.0);
| SRunni ng = fal se;

} I else

[l 1t is a good idea to pack again

Il because the size of the |abels nmay have changed.

pack();

} 11 actionPerformed

Coffee  Why do we divide the elapsed time by 10007
fime:

November 27,2018 Java Just in Time - John Latham Page 102(0/0)



Tl SII.O p C I OoC k

/] Create a Stopd ock and nake it appear on screen.

public static void main(String[] args)

i
St opC ock theStopCd ock = new Stopd ock();

t heSt opd ock. set Vi si bl e(true);
} Il main

.} /1 class Stopd ock
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Trying it

Console Input / Output

$ java Stopd ock
$

BID|ITmO|0l _101x BIZITO|I0Ol 1001 BID|ITmO|0l _101x

Ltarted at Started at Ltarted at
Mot started 1562004720000 1562004720000
Stopped at Stopped at Stopped at

Mot started Running... 1562004730009

Elapsed time (seconds)yElapsed time (seconds):gjElapsed time (Seconds):

Mot started Running... 10.009

Start [/ Stop Ltart / Stop Start [/ Stop
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Trying it

Showing the start and stop fime as milliseconds is, per-
haps, inferesting for someone new to that idea, but not
really so for anyone who actually wants to use the pro-

gram. Think about changing the design so that the GUI
does not show the start and stop fimes, but just shows the
running status (not-started, running or stopped) instead.

November 27,2018 Java Just in Time - John Latham Page 105(0/0)



Coursework: St opCl ock with split time

(Summary only)

Modify a stop clock program so that it has a split time button.
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Section 8

Example:

GCD with a GUI
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Aim

AIM: To intfroduce JText Fi el d. '
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A GCD with a GUI

e Program to display the GCD of two numbers supplied by user.

e Place code for calculating GCD in separate class

- can be easily reused in many programs.
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e Our class MyMat h contains only gr eat est CormonDi vi sor ()

- at the moment. ..
e INtended for reuse so write doc comments for it.

e NO need to present code here

- only need documentation for how to use if!
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Web Browser Window

greatestCommonDivisor

public static int greatestCommonDivisor(int nultipl elOf GCD,
int multiple20 GCD)

Computes the greatest common divisor of two numbers. The numbers must be positive.
Parameters:

multiplel1OfGCD - One of the numbers.

multiple20fGCD - The other number.

Returns:
The GCD of multiple1OfGCD and multiple20fGCD.
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!}‘Z!K';L}‘?l}‘é Th e &D c I q ss

e GCD class provides GUI for program and main method.

e Usejavax.sw ng. JText Fi el d to get inpufts. ..

001: inport java.awt.Contai ner;

002: inport java.awt.GidLayout;

003: inport java.awt.event. ActionEvent;
004: inport java.awt.event. ActionListener;
005: inport javax.sw ng.JButton;

006: i nport |avax.sw ng. JFrane;

007: inport javax.sw ng.JLabel;

008: inport javax.sw ng.JTextField;

009:

010: // Calculates the GCD of two Integers.
011: public class GCD extends JFrane inplements ActionLi stener
012: {
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s GUI APIl: JText Fi el d

e j avax. sw ng. JText Fi el d implements part of GUI

— dllows user to enter small piece of text.

e One constructor method takes i nt method parameter

- minimum number of characters wide enough to display.

e JText Fi el d can also be used to display text generated from within
program.
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!}‘Z!K';L}‘?l}‘é Th e &D C I q ss

[l A JTextField for each nunber.
private final JTextField nunberlJTextField = new JTextFi el d(20);
private final JTextField nunber2JTextField = new JText Fi el d(20);

[[ A JTextField for the result.

private final JTextField resultJTextField = new JTextFi el d(20);
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!}‘Z!K';L}‘?l}‘é Th e &D C I q ss

/| Constructor.

publ i c GCD()

{
setTitle("GCD'");

Cont ai ner contents = get Cont ent Pane();
contents. set Layout (new G'i dLayout (0, 1)); // Single colum.

contents. add( new JLabel (" Number 1"));
cont ents. add( number 1JText Fi el d);

(
(
cont ents. add( new JLabel (" Number 2"));
contents. add( nunber 2JText Fi el d) ;
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=

£ MANCITTER Th e @D C I q ss

JButton conputeJButton = new JButton(" Conpute");
cont ent s. add( conmput eJBut t on) ;
conput eJBut t on. addAct i onLi stener (this);

contents. add(new JLabel ("GCD of Nunmber 1 and Nunber 2"));
contents. add(resul tJTextFiel d);

set Defaul t G oseQperation(EXIT_ON CLOSE);
pack();

Before confinuing, make a sketch of what you think the
GCD GUI will look like.
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e actionPerfornmed() instance method will

