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G
raphical U

ser Interfaces  --  Introduction

•
U

sers have becom
e accustom

ed to using a graphical user 
interface (G

U
I) through w

hich they interact w
ith a 

program
 

•
Java provides strong support for building G

U
Is through 

the ja
va

.a
w

t
 package

•
C

hapter 10 focuses on:

–
G

U
I com

ponents

–
event-driven program

m
ing

–
containers and com

ponent hierarchies

–
layout m

anagers
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G
U

I E
lem

ents

•
T

he key elem
ents of a Java graphical user interface are:

–
G

U
I com

ponents

–
layout m

anagers

–
event processing

•
G

U
I co

m
p

o
n

e
n

ts, such as text fields and buttons, are the 
screen elem

ents that a user m
anipulates w

ith the m
ouse 

and keyboard

•
L

a
yo

u
t m

a
n

a
g

e
rs govern how

 the com
ponents appear on 

the screen

•
E

ve
n

ts signal im
portant user actions, like a m

ouse click
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E
vent-D

riven P
rogram

m
ing

•
P

rogram
s w

ith G
U

Is m
ust respond to events, generated 

by G
U

I com
ponents, that indicate that specific actions 

have occurred

•
A

 special category of classes, called 
liste

n
e

rs, w
ait for 

events to occur

•
T

herefore, a G
U

I program
 is com

posed of:

–
the code that presents the G

U
I to the user

–
the listeners that w

ait for events to occur

–
the specific code that is executed w

hen events occur
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E
vent-D

riven P
rogram

m
ing

•
T

here is a liste
n

e
r in

te
rfa

ce defined for each event type

•
E

ach listener interface contains the abstract m
ethods 

required to respond to specific events

•
A

 listener class im
plem

ents a particular listener interface

•
Listeners are "added" to a particular G

U
I com

ponent

•
W

hen a com
ponent generates an event, the m

ethod 
corresponding to that event is executed in the listener

•
S

ee M
im

ic.ja
va
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T
he G

U
I P

rogram
 M

odel

Listeners

P
rogram

-
specific

G
U

I
E

vent effects

A
dd listeners

H
andle events
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E
vent Interfaces

•
M

ultiple listeners can be added to a com
ponent

•
M

ultiple com
ponents can be processed by the sam

e 
listener 

•
F

urtherm
ore, one listener class can im

plem
ent m

ultiple 
listener interfaces

•
T

herefore one class can listen for m
any types of events

•
S

ee E
ve

n
ts.ja

va
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C
ontainers

•
A

 co
n

ta
in

e
r is a special category of G

U
I com

ponents 
that group other com

ponents

•
A

ll containers are com
ponents, but not all com

ponents 
are containers

•
A

n applet is a container

•
T

herefore, buttons, text fields, and other com
ponents can 

be added to an applet to be displayed

•
E

ach container has an associated layout m
anager to 

control the w
ay com

ponents in it are displayed
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C
ontainers

•
S

om
e containers m

ust be attached to another graphical 
surface:

–
panel

–
applet

•
A

n applet is attached to a brow
ser or appletview

er 
w

indow

•
O

ther containers can be m
oved independently:

–
w

indow

–
fram

e

–
dialog
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C
ontainers

C
om

ponent

C
ontainer

W
indow

P
anel

D
ialog

F
ram

e
A

pplet
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C
om

ponent H
ierarchies

•
A

 G
U

I is created w
hen containers and other com

ponents 
are put together

•
T

he relationships betw
een these com

ponents form
 a 

co
m

p
o

n
e

n
t h

ie
ra

rch
y

•
F

or exam
ple, an applet can contain panels w

hich contain 
other panels w

hich contain buttons, etc.

•
S

ee R
in

g
s_

D
isp

la
y.ja

va

•
C

areful design of the com
ponent hierarchy is im

portant 
for visually pleasing and consistent G

U
Is
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G
U

I C
om

ponents

•
T

here are several G
U

I com
ponents that perm

it specific 
kinds of user interaction:

–
labels

–
text fields

–
text areas

–
lists

–
buttons

–
scrollbars
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Labels

•
A

 la
b

e
l defines a line of text displayed on a G

U
I

•
Labels are static in the sense that they cannot be selected 
or m

odified by the hum
an user once added to a container

•
A

 label is instantiated from
 the 

L
a

b
e

l
 class

•
T

he L
a

b
e

l
 class contains several constructors and 

m
ethods for setting up and m

odifying a label's content 
and alignm

ent
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T
ext F

ields and T
ext A

reas

•
A

 te
xt fie

ld displays a single line of text in a G
U

I

•
It can be m

ade editable, and provide a m
eans to get input 

from
 the user

•
A

 te
xt a

re
a is sim

ilar, but displays m
ultiple lines of text

•
T

hey are defined by the 
T

e
xtF

ie
ld

 and T
e

xtA
re

a
 

classes

•
A

 text area autom
atically has scrollbars on its bottom

 and 
right sides

•
S

ee Fa
h

re
n

h
e

it.ja
va
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Lists

•
A

 list, in the Java G
U

I sense, is used to display a list 
selectable strings

•
A

 list com
ponent can contain any num

ber of strings and 
can be instantiated to allow

 m
ultiple selections w

ithin it

•
T

he size of the list is specified by the num
ber of visible 

row
s or strings w

ithin it

•
A

 scrollbar w
ill autom

atically appear on the right side of 
a list if the num

ber of item
s exceed the visible area

•
A

 list is defined by the List
 class



Java S
oftw

are S
olutions      Lew

is and Loftus

C
hapter 10

15 
C

opyright 1997 by John Lew
is and W

illiam
 Loftus.  A

ll rights reserved.

