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b
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 c
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b
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c
a
te
(flo

a
ts
.le
n
g
th
*
 4
 );

F
lo
a
tB
u
ffe
r
fb
=
 b
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c
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 b
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 c
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p
e
d
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e
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u
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e
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E
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p
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R
e
v
e
rsin

g
 B

y
te
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 a

 F
ile

im
p
o
rt ja

v
a
.n
io
.*
;

im
p
o
rt ja

v
a
.n
io
.c
h
a
n
n
e
ls
.*
;

im
p
o
rt ja

v
a
.io
.*
;

p
u
b
lic
 c
la
s
s
 M
a
p
p
e
d
B
u
ffe
rD
e
m
o
{

p
u
b
lic
 s
ta
tic
 v
o
id
 m
a
in
(S
trin

g
a
rg
s
[])  th

ro
w
s
 I
O
E
x
c
e
p
tio
n
{

/
/
 c
h
e
c
k
 c
o
m
m
a
n
d
-lin

e
 a
rg
u
m
e
n
t

if (a
rg
s
.le
n
g
th
!=
 1
) {

S
y
s
te
m
.e
rr.p

rin
tln
(

"
m
is
s
in
g
 file

 a
rg
u
m
e
n
t"
);

S
y
s
te
m
.e
x
it(1

);

}/
/
 g
e
t c
h
a
n
n
e
l

R
a
n
d
o
m
A
c
c
e
s
s
F
ile
ra
f
=
  

n
e
w
 R
a
n
d
o
m
A
c
c
e
s
s
F
ile
(

a
rg
s
[0
], "
rw
"
);

F
ile
C
h
a
n
n
e
l
fc
=
 ra
f.g
e
tC
h
a
n
n
e
l(); /

/
 m
a
p
 file

 to
 b
u
ffe
r

M
a
p
p
e
d
B
y
te
B
u
ffe
r
m
b
b
=
 

fc
.m
a
p
(F
ile
C
h
a
n
n
e
l.M
a
p
M
o
d
e
.R
E
A
D
_
W

R
IT
E
, 0
,  fc

.s
iz
e
());

/
/
 re
v
e
rs
e
 b
y
te
s
 o
f file

in
t
le
n
=
 (in

t)fc
.s
iz
e
();

fo
r ( in

t
i =
 0
, j =

 le
n
-
1
; 

i <
 j;

i+
+
, j--) 

{
b
y
te
 b
 =
 m
b
b
.g
e
t(i);

m
b
b
.p
u
t(i, m

b
b
.g
e
t(j));

m
b
b
.p
u
t(j, b

);
}/
/
 fin
is
h
 u
p

fc
.c
lo
s
e
();

ra
f.c
lo
s
e
();

}
}
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.
 
.

B
y
t
e
B
u
f
f
e
r
h
e
a
d
e
r
 
=
 
B
y
t
e
B
u
f
f
e
r
.
a
l
l
o
c
a
t
e
(
3
2
)
;
 

B
y
t
e
B
u
f
f
e
r
c
o
l
o
r
M
a
p
=
 
B
y
t
e
B
u
f
f
e
r
(
2
5
6
 
*
 
3
)
;

B
y
t
e
B
u
f
f
e
r
i
m
a
g
e
B
o
d
y
=
 
B
y
t
e
B
u
f
f
e
r
(
6
4
0
 
*
 
4
8
0
)
;
 

B
y
t
e
B
u
f
f
e
r
[
]
 
s
c
a
t
t
e
r
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u
f
f
e
r
s
=
 
{
 
h
e
a
d
e
r
,
 
c
o
l
o
r
M
a
p
,
 

i
m
a
g
e
B
o
d
y
}
;
 

f
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l
e
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h
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c
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r
B
u
f
f
e
r
s
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;
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D
ire

ct C
h
a
n
n
e
l T

ra
n
sfe

rs 

�
A
 ch

a
n
n
e
l tra

n
sfe

r le
ts y

o
u
 cro

ss-co
n
n
e
ct tw

o
 ch

a
n
n
e
ls 

so
 th

a
t d

a
ta

 is tra
n
sfe

rre
d

d
ire

ctly
 fro

m
 o

n
e
 to

 th
e
 

o
th

e
r w

ith
o
u
t a

n
y
 fu

rth
e
r in

te
rv

e
n
tio

n
 o

n
 y

o
u
r p

a
rt. 

�
B
e
ca

u
se

 th
e
 t
r
a
n
s
f
e
r
T
o
(
)

a
n
d
 t
r
a
n
s
f
e
r
F
r
o
m
(
)

m
e
th

o
d
s b

e
lo

n
g
 to

 th
e
 F
i
l
e
C
h
a
n
n
e
l

cla
ss, a

 
F
i
l
e
C
h
a
n
n
e
l

o
b
je

ct m
u
st b

e
 th

e
 so

u
rce

 o
r 

d
e
stin

a
tio

n
 o

f a
 ch

a
n
n
e
l tra

n
sfe

r (y
o
u
 ca

n
't tra

n
sfe

r 
fro

m
 o

n
e
 so

ck
e
t to

 a
n
o
th

e
r, fo

r e
x
a
m

p
le
). 