- get data from the input fext fields

- calculate GCD

- put result in outfput text field.
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A GUI API: JText Fi el d: get Text ()

e j avax. sw ng. JText Fi el d has instance method get Text ()

- no method arguments

— returns Stri ng text contents of text field.
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SN GUI API: JText Fi el d: set Text ()

e javax. sw ng. JText Fi el d has instance method set Text ()

- fakes St ri ng method argument

- changes text of text field o if.
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[/ Act upon the button being pressed.

public void actionPerformed(ActionEvent event)

{
int nunberl = I nteger. parselnt(nunber1JText Fi el d. get Text());
int nunber2 = | nteger. parselnt(nunber2JText Fi el d. get Text());
int theGCD = MyMat h. great est CormonDi vi sor (nunber 1, nunber 2) ;
resul tJTextFiel d.set Text("" + theGCD);

} 11 actionPerformed

Coffee Isthere anything to stop the user fromn changing the result,
by typing directly into its text field?
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The GCD class

Il Create a GCD and neke it appear on screen.

public static void main(String[] args)

{
GCD theGCD = new GCDY();

t heGCD. set Vi si bl e(true);
Il main

.+ /] class GCD

Coffee Do we need the local variable theGD in the main
fime: method? What if the body was just the following?
new GCD().setVisible(true);

@ Would that work?
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Trying it

Console Input / Output

St GCD  Is)is) S im] i

Mumber 1

Compute

LGCD of Number 1 and Number 2

November 27, 2018
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Coursework: GCD GUI for three numbers

(Summary only)

Modify a GCD program that has a GUI, so that it finds the GCD of three
numbers.
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Section 9

Enabling and disabling

components

Java Just in Time - John Latham Page 124(0/0)



Aim

AIM: To explore the principle of enabling and disabling
graphical user interface (GUI) components, and revisit

JButt on and JText Fi el d.
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Enabling and disabling components

e NO example here

- Just some concepts

- and coursework for you to fry them.
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A GUI API: JBut t on: set Enabl ed()

e j avax. swi ng. JButton has instance method set Enabl ed()

- takes bool ean method parameter

x fal se: button becomes disabled - pressing has no effect
x true: butfon becomes enabled.
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RS GUI API: JText Fi el d: set Enabl ed()

e j avax. sw ng. JText Fi el d has instance method set Enabl ed()

- takes bool ean method parameter

x fal se: fleld becomes disabled — cannot change text
x true: field becomes enabled.
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RS GUI API: JBut t on: set Text ()

e j avax. sw ng. JButt on has instance method set Text ()

- takes String

- changes text label on buffton.
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Coursework: St opd ock using a text field and
disabled split button

(Summary only)

Modify a stop clock program so that the split fime button is disabled when the
clock is not running.
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Section 10

Example:

Single times table with a GUI
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Aim

AIM: To infroduce JText Ar ea and the layout manager called

Bor der Layout .
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Single times table with a GUI

e Single times table

— user enters mulfiplier in JText Fi el d
- presses JButt on

— result shown in JText Ar ea.
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A GUI API: JText Ar ea

e | avax. sw ng. JText Area part of GUI
— displays larger piece of text

- multiple lines.

e Size specified as method arguments constructor method

- number of rows (lines)

- number of columns (characters per line).
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Single times table with a GUI

e Shall use a Bor der Layout . ..
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== GUI APl: Layout Manager : Bor der Layout

e j ava. aw . Bor der Layout is layout manager

- slofs for five components
x centre plus each of four sides.

- Names of positions modelled as class constants
« Bor der Layout . CENTER, Bor der Layout . NORTH, Bor der Layout . SOUTH,

Bor der Layout . WEST. and Bor der Layout . EAST.
e Designed for use when one component is main component
— e.Q. JText Ar ea for results

- placed in centre.

e Ofhers, e.g. buftons, above, below, left and/or right.

e Diagram...

November 27, 2018 Java Just in Time - John Latham Page 136(0/0)



GUI API: Layout Manager : Bor der Layout

Bor der Layout . NORTH

Bor der Layout . CENTER

I—
é)
5
o
>
Q)
-
B
©
E
m

Bor der Layout . EAST

Bor der Layout . SOUTH
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Single times table with a GUI

Use only 3 positions

— multiplier at Bor der Layout . NORTH
— result at Bor der Layout . CENTER
— button at Bor der Layout . SOUTH.

001: inport java.awt.BorderLayout;

002: inport java.awt.Container;

003: inport java.awt.event.ActionEvent;
004: inport java.awt.event. ActionListener;
005: inport javax.sw ng.JButton;

006: i nport |avax.sw ng. JFrane;

007: inport javax.sw ng.JText Area;

008: inport javax.sw ng.JTextField;

009:
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Single times table with a GUI

010: // Programto show a times table for a nultiplier chosen by the user.

