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n
e
n
t u

se
s. F

o
r e

xa
m
p
le
, 

p
ro
g
ra
m
s th

a
t u

se
 b
u
tto

n
s u

su
a
lly d

e
a
l d

ire
ctly w

ith
 th

e
 JB

u
tto

n
o
b
je
ct, 

a
n
d
 d
o
n
't d

e
a
l a
t a

ll w
ith

 th
e
 B
u
tto

n
M
o
d
e
l o
b
je
ct. 

�
W
h
y th

e
n
 d
o
 m

o
d
e
ls e

xist? T
h
e
 b
ig
g
e
st re

a
so
n
 is th

a
t th

e
y
 g
iv
e
 y
o
u
 

fle
x
ib
ility

 in
 d
e
te
rm

in
in
g
 h
o
w
 d
a
ta
 is
 s
to
re
d
 a
n
d
 re

trie
v
e
d
. F

o
r 

e
xa
m
p
le
, if yo

u
're
 d
e
sig

n
in
g
 a
 sp

re
a
d
sh
e
e
t a

p
p
lica

tio
n
 th

a
t d

isp
la
ys d

a
ta
 

in
 a
 sp

a
rse

ly p
o
p
u
la
te
d
 ta

b
le
, yo

u
 ca

n
 cre

a
te
 yo

u
r o

w
n
 ta

b
le
 m

o
d
e
l th

a
t 

is o
p
tim

ize
d
 fo

r su
ch
 u
se
. 

�
M
o
d
e
ls 

h
a
ve
 
o
th
e
r 
b
e
n
e
fits, 

to
o
. 
M
o
d
e
ls
 
a
u
to
m
a
tic
a
lly
 
p
ro
p
a
g
a
te
 

c
h
a
n
g
e
s
 to

 a
ll in

te
re
s
te
d
 lis

te
n
e
rs
, m

a
k
in
g
 it e

a
s
y
 fo
r th

e
 G
U
I to

 
s
ta
y
 in
 s
y
n
c
 w
ith

 th
e
 d
a
ta
. F

o
r e

xa
m
p
le
, to

 a
d
d
 ite

m
s to

 a
 list yo

u
 ca

n
 

in
vo
ke
 m

e
th
o
d
s o

n
 th

e
 list m

o
d
e
l. W

h
e
n
 th

e
 m

o
d
e
l's d

a
ta
 ch

a
n
g
e
s,

th
e
 

m
o
d
e
l fire

s e
ve
n
ts to

 th
e
 JList a

n
d
 a
n
y o

th
e
r liste

n
e
rs, a

n
d
 th

e
G
U
I is 

u
p
d
a
te
d
 a
cco

rd
in
g
ly. 

JF
C
 S
w
in
g
: p

a
n
o
ra
m
ica

 



1
7

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
E
xce

p
t 
fo
r 
to
p
-le

ve
l 
co
n
ta
in
e
rs, 

a
ll 

S
w
in
g
 
co
m
p
o
n
e
n
ts 

w
h
o
se
 

n
a
m
e
s b

e
g
in
 w
ith

 "J" d
e
sce

n
d
 fro

m
 th

e
 J
C
o
m
p
o
n
e
n
t c
la
s
s
.

�
T
h
e
 
JC
o
m
p
o
n
e
n
t 
cla

ss 
e
xte

n
d
s 
th
e
 
C
o
n
ta
in
e
r 
cla

ss, 
w
h
ich

 
itse

lf 
e
xte

n
d
s 
C
o
m
p
o
n
e
n
t. 

T
h
e
 
C
o
m
p
o
n
e
n
t 
cla

ss 
in
clu

d
e
s 
e
ve
ryth

in
g
 

fro
m
 p
ro
vid

in
g
 la
yo
u
t h

in
ts to

 su
p
p
o
rtin

g
 p
a
in
tin

g
 a
n
d
 e
ve
n
ts. T

h
e
 

C
o
n
ta
in
e
r 

cla
ss 

h
a
s 

su
p
p
o
rt 

fo
r 

a
d
d
in
g
 
co
m
p
o
n
e
n
ts 

to
 
th
e
 

co
n
ta
in
e
r a

n
d
 la
yin

g
 th

e
m
 o
u
t. 

�
T
h
e
 JC

o
m
p
o
n
e
n
t cla

ss p
ro
vid

e
s th

e
 fo

llo
w
in
g
 fu

n
ctio

n
a
lity : 

�
T
o
o
l tip

s (strin
g
 fo

r m
o
u
se
 o
ve
r co

m
p
o
n
e
n
t)

�
P
a
in
tin

g
 in
sid

e
 a
 co

m
p
o
n
e
n
t a

n
d
 b
o
rd
e
rs m

a
n
a
g
e
m
e
n
t

�
A
p
p
lica

tio
n
-w
id
e
 p
lu
g
g
a
b
le
 lo
o
k a

n
d
 fe

e
l 

�
C
u
sto

m
 p
ro
p
e
rtie

s ca
n
 b
e
 d
e
fin
e
d

�
S
u
p
p
o
rt fo

r la
yo
u
t 

�
S
u
p
p
o
rt fo

r a
cce

ssib
ility 

�
S
u
p
p
o
rt fo

r d
ra
g
 a
n
d
 d
ro
p
 

�
D
o
u
b
le
 b
u
ffe

rin
g
 (p

ro
vid

e
 sm

o
o
th
s o

n
-scre

e
n
 p
a
in
tin

g
) 

�
K
e
y b

in
d
in
g
s
(p
ro
vid

e
 re

a
ctio

n
s w

h
e
n
 ke

yb
o
a
rd
 is u

se
d
)

JF
C
 S
w
in
g
: p

a
n
o
ra
m
ica

 

1
8

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
La
 p
iù
s
e
m
p
lic
e
 a
p
p
lic
a
z
io
n
e
 g
ra
fic
a
co
n
siste

 in
 u
n
a
 cla

sse
 il 

cu
i m

a
in
 cre

a
 u
n
 JF

ra
m
e
 e
 lo
 re

n
d
e
 visib

ile
 co

l m
e
to
d
o
 sh

o
w
(): 

im
p
ort java.aw

t.*
; im

p
o
rt javax.sw

in
g
.*
; 

p
u
b
lic class E

sS
w
in
g
1
 { 

p
u
b
lic static void

 m
ain

(S
trin

g
[] v){ 

JFram
e f =

 n
ew

 JFram
e("E

sem
p
io 1

");
f.sh

ow
(); //m

ostra il JFram
e 

} } 
�

I co
m
a
n
d
i sta

n
d
a
rd
 d
e
lle
 fin

e
stre

 so
n
o
 g
ià
a
ttivi 

�
la
 ch

iu
su
ra
 n
a
sco

n
d
e
 so

lta
n
to
 il fra

m
e
. P

e
r ch

iu
d
e
rlo

 se
rve

 C
trl+

C
�

P
e
r im

p
o
sta

re
 le

 d
im
e
n
sio

n
i d

i u
n
 q
u
a
lu
n
q
u
e
 co

n
te
n
ito
re
 si u

sa
 

se
tS
ize

(), ch
e
 h
a
 co

m
e
 p
a
ra
m
e
tro

 u
n
 o
p
p
o
rtu

n
o
 o
g
g
e
tto

 d
i cla

sse
 

D
im
e
n
sio

n
: 

�
f.se

tS
ize

(n
e
w
 D
im
e
n
sio

n
(3
0
0
,1
5
0
)); // le

 m
isu

re
 x,y so

n
o
 in
 p
ixe

l 
�

In
o
ltre

, la
 fin

e
stra

 vie
n
e
 visu

a
lizza

ta
 n
e
ll'a

n
g
o
lo
 su

p
e
rio

re
 sin

istro
 

d
e
llo
 
sch

e
rm

o
 
P
e
r 

im
p
o
sta

re
 
la
 
p
o
sizio

n
e
 
d
i 
u
n
 
q
u
a
lu
n
q
u
e
 

co
n
te
n
ito
re
 si u

sa
 se

tLo
ca
tio
n
(): 

�
f.se

tLo
ca
tio
n
(2
0
0
,1
0
0
)); // (0

,0
) =

 a
n
g
o
lo
 su

p
e
rio

re
 sin

istro

F
ra
m
e



1
9

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
P
o
sizio

n
e
 e
 d
im
e
n
sio

n
i si p

o
sso

n
o
 a
n
ch
e
 fissa

re
 in

sie
m
e
, co

l 
m
e
to
d
o
 se

tB
o
u
n
d
s()

�
e
se
m
p
io
 d
i fin

e
stra

 g
ià

d
im
e
n
sio

n
a
ta
 e
 co

llo
ca
ta
 n
e
l p

u
n
to
 

p
re
visto

:

im
p
o
rt java.aw

t.*
; 

im
p
o
rt javax.sw

in
g
.*
;

p
u
b
lic class E

sS
w
in
g
1
 { 

p
u
b
lic static vo

id
 m

ain
(S
trin

g
[] v){ 

JFram
e f =

 n
ew

 JFram
e("E

sem
p
io 1

");
f.setB

o
u
n
d
s(2

0
0
,1
0
0
, 3

0
0
,1
5
0
) 

f.sh
o
w
(); 

} 
} 

F
ra
m
e

2
0

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
U
n
 a
p
p
ro
ccio

 e
ffica

ce
 co

n
siste

 n
e
ll'e
s
te
n
d
e
re
 J
F
ra
m
e
, d

e
fin
e
n
d
o
 

u
n
a
 n
u
o
va
 cla

sse
: 

im
p
ort java.aw

t.*
; 

im
p
ort javax.sw

in
g
.*
; 

p
u
b
lic class M

yFram
e exten

d
s JFram

e { 
p
u
b
lic M

yFram
e(S

trin
g
 titolo){ 

su
p
er(titolo); 

setB
ou
n
d
s(2

0
0
,1
0
0
,3
0
0
,1
5
0
); 

} 
} 
im
p
ort java.aw

t.*
; im

p
o
rt javax.sw

in
g
.*
; 

p
u
b
lic class E

sS
w
in
g
2
 { 

p
u
b
lic static void

 m
ain

(S
trin

g
[] v){ 

M
yFram

e f =
 n
ew

 M
yFram

e("E
sem

p
io 2

"); 
f.sh

ow
(); 

} 
}

F
ra
m
e



2
1

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
In
 
S
w
in
g
 
n
o
n
 
si 

p
o
sso

n
o
 
a
g
g
iu
n
g
e
re
 
n
u
o
vi 

co
m
p
o
n
e
n
ti d

ire
tta

m
e
n
te
 a
l Jfra

m
e
 

�
P
e
rò
 
d
e
n
tro

 
o
g
n
i 
JF
ra
m
e
 
c’è

u
n
 
C
o
n
ta
in
e
r, 

re
cu
p
e
ra
b
ile
 co

l m
e
to
d
o
 g
e
tC
o
n
te
n
tP
a
n
e
(): è

a
 

lu
i ch

e
 va

n
n
o
 a
g
g
iu
n
ti i n

u
o
vi co

m
p
o
n
e
n
ti 

�
T
ip
ica

m
e
n
te
, si a

g
g
iu
n
g
e
 u
n
 p
a
n
n
e
llo
 (u

n
 JP

a
n
e
l 

o
 u
n
a
 n
o
stra

 ve
rsio

n
e
 p
iù

sp
e
cifica

), tra
m
ite
 il 

m
e
to
d
o
 a
d
d
()

�
su
l 

p
a
n
n
e
llo
 

si 
p
u
ò
 

d
ise

g
n
a
re
 

(fo
rm

e
, 

im
m
a
g
in
i...) 

o
 
a
g
g
iu
n
g
e
re
 
p
u
lsa

n
ti, 

e
tich

e
tte

, 
ico

n
e
, (cio

è
a
g
g
iu
n
g
e
re
 a
ltri co

m
p
o
n
e
n
ti) 

F
ra
m
e

2
2

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
A
g
g
iu
n
ta
 d
i u
n
 p
a
n
n
e
llo

a
l C

o
n
ta
in
e
r d

i u
n
 fra

m
e
, tra

m
ite
 l'u

so
 

d
i g
e
tC
o
n
te
n
tP
a
n
e
(): 

im
p
ort java.aw

t.*
;

im
p
ort javax.sw

in
g
.*
; 

p
u
b
lic class E

sS
w
in
g
3
 { 

p
u
b
lic static void

 m
ain

(S
trin

g
[] v){ 

M
yFram

e f =
 n
ew

 M
yFram

e("E
sem

p
io 3

");
C
on
tain

er c =
 f.g

etC
on
ten

tP
an
e(); 

JP
an
el p

an
el =

 n
ew

 JP
an
el(); 

c.ad
d
(p
an
el); 

f.sh
ow

(); 
}

} �
N
O
T
A
: n

o
n
 a
b
b
ia
m
o
 d
ise

g
n
a
to
 n
ie
n
te
, n

é
a
g
g
iu
n
to
 co

m
p
o
n
e
n
ti, 

su
l 
p
a
n
n
e
llo
! 
P
e
rò
, 
a
ve
n
d
o
, 
il 
p
a
n
n
e
llo
, 
p
o
tre

m
m
o
 
u
sa
rlo

 
p
e
r 

d
ise

g
n
a
re
 e
 in
se
rire

 a
ltri co

m
p
o
n
e
n
ti! 

F
ra
m
e
 &
 P
a
n
e
l



2
3

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
P
e
r d
is
e
g
n
a
re
 s
u
 u
n
 p
a
n
n
e
llo

o
cco

rre
: 

�
d
e
fin
ire
 u
n
a
 p
ro
p
ria
 cla

sse
 (M

yP
a
n
e
l) ch

e
 e
ste

n
d
a
 JP

a
n
e
l 

�
rid

e
fin
ire
 
p
a
in
tC
o
m
p
o
n
e
n
t(), 

ch
e
 
è

il 
m
e
to
d
o
 
(e
re
d
ita
to
 
d
a
 

JC
o
m
p
o
n
e
n
t) ch

e
 si o

ccu
p
a
 d
i d
ise

g
n
a
re
 il co

m
p
o
n
e
n
te
 

�
A
T
T
E
N
Z
IO
N
E
: il n

u
o
vo
 p
a
in
tC
o
m
p
o
n
e
n
t() d

e
ve
 se

m
p
re
 rich

ia
m
a
re
 

il m
e
to
d
o
 p
a
in
tC
o
m
p
o
n
e
n
t() o

rig
in
a
le
, tra

m
ite
 su

p
e
r 

�
Il n

o
stro

 p
a
n
n
e
llo
 p
e
rso

n
a
lizza

to
: 

p
u
b
lic class M

yP
an
el exten

d
s JP

an
el { 

// n
essu

n
 co

stru
ttore, va b

en
e il d

efau
lt 

p
u
b
lic void

 p
ain

tC
o
m
p
on
en
t(G

rap
h
ics g

){ 
su
p
er.p

ain
tC
om

p
on
en
t(g

); 
// q

u
i ag

g
iu
n
g
erem

o le n
ostre istru

zion
i d
i d
iseg

n
o…

} 
}

�
G
ra
p
h
ics 

g
, 
d
i 
cu
i 
n
o
n
 
ci 

d
o
b
b
ia
m
o
 
o
ccu

p
a
re
 
e
sp
licita

m
e
n
te
, 
è

l'o
g
g
e
tto

 
d
e
l 
siste

m
a
 
ch
e
 
e
ffe

ttiva
m
e
n
te
 
d
ise

g
n
a
 
ciò

 
ch
e
 
g
li 

o
rd
in
ia
m
o
 

P
a
n
e
l

2
4

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
Q
u
a
li m

e
to
d
i p
e
r d

is
e
g
n
a
re
? 

�
d
ra
w
Im

a
g
e
(), d

ra
w
Lin

e
(), d

ra
w
R
e
ct(), 

d
ra
w
R
o
u
n
d
R
e
ct(), d

ra
w
3
D
R
e
ct(), d

ra
w
O
va
l(), 

d
ra
w
A
rc(), d

ra
w
S
trin

g
(), d

ra
w
P
o
lyg

o
n
(), 

d
ra
w
P
o
lyLin

e
() 

�
fillR

e
ct(), fillR

o
u
n
d
R
e
ct(), fill3

D
R
e
ct(), fillO

va
l(), 

fillA
rc(), fillP

o
lyg

o
n
(), fillP

o
lyLin

e
() 

�
g
e
tC
o
lo
r(), g

e
tF
o
n
t(), se

tC
o
lo
r(), se

tF
o
n
t(), 

co
p
yA
re
a
(), cle

a
rR
e
ct() 

P
a
n
e
l



2
5

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
Il p

a
n
n
e
llo
 p
e
rso

n
a
lizza

to
 co

n
 il d

ise
g
n
o
: 

im
p
o
rt java.aw

t.*
; 

im
p
o
rt javax.sw

in
g
.*
;

p
u
b
lic class M

yP
an
el exten

d
s JP

an
el  {

p
u
b
lic vo

id
 p
ain

tC
om

p
o
n
en
t(G

rap
h
ics g

){ 
su
p
er.p

ain
tC
o
m
p
on
en
t(g

); 
g
.setC

o
lor(C

o
lo
r.red

);      // w
h
ite, g

ray, lig
h
tG
ray

g
.fillR

ect(2
0
,2
0
, 1

0
0
,8
0
); 

g
.setC

o
lor(C

o
lo
r.b

lu
e); 

g
.d
raw

R
ect(3

0
,3
0
, 8

0
,6
0
); 

g
.setC

o
lor(C

o
lo
r.b

lack); 
g
.d
raw

S
trin

g
("ciao

",5
0
,6
0
); 

} 
} P

a
n
e
l

2
6

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
Il m

a
in
 ch

e
 lo
 cre

a
 e
 lo
 in
se
risce

 n
e
l fra

m
e
: 

im
p
o
rt java.aw

t.*
; 

im
p
o
rt javax.sw

in
g
.*
; 

p
u
b
lic class E

sS
w
in
g
4
 { 

p
u
b
lic static vo

id
 m

ain
(S
trin

g
[] v){ 

M
yFram

e f =
 n
ew

 M
yFram

e("E
sem

p
io
 4
"); 

// p
o
trem

m
o
 an

ch
e u

sare u
n
 JFram

e stan
d
ard

…
C
o
n
tain

er c =
 f.g

etC
o
n
ten

tP
an
e(); 

M
yP
an
el p

an
el =

 n
ew

 M
yP
an
el(); 

c.ad
d
(p
an
el); 

f.sh
o
w
(); 