�
T
h
e
 o

th
e
r e

n
d
 m

a
y
 b

e
 a

n
y
 R
e
a
d
a
b
l
e
B
y
t
e
C
h
a
n
n
e
l

o
r W

r
i
t
a
b
l
e
B
y
t
e
C
h
a
n
n
e
l
, a

s a
p
p
ro

p
ria

te
.

�
N
o
te

: d
e
m

o
s in

 n
io

su
b
d
ire

cto
ry

O
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M
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ld
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ş
-
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lu

j
1
5

D
ire

ct C
h
a
n
n
e
l T

ra
n
sfe

rs E
x
a
m

p
le

im
p
o
rt ja

v
a
.n
io
.*
;    

im
p
o
rt ja

v
a
.n
io
.c
h
a
n
n
e
ls
.*
;    

im
p
o
rt ja

v
a
.io
.*
;        

p
u
b
lic
 c
la
s
s
 C
h
a
n
n
e
lD
e
m
o
{
        

p
u
b
lic
 s
ta
tic
 v
o
id
 m
a
in
(S
trin

g
a
rg
s
[])  th

ro
w
s
 I
O
E
x
c
e
p
tio
n
{

/
/
 c
h
e
c
k
 c
o
m
m
a
n
d
-lin

e
 a
rg
u
m
e
n
ts

if (a
rg
s
.le
n
g
th
!=
 2
) {

S
y
s
te
m
.e
rr.p

rin
tln
("
m
is
s
in
g
file
n
a
m
e
s
"
);

S
y
s
te
m
.e
x
it(1

);            
}/
/
 g
e
t c
h
a
n
n
e
ls

F
ile
I
n
p
u
tS
tre
a
m
fis
=
  n
e
w
 F
ile
I
n
p
u
tS
tre
a
m
(a
rg
s
[0
]);

F
ile
O
u
tp
u
tS
tre
a
m
fo
s
=
  n
e
w
 F
ile
O
u
tp
u
tS
tre
a
m
(a
rg
s
[1
]);

F
ile
C
h
a
n
n
e
l
fc
in
=
 fis
.g
e
tC
h
a
n
n
e
l();

F
ile
C
h
a
n
n
e
l
fc
o
u
t
=
 fo
s
.g
e
tC
h
a
n
n
e
l(); 

/
/
 d
o
 th
e
 file

 c
o
p
y

fc
in
.tra

n
s
fe
rT
o
(0
, fc
in
.s
iz
e
(), fc

o
u
t);

/
/
 fin
is
h
 u
p
 

fc
in
.c
lo
s
e
();

fc
o
u
t.c
lo
s
e
();

fis
.c
lo
s
e
();

fo
s
.c
lo
s
e
();

}
}

tra
n
s
fe
rT
o

m
e
th

o
d
 

tra
n
sfe

rs b
y
te

s fro
m

 
th

e
 so

u
rce

 ch
a
n
n
e
l 

(fc
in

) to
 th

e
 sp

e
cifie

d
 

ta
rg

e
t ch

a
n
n
e
l (fc

o
u
t). 

T
h
e
 tra

n
sfe

r is ty
p
ica

lly
 

d
o
n
e
 w

ith
o
u
t e

xp
licit 

u
se

r-le
ve

l re
a
d
s a

n
d
 

w
rite

s
o
f th

e
 ch

a
n
n
e
l.
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F
ile

 L
o
ck

in
g

R
e
a
d
e
r 

p
ro

ce
sse

s 
h
o
ld

in
g
 sh

a
re

d
 

lo
ck

s.

W
rite

r p
ro

ce
ss 

h
o
ld

in
g
 

e
x
clu

siv
e
 lo

ck
.

�
F
ile

 lo
ck

s a
re

 g
e
n
e
ra

lly
 n

e
e
d
e
d
 w

h
e
n
 in

te
g
ra

tin
g
 w

ith
 n

o
n
-Ja

v
a
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p
p
lica

tio
n
s, to

 
m

e
d
ia
te
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cce

ss to
 sh

a
re

d
 d

a
ta
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s

O
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R
e
g
u
la
r E

x
p
re

ssio
n
s

�
R
e
g
u
la
r e

x
p
re

ssio
n
s (j

a
v
a
.
u
t
i
l
.
r
e
g
e
x
) a

re
 p

a
rt o

f N
IO

�
S
t
r
i
n
g

cla
ss is re

g
e
x
-a

w
a
re

 b
y
 a

d
d
in

g
 th

e
 fo

llo
w
in

g
 m

e
th

o
d
s: 

p
a
c
k
a
g
e
 
j
a
v
a
.
l
a
n
g
;
 