011: public class TinmesTabl e extends JFranme inplenents ActionLi stener

012: {

013: // Atext field for the user to enter the multiplier.

014: private final JTextField nultiplierJTextField = new JTextFiel d(5);

015:

016: // A text area for the resulting tines table, 15 lines of 20 characters.
017: private final JTextArea displayJTextArea = new JText Area(15, 20);

e When add components

- specify position for each one. ..
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GUI API: Cont al ner: add( ) : adding with a posifion
- constraint

e java. aw . Cont ai ner has anofther instance method add( )
- takes GUI component

- and some ofher object constraining how should be positioned.

e Infended for use with layout managers with position constraints

— e.g. J ava. awt . Bor der Layout .
e £.g. following makes JLabel appear in north.

myCont ai ner. set Layout ( new Bor der Layout () );
myCont ai ner. add(new JLabel ("This is in the north"), BorderLayout.NORTH);
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Single times table with a GUI

/[ Constructor.
public TimesTabl e()

{

setTitle("Tines Table");

Cont ai ner contents = get Cont ent Pane();
contents. set Layout (new Bor der Layout ());

contents.add(mul tiplierJTextField, BorderLayout.NORTH);
contents. add(di spl ayJText Area, BorderLayout. CENTER);

JButton displayJButton = new JButton("D splay");
contents. add(di spl ayJButton, BorderLayout.SOUTH);
di spl ayJButt on. addAct i onLi stener(this);

set Defaul t G oseQperation(EXIT_ON CLOSE);

pack();
} Il TimesTabl e
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Single times table with a GUI

Coffee If we wanted to stop the user from typing directly into the
@ fime: text area, what do you imagine we would need to do?

Coffee  Before confinuing, make a sketch of what you think the
fime: Ti mesTabl e GUI will look like.

e actionPerformed() generates result text

- places in JText Area. ..
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SRR GUI API: JText Ar ea: set Text ()

e javax. sw ng. JText Area has instance method set Text ()

- fakes Stri ng method argument

— changes text to it

- may contain new line characters — separate lines.
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ERE GUI API: JText Ar ea: append()

e j avax. sw ng. JText Area has instance method append()

— fakes String

— appends onto end of existing text

- NOo automatic line breaks.
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I

Single times table with a GUI

[ Act upon the button being pressed.
public void actionPerformed(ActionEvent event)

{

[l Enpty the text area to renove any previous result.
di spl ayJText Area. set Text ("");

int multiplier = Integer.parselnt(nultiplierJTextField. getText());

di spl ayJText Area. append("

di spl ayJText Area. append("| Tines table for "

di spl ayJText Area. append("

for (int thisNumber = 1; thisNunmber <= 10; thisNunber ++)

di spl ayJText Area. append("| " + thisNumber + " x " + multiplier
+
di spl ayJText Area. append("
} Il actionPerforned

November 27,2018 Java Just in Time - John Latham Page 145(0/0)



Single times table with a GUI

What would be the consequence if we missed out the bit
that sets the text 1o empty, given that JText Area objects

start with no text anyway?
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Single times table with a GUI

In main method
— create instance of Ti nesTabl e

- make it visible.

Do not need to store reference in a variable!

Il Create a TinesTable and make it appear on the screen.

public static void main(String[] args)

{
new Ti mesTabl e().setVisible(true);
} Il main

.} /] class TinmesTable
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Trying it

Console Input / Output

$ java TinesTable

$
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Trying it

Look back at the main methods of the previous exam-
ples in this chapter. For which ones could we have de-
cided nof 1o sfore the reference to the instance of the
GUl in a variable? Given that these variables are method

variables and so are ‘destroyed’ when the main method
ends, does it actually make any difference to the Java
virfual machine whether or not we use them to tfemporar-
ily store a reference to the GUI|?
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Section 11

Example:

GCD with Panels
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Aim

AIM: To intfroduce the idea of using JPanel objects to make

a more sophisficated interface.
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e Reimplement GCD program — nicer intferface.

e Use JPanel to enable more layout conftrol. ..
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A GUI API: JPanel

e | avax. swi ng. JPanel
— extension of (older) j ava. awt . Cont ai ner
- thus contains other components

- has add() instance methods.

e Designed to work well with Java Swing

- recommended kind of contfainer for grouping collection of
components 1o be treated as one for layout.
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e Improved GUI plan:
G i dLayout to obtain two rows, one column i.e two by one
each of these will be JPanel
top one will use Gri dLayout , Two by two

bottom one will use Gri dLayout , one by Two

right one of this will be JPanel with two by one Gi dLayout !