} 
} 

P
a
n
e
l



2
7

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
P
e
r ca

m
b
ia
re
 fo

n
t, si cre

a
 u
n
 o
g
g
e
tto

 F
o
n
t a

p
p
ro
p
ria
to
, lo

 
si 

im
p
o
sta

 
co
m
e
 
fo
n
t 

p
re
d
e
fin
ito
 
u
sa
n
d
o
 
il 

m
e
to
d
o
 

se
tF
o
n
t() 

Fo
n
t f1

 =
 n
ew

 Fo
n
t("T

im
es", Fon

t.B
O
LD

, 2
0
); 

// n
o
m
e d

el fo
n
t, stile, d

im
en
sion

e in
 p
u
n
ti 

// stili p
o
ssib

ili: Fon
t.P

LA
IN
, Fon

t.IT
A
LIC

 
g
.setFon

t(f1
); 

�
R
e
cu
p
e
ra
re
 
le
 
p
ro
p
rie
tà

d
i 
u
n
 
fo
n
t: 

il 
fo
n
t 
co
rre

n
te
 
si 

re
cu
p
e
ra
 
co
n
 
g
e
tF
o
n
t(), 

m
e
n
tre

 
le
 
su
e
 
p
ro
p
rie
tà

si 
re
cu
p
e
ra
n
o
 
co
n
 
g
e
tN
a
m
e
(), 

g
e
tS
tyle

(), 
g
e
tS
ize

() 
e
 
si 

ve
rifica

n
o
 co

n
 i p

re
d
ica

ti isP
la
in
(), isB

o
ld
(), isIta

lic(): 
Fo
n
t f1

 =
 g
.g
etFo

n
t(); 

in
t size =

 f1
.g
etS

ize(); 
in
t style =

 f1
.g
etS

tyle(); 
S
trin

g
 n
am

e =
 f1.g

etN
am

e(); 

P
a
n
e
l

2
8

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
E
s
e
m
p
io
 d
i g
ra
fic
o
 d
i u
n
a
 fu
n
z
io
n
e
: 

�
o
cco

rre
 
cre

a
re
 
u
n
'a
p
p
o
sita

 
cla

sse
 
F
u
n
ctio

n
P
a
n
e
l 
ch
e
 
e
ste

n
d
a
 

JP
a
n
e
l, rid

e
fin
e
n
d
o
 il m

e
to
d
o
 p
a
in
tC
o
m
p
o
n
e
n
t() co

m
e
 a
p
p
ro
p
ria
to
,

a
d
 e
se
m
p
io
: 

�
sfo

n
d
o
 b
ia
n
co
, co

rn
ice

 n
e
ra
 

�
a
ssi ca

rte
sia

n
i ro

ssi, co
n
 e
stre

m
i in

d
ica

ti 
�
fu
n
zio

n
e
 d
ise

g
n
a
ta
 in
 b
lu
 

�
cre

a
re
, n

e
l m

a
in
, u

n
 o
g
g
e
tto

 d
i tip

o
 F
u
n
ctio

n
P
a
n
e
l 

�
D
e
fin
izio

n
e
 d
e
l so

lito
 m

a
in
: 

im
p
ort java.aw

t.*
; 

im
p
ort javax.sw

in
g
.*
; 

p
u
b
lic class E

sS
w
in
g
5
 { 

p
u
b
lic static void

 m
ain

(S
trin

g
[] v){ 

JFram
e f =

 n
ew

 JFram
e("G

rafico
 f(x)"); 

C
on
tain

er c =
 f.g

etC
on
ten

tP
an
e(); 

Fu
n
ctio

n
P
an
el p

 =
 n
ew

 Fu
n
ctio

n
P
an
el(); c.ad

d
(p
); 

f.setB
o
u
n
d
s(1

0
0
,1
0
0
,5
0
0
,4
0
0
); 

f.sh
ow

(); 
} }

P
a
n
e
l



2
9

A
. L
o
n
g
h
e
u
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L
in
g
u
a
g
g
i M

-Z
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In
g
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f. 2
0
0
8
-2
0
0
9

�
D
e
fin
izio

n
e
 d
e
l p
a
n
n
e
llo
 a
p
p
o
sito

: 
�
cla

ss F
u
n
ctio

n
P
a
n
e
l e
xte

n
d
s JP

a
n
e
l { 

in
t xM

in
=
-7
, xM

ax=
7
, yM

in
=
-1
, yM

ax=
1
; 

// g
li in

tervalli in
 cu

i vo
g
liam

o
 g
raficare 

in
t larg

h
ezza=

5
0
0
, altezza=

4
0
0
;   

// co
rrisp

o
n
d
o
n
o
 alla g

ran
d
ezza d

el Jfram
e 

flo
at fatto

reS
calaX

, fatto
reS

calaY
; 

p
u
b
lic vo

id
 p
ain

tC
om

p
o
n
en
t(G

rap
h
ics g

){ 
su
p
er.p

ain
tC
o
m
p
o
n
en
t(g

); 
setB

ackg
ro
u
n
d
(C
o
lor.w

h
ite); 

fatto
reS

calaX
=
larg

h
ezza/((flo

at)xM
ax-xM

in
); 

fatto
reS

calaY
=
altezza/((flo

at)yM
ax-yM

in
); 

g
.setC

o
lo
r(C

o
lo
r.b

lack); 

P
a
n
e
l
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g
.d
raw

R
ect(0

,0
,larg

h
ezza-1

,altezza-1
); 

g
.setC

o
lo
r(C

o
lo
r.red

); 
g
.d
raw

Lin
e(0

,altezza/2
, larg

h
ezza-1

,altezza/2
); 

g
.d
raw

Lin
e(larg

h
ezza/2

,0
,larg

h
ezza/2

,altezza-1
); 

g
.d
raw

S
trin

g
(""+

xM
in
, 5

,altezza/2
-5
); 

g
.d
raw

S
trin

g
(""+

xM
ax, larg

h
ezza-1

0
,altezza/2

-5
); 

g
.d
raw

S
trin

g
(""+

yM
ax, larg

h
ezza/2

+
5
,1
5
); 

g
.d
raw

S
trin

g
(""+

yM
in
, larg

h
ezza/2

+
5
,altezza-5

); 
�
C
o
n
tin

u
a
…
.. 

P
a
n
e
l
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// d
iseg

n
a il g

rafico
 d
ella fu

n
zio

n
e in

 b
lu
 

g
.setC

o
lo
r(C

olo
r.b

lu
e); setP

ixel(g
,xM

in
,f(xM

in
)); 

// p
u
n
to
 in
iziale 

fo
r (in

t ix=
1
; ix<

larg
h
ezza; ix+

+
){ // p

er o
g
n
u
n
o
 d
ei p

ixel d
ella fin

estra 
flo
at x =

 xM
in
+
((float)ix)/fatto

reS
calaX

; setP
ixel(g

,x,f(x)); 
} 

} 
// d

efin
izio

n
e d

ella fu
n
zio

n
e, statica, d

a g
raficare 

static flo
at f(flo

at x){ retu
rn
 (flo

at)M
ath

.sin
(x); 

} 
// q

u
esta serve p

er rip
o
rtare i valo

ri d
ella fu

n
zio

n
e su

i valo
rid

ella fin
estra

vo
id
 setP

ixel(G
rap

h
ics g

, flo
at x, flo

at y){ 
if (x<

xM
in
 || x>

xM
ax || y<

yM
in
 || y>

yM
ax ) retu

rn
; 

in
t ix =

 M
ath

.ro
u
n
d
((x-xM

in
)*
fatto

reS
calaX

); 
in
t iy =

 altezza-M
ath

.ro
u
n
d
((y-yM

in
)*
fatto

reS
calaY

); 
g
.d
raw

Lin
e(ix,iy,ix,iy); 

// d
iseg

n
a in

 effetti u
n
 sin

g
o
lo
 p
u
n
to
 

} } P
a
n
e
l
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0
0
9
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3
3

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
C
o
m
e
 
si 

d
ise

g
n
a
 
u
n
'im

m
a
g
in
e
 
p
re
sa
 
d
a
 
u
n
 

file
?

�
ci si p

ro
cu
ra
 u
n
 a
p
p
o
sito

 o
g
g
e
tto

 Im
a
g
e

�
si re

cu
p
e
ra
 il "to

o
lkit d

i d
e
fa
u
lt":

T
o
o
lkit tk =

 T
o
o
lkit.g

etD
efau

ltT
o
o
lkit();

�
si ch

ie
d
e
 a
l to

o
lkit d

i re
cu
p
e
ra
re
 l'im

m
a
g
in
e
:

Im
ag
e im

g
 =
 tk.g

etIm
ag
e("n

ew
.g
if");

�
S
o
n
o
 su

p
p
o
rta

ti i fo
rm

a
ti G

IF
 e
 JP

E
G

�
S
i p
u
ò
 a
n
ch
e
 fo

rn
ire
 u
n
 U
R
L:

U
R
L u

rl =
 ...;

Im
ag
e im

g
 =
 tk.g

etIm
ag
e(u

rl);

T
o
o
lkit

3
4

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
si d

ise
g
n
a
 l'im

m
a
g
in
e
 co

n
 d
ra
w
Im

a
g
e
()

�
P
R
O
B
LE
M
A
: d

ra
w
Im

a
g
e
() rito

rn
a
 a
l ch

ia
m
a
n
te
 su

b
ito
 

d
o
p
o
 a
ve
r in

izia
to
 il ca

rica
m
e
n
to
 d
e
ll'im

m
a
g
in
e
, se

n
za
 

a
tte

n
d
e
re
 
d
i 

a
ve
rla
 
ca
rica

ta
. 

C
'è

il 
risch

io
 
ch
e
 

l'im
m
a
g
in
e
 n
o
n
 fa

ccia
 in

 te
m
p
o
 a
 visu

a
lizza

rsi p
rim

a
 

d
e
lla
 fin

e
 d
e
l p
ro
g
ra
m
m
a
.

�
S
O
LU

Z
IO
N
E
: 

si 
cre

a
 
u
n
 
o
g
g
e
tto

 
M
e
d
ia
T
ra
cke

r 
d
e
d
ica

to
 a
d
 o
ccu

p
a
rsi d

e
l ca

rica
m
e
n
to
 d
e
ll'im

m
a
g
in
e

M
e
d
ia
T
ra
cke

r
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5

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
U
so
 d
e
l M

e
d
ia
T
ra
cke

r
�

1
) N

e
l co

stru
tto

re
 d
e
l p

a
n
n
e
llo
, si cre

a
 u
n
 o
g
g
e
tto

 M
e
d
ia
T
ra
cke

r, 
p
re
cisa

n
d
o
g
li su

 q
u
a
le
 co

m
p
o
n
e
n
te
 a
vve

rrà
il d

ise
g
n
o
 (d

i so
lito

 il 
p
a
ra
m
e
tro

 è
th
is, il p

a
n
n
e
llo
 ste

sso
)

M
ed
iaT

racker m
t =

 n
ew

 M
ed
iaT

racker(th
is);

�
2
) ...si a

g
g
iu
n
g
e
 l'im

m
a
g
in
e
 a
l M

e
d
ia
T
ra
cke

r...
m
t.ad

d
Im

ag
e(im

g
,1
);

�
Il 
se
co
n
d
o
 
p
a
ra
m
e
tro

 
è
u
n
 n
u
m
e
ro
 in

te
ro
, a

 
n
o
stra

 sce
lta
, 

ch
e
 id
e
n
tifica

 u
n
ivo

ca
m
e
n
te
 l'im

m
a
g
in
e
.

�
3
) ...e

 g
li si d

ice
 d
i a

tte
n
d
e
re
 il ca

rica
m
e
n
to
 d
i ta

le
 im

m
a
g
in
e
, 

u
sa
n
d
o
 il n

u
m
e
ro
 in
te
ro
 (ID

) d
a
 n
o
i a
sse

g
n
a
to
 

try { m
t.w

aitForID
(1
); }

catch
 (In

terru
p
ted

E
xcep

tion
 e) {}

�
S
e
 si d

e
vo
n
o
 a
tte

n
d
e
re
 m

o
lte
 im

m
a
g
in
i: 

try { m
t.w

aitForA
ll(); }

catch
 (In

terru
p
ted

E
xcep

tion
 e) {}

M
e
d
ia
T
ra
cke

r

3
6

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

p
u
b
lic class Im

g
P
an
el exten

d
s JP

an
el {

Im
ag
e im

g
1
;

p
u
b
lic Im

g
P
an
el(){

T
o
o
lkit tk =

 T
o
o
lkit.g

etD
efau

ltT
o
o
lkit();

im
g
1
 =
 tk.g

etIm
ag
e("n

ew
.g
if");

M
ed
iaT

racker m
t =

 n
ew

 M
ed
iaT

racker(th
is);

m
t.ad

d
Im

ag
e(im

g
1, 1);

// ag
g
iu
n
ta d

i even
tu
ali altre im

m
ag
in
i

try { m
t.w

aitFo
rA
ll(); }

catch
 (In

terru
p
ted

E
xcep

tio
n
 e){}

}
p
u
b
lic vo

id
 p
ain

tC
o
m
p
o
n
en
t(G

rap
h
ics g

){
su
p
er.p

ain
tC
o
m
p
o
n
en
t(g

);
g
.d
raw

Im
ag
e(im

g
1, 30, 3

0, n
u
ll);

/*
 Im

m
ag
in
e (im

g
1), p

osizio
n
e n

el p
an
n
ello

 (3
0,30

) e u
n
 o
g
g
etto

 (n
u
ll, cio

è
n
essu

n
o
) a cu

i n
o
tificare l'avven

u
to
 caricam

en
to
 */

}}

T
o
o
lkit &

 M
e
d
ia
T
ra
cke

r
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A
. L
o
n
g
h
e
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L
in
g
u
a
g
g
i M
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In
g
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f. 2
0
0
8
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0
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9

�
O
ltre

 
a
 
d
ise

g
n
a
re
, 
d
e
n
tro

 
a
i 
p
a
n
n
e
lli 

si 
p
o
sso

n
o
 
in
se
rire

 
a
ltre

 
co
m
p
o
n
e
n
ti, a

d
 e
se
m
p
io
 u
n
a
 JLa

b
e
l:

im
p
ort java.aw

t.*
; im

p
o
rt javax.sw

in
g
.*
;

p
u
b
lic class E

sS
w
in
g
7
 {

p
u
b
lic static void

 m
ain

(S
trin

g
[] v){

JFram
e f =

 n
ew

 JFram
e(”E

sem
p
io 7

");
C
on
tain

er c =
 f.g

etC
on
ten

tP
an
e();

E
s7
P
an
el p

 =
 n
ew

 E
s7
P
an
el();

c.ad
d
(p
);

f.p
ack();    //p

ack d
im
en
sion

a il fram
e

f.sh
ow

();}}
p
u
b
lic class E

s7
P
an
el exten

d
s JP

an
el {

p
u
b
lic E

s7
P
an
el(){

su
p
er();

JLab
el l =

 n
ew

 JLab
el("E

tich
etta");

ad
d
(l);}}

C
o
m
p
o
n
e
n
ts

3
8

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
C
a
re
fu
l 
u
se
 
o
f 
c
o
n
c
u
rre

n
c
y

is 
p
a
rticu

la
rly 

im
p
o
rta

n
t 
to
 
th
e
 
S
w
in
g
 

p
ro
g
ra
m
m
e
r. A

 w
e
ll-w

ritte
n
 S
w
in
g
 p
ro
g
ra
m
 u
se
s co

n
cu
rre

n
cy to

 cre
a
te
 a
 

u
se
r in

te
rfa

ce
 th

a
t n

e
ve
r "fre

e
ze
s" —

th
e
 p
ro
g
ra
m
 is a

lw
a
ys re

sp
o
n
sive

 
to
 u
se
r in

te
ra
ctio

n
, n

o
 m

a
tte

r w
h
a
t it's d

o
in
g
. 

�
A
 S
w
in
g
 p
ro
g
ra
m
m
e
r d

e
a
ls w

ith
 th

re
e
 k
in
d
s
 o
f th

re
a
d
s
: 

�
In
itia

l th
re
a
d
s
, th

e
 th

re
a
d
s th

a
t e

xe
cu
te
 in
itia

l a
p
p
lica

tio
n
 co

d
e
. 

�
T
h
e
 e
v
e
n
t d

is
p
a
tc
h
 th

re
a
d
, w

h
e
re
 a
ll e

ve
n
t-h

a
n
d
lin
g
 co

d
e
 is e

xe
cu
te
d
. 

M
o
st co

d
e
 th

a
t in

te
ra
cts w

ith
 th

e
 S
w
in
g
 fra

m
e
w
o
rk m

u
st a

lso
 e
xe
cu
te
 o
n
 

th
is th

re
a
d
. 

�
W
o
rk
e
r 
th
re
a
d
s
, 
a
lso

 
kn
o
w
n
 
a
s 

b
a
ckg

ro
u
n
d
 
th
re
a
d
s, 

w
h
e
re
 
tim

e
-

co
n
su
m
in
g
 b
a
ckg

ro
u
n
d
 ta

sks a
re
 e
xe
cu
te
d
. 

�
T
h
e
 p
ro
g
ra
m
m
e
r d

o
e
s n

o
t n

e
e
d
 to

 p
ro
vid

e
 co

d
e
 th

a
t e

xp
licitly cre

a
te
s 

th
e
se
 th

re
a
d
s: th

e
y a

re
 p
ro
vid

e
d
 b
y th

e
 ru

n
tim

e
 o
r th

e
 S
w
in
g
 fra

m
e
w
o
rk. 

T
h
e
 p
ro
g
ra
m
m
e
r's jo

b
 is to

 u
tilize

 th
e
se
 th

re
a
d
s to

 cre
a
te
 a
 re

sp
o
n
sive

, 
m
a
in
ta
in
a
b
le
 S
w
in
g
 p
ro
g
ra
m
. 

�
Like

 a
n
y o

th
e
r p

ro
g
ra
m
 ru

n
n
in
g
 o
n
 th

e
 Ja

va
 p
la
tfo

rm
, a

 S
w
in
g
 p
ro
g
ra
m
 

ca
n
 cre

a
te
 a
d
d
itio

n
a
l th

re
a
d
s B

u
t fo

r b
a
sic S

w
in
g
 p
ro
g
ra
m
s th

e
 th

re
a
d
s 

d
e
scrib

e
d
 h
e
re
 a
re
 su

fficie
n
t. 

S
w
in
g
 &
 th

re
a
d
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�
E
ve
ry p

ro
g
ra
m
 h
a
s a

 se
t o

f th
re
a
d
s w

h
e
re
 th

e
 a
p
p
lica

tio
n
 lo
g
ic b

e
g
in
s. 

