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Core Java Course
Java 1.2 User Interfaces

\ (Chapter 9)

Prof. Jeff Blessing

MSOE
\Agenda
« Homework + User Selection
<+ Model-View- Components
Controller Design — check boxes, radio
Pattern buttons, etc.
+ Implementing Ulsin % Serolling
Java < Layout Managers
<« Canvases <« Menus
+ Text Components @ Homework
— text boxes, etc. Assignment

\M odel-View-Controller (MVC)

+ A design pattern popular with Uls
<+ Model
— the underlying representation of the component
« View
— the way the user sees the component
« Controller

— ahandler which interacts with the user and the
component
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\MVC Example

+ Textinsideatext box
— Model
« astring in memory which holds the characters
—View
« the font and point sizein which the string is
currently displayed
— Controller

« the callback routine (like act i onPer f or med() )
which implements some behavior of the object

B3

.~ Changing the font doesn’t changethe modeIA
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\User I nterface Components

< Ul Components in Java are common elements of
GUI applications

+ Each component has a platform independent
purpose and common behavior. (Certain
details/features may be platform dependent, so
that components would look familiar to users)

« Only components available for ALL platformsare
included into AWT

<+ Example: buttons, lists, scroll bars, text fields, etc.

5

\Extendi ng Standard Components

+ Custom components can be built by subclassing
the “standard” components.

« Custom components (also called Lightweight
Components) don't have to use native OS
interfaces and allow for auniform look across
multiple platforms.

+ Example: Extending Java AWT by using Java
Foundation Classes (JFC, SunSoft, Netscape) and
Application Foundation Classes (AFC, Microsoft)

6
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\Example: Building User Interface

+ Design the form layout

+ Select proper components

< Add components to a container (a Frame or a
Panel)

+ Position components (and sub-containers) inside
the container using a Layout Manager

« In order to process user input, add code for
handling component events

< BuildingUl Code Example
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\Canvases

<« An AWT component (replaced by JFr ame in Swing)

+ Canvases(class Canvas) alow oneto isolate
graphics output from other components or
different graphics outputs between themselves

< In order to use a Canvas component we need to
perform the following steps
— Deriveaclassfrom classCanvas
— Override the paint method in the new classin order to

provide appropriate graphics output
— Instantiate the derived class
— Add theinstance to the container (e.g., frame)

\T ext | nput Components

< Text input components are subclasses of
Text Conponent (an abstract class)
— void setText(String text);
— String get Text();
— voi d set Edi t abl e(bool ean editable);
+ Text Fi el d - single line text input component
— TextField(String text, int colums);
— Set Col uns(int colums); // call validate();
« Text Ar ea - multipleline text input

— TextArea(String text, int rows, int colums,
int scrollbars);
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\SNi ng Text Input Components

« Text input components are subclasses of

JText Conponent (an abstract class)

— void setText(String text);

— String getText();

— voi d set Edi t abl e(bool ean editable);
+ JText Fi el d - single line text input component

— JTextField(String text, int colums);

— setCol utms(int colums); // call validate();
<+ JText Ar ea - multiple line text input

— JTextArea(String text, int rows, int cols)

« scrol | bars replaced by putting JText AreainaJScrol | Panio

\T ext Input Components (cont.)

< Text in a TextComponent can be selected
programmatically
— void selectAl();
— void select(int startSel, int endSel);
+ To check if there is selected text, one can use
— int getSelectionStart();
— int getSelectionEnd();
— String getSel ectedText();
+ Labels(class Label ) are for displaying static text
— Swing has classJLabel

« Text Test and Text AreaTest Code Examples
11

\User Sl ection Components

+ Check Box component (Checkbox class)

+ Radio Button components (Checkbox and
CheckboxG oup classes)

+ Choice Box or Drop Down List component
(Choi ce class)

+ List component (Li st class)
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\SNi ng Selection Components

+ Check Box component (JCheckBox class)

+ Radio Button components
(JRadi oBut t on and
JRadi oBut t onMenul t emclasses)

+ Choice Box or Drop Down List component
(JConboBox class)

+ List component (JLi st class)
« CheckBoxTest . j ava Code Example

\User Selection Components (cont.)

+ Checkbox class methods
— Checkbox(String Ibl, boolean state);
— bool ean getState();
— void setState(bool ean state);

« CheckBoxTest Example

+ CheckboxG oup class example
— CheckboxG oup grp = new CheckboxG oup();
— Checkbox bt nDark = new Checkbox(*“Dark”,
grp, true);
— Checkbox btnLight = new
Checkbox(“Light”, grp, false);

14

\Radio Buttons

+ Mutually exclusive set of check boxes

— only one can be selected from the set
+ The AWT does not contain radio buttons

— Swing does implement two radio button classes
« JRadi oBut t on classcreatesnew buttons

« But t onG oup formsthe set of related radio
buttons (from whichone is selected)

+ Radi oBut t onTest . j ava Code Example
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\User Selection Components (cont.)

+ Choi ce class
— Choi ce();
—void add(String item;

—void insert(String item int
i ndex) ;

—void renmove(String item;
—void renove(int index);
—void removeAl |l ();

\S/vi ng Choices

+ ThereisnoJchoi ce class!

— instead, thereisa JConboBox class for
dealing with choices

+ JConmboBox -- acombination of atext field and
drop-down list that |ets the user either typein a
vaue or select it from alist that is displayed when
the user asks for it. The editing capability can also
be disabled so that the JConboBox actsonly asa
drop down list.

\User SHection Components (cont.)