e Diagram...
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Ll GCD with Panels

contentPane with GridLayout, 2 x 1
JPanel with GridLayout, 2 x 2

JLabel "Number 1" JLabel "Number 2"
JTextField for numberl JTextField for number2

JPanel with GridLayout, 1 x 2

JPanel with GridLayout, 2 x 1
JLabel "GCD of No 1 and No 2"
JTextField for result

JButton labelled " Compute™
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i mport java.awt. Contai ner;

i mport java.awt.GidLayout;

i nport java.awt.event.ActionEvent;

i mport java.awt.event.ActionLi stener;
i mport javax.sw ng. JButton;

i mport javax.sw ng. JFrarme;

i mport javax.sw ng. JLabel ;

i nport | avax.sw ng. JPanel ;

i nport javax.sw ng.JText Fi el d;

/] Calculates the GCD of two integers.

public class GCD extends JFrane inplements ActionLi Stener

{
Il A JTextField for each nunber.
private final JTextField nunberlJTextField = new JTextFi el d(20);
private final JTextField nunber2JTextField = new JTextFi el d(20);

Il AJTextField for the result.
private final JTextField resultJTextField = new JTextFiel d(20);
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/'l Constructor.
023: public GCIX)
024. {
025: setTitle("GCD');
026:
027: Cont ai ner contents = get Content Pane();

028: [l Main [ayout wll be 2 by 1.

029: contents. set Layout (new GidLayout (0, 1));

030:

031: Il A JPanel for the top half of the main grid.

032: [l This wll have a |ayout of 2 by 2.

033: [l It wll contain two |abels, and two text fields for input.
034: JPanel nunberFi el dsJPanel = new JPanel ();

035: cont ent s. add( nunber Fi el dsJPanel ) ;

036: nunber Fi el dsJPanel . set Layout (new G'i dLayout (0, 2));

037:
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038: Il A JPanel for the bottomhalf of the main grid.

039: Il This wll have a |ayout of 1 by 2.

040: [l 1t wll contain the button and JPanel for the result.
041.: JPanel buttonAndResul t JPanel = new JPanel ();

042: cont ent s. add( butt onAndResul t JPanel ) ;
043: but t onAndResul t JPanel . set Layout (new G'i dLayout (0, 2));

e SO far. ..
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contentPane 1 column, 2 rows

nunmber sFi el dsJPanel 2 columns

but t onAndResul t JPanel 2 columns
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GCD with Panels

045:
046:
047:
048:
049:

e [The above four components in fwo columns will use two rows. . .

Il Two | abels and two text fields for the top JPanel.
nunber Fi el dsJPanel . add( new JLabel (" Nunber 1"));
nunber Fi el dsJPanel . add( new JLabel (" Nunber 2"));
nunber Fi el dsJPanel . add( nunber 1JText Fi el d);

nunber Fi el dsJPanel . add( number 2JText Fi el d) ;
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contentPane 1 column, 2 rows

nunber sFi el dsJPanel 2 columns, 2 rows

JLabel "Number 1" JLabel "Number 2"
JTextField for numberl JTextField for number2

but t onAndResul t JPanel 2 columns
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GCD with Panels

051:
052:
053:

054:
055;

056:
057:
058:
059:
060:
061:

[l The conmpute button will live in the left of the bottom JPanel.

JButton conputeJButton = new JButton("Conmpute");
but t onAndResul t JPanel . add( conput eJBut t on);

conput eJBut t on. addAct i onLi st ener (this);

Il A JPanel for the right of the bottomhalf of the main grid.

Il This wll have a layout of 2 by 1.

Il It wll contain a |abel and a text field for the result.
JPanel resultJPanel = new JPanel ();

but t onAndResul t JPanel . add(resul t JPanel );

resul t JPanel . set Layout (new GridLayout (0, 1));

e SO far...
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contentPane 1 column, 2 rows

nunber sFi el dsJPanel 2 columns, 2 rows

JLabel "Number 1" JLabel "Number 2"
JTextField for numberl JTextField for number2

but t onAndResul t JPanel 2 columns, 1 row

resul t JPanel 1 column

JButton labelled " Compute™
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e Finally:

063: Il Alabel and a text field for the bottomright JPanel.
064. resul t JPanel . add(new JLabel ("GCD of Nunber 1 and Nunber 2"));
065: resul t JPanel . add(resul tJTextFiel d);

066:

067: set Def aul t G oseQperation(EXIT_ON CLOSE);
068: pack();

Coffee  Convince yourself that the above code will result in a GUI
that is laid out as we planned.
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/] Act upon the button being pressed.

public void actionPerformed(ActionEvent event)