�
In
 sta

n
d
a
rd
 p
ro
g
ra
m
s, th

e
re
's o

n
ly o

n
e
 su

ch
 th

re
a
d
: th

e
 th

re
a
d
 th

a
t 

in
vo
ke
s th

e
 m

a
in
 m

e
th
o
d
 o
f th

e
 p
ro
g
ra
m
 cla

ss. 
�

In
 a
p
p
le
ts th

e
 in

itia
l th

re
a
d
s a

re
 th

e
 o
n
e
s th

a
t co

n
stru

ct th
e
 a
p
p
le
t 

o
b
je
ct a

n
d
 in

vo
ke
 its in

it a
n
d
 sta

rt m
e
th
o
d
s; th

e
se
 a
ctio

n
s m

a
y o

ccu
r 

o
n
 a
 sin

g
le
 th

re
a
d
, o

r o
n
 tw

o
 o
r th

re
e
 d
iffe

re
n
t th

re
a
d
s, d

e
p
e
n
d
in
g
 o
n
 

th
e
 Ja

va
 p
la
tfo

rm
 im

p
le
m
e
n
ta
tio
n
. 

�
T
h
e
se
 th

re
a
d
s a

re
 ca

lle
d
 th

e
 in

itia
l 
th
re
a
d
s. In

 S
w
in
g
 p
ro
g
ra
m
s, th

e
 

in
itia

l th
re
a
d
s d

o
n
't h

a
ve
 a
 lo
t to

 d
o
. T

h
e
ir m

o
st e

sse
n
tia
l jo

b
is to

 cre
a
te
 

a
 R
u
n
n
a
b
le
 o
b
je
ct th

a
t in

itia
lize

s th
e
 G

U
I a

n
d
 sch

e
d
u
le
 th

a
t o

b
je
ct fo

r 
e
xe
cu
tio
n
 o
n
 th

e
 e
ve
n
t d

isp
a
tch

 th
re
a
d
. 

�
O
n
ce
 th

e
 G
U
I is cre

a
te
d
, th

e
 p
ro
g
ra
m
 is p

rim
a
rily d

rive
n
 b
y G

U
I e

ve
n
ts, 

e
a
ch
 o
f w

h
ich

 ca
u
se
s th

e
 e
xe
cu
tio
n
 o
f a

 sh
o
rt ta

sk o
n
 th

e
 e
ve
n
t d

isp
a
tch

 
th
re
a
d
. 

�
A
p
p
lica

tio
n
 
co
d
e
 
ca
n
 
sch

e
d
u
le
 
a
d
d
itio

n
a
ls 

ta
sks 

o
n
 th

e
 
e
ve
n
t 
d
isp

a
tch

 
th
re
a
d
 
(if 

th
e
y 

co
m
p
le
te
 
q
u
ickly, 

so
 
a
s 
n
o
t 
to
 
in
te
rfe

re
 
w
ith

 
e
ve
n
t 

p
ro
ce
ssin

g
) o

r a
 w
o
rke

r th
re
a
d
 (fo

r lo
n
g
-ru

n
n
in
g
 ta

sks). 
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th
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d

sch
e
d
u
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s 

th
e
 
G
U
I 

cre
a
tio
n
 
ta
sk 

b
y 

in
vo
kin

g
 

javax.sw
in
g
.S
w
in
g
U
tilities.in

vo
keLater

o
r 

javax.sw
in
g
.S
w
in
g
U
tilities.in

vo
keA

n
d
W
ait. B

o
th
 o
f th

e
se
 m

e
th
o
d
s ta

ke
 a
 

sin
g
le
 
a
rg
u
m
e
n
t: 

th
e
 
R
u
n
n
a
b
le
 
th
a
t 
d
e
fin
e
s 
th
e
 
n
e
w
 
ta
sk. 

T
h
e
ir 

o
n
ly 

d
iffe

re
n
ce
 is in

d
ica

te
d
 b
y th

e
ir n

a
m
e
s: in

vo
ke
La
te
r sim

p
ly sch

e
d
u
le
s th

e
 

ta
sk 

a
n
d
 
re
tu
rn
s; 

in
vo
ke
A
n
d
W
a
it 

w
a
its 

fo
r 
th
e
 
ta
sk 

to
 
fin
ish

 
b
e
fo
re
 

re
tu
rn
in
g
. 

�
In
 
a
n
 
a
p
p
le
t, 

th
e
 
G
U
I-cre

a
tio
n
 
ta
sk 

m
u
st 

b
e
 
la
u
n
ch
e
d
 
fro

m
 
th
e
 
in
it 

m
e
th
o
d
 u
sin

g
 in

vo
ke
A
n
d
W
a
it; o

th
e
rw
ise

, in
it m

a
y re

tu
rn
 b
e
fo
re
 th

e
 G
U
I 

is cre
a
te
d
, w

h
ich

 m
a
y ca

u
se
 p
ro
b
le
m
s fo

r a
 b
ro
w
se
r la

u
n
ch
in
g
 a
n
 a
p
p
le
t. 

�
In
 a
n
 a
p
p
lic
a
tio
n
, sch

e
d
u
lin
g
 th

e
 G
U
I-cre

a
tio
n
 ta

sk is u
su
a
lly th

e
 la

st 
th
in
g
 
th
e
 
in
itia

l 
th
re
a
d
 
d
o
e
s, 

so
 
it 

d
o
e
sn
't 

m
a
tte

r 
w
h
e
th
e
r 
it 

u
se
s 

in
vo
ke
La
te
r o

r in
vo
ke
A
n
d
W
a
it. 

�
W
h
y 
d
o
e
sn
't 

th
e
 
in
itia

l 
th
re
a
d
 
sim

p
ly 

cre
a
te
 
th
e
 
G
U
I 
itse

lf? 
B
e
ca
u
se
 

a
lm
o
st a

ll co
d
e
 th

a
t cre

a
te
s o

r in
te
ra
cts w

ith
 S
w
in
g
 co

m
p
o
n
e
n
ts m

u
st ru

n
 

o
n
 th

e
 e
ve
n
t d

isp
a
tch

 th
re
a
d
. T

h
is re

strictio
n
 is d

iscu
sse

d
 fu

rth
e
r la

te
r.
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 kn

o
w
n
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s th

e
 e
v
e
n
t 

d
is
p
a
tc
h
 th

re
a
d
. M

o
st co

d
e
 th

a
t in

vo
ke
s S

w
in
g
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e
th
o
d
s a

lso
 ru

n
s o

n
 

th
is th

re
a
d
. T

h
is is n

e
ce
ssa

ry b
e
ca
u
se
 m

o
st S

w
in
g
 o
b
je
ct m

e
th
o
d
s
a
re
 

n
o
t 
"th

re
a
d
 
sa
fe
": 

in
vo
kin

g
 
th
e
m
 
fro

m
 
m
u
ltip

le
 
th
re
a
d
s 
risks 

th
re
a
d
 

in
te
rfe

re
n
ce

o
r 
m
e
m
o
ry 

co
n
siste

n
cy 

e
rro

rs. 
S
o
m
e
 
S
w
in
g
 
co
m
p
o
n
e
n
t 

m
e
th
o
d
s a

re
 la
b
e
lle
d
 "th

re
a
d
 sa

fe
" in

 th
e
 A
P
I sp

e
cifica

tio
n
; th

e
se
 ca

n
 b
e
 

sa
fe
ly 

in
vo
ke
d
 
fro

m
 
a
n
y 
th
re
a
d
. 
A
ll 
o
th
e
r 
S
w
in
g
 
co
m
p
o
n
e
n
t 
m
e
th
o
d
s 

m
u
st b

e
 in

vo
ke
d
 fro

m
 th

e
 e
ve
n
t d

isp
a
tch

 th
re
a
d
. P

ro
g
ra
m
s th

a
t ig

n
o
re
 

th
is 

ru
le
 
m
a
y 
fu
n
ctio

n
 
co
rre

ctly 
m
o
st 

o
f 
th
e
 
tim

e
, 
b
u
t 
a
re
 
su
b
je
ct 

to
 

u
n
p
re
d
icta

b
le
 e
rro

rs th
a
t a

re
 d
ifficu

lt to
 re

p
ro
d
u
ce
. 

�
It's u

se
fu
l to

 th
in
k o

f th
e
 co

d
e
 ru

n
n
in
g
 o
n
 th

e
 e
ve
n
t d

isp
a
tch

 th
re
a
d
 a
s a

 
se
rie
s 

o
f 
sh
o
rt 

ta
sks. 

M
o
st 

ta
sks 

a
re
 
in
vo
ca
tio
n
s 

o
f 
e
ve
n
t-h

a
n
d
lin
g
 

m
e
th
o
d
s, 

su
ch
 
a
s 
A
ctio

n
Listen

er.action
P
erfo

rm
ed
. 
O
th
e
r 
ta
sks 

ca
n
 
b
e
 

sch
e
d
u
le
d
 b
y a

p
p
lica

tio
n
 co

d
e
, u

sin
g
 in
vo
ke
La
te
r o

r in
vo
ke
A
n
d
W
a
it.

�
T
a
sks 

o
n
 
th
e
 
e
ve
n
t 
d
isp

a
tch

 
th
re
a
d
 
m
u
st 

fin
ish

 
q
u
ickly; 

if 
th
e
y 
d
o
n
't, 

u
n
h
a
n
d
le
d
 e
ve
n
ts b

a
ck u

p
 a
n
d
 th

e
 u
se
r in

te
rfa

ce
 b
e
co
m
e
s u

n
re
sp
o
n
sive
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h
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n
g
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n
n
in
g
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u
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a
lly 

u
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o
n
e
 
o
f 
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e
 
w
o
rk
e
r 
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re
a
d
s
, 
a
lso

 
kn
o
w
n
 
a
s 
th
e
 

b
a
ckg

ro
u
n
d
 
th
re
a
d
s. 

E
a
ch
 
ta
sk 

ru
n
n
in
g
 
o
n
 
a
 
w
o
rke

r 
th
re
a
d
 
is 

re
p
re
se
n
te
d
 

b
y 

a
n
 

in
sta

n
ce
 

o
f 

ja
va
x.sw

in
g
.S
w
in
g
W
o
rke

r. 
S
w
in
g
W
o
rke

r itse
lf is a

n
 a
b
stra

ct cla
ss; yo

u
 m

u
st d

e
fin
e
 a
 su

b
cla

ss 
in
 o
rd
e
r to

 cre
a
te
 a
 S
w
in
g
W
o
rke

r o
b
je
ct. S

w
in
g
W
o
rke

r p
ro
vid

e
s 

th
e
 fo

llo
w
in
g
 fe

a
tu
re
s: 

�
S
w
in
g
W
o
rke

r ca
n
 d
e
fin
e
 a
 m

e
th
o
d
, d

on
e
, w

h
ich

 is a
u
to
m
a
tica

lly 
in
vo
ke
d
 o
n
 th

e
 e
ve
n
t d

isp
a
tch

 th
re
a
d
 w
h
e
n
 th

e
 b
a
ckg

ro
u
n
d
 ta

sk is
fin
ish

e
d
. 

�
S
w
in
g
W
o
rke

r 
im
p
le
m
e
n
ts 

java.u
til.con

cu
rren

t.Fu
tu
re
. 

T
h
is 

in
te
rfa

ce
 a
llo
w
s th

e
 b
a
ckg

ro
u
n
d
 ta

sk to
 p
ro
vid

e
 a
 re

tu
rn
 va

lu
e
 to

 
th
e
 o
th
e
r th

re
a
d
. O

th
e
r m

e
th
o
d
s in

 th
is in

te
rfa

ce
 a
llo
w
 ca

n
ce
lla
tio
n
 

o
f th

e
 b
a
ckg

ro
u
n
d
 ta

sk a
n
d
 d
isco

ve
rin

g
 w

h
e
th
e
r th

e
 b
a
ckg

ro
u
n
d
 

ta
sk h

a
s fin

ish
e
d
 o
r ca

n
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lle
d
. 
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W
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 b
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 fro
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 th

e
 e
ve
n
t d

isp
a
tch
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re
a
d
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�
T
h
e
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a
ckg
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u
n
d
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sk ca
n
 d
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e
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u
n
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p
e
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h
a
n
g
e
s 
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e
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p
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p
e
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g
e
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e
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n
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ca
u
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g
 
e
ve
n
t-h

a
n
d
lin
g
 

m
e
th
o
d
s to

 b
e
 in
vo
ke
d
 o
n
 th

e
 e
ve
n
t d

isp
a
tch

 th
re
a
d
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�
T
h
e
 ja

va
x.sw

in
g
.S
w
in
g
W
o
rke

r cla
ss w

a
s a

d
d
e
d
 to

 th
e
 Ja

va
 

p
la
tfo

rm
 in

 Ja
va
 S
E
 6
. P

rio
r to

 th
is, a

n
o
th
e
r cla

ss, a
lso

 ca
lle
d

S
w
in
g
W
o
rke

r, 
w
a
s 

w
id
e
ly 

u
se
d
 
fo
r 

so
m
e
 
o
f 
th
e
 
sa
m
e
 

p
u
rp
o
se
s. 

T
h
e
 
o
ld
 
S
w
in
g
W
o
rke

r 
w
a
s 
n
o
t 
p
a
rt 

o
f 
th
e
 
Ja
va
 

p
la
tfo

rm
 sp

e
cifica

tio
n
, a

n
d
 w

a
s n

o
t p

ro
vid

e
d
 a
s p

a
rt o

f th
e
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�
L
e
t's
 
s
ta
rt 

w
ith

 
a
n
 
e
x
a
m
p
le

o
f 
a
 
ve
ry 

sim
p
le
 
b
u
t 
tim

e
-

co
n
su
m
in
g
 ta

sk. T
h
e
 T
u
m
b
leItem

a
p
p
le
t lo

a
d
s a

 se
t o

f g
ra
p
h
ic 

file
s u

se
d
 in

 a
n
 a
n
im
a
tio
n
. If th

e
 g
ra
p
h
ic file

s a
re
 lo

a
d
e
d
 fro

m
a
n
 

in
itia

l th
re
a
d
, th

e
re
 m

a
y b

e
 a
 d
e
la
y b

e
fo
re
 th

e
 G
U
I a

p
p
e
a
rs. If th

e
 

g
ra
p
h
ic file

s a
re
 lo

a
d
e
d
 fro

m
 th

e
 e
ve
n
t d

isp
a
tch

 th
re
a
d
, th

e
 G
U
I

m
a
y 

b
e
 
te
m
p
o
ra
rily 

u
n
re
sp
o
n
sive

. 
T
o
 
a
vo
id
 
th
e
se
 
p
ro
b
le
m
s, 

T
u
m
b
le
Ite

m
 e
xe
cu
te
s a

n
 in

sta
n
ce
 o
f S

w
in
g
W
o
rke

r fro
m
 its in

itia
l 

th
re
a
d
s. 

�
T
h
e
 
o
b
je
ct's 

d
o
In
B
a
ckg

ro
u
n
d
 
m
e
th
o
d
, 
e
xe
cu
tin

g
 
in
 
a
 
w
o
rke

r 
th
re
a
d
, lo

a
d
s th

e
 im

a
g
e
s in

to
 a
n
 Im

a
g
e
Ico

n
 a
rra

y, a
n
d
 re

tu
rn
s a

 
re
fe
re
n
ce
 to

 it. 
�

T
h
e
n
 th

e
 d
o
n
e
 m

e
th
o
d
, e

xe
cu
tin

g
 in

 th
e
 e
ve
n
t d

isp
a
tch

 th
re
a
d
, 

in
vo
ke
s g

e
t to

 re
trie

ve
 th

is re
fe
re
n
ce
, w

h
ich

 it a
ssig

n
s to

 to
 a
n
 

a
p
p
le
t 

cla
ss 

fie
ld
 
n
a
m
e
d
 
im
g
s. 

T
h
is 

a
llo
w
s 

T
u
m
b
le
Ite

m
 
to
 

co
n
stru

ct 
th
e
 
G
U
I 
im
m
e
d
ia
te
ly, 

w
ith

o
u
t 
w
a
itin

g
 
fo
r 
im
a
g
e
s 
to
 

fin
ish

 lo
a
d
in
g
. 
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S
w
in
g
W
o
rker w

o
rker =

 n
ew

 S
w
in
g
W
o
rker() { 

@
O
verrid

e 
p
u
b
lic Im

ag
eIco

n
[] d

o
In
B
ackg

ro
u
n
d
() { 

fin
al Im

ag
eIco

n
[] in

n
erIm

g
s =

 n
ew

 Im
ag
eIco

n
[n
im
g
s]; 

fo
r (in

t i =
 0
; i <

 n
im
g
s; i+

+
) { in

n
erIm

g
s[i] =

 load
Im

ag
e(i+

1);
} 

retu
rn
 in
n
erIm

g
s; } 

@
O
verrid

e 
p
u
b
lic vo

id
 d
o
n
e() { 

try { im
g
s =

 g
et(); } 

catch
 (java.u

til.co
n
cu
rren

t.E
xecu

tio
n
E
xcep

tio
n
 e) { …

} 
} 

}; 
�

A
ll 

co
n
cre

te
 
su
b
cla

sse
s 

o
f 
S
w
in
g
W
o
rke

r 
im
p
le
m
e
n
t 
d
o
In
B
a
ckg

ro
u
n
d
;

im
p
le
m
e
n
ta
tio
n
 o
f d

o
n
e
 is o

p
tio
n
a
l 
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W
h
y m

a
ke
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o
In
B
a
ckg
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u
n
d
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tu
rn
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n
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b
je
ct a

n
d
 u
se
 d
o
n
e
 to

 re
trie

ve
 it? 

W
h
y n

o
t ju

st h
a
ve
 d
o
In
B
a
ckg

ro
u
n
d
 se

t im
g
s d

ire
ctly? 

�
T
h
e
 p
ro
b
le
m
 is th

a
t th

e
 o
b
je
ct im

g
s re

fe
rs to

 is cre
a
te
d
 in

 th
e
 w

o
rke

r 
th
re
a
d
 a
n
d
 u
se
d
 in

 th
e
 e
ve
n
t d

isp
a
tch

 th
re
a
d
. W

h
e
n
 o
b
je
cts a

re
 sh

a
re
d
 

b
e
tw
e
e
n
 th

re
a
d
s in

 th
is w

a
y, yo

u
 m

u
st m

a
ke
 su

re
 th

a
t ch

a
n
g
e
s m

a
d
e
 in

 
o
n
e
 th

re
a
d
 a
re
 visib

le
 to

 th
e
 o
th
e
r. U

sin
g
 g
e
t g

u
a
ra
n
te
e
s th

is, b
e
ca
u
se
 

u
sin

g
 g
e
t cre

a
te
s a

 h
ap
p
en
s b

efo
re re

la
tio
n
sh
ip
 b
e
tw
e
e
n
 th

e
 co

d
e
 th

a
t 

cre
a
te
s im

g
s a

n
d
 th

e
 co

d
e
 th

a
t u

se
s it. 