B
uttons

•
T

he ja
va

.a
w

t
 package supports four distinct types of 

buttons:

–
P

ush buttons

–
C

hoice B
uttons

–
C

heckbox buttons

–
R

adio buttons

•
E

ach button type serves a particular purpose
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P
ush B

utton

•
A

 p
u

sh
 b

u
tto

n is a single button w
hich can be created 

w
ith or w

ithout a label

•
A

 system
 is usually designed such that w

hen a push 
button is pressed, a particular action occurs

•
It is defined by the Bu

tto
n

 class
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C
hoice button

•
A

 ch
o

ice
 b

u
tto

n is a single button w
hich displays a list of 

choices w
hen pushed

•
T

he user can then scroll through and choose the 
appropriate option

•
T

he current choice is displayed next to the choice button

•
It is defined by the Ch

o
ice

 class
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C
heckbox button

•
A

 ch
e

ckb
o

x b
u

tto
n can be toggled on or off

•
A

 set of checkbox buttons are often used to define a set 
of options as a group, though one can be used by itself

•
If used in a group, m

ore than one option can be chosen at 
any one tim

e

•
D

efined by the Ch
e

ckb
o

x
 class
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R
adio buttons

•
A

 ra
d

io
 b

u
tto

n, like a checkbox button, is toggled on or 
off

•
R

adio buttons m
ust be grouped into a set, and only one 

button can be selected at any one tim
e

•
W

hen one button of a group is selected, the currently 
selected button in that group is autom

atically reset

•
T

hey are used to select am
ong a set of m

utually 
exclusive options

•
R

adio button sets are defined by the 
C

h
e

ckb
o

x
 and 

C
h

e
ckb

o
xG

ro
u

p
 classes
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S
crollbars

•
A

 scro
llb

a
r is a slider that indicates a relative position or 

quantity

•
T

hey are autom
atic on text areas and list com

ponents, 
but can be used independently

•
T

he position of the slider in the range corresponds to a 
particular num

eric value in a range associated w
ith the 

scrollbar

•
A

 scrollbar is defined by the 
S

cro
llb

a
r

 class

•
S

ee Zo
o

m
.ja

va
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Layout M
anagers

•
T

here are five predefined layout m
anagers in the 

ja
va

.a
w

t
 package:

–
flow

 layout

–
border layout

–
card layout

–
grid layout

–
grid bag layout

•
E

ach container has a particular layout m
anager 

associated w
ith it by default

•
A

 program
m

er can also create custom
 layout m

anagers
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F
low

 Layout

•
C

om
ponents are placed in a row

 from
 left to right in the 

order in w
hich they are added

•
A

 new
 row

 is started w
hen no m

ore com
ponents can fit 

in the current row

•
T

he com
ponents are centered in each row

 by default

•
T

he program
m

er can specify the size of both the vertical 
and horizontal gaps betw

een the com
ponents

•
F

low
 layout is the default layout for panels and applets

•
S

ee Flo
w

.ja
va
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G
rid Layout

•
C

om
ponents are placed in a grid w

ith a user-specified 
num

ber of colum
ns and row

s

•
E

ach com
ponent occupies exactly one grid cell

•
G

rid cells are filled left to right and top to bottom

•
A

ll cells in the grid are the sam
e size

•
S

ee G
rid

.ja
va
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B
order Layout

•
D

efines five locations each of w
hich a com

ponent or 
com

ponents can be added

–
N

orth, S
outh, E

ast, W
est, and C

enter

•
T

he program
m

er specifies the area in w
hich a com

ponent 
should appear

•
T

he relative dim
ensions of the areas are governed by the 

size of the com
ponents added to them

•
S

ee B
o

rd
e

r.ja
va
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B
order Layout

N
orth

S
outh

W
est

E
ast

C
enter
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C
ard Layout

•
C

om
ponents governed by a card layout are "stacked" 

such that only one com
ponent is displayed on the screen 

at any one tim
e

•
C

om
ponents are ordered according to the order in w

hich 
they w

ere added to the container

•
M

ethods control w
hich com

ponent is currently visible in 
the container

•
S

ee C
a

rd
.ja

va
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G
rid B

ag Layout

•
D

esigned as a tw
o-dim

ensional grid of colum
ns and row

s

•
H

ow
ever, not all cells in the grid are the sam

e size

•
C

om
ponents m

ay span m
ultiple colum

ns and row
s

•
E

ach com
ponent in a grid bag layout is associated w

ith a 
set of constraints, defined by the 
G

rid
B

a
g

C
o

n
stra

in
ts

 class 

•
A

 grid bag layout is the m
ost versatile, and m

ost 
com

plex, of the predefined layout m
anagers

•
S

ee G
rid

_
B

a
g

.ja
va
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G
U

I D
esign

•
C

areful design of a graphical user interface is key to a 
viable softw

are system

•
T

o the user, the user interface is
 the system

•
F

or each situation, consider w
hich com

ponents are best 
suited and how

 they should best be arranged

•
S

ee Q
u

o
te

s.ja
va