{
int nunberl = Integer.parselnt(nunber1JTextField. getText());
int nunber2 = |nteger. parselnt(nunber2JText Fiel d. get Text());
int theGD = MyMat h. great est ConmonDi vi sor (nunber 1, nunber?2);
resul tJText Fiel d. set Text("" + theGCD);

} /1 actionPerformed

Il Create a GCD and make it appear on screen.

public static void main(String[] args)

{
new GCD().setVisible(true);
Y [ main

}+ /1 class GCD
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Trying it

Console Input / Output
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Trying it

B 1 I |~ BTN I ] ] I
Number 2

SEF9559

GCD of Mumber 1 and MNumber 2

14

Compute

November 27,2018 Java Just in Time - John Latham Page 168(0/0)



Trying it

Can you think of other ways that we could have obtained

the same layout?
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Section 12

Example:

Single tfimes table with a
Scrol | Pane
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Aim

AIM: To infroduce the use of JScroll Pane and revisit

JText Fi el d.
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Single times table with a Scr ol | Pane

e Revisit Ti nesTabl e

— add second JText Fi el d to lef user choose how many rows.

e Might have more rows than space allocated for result

- SO make text scrollable.

e JText Area does not provide scrolling itself

— instead use JScrol | Pane.
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s GUI API: JScr ol | Pane

A j avax. swi ng. JScrol | Pane object

- provides scrolling facility for another GUI component.

Simplest use: provide other component as argument to constructor.

E.g. Add JText Area to content pane of JFr ane

- without scrolling.

Cont ai ner contents = get Cont ent Pane();
contents. add(new JText Area(15, 20));

Now with scrolling.

Cont ai ner contents = get Cont ent Pane();
contents. add(new JScrol | Pane(new JText Area( 15, 20)));
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Single times table with a Scr ol | Pane

i nport java.aw . BorderLayout;

002: inport java.aw . Container;
003: inport java.awt .G idLayout;

004: inport java.aw.event.ActionEvent;
005: inport java.awt.event.ActionListener;
006: inport javax.sw ng.JButton;

007: inport javax.sw ng.JFramne;

008: inport javax.sw ng.JLabel;

009: inport |avax.sw ng.JPanel;

010: inport javax.sw ng.JScrol | Pane;

011: inport javax.sw ng.JTextArea,

012: inport javax.sw ng.JTextField;

013:

014: // Programto show a tines table for a nultiplier chosen by the user.

015: // The user al so chooses the size of the table.

016: public class TimesTabl e extends JFrame inplenents ActionLi stener
017: {
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s GUI API: JText Fi el d: initial value

e j avax. sw ng. JText Fi el d has another constructor method

- takes String

- sets as initial value.

JTextField naneJTextField = new JText Fiel d(" Type your nane here.");
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Single times table with a Scr ol | Pane

Il Atext field for the user to enter the nultiplier.
private final JTextField multiplierdJTextField = new JTextFiel d(5);

I/ Atext field for the user to enter the table size, initial value 10.

private final JTextField tableSizeJTextField = new JTextField("10");

Il Atext area for the resulting times table, 15 lines of 20 characters.
private final JTextArea displayJText Area = new JText Area(15, 20);
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Single times table with a Scr ol | Pane

/| Constructor.
public TimesTabl e()

{

setTitle("Times Table");

Cont ai ner contents = get Cont ent Pane();
contents. set Layout (new Bor derLayout ());

Il A JPanel for the two text fields.

[l 1t wll be a GidLayout of two tines two,

|l at the top of the JFrane contents.

JPanel nunbersPanel = new JPanel ();

cont ent s. add( nunber sPanel, BorderLayout. NORTH);
nunber sPanel . set Layout (new G'idLayout (2, 0));

[/ Add two JLabels, and two JTextFields to the nunbersPanel .

nunber sPanel . add( new JLabel ("Ml tiplier:"));
nunber sPanel . add(nmul tiplierJTextField);
nunber sPanel . add(new JLabel ("Tabl e size:"));

LI-I. [Turrpel srdlict . dUU\t dll col £Z&J |Iﬂ)(t ll_l cl U)
November 27, 2018 Java Just in Time -"John Latham Page 177(0/0)




Single times table with a Scr ol | Pane

[l The result JScrol | Pane/ JText Area goes in the centre.
contents. add(new JScrol | Pane(di spl ayJText Area), BorderLayout. CENTER);

/1 The JButton goes at the bottom

JButton displayJButton = new JButton("Di splay");
cont ents. add(di spl ayJButton, BorderLayout.SQUTH);
di spl ayJButt on. addActi onLi stener(this);

set Def aul t G oseQperation(EXIT_ON CLOSE);
pack();
} /1 TinmesTabl e
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Single times table with a Scr ol | Pane