�
T
h
e
re
 
a
re
 
a
ctu

a
lly 

tw
o
 
w
a
ys 

to
 
re
trie

ve
 
th
e
 
o
b
je
ct 

re
tu
rn
e
d
 
b
y 

d
o
In
B
a
ckg

ro
u
n
d
: in

vo
ke
 S
w
in
g
W
o
rker.g

et w
ith

 n
o
 a
rg
u
m
e
n
ts, i.e

. if th
e
 

b
a
ckg

ro
u
n
d
 
ta
sk 

is 
n
o
t 
fin
ish

e
d
 
g
e
t 
b
lo
cks 

u
n
til 

it 
is; 

o
th
e
rw
ise

, 
a
 

tim
e
o
u
t 
ca
n
 
b
e
 
sp
e
cifie

d
, 
i.e
. 
if 
th
e
 
tim

e
o
u
t 
e
xp
ire
s 
first, 

g
e
t
th
ro
w
s 

ja
va
.u
til.co

n
cu
rre

n
t.T

im
e
o
u
tE
xce

p
tio
n
. 

�
B
e
 ca

re
fu
l w

h
e
n
 in

vo
kin

g
 e
ith

e
r o

ve
rlo

a
d
 o
f g

e
t fro

m
 th

e
 e
ve
n
t d

isp
a
tch

 
th
re
a
d
; u

n
til g

e
t re

tu
rn
s, n

o
 G
U
I e

ve
n
ts a

re
 b
e
in
g
 p
ro
ce
sse

d
, a

n
d
 th

e
 

G
U
I 
is 

"fro
ze
n
". 

D
o
n
't 
in
vo
ke
 
g
e
t 
w
ith

o
u
t 
a
rg
u
m
e
n
ts 

u
n
le
ss 

yo
u
 
a
re
 

co
n
fid
e
n
t th

a
t th

e
 b
a
ckg

ro
u
n
d
 ta

sk is co
m
p
le
te
 o
r clo

se
 to

 co
m
p
le
tio
n
. 

S
w
in
g
 &
 th

re
a
d



4
7

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
It is o

fte
n
 u
se
fu
l fo

r a
 b
a
ckg

ro
u
n
d
 ta

sk to
 p
ro
vid

e
 in

te
rim

 
re
su
lts 

w
h
ile
 
it 

is 
still 

w
o
rkin

g
. 
T
h
e
 
ta
sk 

ca
n
 
d
o
 
th
is 

b
y 

in
vo
kin

g
 S
w
in
g
W
o
rker.p

u
b
lish

m
e
th
o
d
, w

h
ich

 a
cce

p
ts a

 se
t 

o
f a

rg
u
m
e
n
ts. 

�
T
o
 

co
lle
ct 

re
su
lts 

p
ro
vid

e
d
 

b
y 

p
u
b
lish

, 
o
ve
rrid

e
 

S
w
in
g
W
o
rker.p

ro
cess, w

h
ich

 w
ill b

e
 in

vo
ke
d
 fro

m
 th

e
 e
ve
n
t 

d
isp

a
tch

 th
re
a
d
. R

e
su
lts fro

m
 m

u
ltip

le
 in

vo
ca
tio
n
s o

f p
u
b
lish

 
a
re
 o
fte

n
 a
ccu

m
u
la
te
d
 fo

r a
 sin

g
le
 in
vo
ca
tio
n
 o
f p

ro
ce
ss. 

�
Le
t's lo

o
k a

t th
e
 w

a
y th

e
 F
lip
p
e
r
e
xa
m
p
le
 u
se
s p

u
b
lish

 to
 

p
ro
vid

e
 in

te
rim

 re
su
lts. T

h
is p

ro
g
ra
m
 g
e
n
e
ra
te
s a

 se
rie
s o

f 
ra
n
d
o
m
 
b
o
o
le
a
n
 
va
lu
e
s 

in
 
a
 
b
a
ckg

ro
u
n
d
 
ta
sk. 

T
h
is 

is 
e
q
u
iva

le
n
t 
to
 
flip

p
in
g
 
a
 
co
in
; 
h
e
n
ce
 
th
e
 
n
a
m
e
 
F
lip
p
e
r. 

T
o
 

re
p
o
rt 

its 
re
su
lts, 

th
e
 
b
a
ckg

ro
u
n
d
 
ta
sk 

u
se
s 
a
n
 
o
b
je
ct 

o
f 

typ
e
 F
lip
P
a
ir 

S
w
in
g
 &
 th

re
a
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p
rivate static class Flip

P
air { 

p
rivate fin

al lo
n
g
 h
ead

s, total; 
Flip

P
air(lo

n
g
 h
ead

s, lo
n
g
 to

tal) { 
th
is.h

ead
s =

 h
ead

s; 
th
is.to

tal =
 total; } 

} 
�

T
h
e
 h
e
a
d
s fie

ld
 is th

e
 n
u
m
b
e
r o

f tim
e
s th

e
 ra

n
d
o
m
 va

lu
e
 h
a
s b

e
e
n
tru

e
; 

th
e
 to

ta
l fie

ld
 is th

e
 to

ta
l n

u
m
b
e
r o

f ra
n
d
o
m
 va

lu
e
s. T

h
e
 b
a
ckg

ro
u
n
d
 

ta
sk is re

p
re
se
n
te
d
 b
y a

n
 in
sta

n
ce
 o
f F

lip
T
a
sk: 

p
rivate class Flip

T
ask exten

d
s S

w
in
g
W
orker { 

@
O
verrid

e 
p
ro
tected

 vo
id
 d
o
In
B
ackg

ro
u
n
d
() { 

lo
n
g
 h
ead

s =
 0
; lo

n
g
 to

tal =
 0
; 

R
an
d
om

 ran
d
o
m
 =
 n
ew

 R
an
d
o
m
(); 

w
h
ile (!isC

an
celled

()) { 
to
tal+

+
; 

if (ran
d
o
m
.n
extB

o
o
lean

()) { h
ead

s+
+
; } 

p
u
b
lish

(n
ew

 Flip
P
air(h

ead
s, to

tal)); } 
retu

rn
 n
u
ll; } 

S
w
in
g
 &
 th

re
a
d
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p
rotected

 vo
id
 p
ro
cess(List p

airs) { 
Flip

P
air p

air =
 p
airs.g

et(p
airs.size() -

1
);

h
ead

sT
ext.setT

ext(S
trin

g
.fo

rm
at("%

d
", p

air.h
ead

s));
to
talT

ext.setT
ext(S

trin
g
.fo

rm
at("%

d
", p

air.to
tal));

�
B
e
ca
u
se
 p
u
b
lish

 is in
vo
ke
d
 ve

ry fre
q
u
e
n
tly, a

 lo
t o

f F
lip
P
a
ir 

va
lu
e
s 

w
ill 

p
ro
b
a
b
ly 

b
e
 
a
ccu

m
u
la
te
d
 
b
e
fo
re
 
p
ro
cess 

is 
in
vo
ke
d
 
in
 
th
e
 
e
ve
n
t 
d
isp

a
tch

 
th
re
a
d
; 
p
ro
ce
ss 

is 
o
n
ly 

in
te
re
ste

d
 in

 th
e
 la

st va
lu
e
 re

p
o
rte

d
 e
a
ch
 tim

e
, u

sin
g
 it to

 
u
p
d
a
te
 th

e
 G
U
I

S
w
in
g
 &
 th

re
a
d
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g
h
e
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L
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g
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g
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8
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0
9

�
T
o
 ca

n
ce
l a

 ru
n
n
in
g
 b
a
ckg

ro
u
n
d
 ta

sk, in
vo
ke
 S
w
in
g
W
o
rker.can

cel.
T
h
e
 

ta
sk m

u
st co

o
p
e
ra
te
 w

ith
 its o

w
n
 ca

n
ce
lla
tio
n
. T

h
e
re
 a
re
 tw

o
 w

a
ys it 

ca
n
 d
o
 th

is: 
�

B
y te

rm
in
a
tin

g
 w
h
e
n
 it re

ce
ive

s a
n
 in
te
rru

p
t. 

�
B
y 

in
vo
kin

g
 
S
w
in
g
W
o
rker.isC

an
celed

 
a
t 
sh
o
rt 

in
te
rva

ls. 
T
h
is 

m
e
th
o
d
 

re
tu
rn
s tru

e
 if ca

n
ce
l h
a
s b

e
e
n
 in
vo
ke
d
 fo

r th
is S

w
in
g
W
o
rke

r. 
�

T
h
e
 can

cel m
e
th
o
d
 ta

ke
s a

 sin
g
le
 b
o
o
le
a
n
 a
rg
u
m
e
n
t. If th

e
 a
rg
u
m
e
n
t is 

tru
e
, 
ca
n
ce
l 
se
n
d
s 

th
e
 
b
a
ckg

ro
u
n
d
 
ta
sk 

a
n
 
in
te
rru

p
t. 

W
h
e
th
e
r 
th
e

a
rg
u
m
e
n
t 
is 

tru
e
 
o
r 
fa
lse

, 
in
vo
kin

g
 
ca
n
ce
l 
ch
a
n
g
e
s 
th
e
 
ca
n
ce
lla
tio
n
 

sta
tu
s o

f th
e
 o
b
je
ct to

 tru
e
. T

h
is is th

e
 va

lu
e
 re

tu
rn
e
d
 b
y isC

a
n
ce
le
d
. 

O
n
ce
 ch

a
n
g
e
d
, th

e
 ca

n
ce
lla
tio
n
 sta

tu
s ca

n
n
o
t b

e
 ch

a
n
g
e
d
 b
a
ck. 

�
T
h
e
 
F
lip
p
e
r 
e
xa
m
p
le
 
fro

m
 
th
e
 
p
re
vio

u
s 
se
ctio

n
 
u
se
s 
th
e
 
sta

tu
s-o

n
ly 

id
io
m
. T

h
e
 m

a
in
 lo

o
p
 in

 d
o
In
B
a
ckg

ro
u
n
d
 e
xits w

h
e
n
 isC

a
n
ce
lle
d
 re

tu
rn
s 

tru
e
. T

h
is w

ill o
ccu

r w
h
e
n
 th

e
 u
se
r clicks th

e
 "C

a
n
ce
l" b

u
tto

n
, trig

g
e
rin

g
 

co
d
e
 th

a
t in

vo
ke
s ca

n
ce
l w

ith
 a
n
 a
rg
u
m
e
n
t o

f fa
lse

 (n
o
 in
te
rru

p
t). 

�
T
h
e
 
sta

tu
s-o

n
ly 

a
p
p
ro
a
ch
 
m
a
ke
s 

se
n
se
 
fo
r 

F
lip
p
e
r 

b
e
ca
u
se
 
its 

im
p
le
m
e
n
ta
tio
n
 o
f S

w
in
g
W
o
rke

r.d
o
In
B
a
ckg

ro
u
n
d
 d
o
e
s n

o
t in

clu
d
e
 a
n
y 

co
d
e
 th

a
t m

ig
h
t th

ro
w
 In

te
rru

p
te
d
E
xce

p
tio
n
. 

S
w
in
g
 &
 th

re
a
d
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�
Le
 
sw

in
g
 
si 

b
a
sa
n
o
 
su
 
e
v
e
n
ti

a
sso

cia
ti 

a
lle
 
a
zio

n
i 
e
se
g
u
ite
 

d
a
ll’u

te
n
te
. 
C
o
n
sid

e
ria
m
o
 
u
n
 
e
se
m
p
io
 
d
i 
u
n
 
b
o
tto

n
e
 
ch
e
, 
se
 

clicca
to
, d

e
ve
 fa

re
 e
m
e
tte

re
 u
n
 su

o
n
o
:

p
u
b
lic class B

eep
er ... im

p
lem

en
ts A

ction
Listen

er {
...
//w

h
ere in

itialization
 occu

rs: 
b
u
tton

.ad
d
A
ctio

n
Listen

er(th
is); 

... 
p
u
b
lic void

 actio
n
P
erform

ed
(A
ction

E
ven

t e) { 
...//M

ake a b
eep

 sou
n
d
... } 

} 
�

T
h
e
 B
e
e
p
e
r cla

ss im
p
le
m
e
n
ts th

e
 A
ctio

n
Liste

n
e
r
in
te
rfa

ce
, w

h
ich

 
co
n
ta
in
s o

n
e
 m

e
th
o
d
: a

ctio
n
P
e
rfo

rm
e
d
. S

in
ce
 B
e
e
p
e
r im

p
le
m
e
n
ts 

A
ctio

n
Liste

n
e
r, a

 B
e
e
p
e
r o

b
je
ct ca

n
 re

g
iste

r a
s a

 liste
n
e
r fo

r th
e
 

a
ctio

n
 
e
ve
n
ts 

th
a
t 
b
u
tto

n
s 

fire
. 
O
n
ce
 
th
e
 
B
e
e
p
e
r 
h
a
s 

b
e
e
n
 

re
g
iste

re
d
 
u
sin

g
 
th
e
 
B
u
tto

n
 
a
d
d
A
ctio

n
Liste

n
e
r 

m
e
th
o
d
, 

th
e
 

B
e
e
p
e
r's a

ctio
n
P
e
rfo

rm
e
d
 m

e
th
o
d
 is ca

lle
d
 e
ve
ry tim

e
 th

e
 b
u
tto

n
 

is clicke
d
. 

S
w
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g
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h
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�
Y
o
u
 ca

n
 te

ll w
h
a
t kin

d
s o

f e
ve
n
ts a

 co
m
p
o
n
e
n
t ca

n
 fire

 b
y lo

o
kin

g
 

a
t 
th
e
 
k
in
d
s
 
o
f 
e
v
e
n
t 
lis
te
n
e
rs

yo
u
 
ca
n
 
re
g
iste

r 
o
n
 
it. 

F
o
r 

e
xa
m
p
le
, th

e
 JC

o
m
b
o
B
o
x cla

ss d
e
fin
e
s th

e
se
 liste

n
e
r re

g
 m

e
th
o
d
s:

�
a
d
d
A
ctio

n
Liste

n
e
r 

�
a
d
d
Ite

m
Liste

n
e
r 

�
a
d
d
P
o
p
u
p
M
e
n
u
Liste

n
e
r 

�
T
h
u
s, 

a
 
co
m
b
o
 
b
o
x 

su
p
p
o
rts 

a
ctio

n
, 
ite
m
, 
a
n
d
 
p
o
p
u
p
 
m
e
n
u
 

liste
n
e
rs 

in
 
a
d
d
itio

n
 
to
 
th
e
 
liste

n
e
r 
m
e
th
o
d
s 

it 
in
h
e
rits 

fro
m
 

JC
o
m
p
o
n
e
n
t. A

 c
o
m
p
o
n
e
n
t fire

s
 o
n
ly
 th

o
s
e
 e
v
e
n
ts
 fo
r w

h
ic
h
 

lis
te
n
e
rs
 
h
a
v
e
 
re
g
is
te
re
d
 
o
n
 
it. 

F
o
r 
e
xa
m
p
le
, 
if 

a
n
 
a
ctio

n
 

liste
n
e
r is re

g
iste

re
d
 o
n
 a
 p
a
rticu

la
r co

m
b
o
 b
o
x, b

u
t th

e
 co

m
b
o
 

b
o
x h

a
s n

o
 o
th
e
r liste

n
e
rs, th

e
n
 th

e
 co

m
b
o
 b
o
x w

ill fire
 o
n
ly a

ctio
n
 

e
ve
n
ts —

n
o
 ite

m
 o
r p

o
p
u
p
 m

e
n
u
 e
ve
n
ts. 

�
Liste

n
e
rs su

p
p
o
rte

d
 b
y S

w
in
g
 co

m
p
o
n
e
n
ts fa

ll in
to
 tw

o
 ca

te
g
o
rie
s: 

�
liste

n
e
rs th

a
t a

ll sw
in
g
 co

m
p
o
n
e
n
ts su

p
p
o
rt

�
o
th
e
r sp

e
cific liste

n
e
rs th

a
t sw

in
g
 co

m
p
o
n
e
n
ts su

p
p
o
rt

S
w
in
g
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�
B
e
ca
u
se
 a
ll S

w
in
g
 co

m
p
o
n
e
n
ts d

e
sce

n
d
 fro

m
 th

e
 A
W
T
 C
o
m
p
o
n
e
n
t cla

ss, 
yo
u
 ca

n
 re

g
iste

r th
e
 fo
llo
w
in
g
 c
o
m
m
o
n
 lis

te
n
e
rs
 o
n
 a
n
y co

m
p
o
n
e
n
t: 

�
c
o
m
p
o
n
e
n
t 
lis
te
n
e
r: 

Liste
n
s 
fo
r 
ch
a
n
g
e
s 
in
 
th
e
 
co
m
p
o
n
e
n
t's 

size
, 

p
o
sitio

n
, o

r visib
ility. 

�
fo
c
u
s
 lis

te
n
e
r: Liste

n
s fo

r w
h
e
th
e
r th

e
 co

m
p
o
n
e
n
t g

a
in
e
d
 o
r lo

st th
e
 

a
b
ility to

 re
ce
ive

 ke
yb
o
a
rd
 in
p
u
t. 

�
k
e
y
 lis

te
n
e
r: Liste

n
s fo

r ke
y p

re
sse

s; ke
y e

ve
n
ts a

re
 fire

d
 o
n
ly b

y th
e
 

co
m
p
o
n
e
n
t th

a
t h

a
s th

e
 cu

rre
n
t ke

yb
o
a
rd
 fo

cu
s. 

�
m
o
u
s
e
 lis

te
n
e
r: Liste

n
s fo

r m
o
u
se
 clicks a

n
d
 m

o
u
se
 m

o
ve
m
e
n
t in

to
 o
r 

o
u
t o

f th
e
 co

m
p
o
n
e
n
t's d

ra
w
in
g
 a
re
a
. 

�
m
o
u
s
e
-m

o
tio
n
 
lis
te
n
e
r: 

Liste
n
s 
fo
r 
ch
a
n
g
e
s 
in
 
th
e
 
cu
rso

r's 
p
o
sitio

n
 

o
ve
r th

e
 co

m
p
o
n
e
n
t. 