< Li st class

—List(int rows, boolean nultSel);
—void add(String item int

i ndex) ;

—String getlten(int index);
—void select(int index);
—String[] getSel ectedltens();
—void makeVi si bl e(i nt index);
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\S/ving List Components

< JLi st class
—JList(Object itens[]);
—voi d addLi st Sel ecti onLi st ener
(Li st Sel ectionLi stener);

+ A separate model, Li st Model , represents
the contents of thelist

+ Best explained by an example!
« LongLi st Test . j ava Code Example

\JList Model Example

/1l Geate a JList that displays the strings in data[]

String[] data = {"one", "two", "free", "four"};
JLi st dataLi st = new JList(data);

/'l The val ue JLi st nodel property is an object that
// provides a read-only view of the data. It was
/'l constructed automatically.

for(int i = 0; i < datalist.getMdel ().getSize(); i++)
{ Systemout.println(dataList.getMdel().get(i));

}

\Scrolling JLists

+ JLi st doesn't support scrolling directly. To
createascrolling list you maketheJLi st the
viewportview of aJsScr ol | Pane

JScrol | Pane scrol | Pane = new JScrol | Pane(dat aLi st);
/1 O in two steps:

JScrol | Pane scrol | Pane = new JScrol | Pane();

scrol | Pane. get Vi ewport (). set Vi ew( dat aLi st);
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\Item Events

<+ When selection changes the listener’s method
i t entt at eChanged( |t emEvent evt) iscdled
< To obtain more information about the changed item and
its current state the following methods can be invoked
on theevt object
—String label = (String) evt.getlten();
— Ceckbox src = (Checkbox) evt.get Source();
— bool ean state = src.getState();

<+ ThereisnoJl t emclass
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\Scrollbar Components

< Scrollbars can be used for changing an input value
within agiven range and for scrolling a graphics
image when it is larger the the output window
« ClassScr ol | bar
— Scrol I bar(int orientation);
— Scrollbar(int orientation,int val, int
visibleSize, int min, int nmax);
— void setVal ue(int value);
— void setValues(val, vis, mn, nax);
— int getValue();
— void setUnitincrenent(int increnent);

— voi d setBl ocklncrenment (int increnment); 2

\Scrollbar Events

« Scrollbar component generates AdjustmentEvents.
Itslistener has adj ust menVal ueChanged(
Adj ust mnenEvent evt) method caled every
time a scrollbar is adjusted

+ To collect information about the change we can
use the event object
—int value = evt.getVal ue();

—int adj Type = evt. get Adj ust nent Type();
— Adj ustrrent types: TRACK

— UNI T_I NOREMENT, UNI T_DECREMENT,

— BLOCK_| NCREMENT, BLOCK_DECREMENT
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\S/vi ng Scrollbars

« JScrol | Bar implements most of the same
functionality of AWT Scrollbars

+ Typically, asthe position of theknob inthe
scrollbar changes, a corresponding change
ismadeto the position of theJVi ewPort on
the underlying view, changing the contents
of theJVi ewPor t

« Col or Sel ect . j ava CodeExample

\Scrol ling Panes (Java 1.1)

< Even though scrolling awindow can be
implemented using Scrollbar components, it is
much easier to achieve the same goa with
Scrolling Panes (Scr ol | Pane class)

<+ Example:
— Scrol | Pane sp = new Scrol | Pane();
— sp. add( Text Canvas) ;
— sp. Set Si ze(maxWdt h, maxHei ght);
— add(sp);
— pack(); // method on Wndow cl ass

\Layout Managers

< Layout Manager is an object provided by AWT .
Layout Manager alows the user to arrange Ul
components inside every container.

< Layout Manager classes
— Fl owLayout
— Bor der Layout
— Car dLayout
— @i dLayout
— @i dBagLayout

< You can create custom Layout Manager or no Layout
Manager at dl (use set Bounds() method)

27
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\Layout Managers (cont.)

% Class FI owLayout
— Fl owLayout (int align);
—// Values: CENTER LEFT, R GHT
— Fl owLayout (int alignment, int hgap, int
vgap) ;
— @i dLayout
— @i dBagLayout
< Class Bor der Layout
— Border Layout (i nt hgap, int vgap);
— add( Conponent cnp, String position);

—// Position Values: “North”, “South”,
“West”, “East”, “Center”

\Layout Manager s (cont.)

+ Class@ i dLayout
—QGidLayout(int hdim int vdim;
+ Class Car dLayout

— Card Layout can be used to smulate Windows
Property Sheets/Property Pages
— CardLayoutTest Code Example

\Menus

+ Threeimportant classes define menus:
—JMenul t em JMenu, JMenuBar
« JMenul t emcontainstext and an optiona
icon to bedisplayed inthe menu
— alistener isassociated with each JMenul t em
+ JMenu isadrop-down menu of items
+ JMenuBar isahorizonta bar acrossthe
top of theframe
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\I\jlgenu Example
J

nuBar nmenuBar = new JMenuBar () ;
JMenu nmenu = new JMenu(“Edit”);
item= new JMenul tenm(“Cut”);
i tem addActi onLi stener(this);
menu. add(iten);
item = new JMenul ten(“ Copy”);
item addActionLi stener(this);
menu. add(item;
item = new JMenul ten(“Paste”);
i tem addActionLi stener(this);
menu. add(iten);
menu. addSepar at or () ;

nmenuBar . add( menu) ; 3t
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\Other Predefined Dialogs

« JOpt i onPane has static methods:

— showMessageDi al og(), showConfirnDial og(),
showOpt i onDi al og(), show nput Di al og()

+ Password Dialog Box
— See Dat aExchangeTest . j ava

+ File Didog Box
—JFi | eChooser class
—asoFileViewandFil eFil ter classes

\Homework Assignment

+ Implement shapeTest , employing different
user interface components (panels, buttons,
check boxes, radio buttons, lists, drop-down
lists, scrolling panes)

« Try different Layout Managers (at least
Fl owLayout , Bor der Layout ,Gri dLayout )
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