Il Act upon the button being pressed.
public void actionPerformed(ActionEvent event)

{

Il Enpty the text area to renove any previous result.
di spl ayJText Area. set Text ("");

int multiplier = Integer.parselnt(nultiplierJTextField. getText());

int tableSize = Integer.parselnt(tableSi zeJTextField. getText());

di spl ayJText Area. append("
di spl ayJText Area. append("| Times table for " + multiplier + "\n");
di spl ayJText Area. append( "

for (int thisNunmber = 1; thisNunber <= tabl eSize; thisNunber++)

di spl ayJText Area. append("| " + thisNumber + " x " + multiplier
"+ thisNumber * nultiplier + "\n");
di spl ayJText Ar ea. append("
} /1 actionPerformed
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Single times table with a Scr ol | Pane

Il Create a TimesTable and make it appear on the screen.

public static void main(String[] args)

{

new Ti mesTabl e().setVisible(true);
Y /1 main

} /1 class TinmesTabl e
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Console Input / Output

$ java TinesTable

$

e Window will adjust layout when we change ifs size

- beauty of layout managers.
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SN Coursework: Thr eeWei ght s GUI

(Summary only)

Write a GUI version of the program to show the weights that are obtainable
on a balance scale using three weights.
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Section 13

Example:

Age history with a GUI
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Aim

AIM: To reinforce the graphical user interface (GUI) con-
cepts with an example having two JButtons and

many JFrames, for which we revisit Fl owLayout and
Acti onEvent.
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Age history with a GUI

GUI version of AgeHi st ory
— reuse Per son from previous version
— and our improved reusable Dat e

— just need GUI version of main class.

Set current date, name and birthday in fext fields

Obtain age history in text area.

For next person either
- replace details and obtain again

— or obtain separate copy of window
* ANy number we wish!
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Age history with a GUI

. inmport |ava.aw .

. inport java.awt . Contai ner;

. inport java.awt.Fl owLayout;

. inport java.awt .G dLayout;

. inport java.awt.event.ActionEvent;
. inport java.awt.event.ActionListener;
. inport |avax.sw ng.JButton;

. inport |avax.sw ng.JFrane;

. inport javax.sw ng.JLabel;

. inport javax.sw ng.JPanel;

. inport |avax.sw ng.JScrol | Pane;

. inport javax.sw ng.JTextArea;

. inport javax.sw ng.JTextField;

. [* Report the age history of a person.

Current date and person details are entered through text fields.
The result is displayed in a text area.

A ‘“‘new’ Dbutton enables nultiple displays.

C*
. public class AgeHi story extends JFrane inplenments ActionListener
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I

Age history with a GUI

[l JTextFields for the present date.

private final JTextField presentDayJTextField = new JTextField(2);
private final JTextField presentMnthJTextField = new JTextFiel d(2);
private final JTextField presentYearJTextField = new JTextFiel d(4);

[l JTextFields for the nane and birthday.

private final JTextField naneJTextField = new JText Fi el d(15);
private final JTextField birthDayJTextField = new JTextFiel d(2);
private final JTextField birthMonthJTextField = new JTextField(2);
private final JTextField birthYearJTextField = new JTextField(4);

[ JText Area for the result.

private final JTextArea ageH storyJTextArea = new JText Area(15, 20);
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ek Age history with a GUI

[l The age history display button.

private final JButton displayJButton = new JButton("Di splay");

[/ The new wi ndow button.

private final JButton newJButton = new JButton("New');
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I

Age history with a GUI

[/ The nunber of instances created: each has its nunber in the title.

private static int instanceCountSoFar = 0;

[l Constructor.
publ i c AgeH story()

{

| nst anceCount SoFar ++;

setTitle("Age History (" + instanceCount SoFar + ")");

Coffee What would happen if we omitted the reserved word
stati ¢ from the declaration of i nst anceCount SoFar ?
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Age history with a GUI

Cont al ner contents = get Cont ent Pane();
053: contents. set Layout (new Bor der Layout ());
054:
055: [l The top panel is for the inputs.
056: [l It wll be agrid of 3 by 2.
057: JPanel i nputDataJPanel = new JPanel ();
058: contents. add(i nput Dat aJPanel , Border Layout. NORTH);
059: | nput Dat aJPanel . set Layout (new G'i dLayout (0, 2));
060:
061: [l Top left of inputDatalPanel.
062: | nput Dat aJPanel . add( new JLabel ("Present date"));

e Next add another JPanel

- with Fl owLayout having a left alignment.
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SGUI API: Layout Manager : Fl owLayout : alignment

e java. awt . Fl owLayout can be given alignment mode

- as method argument to one constructor method.

e Affects behaviour when component is larger than minimum needed for its
contents.

e ANnint value

- x Fl owLayout . CENTER - the laid out items are cenfred in the container.
x Fl owLayout . LEFT — the |laid out items are on the left of the container,

with unused space on the right.
* Fl owLayout . Rl GHT — the |laid out items are on the right of the

container, with unused space on the left.