�
m
o
u
s
e
-w
h
e
e
l 
lis
te
n
e
r
(in

tro
d
u
ce
d
 
in
 
1
.4
): 

Liste
n
s 
fo
r 
m
o
u
se
 
w
h
e
e
l 

m
o
ve
m
e
n
t o

ve
r th

e
 co

m
p
o
n
e
n
t. 

�
A
ll S

w
in
g
 co

m
p
o
n
e
n
ts d

e
sce

n
d
 fro

m
 th

e
 A
W
T
 C
o
n
ta
in
e
r cla

ss, b
u
t m

a
n
y 

o
f 
th
e
m
 
a
re
n
't 
u
se
d
 
a
s 
co
n
ta
in
e
rs. 

S
o
 
a
n
y 
S
w
in
g
 
co
m
p
o
n
e
n
t 
ca
n
 
fire

 
co
n
ta
in
e
r 
e
ve
n
ts, 

w
h
ich

 
n
o
tify 

liste
n
e
rs 

th
a
t 
a
 
co
m
p
o
n
e
n
t 
h
a
s 
b
e
e
n
 

a
d
d
e
d
 
o
r 
re
m
o
ve
d
. 
H
o
w
e
ve
r, 

o
n
ly 

co
n
ta
in
e
rs 

(su
ch
 
a
s 

p
a
n
e
ls 

a
n
d
 

fra
m
e
s) a

n
d
 co

m
p
o
u
n
d
 co

m
p
o
n
e
n
ts (su

ch
 a
s co

m
b
o
 b
o
xe
s) typ

ica
lly fire

 
co
n
ta
in
e
r e

ve
n
ts. 
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�
A
n
y 
n
u
m
b
e
r 
o
f 
e
ve
n
t 
liste

n
e
r 
o
b
je
cts 

ca
n
 
liste

n
 
fo
r 
a
ll 
kin

d
s 
o
f

e
ve
n
ts fro

m
 a
n
y n

u
m
b
e
r o

f e
ve
n
t so

u
rce

 o
b
je
cts. F

o
r e

xa
m
p
le
, a

 
p
ro
g
ra
m
 m

ig
h
t cre

a
te
 o
n
e
 liste

n
e
r p

e
r e

ve
n
t so

u
rce

. O
r a

 p
ro
g
ra
m

m
ig
h
t 
h
a
ve
 
a
 
sin

g
le
 
liste

n
e
r 
fo
r 
a
ll 
e
ve
n
ts 

fro
m
 
a
ll 
so
u
rce

s. 
A
 

p
ro
g
ra
m
 ca

n
 e
ve
n
 h
a
ve
 m

o
re
 th

a
n
 o
n
e
 liste

n
e
r fo

r a
 sin

g
le
 kin

d
 o
f 

e
ve
n
t fro

m
 a
 sin

g
le
 e
ve
n
t so

u
rce

. 
�

M
u
ltip

le
 
liste

n
e
rs 

ca
n
 
re
g
iste

r 
to
 
b
e
 
n
o
tifie

d
 
o
f 
e
ve
n
ts 

o
f 
a
 

p
a
rticu

la
r typ

e
 fro

m
 a
 
p
a
rticu

la
r so

u
rce

. A
lso

, th
e
 sa

m
e
 liste

n
e
r 

ca
n
 liste

n
 to

 n
o
tifica

tio
n
s fro

m
 d
iffe

re
n
t o

b
je
cts. 

�
E
a
ch
 
e
ve
n
t 
is 

re
p
re
se
n
te
d
 
b
y 
a
n
 
o
b
je
ct 

th
a
t 
g
ive

s 
in
fo
rm

a
tio
n
 

a
b
o
u
t th

e
 e
ve
n
t a

n
d
 id

e
n
tifie

s th
e
 e
ve
n
t so

u
rce

. E
ve
n
t so

u
rce

s a
re
 

o
fte

n
 co

m
p
o
n
e
n
ts o

r m
o
d
e
ls, b

u
t o

th
e
r (a

n
y…

) kin
d
s o

f o
b
je
cts 

ca
n
 a
lso

 b
e
 e
ve
n
t so

u
rce

s. 
�

W
h
e
n
e
ve
r yo

u
 w
a
n
t to

 d
e
te
ct e

ve
n
ts fro

m
 a
 p
a
rticu

la
r co

m
p
o
n
e
n
t, 

first ch
e
ck th

e
 h
o
w
-to

 se
ctio

n
 fo

r th
a
t co

m
p
o
n
e
n
t. In

 H
o
w
 to U

se 
C
olor C

h
o
osers , fo

r in
sta

n
ce
, yo

u
'll fin

d
 a
n
 e
xa
m
p
le
 o
f w

ritin
g
 a
 

ch
a
n
g
e
 
liste

n
e
r 
to
 
tra

ck 
w
h
e
n
 
th
e
 
co
lo
r 
ch
a
n
g
e
s 
in
 
th
e
 
co
lo
r 

ch
o
o
se
r. 
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�
T
h
e
 
m
o
s
t 
im
p
o
rta

n
t 
ru
le
 
to
 
k
e
e
p
 
in
 
m
in
d

a
b
o
u
t 
e
ve
n
t 

liste
n
e
rs 

th
a
t 
th
e
y 

sh
o
u
ld
 
e
xe
cu
te
 
ve
ry 

q
u
ickly. 

B
e
ca
u
se
 
a
ll 

d
ra
w
in
g
 
a
n
d
 
e
ve
n
t-liste

n
in
g
 
m
e
th
o
d
s 
a
re
 
e
xe
cu
te
d
 
in
 
th
e
 
sa
m
e
 

th
re
a
d
, a

 slo
w
 e
ve
n
t-liste

n
e
r m

e
th
o
d
 ca

n
 m

a
ke
 th

e
 p
ro
g
ra
m
 se

e
m
 

u
n
re
sp
o
n
sive

 a
n
d
 slo

w
 to

 re
p
a
in
t itse

lf. If yo
u
 n
e
e
d
 to

 p
e
rfo

rm
 

so
m
e
 le
n
g
th
y o

p
e
ra
tio
n
 a
s th

e
 re

su
lt o

f a
n
 e
ve
n
t, d

o
 it b

y sta
rtin

g
 

u
p
 
a
n
o
th
e
r 
th
re
a
d
 
(o
r 
so
m
e
h
o
w
 
se
n
d
in
g
 
a
 
re
q
u
e
st 

to
 
a
n
o
th
e
r 

th
re
a
d
) to

 p
e
rfo

rm
 th

e
 o
p
e
ra
tio
n
. 

�
Y
o
u
 
h
a
ve
 
m
a
n
y
 
c
h
o
ic
e
s
 
o
n
 
h
o
w
 
to
 
im
p
le
m
e
n
t 
a
n
 
e
v
e
n
t 

lis
te
n
e
r.

W
e
 ca

n
't re

co
m
m
e
n
d
 a
 sp

e
cific a

p
p
ro
a
ch
 b
e
ca
u
se
 o
n
e
 

so
lu
tio
n
 w

o
n
't su

it a
ll situ

a
tio
n
s. Y

o
u
 m

ig
h
t ch

o
o
se
 to

 im
p
le
m
e
n
t 

se
p
a
ra
te
 cla

sse
s fo

r d
iffe

re
n
t kin

d
s o

f e
ve
n
t liste

n
e
rs. T

h
is ca

n
 b
e
 

a
n
 e
a
sy a

rch
ite
ctu

re
 to

 m
a
in
ta
in
, b

u
t m

a
n
y cla

sse
s ca

n
 a
lso

 m
e
a
n

re
d
u
ce
d
 p
e
rfo

rm
a
n
ce
. 

�
W
h
e
n
 d
e
sig

n
in
g
 yo

u
r p

ro
g
ra
m
, yo

u
 m

ig
h
t w

a
n
t to

 im
p
le
m
e
n
t yo

u
r 

e
ve
n
t liste

n
e
rs in

 a
 cla

ss th
a
t is n

o
t p

u
b
lic, b

u
t so

m
e
w
h
e
re
 m

o
re
 

h
id
d
e
n
. 

A
 

p
riva

te
 

im
p
le
m
e
n
ta
tio
n
 

is 
a
 

m
o
re
 

se
cu
re
 

im
p
le
m
e
n
ta
tio
n
. 
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�
E
v
e
ry
 e
v
e
n
t-lis

te
n
e
r m

e
th
o
d
 h
a
s
 a
 s
in
g
le
 a
rg
u
m
e
n
t
—

a
n
 

o
b
je
ct 

th
a
t 
in
h
e
rits 

fro
m
 
th
e
 
E
ve
n
tO
b
je
ct

cla
ss. 

A
lth

o
u
g
h
 
th
e
 

a
rg
u
m
e
n
t a

lw
a
ys d

e
sce

n
d
s fro

m
 E
ve
n
tO
b
je
ct, its typ

e
 is g

e
n
e
ra
lly

sp
e
cifie

d
 m

o
re
 p
re
cise

ly. F
o
r e

xa
m
p
le
, th

e
 a
rg
u
m
e
n
t fo

r m
e
th
o
d
s 

th
a
t h

a
n
d
le
 m

o
u
se
 e
ve
n
ts is a

n
 in

sta
n
ce
 o
f M

o
u
se
E
ve
n
t, w

h
e
re
 

M
o
u
se
E
ve
n
t is a

n
 in
d
ire

ct su
b
cla

ss o
f E

ve
n
tO
b
je
ct. 

�
T
h
e
 
E
ve
n
tO
b
je
ct 

cla
ss 

d
e
fin
e
s 
o
n
e
 
ve
ry 

u
se
fu
l 
m
e
th
o
d
 
O
b
je
ct 

g
e
tS
o
u
rc
e
(), th

a
t re

tu
rn
s th

e
 o
b
je
ct th

a
t fire

d
 th

e
 e
ve
n
t. 

�
N
o
te
 th

a
t th

e
 g
e
tS
o
u
rce

 m
e
th
o
d
 re

tu
rn
s a

n
 O
b
je
ct. E

ve
n
t cla

sse
s 

so
m
e
tim

e
s 
d
e
fin
e
 
m
e
th
o
d
s 
sim

ila
r 
to
 
g
e
tS
o
u
rce

, 
b
u
t 
th
a
t 
h
a
ve
 

m
o
re
 
re
stricte

d
 
re
tu
rn
 
typ

e
s, 

e
.g
. 

g
e
tC
o
m
p
o
n
e
n
t 

re
tu
rn
s 

a
 

C
o
m
p
o
n
e
n
t o

b
je
ct. E

a
ch
 h
o
w
-to

 p
a
g
e
 fo

r e
ve
n
t liste

n
e
rs m

e
n
tio
n
s 

w
h
e
th
e
r yo

u
 sh

o
u
ld
 u
se
 g
e
tS
o
u
rce

 o
r a

n
o
th
e
r m

e
th
o
d
. 

�
O
fte

n
, 
a
n
 
e
ve
n
t 
cla

ss 
d
e
fin
e
s 
m
e
th
o
d
s 
th
a
t 
re
tu
rn
 
in
fo
rm

a
tio
n
 

a
b
o
u
t th

e
 e
ve
n
t. F

o
r e

xa
m
p
le
, yo

u
 ca

n
 q
u
e
ry a

 M
o
u
se
E
ve
n
t o

b
je
ct 

fo
r in

fo
rm

a
tio
n
 a
b
o
u
t w

h
e
re
 th

e
 e
ve
n
t o

ccu
rre

d
, h

o
w
 m

a
n
y clicks 

th
e
 u
se
r m

a
d
e
, w

h
ich

 m
o
d
ifie

r ke
ys w

e
re
 p
re
sse

d
, a

n
d
 so

 o
n
.
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�
E
ve
n
ts ca

n
 b
e
 d
ivid

e
d
 in

to
 tw

o
 g
ro
u
p
s
: lo

w
-le
v
e
l e
v
e
n
ts
 

a
n
d
 s
e
m
a
n
tic
 e
v
e
n
ts
. Lo

w
-le

ve
l e
ve
n
ts re

p
re
se
n
t w

in
d
o
w
-

syste
m
 o
ccu

rre
n
ce
s o

r lo
w
-le

ve
l in

p
u
t. E

ve
ryth

in
g
 e
lse

 is a
 

se
m
a
n
tic e

ve
n
t. E

xa
m
p
le
s o

f lo
w
-le

ve
l e

ve
n
ts in

clu
d
e
 m

o
u
se
 

a
n
d
 
ke
y 
e
ve
n
ts 

—
b
o
th
 
o
f 
w
h
ich

 
re
su
lt 
d
ire
ctly 

fro
m
 
u
se
r 

in
p
u
t. E

xa
m
p
le
s o

f se
m
a
n
tic e

ve
n
ts in

clu
d
e
 a
ctio

n
 a
n
d
 ite

m
 

e
ve
n
ts. A

 se
m
a
n
tic e

ve
n
t m

ig
h
t b

e
 trig

g
e
re
d
 b
y u

se
r in

p
u
t; 

fo
r e

xa
m
p
le
, a

 b
u
tto

n
 cu

sto
m
a
rily fire

s a
n
 a
ctio

n
 e
ve
n
t w

h
e
n
 

th
e
 u
se
r clicks it, a

n
d
 a
 te

xt fie
ld
 fire

s a
n
 a
ctio

n
 e
ve
n
t w

h
e
n
 

th
e
 
u
se
r 
p
re
sse

s 
E
n
te
r. 

H
o
w
e
ve
r, 

so
m
e
 
se
m
a
n
tic 

e
ve
n
ts 

a
re
n
't trig

g
e
re
d
 b
y lo

w
-le

ve
l e

ve
n
ts, a

t a
ll. F

o
r e

xa
m
p
le
, a

 
ta
b
le
-m

o
d
e
l 
e
ve
n
t 
m
ig
h
t 
b
e
 
fire

d
 
w
h
e
n
 
a
 
ta
b
le
 
m
o
d
e
l 

re
ce
ive

s n
e
w
 d
a
ta
 fro

m
 a
 d
a
ta
b
a
se
. 
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�
W
h
e
n
e
ve
r 

p
o
ssib

le
, 
y
o
u
 
s
h
o
u
ld
 
lis
te
n
 
fo
r 
s
e
m
a
n
tic
 

e
v
e
n
ts

ra
th
e
r th

a
n
 lo

w
-le

ve
l e

ve
n
ts. so

 yo
u
r co

d
e
 is ro

b
u
st 

a
n
d
 
p
o
rta

b
le
 
a
s 
p
o
ssib

le
. 
F
o
r 
e
xa
m
p
le
, 
liste

n
in
g
 
fo
r 
a
ctio

n
 

e
ve
n
ts 

o
n
 
b
u
tto

n
s, 

ra
th
e
r 
th
a
n
 
m
o
u
se
 
e
ve
n
ts, 

m
e
a
n
s 
th
a
t 

th
e
 
b
u
tto

n
 
w
ill 

re
a
ct 

a
p
p
ro
p
ria
te
ly 

w
h
e
n
 
th
e
 
u
se
r 
trie

s 
to
 

a
ctiva

te
 th

e
 b
u
tto

n
 u
sin

g
 a
 ke

yb
o
a
rd
 a
lte
rn
a
tive

 o
r a

 lo
o
k-

a
n
d
-fe

e
l-sp

e
cific g

e
stu

re
. 

�
W
h
e
n
 
d
e
a
lin
g
 
w
ith

 
a
 
c
o
m
p
o
u
n
d
 
c
o
m
p
o
n
e
n
t
su
ch
 
a
s 
a
 

co
m
b
o
 b
o
x, it's im

p
e
ra
tive

 th
a
t yo

u
 stick to

 se
m
a
n
tic e

ve
n
ts, 

sin
ce
 yo

u
 h
a
ve
 n
o
 re

lia
b
le
 w

a
y o

f re
g
iste

rin
g
 liste

n
e
rs o

n
 a
ll 

th
e
 lo

o
k-a

n
d
-fe

e
l-sp

e
cific co

m
p
o
n
e
n
ts th

a
t m

ig
h
t b

e
 u
se
d
 to

 
fo
rm

 th
e
 co

m
p
o
u
n
d
 co

m
p
o
n
e
n
t. 
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�
S
o
m
e
 liste

n
e
r in

te
rfa

ce
s co

n
ta
in
 m
o
re
 th

a
n
 o
n
e
 m
e
th
o
d
. F

o
r e

xa
m
p
le
, 

th
e
 
M
o
u
se
Liste

n
e
r 

in
te
rfa

ce
 
co
n
ta
in
s 

five
 
m
e
th
o
d
s: 

m
o
u
se
P
re
sse

d
,

m
o
u
se
R
e
le
a
se
d
, m

o
u
se
E
n
te
re
d
, m

o
u
se
E
xite

d
, a

n
d
 m

o
u
se
C
licke

d
. E

ve
n
if 

yo
u
 
ca
re
 
o
n
ly 

a
b
o
u
t 
m
o
u
se
 
clicks, 

if 
yo
u
r 
cla

ss 
d
ire
ctly 

im
p
le
m
e
n
ts 

M
o
u
se
Liste

n
e
r, th

e
n
 yo

u
 m

u
st im

p
le
m
e
n
t a

ll five
 M
o
u
se
Liste

n
e
r m

e
th
o
d
s. 

M
e
th
o
d
s fo

r th
o
se
 e
ve
n
ts yo

u
 d
o
n
't ca

re
 a
b
o
u
t ca

n
 h
a
ve
 e
m
p
ty b

o
d
ie
s. 

//A
n
 exam

p
le th

at im
p
lem

en
ts a listen

er in
terface d

irectly. 
p
u
b
lic class M

yC
lass im

p
lem

en
ts M

o
u
seListen

er { 
... som

eO
b
ject.ad

d
M
o
u
seListen

er(th
is); ... 

p
u
b
lic vo

id
 m

o
u
seP

ressed
(M

ou
seE

ven
t e) { } 

p
u
b
lic vo

id
 m

o
u
seR

eleased
(M

o
u
seE

ven
t e) { } 

p
u
b
lic vo

id
 m

o
u
seE

n
tered

(M
ou
seE

ven
t e) { } 

p
u
b
lic vo

id
 m

o
u
seE

xited
(M

o
u
seE

ven
t e) { } 

p
u
b
lic vo

id
 m

o
u
seC

licked
(M

ou
seE

ven
t e) { 

...//E
ven

t listen
er im

p
lem

en
tatio

n
 g
oes h

ere... } 
} 
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�
T
h
e
 re

su
ltin

g
 co

lle
ctio

n
 o
f e

m
p
ty m

e
th
o
d
 b
o
d
ie
s ca

n
 m

a
ke
 co

d
e
 h
a
rd
e
r 

to
 re

a
d
 a
n
d
 m

a
in
ta
in
. T

o
 h
e
lp
 yo

u
 a
vo
id
 im

p
le
m
e
n
tin
g
 e
m
p
ty m

e
th
o
d
 

b
o
d
ie
s, 

th
e
 
A
P
I 
g
e
n
e
ra
lly 

in
clu

d
e
s 
a
n
 
a
d
a
p
te
r
cla

ss 
fo
r 
e
a
ch
 
liste

n
e
r 

in
te
rfa

ce
 w

ith
 m

o
re
 th

a
n
 o
n
e
 m

e
th
o
d
. F

o
r e

xa
m
p
le
, th

e
 M

o
u
se
A
d
a
p
te
r 

cla
ss 

im
p
le
m
e
n
ts 

th
e
 
M
o
u
se
Liste

n
e
r 

in
te
rfa

ce
. 