- Default — centre.
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Age history with a GUI

[ Top right of inputDatalJPanel.

[l A JPanel with |eft aligned Fl owLayout,
[l For today’'s date conponents.

JPanel present DayJPanel = new JPanel ();

| nput Dat aJPanel . add( pr esent DayJPanel ) ;
present DayJPanel . set Layout (new Fl owLayout ( Fl owLayout . LEFT) ) ;

[l JTextFields for present date conponents, wth JLabels.
present DayJPanel . add( pr esent DayJText Fi el d) ;

present DayJPanel . add( new JLabel ("/"));

add( present Mont hJText Fi el d) ;

present DayJPanel . add( new JLabel ("/"));

present DayJPanel . add(

present DayJPanel .

d( present YearJText Fi el d);
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Age history with a GUI

[/ Mddle left of inputDatalJPanel.

| nput Dat aJPanel . add( new JLabel (" Person nane"));

[l Mddle right of inputDataJPanel.
/] Use a JPanel so that alignment natches rows above and bel ow.
JPanel nanelJPanel = new JPanel ();

| nput Dat aJPanel . add( naneJPanel );

nameJPanel . set Layout ( new Fl owLayout ( Fl owLayout . LEFT) ) ;

nanmeJPanel . add( naneJText Fi el d);

/] Bottomleft of inputDatalJPanel.
| nput Dat aJPanel . add( new JLabel ("Bi rthday"));
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Age history with a GUI

[/ Bottomright of inputDataJPanel.
[l A JPanel with |eft aligned Fl owLayout,
[ For birthday conponents.

JPanel birthdayJPanel = new JPanel ();
| nput Dat aJPanel . add( bi rt hdayJPanel ) ;
bi rt hdayJPanel . set Layout ( new Fl owLayout ( Fl owLayout . LEFT) ) ;

[l JTextFields for birthday conponents, wth JLabels.
bi rt hdayJPanel . add(bi rt hDayJText Fi el d) ;

bi rt hdayJPanel . add( new JLabel ("/"));

bi rt hdayJPanel . add( bi rt hMont hJText Fi el d) ;

bi rt hdayJPanel . add( new JLabel ("/"));

bi rt hdayJPanel . add(bi rthYearJText Fi el d);
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Age history with a GUI

[l The result JTextArea goes in the centre.
contents. add(new JScrol | Pane(ageH st oryJText Area), BorderLayout. CENTER);

[l The buttons go at the bottom in a JPanel with a Fl owLayout.
JPanel buttonJPanel = new JPanel ();

contents. add( buttonJPanel , BorderLayout. SOUTH);

but t onJPanel . set Layout ( new Fl owLayout () ) ;

but t onJPanel . add(di spl ayJButton);

di spl ayJButt on. addAct i onLi stener(this);

but t onJPanel . add( newJButt on);

newJBut t on. addAct i onLi stener(this);
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Age history with a GUI

e The present date may have been setf in a previous window.

117: [l Al'low for the possibility that the present date has already been set.
118: Date presentDate = Date.getPresentDate();

119: if (presentDate != null)

120: {

121. present DayJText Fi el d. set Text ("" + presentDate. getDay());
122: present Mont hJText Fi el d. set Text ("" + presentDate. get Month());
123: present Year JText Fi el d. set Text ("" + presentDate. get Year());
124. present DayJText Fi el d. set Enabl ed(f al se);

125: present Mont hJText Fi el d. set Enabl ed(f al se);

126: present Year JText Fi el d. set Enabl ed(f al se);

127: FILOif
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Age history with a GUI

e Closing window should nof end the program

- program will automatically exit once last window has been disposed.

129: set Def aul t C oseQperat i on( Dl SPOSE_ON CLOSE) ;
130: pack();
131:  } I/ AgeHi story

Coffee  Before confinuing, make a sketch of what you think the

@ time:  AgeHi story GUI will ook like.

e OuractionPerformed() must determine which button was pressed. ..
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Eah GUI API: Acti onEvent : get Sour ce()

e java.aw . event. ActionEvent has instance method get Sour ce()

- returns reference to object that caused event.
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Age history with a GUI

134: [/ Act upon the button being pressed.

135:  public void actionPerforned(Acti onEvent event)
136:

137: if (event.getSource() == newJButton)

138: new AgeH story().setVisible(true);

139:

140: else if (event.getSource() == displayJButton)
141: {

142: [l Set the present date only if it has not already been set.