A
n
 
a
d
a
p
te
r 

cla
ss 

im
p
le
m
e
n
ts 

e
m
p
ty 

ve
rsio

n
s 
o
f 
a
ll 
its 

in
te
rfa

ce
's 

m
e
th
o
d
s. 

T
o
 
u
se

a
n
 

a
d
a
p
te
r, yo

u
 cre

a
te
 a
 su

b
cla

ss o
f it a

n
d
 o
ve
rrid

e
 o
n
ly th

e
 m

e
th
o
d
s o

f 
in
te
re
st, 

ra
th
e
r 
th
a
n
 
d
ire
ctly 

im
p
le
m
e
n
tin

g
 
a
ll 
m
e
th
o
d
s 
o
f 
th
e
 
liste

n
e
r 

in
te
rfa

ce
. 

/*
 *
 A

n
 exam

p
le o

f exten
d
in
g
 an

 ad
ap
ter class in

stead
 o
f *

 d
irectly 

im
p
lem

en
tin

g
 a listen

er in
terface. */ 

p
u
b
lic class M

yC
lass exten

d
s M

ou
seA

d
ap
ter { 

... som
eO

b
ject.ad

d
M
o
u
seListen

er(th
is); ... 

p
u
b
lic vo

id
 m

o
u
seC

licked
(M

ou
seE

ven
t e) { 

...//E
ven

t listen
er im

p
lem

en
tatio

n
 g
oes h

ere... } 
} 

S
w
in
g
 &
 e
ve
n
ti
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A
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o
n
g
h
e
u
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L
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g
u
a
g
g
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g
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f. 2
0
0
8
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0
0
9

�
G
e
n
e
ra
lm
e
n
te
, 

i 
liste

n
e
r 

so
n
o
 

re
a
lizza

ti 
a
ll’in

te
rn
o
 

d
i 

u
n
’a
p
p
lica

zio
n
e
 co

m
e
 cla

sse
 in
n
e
sta

ta
 (e

ve
n
tu
a
lm
e
n
te
 a
n
o
n
im
a
):

//A
n
 exam

p
le of u

sin
g
 an

 in
n
er class. 

p
u
b
lic class M

yC
lass exten

d
s A

p
p
let { 

... som
eO

b
ject.ad

d
M
o
u
seListen

er(n
ew

 M
yA
d
ap
ter()); ... 

class M
yA
d
ap
ter exten

d
s M

ou
seA

d
ap
ter { 

p
u
b
lic void

 m
ou
seC

licked
(M

o
u
seE

ven
t e) { 

...//E
ven

t listen
er im

p
lem

en
tation

 g
o
es h

ere... } } } 
�

T
ra
m
ite
 cla

sse
 a
n
o
n
im
a
:

//A
n
 exam

p
le of u

sin
g
 an

 an
on
ym

ou
s in

n
er class. 

p
u
b
lic class M

yC
lass exten

d
s A

p
p
let { 

... som
eO

b
ject.ad

d
M
o
u
seListen

er(n
ew

 M
ou
seA

d
ap
ter() { 

p
u
b
lic void

 m
ou
seC

licked
(M

o
u
seE

ven
t e) { 

...//E
ven

t listen
er im

p
lem

en
tation

 g
o
es h

ere... } }); 
... } } 

S
w
in
g
 &
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n
ti

6
2

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
O
g
n
i co

m
p
o
n
e
n
te
 g
ra
fico

, q
u
a
n
d
o
 si o

p
e
ra
 su

 d
i e
sso

, g
e
n
e
ra
 u
n
 e
ve
n
to
 

ch
e
 d
e
scrive

 co
sa
 è

a
cca

d
u
to
 (a

tte
n
zio

n
e
: il co

n
ce
tto

 d
i e

ve
n
to
 n
o
n
 si 

a
p
p
lica

 
n
e
ce
ssa

ria
m
e
n
te
 
so
lo
 
a
g
li 
o
g
g
e
tti 

g
ra
fici, 

m
a
 
è
g
e
n
e
ra
lm
e
n
te
 

co
n
 la
 g
ra
fica

 ch
e
 e
sso

 a
ssu

m
e
 rile

va
n
za
 e
 co

m
p
re
n
sio

n
e
 im

m
e
d
ia
ta
)

�
T
ip
ica

m
e
n
te
, o

g
n
i co

m
p
o
n
e
n
te
 p
u
ò
 g
e
n
e
ra
re
 m

o
lti tip

i d
ive

rsi d
i e

ve
n
ti, 

in
 re

la
zio

n
e
 a
 ciò

 ch
e
 sta

 a
cca

d
e
n
d
o
 

�
In
 
Ja
va
, 
u
n
 
e
ve
n
to
 
è

u
n
 
o
g
g
e
tto

, 
ista

n
za
 
d
i 
(u
n
a
 
so
tto

cla
sse

 
d
i) 

ja
va
.u
til.E

ve
n
tO
b
je
ct

S
w
in
g
 &
 e
ve
n
ti



6
3

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
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f. 2
0
0
8
-2
0
0
9

�
Q
u
a
n
d
o
 
si 

in
te
ra
g
isce

 
co
n
 
u
n
 
co
m
p
o
n
e
n
te
 
"a
ttivo

" 
si 

g
e
n
e
ra
 
u
n
 

e
ve
n
to
, 
ch
e
 
è

u
n
 
o
g
g
e
tto

 
E
ve
n
t 
d
e
lla
 
(so

tto
)cla

sse
 
o
p
p
o
rtu

n
a
; 

l’o
g
g
e
tto

 
E
ve
n
t 
co
n
tie
n
e
 
tu
tte

 
le
 
in
fo
rm

a
zio

n
i 
su
ll’e

ve
n
to
 
(ch

i 
l’h
a
 

cre
a
to
, co

sa
 è

su
cce

sso
, e

cc); il siste
m
a
 in

via
 ta

le
 o
g
g
e
tto

 E
ve
n
t 

a
ll’o

g
g
e
tto

 
Liste

n
e
r 

(a
sco

lta
to
re
 
d
e
g
li 

e
ve
n
ti) 

p
re
ve
n
tiva

m
e
n
te
 

re
g
istra

to
, ch

e
 g
e
stisce

 l’e
ve
n
to
.

�
L’a

ttività
n
o
n
 
è

p
iù

a
lg
o
ritm

ica
 
(in

p
u
t/co

m
p
u
ta
zio

n
e
/o
u
tp
u
t), 

è
in
te
ra
ttiva

 e
 re

a
ttiva

 co
n
 o
p
p
o
rtu

n
e
 a
zio

n
i

�
Q
u
a
n
d
o
 
vie

n
e
 
a
d
 
e
se
m
p
io
 
p
re
m
u
to
 
u
n
 
b
o
tto

n
e
, 
e
sso

 
g
e
n
e
ra
 
u
n
 

e
ve
n
to
 
d
i 
cla

sse
 
A
ctio

n
E
ve
n
t; 

q
u
e
sto

 
e
ve
n
to
 
vie

n
e
 
in
via

to
 
d
a
l 

siste
m
a
 a
llo
 sp

e
cifico

 a
sco

lta
to
re
 d
e
g
li e

ve
n
ti p

e
r q

u
e
l b
o
tto

n
e
.

�
L'a

sco
lta
to
re
 
d
e
g
li 

e
ve
n
ti 

d
e
ve
 
im
p
le
m
e
n
ta
re
 
la
 
in
te
rfa

ccia
 

A
ctio

n
Liste

n
e
r, e

 p
u
ò
 e
sse

re
 u
n
 o
g
g
e
tto

 d
i u

n
'a
ltra

 cla
sse

 a
l d

i
fu
o
ri 

d
e
l p
a
n
n
e
llo
 o
 p
u
ò
 e
sse

re
 a
n
ch
e
 il p

a
n
n
e
llo
 ste

sso
 (th

is)
�

T
a
le
 
a
sco

lta
to
re
 
d
e
g
li 

e
ve
n
ti 

d
e
ve
 
im
p
le
m
e
n
ta
re
 
il 

m
e
to
d
o
 
ch
e
 

g
e
stisce

 
l’e
ve
n
to
 
d
e
fin
ito
 
n
e
lla
 
in
te
rfa

ccia
 
a
ctio

n
Liste

n
e
r, 

in
 

p
a
rtico

la
re
 a
ctio

n
P
e
rfo

rm
e
d
(A
ctio

n
E
ve
n
t e

v)

S
w
in
g
 &
 e
ve
n
ti
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A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
E
se
m
p
io
: u

n
'a
p
p
lica

zio
n
e
 co

stitu
ita
 d
a
 u
n
'e
tich

e
tta

 (JLa
b
e
l) e

 u
n
 p
u
lsa

n
te
 

(JB
u
tto

n
); 

l'e
tich

e
tta

 
p
u
ò
 
va
le
re
 
"T
izio

" 
o
 
"C
a
io
“
(a
ll'in

izio
 
va
le
 
"T
izio

“). 
P
re
m
e
n
d
o
 
il 
b
o
tto

n
e
, 
l'e
tich

e
tta

 
d
e
ve
 
co
m
m
u
ta
re
, 
d
ive

n
ta
n
d
o
 
"C
a
io
" 
se
 

e
ra
 "T

izio
", o

 "T
izio

" se
 e
ra
 "C

a
io
“:

p
u
b
lic class E

s8P
an
el exten

d
s JP

an
el im

p
lem

en
ts A

ctio
n
Listen

er{
p
rivate JLab

el l;
p
u
b
lic E

s8P
an
el(){

su
p
er();

l =
 n
ew

 JLab
el("T

izio
");

ad
d
(l);

JB
u
tto

n
 b
 =
 n
ew

 JB
u
tto

n
("T

izio
/C
aio");

// T
izio

/C
aio

 è
l'etich

etta d
el p

u
lsan

te
b
.ad

d
A
ctio

n
Listen

er(th
is);

// reg
istra l'o

g
g
etto

 p
an
el stesso

 co
m
e

// asco
ltato

re d
eg
li even

ti
ad
d
(b
); } …

S
w
in
g
 &
 e
ve
n
ti
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A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

…p
u
b
lic vo

id
 actio

n
P
erfo

rm
ed
(A
ctio

n
E
ven

t e){
if 

(l.g
etT

ext().eq
u
als("T

izio
"))

l.setT
ext("C

aio
");

else l.setT
ext("T

izio
");

}
}im
p
o
rt java.aw

t.*
; im

p
o
rt javax.sw

in
g
.*
;

im
p
o
rt java.aw

t.even
t.*

;
p
u
b
lic class E

sS
w
in
g
8
 {

p
u
b
lic static vo

id
 m

ain
(S
trin

g
[] v){

JFram
e f =

 n
ew

 JFram
e(”E

sem
p
io
 7");

C
o
n
tain

er c =
 f.g

etC
o
n
ten

tP
an
e();

E
s8
P
an
el p

 =
 n
ew

 E
s8P

an
el();

c.ad
d
(p
);
f.p

ack(); f.sh
o
w
();     }}

S
w
in
g
 &
 e
ve
n
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A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
A
ltro

 e
se
m
p
io
: C

a
m
b
ia
re
 il co

lo
re
 d
i sfo

n
d
o
 tra

m
ite
 d
u
e
 p
u
lsa

n
ti: u

n
o
 lo

 
re
n
d
e
 ro

ssa
, l'a

ltro
 a
zzu

rro
 

�
A
rch

ite
ttu

ra
 
d
e
ll'a

p
p
lica

zio
n
e
: 
U
n
 
p
a
n
n
e
llo
 
ch
e
 
co
n
tie
n
e
 
i 
d
u
e
 
p
u
lsa

n
ti 

cre
a
ti d

a
l co

stru
tto

re
 d
e
l p

a
n
n
e
llo
, e

d
 u
n
 u
n
ico

 a
sco

lta
to
re
 d
e
g
li e

ve
n
ti 

p
e
r e

n
tra

m
b
i i p

u
lsa

n
ti, q

u
in
d
i n

e
ce
ssità

d
i ca

p
ire
, in

 a
ctio

n
P
e
rfo

rm
e
d
(), 

q
u
a
le
 p
u
lsa

n
te
 è

sta
to
 p
re
m
u
to

p
u
b
lic class E

s9P
an
el exten

d
s JP

an
el im

p
lem

en
ts

A
ctio

n
Listen

er {
JB
u
tto

n
 b
1, b

2
;

p
u
b
lic E

s9P
an
el(){

su
p
er();

b
1
 =
 n
ew

 JB
u
tto

n
("R

osso
");

b
2
 =
 n
ew

 JB
u
tto

n
("A

zzu
rro

");
b
1.ad

d
A
ctio

n
Listen

er(th
is);

b
2.ad

d
A
ctio

n
Listen

er(th
is);

// il p
an
n
ello

 fa d
a asco

ltato
re d

eg
li even

ti p
er en

tram
b
i i p

u
lsan

ti
ad
d
(b
1);

ad
d
(b
2);}

…

S
w
in
g
 &
 e
ve
n
ti
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7

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

…p
u
b
lic vo

id
 actio

n
P
erfo

rm
ed
(A
ctio

n
E
ven

t e){
O
b
ject p

u
lsan

teP
rem

u
to
 =
 e.g

etS
o
u
rce();

// si recu
p
era il riferim

en
to all'o

g
g
etto

// ch
e h

a g
en
erato

 l'even
to

if (p
u
lsan

teP
rem

u
to=

=
b
1)

// e si co
n
fron

ta q
u
esta con

 i riferim
en
ti

// ag
li o

g
g
etti b

o
tto

n
i b
1
 e b

2
setB

ackg
ro
u
n
d
(C
o
lo
r.red

);
if (p

u
lsan

teP
rem

u
to=

=
b
2)

setB
ackg

ro
u
n
d
(C
o
lo
r.cyan

);
}

}
�

U
n
 
m
o
d
o
 
a
lte
rn
a
tivo

 
p
e
r 
ca
p
ire
 
ch
i 
a
ve
va
 
g
e
n
e
ra
to
 
l'e
ve
n
to
 
p
o
te
va
 

e
sse

re
 q
u
e
llo
 d
i g
u
a
rd
a
re
 l'e

tich
e
tta

 a
sso

cia
ta
 a
l p
u
lsa

n
te
:

S
trin

g
 n
o
m
e =

 e.g
etA

ctio
n
C
o
m
m
an
d
();

if n
o
m
e.eq

u
als("R

osso
") …

S
w
in
g
 &
 e
ve
n
ti

6
8

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

�
Le
 
o
p
e
ra
zio

n
i 
su
lle
 
fin
e
stre

 
(fin

e
stra

 
ch
iu
sa
, 

a
p
e
rta

, 
m
in
im
izza

ta
, 

in
g
ra
n
d
ita
…
) g

e
n
e
ra
n
o
 u
n
 W

in
d
o
w
E
ve
n
t

�
G
li 
e
ve
n
ti 

d
i 
fin
e
stra

 
so
n
o
 
g
e
stiti 

d
a
i 
m
e
to
d
i 
d
ich

ia
ra
tid
a
ll'in

te
rfa

ccia
 

W
in
d
o
w
Liste

n
e
r

p
u
b
lic vo

id
 w
in
d
o
w
C
losed

(W
in
d
ow

E
ven

t e);
p
u
b
lic vo

id
 w
in
d
o
w
C
losin

g
(W

in
d
ow

E
ven

t e);
p
u
b
lic vo

id
 w
in
d
o
w
O
p
en
ed
(W

in
d
o
w
E
ven

t e);
p
u
b
lic vo

id
 w
in
d
o
w
Ico

n
ified

(W
in
d
o
w
E
ven

t e);
p
u
b
lic vo

id
 w
in
d
o
w
D
eico

n
ified

(W
in
d
o
w
E
ven

t e);
p
u
b
lic vo

id
 w
in
d
o
w
A
ctivated

(W
in
d
o
w
E
ven

t e);
p
u
b
lic vo

id
 w
in
d
o
w
D
eactivated

(W
in
d
o
w
E
ven

t e);
�

o
g
n
i m

e
to
d
o
 vie

n
e
 in
vo
ca
to
 d
a
ll'e

ve
n
to
 a
p
p
ro
p
ria
to
;

�
Il 

co
m
p
o
rta

m
e
n
to
 
p
re
d
e
fin
ito
 
d
i 
q
u
e
sti 

m
e
to
d
i 
va
 
g
ià

b
e
n
e
 
tra

n
n
e
 

w
in
d
o
w
C
lo
sin

g
(), ch

e
 n
o
n
 fa

 u
scire

 l'a
p
p
lica

zio
n
e
 m

a
 n
a
sco

n
d
e
 so

lo
 la

 
fin
e
stra

; 
p
e
r 
fa
r 
sì

ch
e
 ch

iu
d
e
n
d
o
 la

 fin
e
stra

 d
e
l fra

m
e
 l'a

p
p
lica

zio
n
e
 

ve
n
g
a
 ch

iu
sa
, il fra

m
e
 d
e
ve
 im

p
le
m
e
n
ta
re
 l'in

te
rfa

ccia
 W

in
d
o
w
Liste

n
e
r, 

e
 rid

e
fin
ire
 W

in
d
o
w
C
lo
sin

g
 in
 m

o
d
o
 ch

e
 in
vo
ch
i S
yste

m
.e
xit()

�
G
li a

ltri m
e
to
d
i d

e
vo
n
o
 e
sse

re
 im

p
le
m
e
n
ta
ti, m

a
, n

o
n
 d
o
ve
n
d
o
 svo

lg
e
re
 

co
m
p
iti p

re
cisi, p

o
sso

n
o
 e
sse

re
 d
e
fin
iti co

n
 u
n
 co

rp
o
 vu

o
to

S
w
in
g
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n
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A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

p
u
b
lic class E

sS
w
in
g
9
 {

p
u
b
lic static vo

id
 m

ain
(S
trin

g
[] v){

JFram
e f =

 n
ew

 JFram
e("E

sem
p
io
 9");

C
o
n
tain

er c =
 f.g

etC
o
n
ten

tP
an
e();

E
s9
P
an
el p

 =
 n
ew

 E
s9P

an
el(); 

c.ad
d
(p
);

f.ad
d
W
in
d
o
w
Listen

er( n
ew

 T
erm

in
ato

r() );
// T

erm
in
ato

r è
la classe ch

e im
p
lem

en
ta

// l'in
terfaccia W

in
d
o
w
Listen

er
f.p

ack();
f.sh

o
w
();

}
}class T

erm
in
ato

r im
p
lem

en
ts W

in
d
o
w
Listen

er {
p
u
b
lic vo

id
 w
in
d
o
w
C
losed

(W
in
d
ow

E
ven

t e){}
p
u
b
lic vo

id
 w
in
d
o
w
C
losin

g
(W

in
d
ow

E
ven

t e){
S
ystem

.exit(0);
// cosìch

iu
d
en
d
o
 la fin

estra si esce d
alla ap

p
licazio

n
e

}}

S
w
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g
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ve
n
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�
Il JT

e
xtF

ie
ld
 è

u
n
 co

m
p
o
n
e
n
te
 "ca

m
p
o
 d
i te

sto
", u

sa
b
ile
 p
e
r scrive

re
 

e
 visu

a
lizza

re
 u
n
a
 rig

a
 d
i te

sto
 

�
il ca

m
p
o
 d
i te

sto
 p
u
ò
 e
sse

re
 e
d
ita
b
ile
 o
 n
o

�
il te

sto
 è

a
cce

ssib
ile
 co

n
 g
e
tT
e
xt() / se

tT
e
xt()

�
Il ca

m
p
o
 d
i te

sto
 è

p
a
rte

 d
i u
n
 o
g
g
e
tto

 D
o
cu
m
e
n
t

�
O
g
n
i 
vo
lta
 
ch
e
 
il 
te
sto

 
in
 
e
sso

 
co
n
te
n
u
to
 
ca
m
b
ia
 
si 

g
e
n
e
ra
 
u
n
 

D
o
cu
m
e
n
tE
ve
n
t n

e
l d
o
cu
m
e
n
to
 ch

e
 co

n
tie
n
e
 il ca

m
p
o
 d
i te

sto
�

S
e
 p
e
rò
 è

su
fficie

n
te
 re

g
istra

re
 i ca

m
b
ia
m
e
n
ti so

lo
 q
u
a
n
d
o
 si p

re
m
e
 

IN
V
IO
, b

a
sta

 g
e
stire

 se
m
p
lice

m
e
n
te
 il so

lito
 A
ctio

n
E
ve
n
t

�
E
S
E
M
P
IO
 

�
U
n
'a
p
p
lica

zio
n
e
 co

m
p
re
n
d
e
n
te
 u
n
 p
u
lsa

n
te
 e
 d
u
e
 ca

m
p
i d
i te

sto
�

u
n
o
 p
e
r scrive

re
 te

sto
, l'a

ltro
 p
e
r visu

a
lizza

rlo
�

Q
u
a
n
d
o
 si p

re
m
e
 il p

u
lsa

n
te
, il te

sto
 d
e
l se

co
n
d
o
 ca

m
p
o
 (n

o
n
 

m
o
d
ifica

b
ile
 d
a
ll'u

te
n
te
) vie

n
e
 ca

m
b
ia
to
, e

 re
so
 u
g
u
a
le
 a
 q
u
e
llo

scritto
 n
e
l p
rim

o
�

L'u
n
ico

 e
ve
n
to
 è

a
n
co
ra
 il p

u
lsa

n
te
 p
re
m
u
to
: a

n
co
ra
 n
o
n
 u
sia

m
o
 

il D
o
cu
m
e
n
tE
ve
n
t

S
w
in
g
 &
 e
ve
n
ti
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g
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g
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0
0
8
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0
0
9

p
u
b
lic class E

sS
w
in
g
 {

p
u
b
lic static vo

id
 m

ain
(S
trin

g
[] v){

JFram
e f =

 n
ew

 JFram
e("E

sem
p
io");

C
o
n
tain

er c =
 f.g

etC
o
n
ten

tP
an
e();

E
s1
0
P
an
el p

 =
 n
ew

 E
s1
0
P
an
el();

c.ad
d
(p
);

f.ad
d
W
in
d
ow

Listen
er( n

ew
 T
erm

in
ato

r() );
f.setS

ize(3
0
0
,1
2
0
);

f.sh
o
w
();

}
}

S
w
in
g
 &
 e
ve
n
ti
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A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
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f. 2
0
0
8
-2
0
0
9

Il p
a
n
n
e
llo
:

class E
s1
0
P
an
el exten

d
s JP

an
el im

p
lem

en
ts A

ctio
n
Listen

er {
JB
u
tto

n
 b
;

JT
extField

 txt1
, txt2

;
p
u
b
lic E

s10
P
an
el(){

su
p
er();

b
 =
 n
ew

 JB
u
tto

n
("A

g
g
io
rn
a");

txt1
=
n
ew

 JT
extField

("S
crivere q

u
i il testo

", 2
5);

txt2
 =
 n
ew

 JT
extField

(25
); // larg

h
ezza in

 caratt.
txt2.setE

d
itab

le(false); // n
o
n
 m

od
ificab

ile
b
.ad

d
A
ctio

n
Listen

er(th
is);

ad
d
(txt1);

ad
d
(txt2);

ad
d
(b
);

} p
u
b
lic vo

id
 actio

n
P
erfo

rm
ed
(A
ctio

n
E
ven

t e){
txt2.setT

ext( txt1.g
etT

ext() );
}}

S
w
in
g
 &
 e
ve
n
ti
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A
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h
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�
S
fru

ttia
m
o
 il co

n
ce
tto

 d
i d
o
c
u
m
e
n
to

ch
e
 sta

 d
ie
tro

 a
 o
g
n
i ca

m
p
o
 d
i te

sto
�

A
 o
g
n
i m

o
d
ifica

 d
e
l co

n
te
n
u
to
, il d

o
cu
m
e
n
to
 d
i cu

i il ca
m
p
o
 d
i te

sto
 fa

 
p
a
rte

 g
e
n
e
ra
 u
n
 D
o
cu
m
e
n
tE
ve
n
t p

e
r se

g
n
a
la
re
 l'a

vve
n
u
to
 ca

m
b
ia
m
e
n
to

�
T
a
le
 e
ve
n
to
 d
e
v'e

sse
re
 g
e
stito

 d
a
 u
n
 o
p
p
o
rtu

n
o
 D

o
cu
m
e
n
tListe

n
e
r cio

è
d
a
 

u
n
 

o
g
g
e
tto

 
d
i 

u
n
a
 

cla
sse

 
ch
e
 

im
p
le
m
e
n
ti 

l'in
te
rfa

ccia
 

D
o
cu
m
e
n
tListe

n
e
r

�
L
'in
te
rfa

c
c
ia
 D
o
c
u
m
e
n
tL
is
te
n
e
r d

ich
ia
ra
 tre

 m
e
to
d
i:

�
vo
id
 in
se
rtU

p
d
a
te
(D
o
cu
m
e
n
tE
ve
n
t e

);
�
vo
id
 re

m
o
ve
U
p
d
a
te
(D
o
cu
m
e
n
tE
ve
n
t e

);
�
vo
id
 ch

a
n
g
e
d
U
p
d
a
te
(D
o
cu
m
e
n
tE
ve
n
t e

);
�

Il te
rzo

 n
o
n
 è

m
a
i ch

ia
m
a
to
 d
a
 JT

e
xtF

ie
ld
, se

rve
 so

lo
 p
e
r a

ltri co
m
p
o
n
e
n
ti

�
L'o

g
g
e
tto

-e
ve
n
to
 D
o
cu
m
e
n
tE
ve
n
t p

a
ssa

to
 co

m
e
 p
a
ra
m
e
tro

 in
 re

a
ltà

e
siste

 
so
lo
 
p
e
r 
u
n
ifo
rm

ità
, 
in
 
q
u
a
n
to
 
co
sa
 
sia

 
a
cca

d
u
to
 
è

g
ià

im
p
licito

 
n
e
l 

m
e
to
d
o
 ch

ia
m
a
to
.

�
N
e
l n
o
stro

 ca
so
: l'a

zio
n
e
 d
a
 svo

lg
e
re
 in
 ca

so
 d
i in

se
rim

e
n
to
 o
 rim

o
zio

n
e
 d
i 

ca
ra
tte

ri 
è
id
e
n
tica

, 
q
u
in
d
i 
i 
d
u
e
 
m
e
to
d
i 
in
se
rtU

p
d
a
te
 
e
 
re
m
o
ve
U
p
d
a
te
 

sa
ra
n
n
o
 
id
e
n
tici, 

m
a
 
va
n
n
o
 
co
m
u
n
q
u
e
 
im
p
le
m
e
n
ta
ti, 

a
n
a
lo
g
a
m
e
n
te
 
a
l 

m
e
to
d
o
 ch

a
n
g
e
d
U
p
d
a
te
(D
o
cu
m
e
n
tE
ve
n
t e

)

S
w
in
g
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ve
n
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im
p
o
rt javax.sw

in
g
.even

t.*;
class E

s1
2
P
an
el exten

d
s JP

an
el im

p
lem

en
ts D

o
cu
m
en
tListen

er {
JT
extField

 txt1
, txt2

;
p
u
b
lic E

s12
P
an
el(){

su
p
er();

txt1
=
 n
ew

 JT
extField

("S
crivere q

u
i il testo

", 2
5);

txt2
 =
 n
ew

 JT
extField

(25
);

txt2.setE
d
itab

le(false);
txt1.g

etD
o
cu
m
en
t().ad

d
D
o
cu
m
en
tListen

er(th
is);

// ricava il d
o
cu
m
en
to
 d
i cu

i il cam
p
o

// d
i test txt1 fa p

arte e g
li asso

cia il
// p

an
n
ello

 co
m
e listen

er
ad
d
(txt1);

ad
d
(txt2);

}
P
u
b
lic

vo
id
 in
sertU

p
d
ate(D

o
cu
m
en
tE
ven

t e){txt2
.setT

ext(txt1
.g
etT

ext());
}

p
u
b
lic vo

id
 rem

o
veU

p
d
ate(D

o
cu
m
en
tE
ven

t e){txt2.setT
ext(txt1.g

etT
ext()); }

p
u
b
lic vo

id
 ch

an
g
ed
U
p
d
ate(D

o
cu
m
en
tE
ven

t e){}
A
 o
g
n
i in

se
rim

e
n
to
 o
 ca

n
ce
lla
zio

n
e
 d
i ca

ra
tte

ri l'a
g
g
io
rn
a
m
e
n
to
 è

a
u
to
m
a
tico

S
w
in
g
 &
 e
ve
n
ti
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La
yo
u
t

�
E
’
p
o
ssib

ile
 d
a
re
 u
n
a
 stru

ttu
ra
 (la

yo
u
t) a

ll’a
p
p
lica

zio
n
e
 b
a
sa
ta
 su

 sw
in
g

�
E
sisto

n
o
 d
ive

rsi la
yo
u
t p

re
d
e
fin
iti in

 Ja
va
, il p

rim
o
 è
B
o
rd
e
rL
a
y
o
u
t:

�
E
ve
ry co

n
te
n
t p

a
n
e
 is in

itia
lize

d
 to

 u
se
 a
 B
o
rd
e
rLa

yo
u
t. A

 B
o
rd
e
rLa

yo
u
t 

p
la
ce
s co

m
p
o
n
e
n
ts in

 u
p
 to

 five
 a
re
a
s: to

p
, b

o
tto

m
, le

ft, rig
h
t,

a
n
d
 

ce
n
te
r. A

ll e
xtra

 sp
a
ce
 is p

la
ce
d
 in

 th
e
 ce

n
te
r a

re
a
, e

ve
n
tu
a
lly

re
sizin

g
 

its d
im
e
n
sio

n
s, co

n
se
q
u
e
n
tly e

n
la
rg
in
g
 th

e
 e
n
tire

 fra
m
e
. 
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La
yo
u
t

�
T
h
e
 B
o
x
L
a
y
o
u
t
cla

ss p
u
ts co

m
p
o
n
e
n
ts in

 a
 

sin
g
le
 
ro
w
 
o
r 

co
lu
m
n
. 

It 
re
sp
e
cts 

th
e
 

co
m
p
o
n
e
n
ts' re

q
u
e
ste

d
 m

a
xim

u
m
 size

s a
n
d
 

a
lso

 le
ts yo

u
 a
lig
n
 co

m
p
o
n
e
n
ts. 

�
T
h
e
 C
a
rd
L
a
y
o
u
t
cla

ss le
ts yo

u
 im

p
le
m
e
n
t a

n
 a
re
a
 th

a
t co

n
ta
in
s d

iffe
re
n
t 

co
m
p
o
n
e
n
ts 

a
t 
d
iffe

re
n
t 
tim

e
s. 

A
 
C
a
rd
La
yo
u
t 
is 

o
fte

n
 
co
n
tro

lle
d
 
b
y 
a
 

co
m
b
o
 b
o
x, w

ith
 th

e
 sta

te
 o
f th

e
 co

m
b
o
 b
o
x d

e
te
rm

in
in
g
 w

h
ich

 p
a
n
e
l 

(g
ro
u
p
 o
f co

m
p
o
n
e
n
ts) th

e
 C
a
rd
La
yo
u
t d

isp
la
ys. A

n
 a
lte
rn
a
tive

 to
u
sin

g
 

C
a
rd
La
yo
u
t is u

sin
g
 a
 ta

b
b
e
d
 p
a
n
e
, w

h
ich

 p
ro
vid

e
s sim

ila
r fu

n
ctio

n
a
lity 

b
u
t w

ith
 a
 p
re
-d
e
fin
e
d
 G
U
I. 
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La
yo
u
t

�
F
lo
w
L
a
y
o
u
t is th

e
 d
e
fa
u
lt la

yo
u
t m

a
n
a
g
e
r fo

r e
ve
ry JP

a
n
e
l. It sim

p
ly 

la
ys o

u
t co

m
p
o
n
e
n
ts in

 a
 sin

g
le
 ro

w
, sta

rtin
g
 a
 n
e
w
 ro

w
 if its co

n
ta
in
e
r 

isn
't 

su
fficie

n
tly 

w
id
e
. 

B
o
th
 
p
a
n
e
ls 

in
 
C
a
rd
La
yo
u
tD
e
m
o
, 

sh
o
w
n
 

p
re
vio

u
sly, u

se
 F
lo
w
La
yo
u
t. 

�
G
rid

B
a
g
L
a
y
o
u
t 

is 
a
 

so
p
h
istica

te
d
, 

fle
xib

le
 

la
yo
u
t 

m
a
n
a
g
e
r. 

It 
a
lig
n
s 

co
m
p
o
n
e
n
ts b

y p
la
cin

g
 th

e
m
 w
ith

in
 a
 g
rid

 
o
f 
ce
lls, 

a
llo
w
in
g
 
so
m
e
 
co
m
p
o
n
e
n
ts 

to
 

sp
a
n
 m

o
re
 th

a
n
 o
n
e
 ce

ll. T
h
e
 ro

w
s in

 th
e
 

g
rid

 ca
n
 h
a
ve
 d
iffe

re
n
t h

e
ig
h
ts, a

n
d
 g
rid

 
co
lu
m
n
s ca

n
 h
a
ve
 d
iffe

re
n
t w

id
th
s. 
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La
yo
u
t

�
G
rid

L
a
y
o
u
t

sim
p
ly 

m
a
ke
s 

a
 

b
u
n
ch
 
o
f 
co
m
p
o
n
e
n
ts 

e
q
u
a
l 
in
 

size
 
a
n
d
 
d
isp

la
ys 

th
e
m
 
in
 
th
e
 

re
q
u
e
ste

d
 
n
u
m
b
e
r 
o
f 
ro
w
s 
a
n
d
 

co
lu
m
n
s. 

�
S
p
rin

g
L
a
y
o
u
t 
is 

a
 
fle
xib

le
 
la
yo
u
t 
m
a
n
a
g
e
r 

d
e
sig

n
e
d
 fo

r u
se
 b
y G

U
I b

u
ild
e
rs. It le

ts yo
u
 

sp
e
cify 

p
re
cise

 
re
la
tio
n
sh
ip
s 

b
e
tw
e
e
n
 
th
e
 

e
d
g
e
s 
o
f 
co
m
p
o
n
e
n
ts 

u
n
d
e
r 
its 

co
n
tro

l. 
F
o
r 

e
xa
m
p
le
, yo

u
 m

ig
h
t d

e
fin
e
 th

a
t th

e
 le

ft e
d
g
e
 

o
f o

n
e
 co

m
p
o
n
e
n
t is a

 ce
rta

in
 d
ista

n
ce
 (w

h
ich

 
ca
n
 b
e
 d
yn
a
m
ica

lly ca
lcu

la
te
d
) fro

m
 th

e
 rig

h
t 

e
d
g
e
 o
f a

 se
co
n
d
 co

m
p
o
n
e
n
t. 
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La
yo
u
t

�
A
 la
yo
u
t m

a
n
a
g
e
r is a

n
 o
b
je
ct th

a
t im

p
le
m
e
n
ts th

e
 La

yo
u
tM
a
n
a
g
e
r 

in
te
rfa

ce
 a
n
d
 d
e
te
rm

in
e
s th

e
 size

 a
n
d
 p
o
sitio

n
 o
f th

e
 co

m
p
o
n
e
n
ts

w
ith

in
 
a
 
co
n
ta
in
e
r. 

A
lth

o
u
g
h
 
co
m
p
o
n
e
n
ts 

ca
n
 
p
ro
vid

e
 
size

 
a
n
d
 

a
lig
n
m
e
n
t h

in
ts, a

 co
n
ta
in
e
r's la

y
o
u
t m

a
n
a
g
e
r h

a
s
 th

e
 fin

a
l s
a
y
 

o
n
 
th
e
 
s
iz
e
 
a
n
d
 
p
o
s
itio

n
 
o
f 

th
e
 
co
m
p
o
n
e
n
ts 

w
ith

in
 
th
e
 

co
n
ta
in
e
r. 