143: if (Date.getPresentDate() == null)

144 {

145: Dat e present Day

146: = new Dat e( I nteger. parselnt(presentDayJText Fiel d. get Text()),
147. | nt eger. par sel nt (present Mont hJText Fi el d. get Text () ),
148: | nt eger. parsel nt (present Year JText Fi el d. get Text ())
149: );

150: Dat e. set Present Dat e( present Day) ;
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I

Age history with a GUI

Il Date should be set only once: disable further date setting.
present DayJText Fi el d. set Enabl ed(f al se);
present Mont hJText Fi el d. set Enabl ed(f al se);
present Year JText Fi el d. set Enabl ed(f al se);
FILOif
[l Compute and display the age history.
String name = naneJText Fiel d. get Text();
Dat e birthday
= new Dat e(Integer.parselnt(birthDayJTextField.getText()),
| nt eger. parsel nt (birthMont hJText Fi el d. get Text()),
| nt eger. parsel nt (birthYearJTextFiel d. get Text())
);
Person person = new Person(nane, birthday);
ageH storyJText Area. set Text ( person. ageH story());
} Il else if

} 11 actionPerformed
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Age history with a GUI

[l Create an AgeH story and nmake it appear on screen.

public static void main(String[] args)
{

[l Ensure we use just \n for age history line separator on all platforns.
Person. set Li neSeparator("\n");

new AgeHi story().setVisible(true);
} Il main

. } /] class AgeHistory
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] u
THE UNIVERSITY I ry I n g I t
o MANCHESTER

Console Input / Output

$ java AgeHistory
$

Create more windows. ..
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] u
THE UNIVERSITY I ry I n g It
o MANCHESTER

I Se HISTorY (1 (m ] Eml S I

Present date

llohn

24 | /|4 | f[1959 |

ahn was born on 24/4 715955
ahn was 1 an 24471960
ahn was 2 on 24471961
ohn was 2 on 247471962
ahn was 4 on 24471962
ahn was 5 on 2474714964
ahn was & an 24471965
ahn was 7 on 247471966
ohn was 8 on 247471967
ahn was 9 an 24471968
ahnwas 10 on 2441969
ahnwas 11 on 2441970
aghnwas 12 on 2441971
ahn was 13 on 2441972
ahin was 14 on 24471973

Display
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)

u n
THE UNIVERSITY
o MANCHESTER

SRR A ) TIEIMEIE] e

Present date ¢ ol (W | Present date

Person name lohin | §IPerson name |Lizzy

Birthday [24] 74 | i[1e58  Birthday 1 |77 |t[1080
ohn was born on 24,/4/1%9549 {lLizzywas bornon 1/7/ 1989
ahnwas 1 on 247471960 | |Lizzyweas L an 1071990
ohnwas 2 on 24/471961 | |Lizzywas 2 on 1/7/1991
ohnowas 2 on 244/ 1562 hlLizzvywas 2 on 1/7/1992
ohnowas 4 on 24418963 L lLizzywas 4 on 177149593
aohnwas S on 24/471964 |Lizzy was 5 oh 1/7/1994
ohnwas & on 24471965 flLizzy was & on 17771995
chnwas 7 on 244/ 1966 lLizzwwas 7 on 1/7/19596
ohnowas 8 on 24,4/ 1967 | Lizzwwas 8 on 10771957
ahnwas 9 on 2474719685 | |Lizzy weas @ an 1071998
ohnwas 10 on 24/471969 | |Lizzywas 10 on 1771999
ohnwas 11 on 24/4f 1570 flLizzywas 11 on 1f7/2000
ohnwas 12 on 24471571 Lizzywas 12 on 1j7/2001
ohnwas 13 on 24/451972 |Lizzy was 13 on 1/7 /2002
ohnowas 14 on 24741472 blLizzy was 14 on 1/7/2003

Display || New | 3 Display || Mews |

|[Present date

|IPerson name |M0nty

!Binhday [2e]/[z |]zo1s

Montywas barn on 263 /2015
Montywas 1 on 267372016
Montywas 2 on 267372017
Montywas 2 on 26/2 /2018
Montywas 4 on 267372019
rontywill be 5 on 2632020

Displa\f || Mew: |
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Trying it

Our example here has a subtle design bug. Figure out
how we can end up with a date being shown in the text
flelds for the present date which is not the value that is ac-

tually being used for the present date! (Hint: what if the
New button is pressed before the Di spl ay buffon?) What is
a simple fix for this problem?
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Concepts covered in this chapter

e Each book chapter ends with a list of concepts covered in it.

e Each concept has with it
- a self-test question,

- and a page reference to where it was covered.

e Please use these to check your understanding before we start the next
chapter.
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