�
A
s a

 ru
le
, th

e
 o
n
ly co

n
ta
in
e
rs w

h
o
se
 la
yo
u
t m

a
n
a
g
e
rs yo

u
 n
e
e
d
 to

w
o
rry a

b
o
u
t a

re
 JP

a
n
e
ls
a
n
d
 co

n
te
n
t p

a
n
e
s. E

a
ch
 JP

a
n
e
l o

b
je
ct is 

in
itia

lize
d
 to

 u
se
 a
 F
lo
w
La
yo
u
t, u

n
le
ss yo

u
 sp

e
cify d

iffe
re
n
tly w

h
e
n
 

cre
a
tin

g
 th

e
 JP

a
n
e
l. C

o
n
te
n
t p

a
n
e
s u

se
 B
o
rd
e
rLa

yo
u
t b

y d
e
fa
u
lt. If 

yo
u
 d
o
n
't like

 th
e
 d
e
fa
u
lt la

yo
u
t m

a
n
a
g
e
r th

a
t a

 p
a
n
e
l o

r co
n
te
n
t 

p
a
n
e
 u
se
s, yo

u
're
 fre

e
 to

 ch
a
n
g
e
 it to

 a
 d
iffe

re
n
t o

n
e
:

�
Y
o
u
 ca

n
 se

t a
 p
a
n
e
l's la

yo
u
t m

a
n
a
g
e
r u

sin
g
 th

e
 JP

a
n
e
l co

n
stru

cto
r: 

JP
an
el p

an
el =

 n
ew

 JP
an
el(n

ew
 B
ord

erLayou
t()); 

�
In
 th

e
 se

co
n
d
 ca

se
,a
fte

r a
 co

n
ta
in
e
r h

a
s b

e
e
n
 cre

a
te
d
, yo

u
 ca

n
 se

t 
its la

yo
u
t m

a
n
a
g
e
r u

sin
g
 th

e
 se

tLa
yo
u
t m

e
th
o
d
: 

C
on
tain

er co
n
ten

tP
an
e =

 fram
e.g

etC
on
ten

tP
an
e();

con
ten

tP
an
e.setLayou

t(n
ew

 Flo
w
Layou

t()); 
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La
yo
u
t

�
A
lth

o
u
g
h
 w
e
 re

co
m
m
e
n
d
 th

a
t yo

u
 u
se
 la
yo
u
t m

a
n
a
g
e
rs, yo

u
 ca

n
 p
e
rfo

rm
 

la
yo
u
t w

ith
o
u
t th

e
m
. B

y se
ttin

g
 a
 co

n
ta
in
e
r's la

yo
u
t p

ro
p
e
rty to

n
u
ll, yo

u
 

m
a
ke
 th

e
 co

n
ta
in
e
r u

se
 n
o
 la
yo
u
t m

a
n
a
g
e
r. W

ith
 th

is stra
te
g
y, a

b
s
o
lu
te
 

p
o
s
itio

n
in
g
, yo

u
 m

u
st sp

e
cify th

e
 size

 a
n
d
 p
o
sitio

n
 o
f e

ve
ry co

m
p
o
n
e
n
t 

w
ith

in
 
th
a
t 
co
n
ta
in
e
r. 

O
n
e
 
d
ra
w
b
a
ck 

o
f 
a
b
so
lu
te
 
p
o
sitio

n
in
g
 
is 

th
a
t 
it 

d
o
e
sn
't a

d
ju
st w

e
ll w

h
e
n
 th

e
 to

p
-le

ve
l co

n
ta
in
e
r is re

size
d
. It a

lso
 d
o
e
sn
't 

a
d
ju
st w

e
ll to

 d
iffe

re
n
ce
s b

e
tw
e
e
n
 u
se
rs a

n
d
 syste

m
s, su

ch
 a
s d

iffe
re
n
t 

fo
n
t size

s a
n
d
 lo
ca
le
s. 

�
W
h
e
n
 yo

u
 a
d
d
 co

m
p
o
n
e
n
ts to

 a
 p
a
n
e
l o

r co
n
te
n
t p

a
n
e
, th

e
 a
rg
u
m
e
n
ts 

yo
u
 sp

e
cify to

 th
e
 a
d
d
 m

e
th
o
d
 d
e
p
e
n
d
 o
n
 th

e
 la

yo
u
t m

a
n
a
g
e
r th

a
t th

e
 

p
a
n
e
l o

r co
n
te
n
t p

a
n
e
 is u

sin
g
. F

o
r e

xa
m
p
le
, B

o
rd
e
rLa

yo
u
t re

q
u
ire
s th

a
t 

yo
u
 
sp
e
cify 

th
e
 
a
re
a
 
to
 
w
h
ich

 
th
e
 
co
m
p
o
n
e
n
t sh

o
u
ld
 b
e
 
a
d
d
e
d
, 
u
sin

g
 

co
d
e
 like

 th
is: p

a
n
e
.a
d
d
(a
C
o
m
p
o
n
e
n
t, B

o
rd
e
rLa

yo
u
t.P

A
G
E
_
S
T
A
R
T
); T

h
e
 

h
o
w
-to

 
se
ctio

n
 
fo
r 
e
a
ch
 
la
yo
u
t 
m
a
n
a
g
e
r 
h
a
s 
d
e
ta
ils 

o
n
 
w
h
a
t, 

if 
a
n
y, 

a
rg
u
m
e
n
ts 

yo
u
 
n
e
e
d
 
to
 
sp
e
cify 

to
 
th
e
 
a
d
d
 
m
e
th
o
d
. 
S
o
m
e
 
la
yo
u
t 

m
a
n
a
g
e
rs, 

su
ch
 
a
s 
G
rid

B
a
g
La
yo
u
t 
a
n
d
 
S
p
rin

g
La
yo
u
t, 

re
q
u
ire
 
e
la
b
o
ra
te
 

se
tu
p
 
p
ro
ce
d
u
re
s. 

M
a
n
y 

la
yo
u
t 

m
a
n
a
g
e
rs, 

h
o
w
e
ve
r, 

sim
p
ly 

p
la
ce
 

co
m
p
o
n
e
n
ts b

a
se
d
 o
n
 th

e
 o
rd
e
r th

e
y w

e
re
 a
d
d
e
d
 to

 th
e
ir co

n
ta
in
e
r.
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La
yo
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�
S
o
m
e
tim

e
s 

yo
u
 
n
e
e
d
 
to
 
cu
sto

m
ize

 
th
e
 
size

 
h
in
ts 

th
a
t 
a
 

co
m
p
o
n
e
n
t 
p
ro
vid

e
s 
to
 
its 

co
n
ta
in
e
r's 

la
yo
u
t 
m
a
n
a
g
e
r, 

so
 

th
a
t th

e
 co

m
p
o
n
e
n
t w

ill b
e
 la
id
 o
u
t w

e
ll. Y

o
u
 c
a
n
 d
o
 th

is
 b
y
 

s
p
e
c
ify
in
g
 
o
n
e
 
o
r 
m
o
re
 
o
f 
th
e
 
m
in
im
u
m
, 
p
re
fe
rre

d
, 

a
n
d
 m
a
x
im
u
m
 s
iz
e
s
 o
f th

e
 co

m
p
o
n
e
n
t. Y

o
u
 ca

n
 in

vo
ke
 th

e
 

co
m
p
o
n
e
n
t's 

m
e
th
o
d
s 

fo
r 

se
ttin

g
 

size
 

h
in
ts 

—
se
tM
in
im
u
m
S
ize

, se
tP
re
fe
rre

d
S
ize

, a
n
d
 se

tM
a
xim

u
m
S
ize

. 
�

B
e
sid

e
s 

p
ro
vid

in
g
 
size

 
h
in
ts, 

y
o
u
 
c
a
n
 
a
ls
o
 
p
ro
v
id
e
 

a
lig
n
m
e
n
t h

in
ts
. F

o
r e

xa
m
p
le
, yo

u
 ca

n
 sp

e
cify th

a
t th

e
 to

p
 

e
d
g
e
s 

o
f 

tw
o
 
co
m
p
o
n
e
n
ts 

sh
o
u
ld
 
b
e
 
a
lig
n
e
d
. 
Y
o
u
 
se
t 

a
lig
n
m
e
n
t 

h
in
ts 

e
ith

e
r 

b
y 

in
vo
kin

g
 
th
e
 
co
m
p
o
n
e
n
t's 

se
tA
lig
n
m
e
n
tX
 a
n
d
 se

tA
lig
n
m
e
n
tY
 m

e
th
o
d
s 

�
A
tte

n
zio

n
e
 
p
e
rch

é
le
 
rich

ie
ste

 
e
sp
re
sse

 
n
e
i 
d
u
e
 
p
u
n
ti 

p
re
ce
d
e
n
ti so

n
o
 n
e
lla
 m

a
g
g
io
r p

a
rte

 d
e
i ca

si, ig
n
o
ra
te

8
2

A
. L
o
n
g
h
e
u
 –
L
in
g
u
a
g
g
i M

-Z
 –
In
g
. In

f. 2
0
0
8
-2
0
0
9

La
yo
u
t

�
T
h
re
e
 
fa
cto

rs 
in
flu
e
n
ce
 
th
e
 
a
m
o
u
n
t 
o
f 
sp
a
ce
 
b
e
tw
e
e
n
 
visib

le
 

co
m
p
o
n
e
n
ts in

 a
 co

n
ta
in
e
r:

�
T
h
e
 
la
y
o
u
t 
m
a
n
a
g
e
r; 

S
o
m
e
 
la
yo
u
t 
m
a
n
a
g
e
rs 

a
u
to
m
a
tica

lly 
p
u
t 
sp
a
ce
 
b
e
tw
e
e
n
 
co
m
p
o
n
e
n
ts; 

o
th
e
rs 

d
o
n
't. 

S
o
m
e
 
le
t 
yo
u
 

sp
e
cify 

th
e
 
a
m
o
u
n
t 
o
f 
sp
a
ce
 
b
e
tw
e
e
n
 
co
m
p
o
n
e
n
ts. 

S
e
e
 
th
e
 

h
o
w
-to

 
p
a
g
e
 
fo
r 
e
a
ch
 
la
yo
u
t 
m
a
n
a
g
e
r 
fo
r 
in
fo
rm

a
tio
n
 
a
b
o
u
t 

sp
a
cin

g
 su

p
p
o
rt.

�
In
v
is
ib
le
 

c
o
m
p
o
n
e
n
ts
; 

Y
o
u
 

ca
n
 

cre
a
te
 

lig
h
tw
e
ig
h
t 

co
m
p
o
n
e
n
ts 

th
a
t 
p
e
rfo

rm
 
n
o
 
p
a
in
tin

g
, 
b
u
t 
th
a
t 
ca
n
 
ta
ke
 
u
p
 

sp
a
ce
 
in
 
th
e
 
G
U
I. 

O
fte

n
, 
yo
u
 
u
se
 
in
visib

le
 
co
m
p
o
n
e
n
ts 

in
 

co
n
ta
in
e
rs co

n
tro

lle
d
 b
y B

o
xLa

yo
u
t. 

�
E
m
p
ty
 b
o
rd
e
rs
; N

o
 m

a
tte

r w
h
a
t th

e
 la
yo
u
t m

a
n
a
g
e
r, yo

u
 ca

n
 

a
ffe

ct th
e
 a
p
p
a
re
n
t a

m
o
u
n
t o

f sp
a
ce
 b
e
tw
e
e
n
 co

m
p
o
n
e
n
ts b

y 
a
d
d
in
g
 e
m
p
ty b

o
rd
e
rs to

 co
m
p
o
n
e
n
ts. T

h
e
 b
e
st ca

n
d
id
a
te
s fo

r 
e
m
p
ty b

o
rd
e
rs a

re
 co

m
p
o
n
e
n
ts w

ith
 n
o
 d
e
fa
u
lt b

o
rd
e
r, su

ch
 a
s 

p
a
n
e
ls a

n
d
 la
b
e
ls. S

o
m
e
 o
th
e
r co

m
p
o
n
e
n
ts m

ig
h
t n

o
t w

o
rk w

e
ll 

w
ith

 b
o
rd
e
rs in

 so
m
e
 lo
o
k-a

n
d
-fe

e
l im

p
le
m
e
n
ta
tio
n
s, b

e
ca
u
se
 o
f 

th
e
 w
a
y th

e
ir p

a
in
tin

g
 co

d
e
 is im

p
le
m
e
n
te
d
. 
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�
La
yo
u
t 

m
a
n
a
g
e
rs 

h
a
ve
 
d
iffe

re
n
t 

stre
n
g
th
s 

a
n
d
 
w
e
a
kn
e
sse

s. 
F
le
xib

le
 la

yo
u
t m

a
n
a
g
e
rs su

ch
 a
s G

rid
B
a
g
La
yo
u
t a

n
d
 S
p
rin

g
La
yo
u
t 

ca
n
 fu

lfill m
a
n
y la

yo
u
t n

e
e
d
s, h

o
w
e
ve
r th

e
 rig

h
t la

yo
u
t d

e
p
e
n
d
s o

n
 

th
e
 s
c
e
n
a
rio

 yo
u
 fa

ce
 w
ith

:
�

Y
o
u
 n
e
e
d
 to

 d
isp

la
y a

 co
m
p
o
n
e
n
t in

 a
s m

u
ch
 sp

a
ce
 a
s it ca

n
 g
e
t; If 

it's 
th
e
 
o
n
ly 

co
m
p
o
n
e
n
t 
in
 
its 

co
n
ta
in
e
r, 

u
se
 
G
rid

La
yo
u
t
o
r 

B
o
rd
e
rLa

yo
u
t. O

th
e
rw
ise

, B
o
rd
e
rLa

yo
u
t o

r G
rid

B
a
g
La
yo
u
t
m
ig
h
t b

e
 

a
 
g
o
o
d
 
m
a
tch

. 
If 

yo
u
 
u
se
 
B
o
rd
e
rLa

yo
u
t, 

yo
u
'll 

n
e
e
d
 
to
 
p
u
t 
th
e
 

sp
a
ce
-h
u
n
g
ry co

m
p
o
n
e
n
t in

 th
e
 ce

n
te
r. W

ith
 G
rid

B
a
g
La
yo
u
t, yo

u
'll 

n
e
e
d
 
to
 
se
t 

th
e
 
co
n
stra

in
ts 

fo
r 

th
e
 
co
m
p
o
n
e
n
t 

so
 
th
a
t 

fill=
G
rid

B
a
g
C
o
n
stra

in
ts.B

O
T
H
. 

A
n
o
th
e
r 

p
o
ssib

ility 
is 

to
 

u
se
 

B
o
xLa

yo
u
t, m

a
kin

g
 th

e
 sp

a
ce
-h
u
n
g
ry co

m
p
o
n
e
n
t sp

e
cify ve

ry la
rg
e
 

p
re
fe
rre

d
 a
n
d
 m

a
xim

u
m
 size

s. 
�

Y
o
u
 n
e
e
d
 to

 d
isp

la
y a

 fe
w
 co

m
p
o
n
e
n
ts in

 a
 co

m
p
a
ct ro

w
 a
t th

e
ir 

n
a
tu
ra
l size

. C
o
n
sid

e
r u

sin
g
 a
 JP

a
n
e
l to

 g
ro
u
p
 th

e
 co

m
p
o
n
e
n
ts a

n
d
 

u
sin

g
 
e
ith

e
r 
th
e
 
JP
a
n
e
l's 

d
e
fa
u
lt 

F
lo
w
La
yo
u
t
m
a
n
a
g
e
r 
o
r 
th
e
 

B
o
xLa

yo
u
t
m
a
n
a
g
e
r. S

p
rin

g
La
yo
u
t
is a

lso
 g
o
o
d
 fo

r th
is. 
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�
If yo

u
 n
e
e
d
 to

 d
isp

la
y a

 fe
w
 co

m
p
o
n
e
n
ts o

f th
e
 sa

m
e
 size

 in
 ro

w
s

a
n
d
 co

lu
m
n
s, G

rid
La
yo
u
t is th

e
 rig

h
t ch

o
ice

�
If 

yo
u
 
n
e
e
d
 
to
 
d
isp

la
y 
a
 
fe
w
 
co
m
p
o
n
e
n
ts 

in
 
a
 
ro
w
 
o
r 
co
lu
m
n
, 

p
o
ssib

ly 
w
ith

 
va
ryin

g
 
a
m
o
u
n
ts 

o
f 
sp
a
ce
 
b
e
tw
e
e
n
 
th
e
m
, 
cu
sto

m
 

a
lig
n
m
e
n
t, 

o
r 
cu
sto

m
 
co
m
p
o
n
e
n
t 
size

s, 
B
o
xLa

yo
u
t 
is 

th
e
 
rig

h
t 

ch
o
ice

�
Y
o
u
 n
e
e
d
 to

 d
isp

la
y a

lig
n
e
d
 co

lu
m
n
s, a

s in
 a
 fo

rm
-like

 in
te
rfa

ce
 

w
h
e
re
 
a
 
co
lu
m
n
 
o
f 
la
b
e
ls 

is 
u
se
d
 
to
 
d
e
scrib

e
 
te
xt 

fie
ld
s 
in
 
a
n
 

a
d
ja
ce
n
t 
co
lu
m
n
. 
S
p
rin

g
La
yo
u
t
is 

a
 
n
a
tu
ra
l 
ch
o
ice

 
fo
r 
th
is. 

T
h
e
 

S
p
rin

g
U
tilitie

s 
cla

ss 
u
se
d
 
b
y 
se
ve
ra
l 
T
u
to
ria
l 
e
xa
m
p
le
s 
d
e
fin
e
s 
a
 

m
a
ke
C
o
m
p
a
ctG

rid
 m

e
th
o
d
 th

a
t le

ts yo
u
 e
a
sily a

lig
n
 m

u
ltip

le
 ro

w
s 

a
n
d
 co

lu
m
n
s o

f co
m
p
o
n
e
n
ts. 

�
Y
o
u
 h
a
ve
 a
 co

m
p
le
x la

yo
u
t w

ith
 m

a
n
y co

m
p
o
n
e
n
ts. C

o
n
sid

e
r e

ith
e
r 

u
sin

g
 
a
 
ve
ry 

fle
xib

le
 
la
yo
u
t 
m
a
n
a
g
e
r 
su
ch
 
a
s 
G
rid

B
a
g
La
yo
u
t
o
r 

S
p
rin

g
La
yo
u
t, 

o
r 
g
ro
u
p
in
g
 
th
e
 
co
m
p
o
n
e
n
ts 

in
to
 
o
n
e
 
o
r 
m
o
re
 

JP
a
n
e
ls to

 sim
p
lify la

yo
u
t. If yo

u
 ta

ke
 th

e
 la

tte
r a

p
p
ro
a
ch
, e

a
ch
 

JP
a
n
e
l m

ig
h
t u

se
 a
 d
iffe

re
n
t la

yo
u
t m

a
n
a
g
e
r. 