p
u
b
l
i
c
 
f
i
n
a
l
 
c
l
a
s
s
 
S
t
r
i
n
g
 
i
m
p
l
e
m
e
n
t
s
 
j
a
v
a
.
i
o
.
S
e
r
i
a
l
i
z
a
b
l
e
,
 

C
o
m
p
a
r
a
b
l
e
,
 
C
h
a
r
S
e
q
u
e
n
c
e

{
 
/
/
 
T
h
i
s
 
i
s
 
a
 
p
a
r
t
i
a
l
 
A
P
I
 
l
i
s
t
i
n
g
 

p
u
b
l
i
c
 
b
o
o
l
e
a
n
m
a
t
c
h
e
s
 
(
S
t
r
i
n
g
 
r
e
g
e
x
)
 

p
u
b
l
i
c
 
S
t
r
i
n
g
 
[
]
 
s
p
l
i
t
 
(
S
t
r
i
n
g
 
r
e
g
e
x
)
 

p
u
b
l
i
c
 
S
t
r
i
n
g
 
[
]
 
s
p
l
i
t
 
(
S
t
r
i
n
g
 
r
e
g
e
x
,
 
i
n
t
l
i
m
i
t
)
 

p
u
b
l
i
c
 
S
t
r
i
n
g
 
r
e
p
l
a
c
e
F
i
r
s
t
(
S
t
r
i
n
g
 
r
e
g
e
x
,
 
S
t
r
i
n
g
 

r
e
p
l
a
c
e
m
e
n
t
)

p
u
b
l
i
c
 
S
t
r
i
n
g
 
r
e
p
l
a
c
e
A
l
l
(
S
t
r
i
n
g
 
r
e
g
e
x
,
 
S
t
r
i
n
g
 

r
e
p
l
a
c
e
m
e
n
t
)
 

}
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R
e
g
e
x

E
x
a
m

p
le
s

p
u
b
lic
 s
ta
tic
 fin
a
l S
trin

g
 V
A
L
I
D
_
E
M
A
I
L
_
P
A
T
T
E
R
N
 =
 "
([a
-z
A
-Z
0
-9
_
\
\
-

\
\
.]+
)@
((\
\
[[0
-9
]{
1
,3
}
\
\
.[0
-9
]"
 +
 "
{
1
,3
}
\
\
.[0
-9
]{
1
,3
}
\
\
.)|
(([a

-z
A
-

Z
0
-9
\
\
-]+

\
\
.)+
))"
 +
 "
([a
-z
A
-Z
]{
2
,4
}
|
[0
-9
]{
1
,3
}
)(\
\
]?
)"
; 

... 
if (e

m
a
ilA
d
d
re
s
s
.m
a
tc
h
e
s
(V
A
L
I
D
_
E
M
A
I
L
_
P
A
T
T
E
R
N
)) 

{
 a
d
d
E
m
a
ilA
d
d
re
s
s
(e
m
a
ilA
d
d
re
s
s
); 

}
 
e
ls
e
 

{
 th
ro
w
 n
e
w
 I
lle
g
a
lA
rg
u
m
e
n
tE
x
c
e
p
tio
n
(e
m
a
ilA
d
d
re
s
s
); 

}// sp
lits th

e
 strin

g
 lin

e
B
u
ffe

r
(w

h
ich

 co
n
ta

in
s a

 se
rie

s o
f co

m
m

a
-se

p
a
ra

te
d
 

v
a
lu

e
s) in

to
 su

b
strin

g
s a

n
d
 re

tu
rn

s th
o
se

 strin
g
s in

 a
 ty

p
e
-sa

fe
 a

rra
y

S
trin

g
 [] to

k
e
n
s
 =
 lin
e
B
u
ffe
r.s
p
lit
("
\
\
s
*
,\
\
s
*
"
);
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h
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sk
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h
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se
fu
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�
W

h
e
re

 se
v
e
ra

l th
in

g
s m

u
st h

a
p
p
e
n
 a

t o
n
ce

 m
u
lti-

th
re

a
d
in

g
 h

a
s g

re
a
t a

p
p
e
a
l. 

�
F
o
r e

x
a
m

p
le
, a

 m
u
ltim

e
d
ia
 a

p
p
lica

tio
n
 ca

n
 re

q
u
ire

 a
u
d
io

, v
id

e
o
, 

a
n
d
 co

n
tro

l p
ro

ce
sse

s to
 ru

n
 in

 p
a
ra

lle
l. T

h
e
re

 a
re

 o
fte

n
 p

e
rio

d
s 

o
f w

a
itin

g
 o

n
 slo

w
 IO

 sy
ste

m
s to

 re
sp

o
n
d
 w

h
e
n
 th

e
 p

ro
ce

sso
r 

co
u
ld

 b
e
 d

o
in

g
 o

th
e
r ta

sk
s.

�
P
ro

g
ra

m
s su

ch
 a

s se
rv

e
r/clie

n
t sy

ste
m

s a
re

 m
u
ch

 e
a
sie

r 
to

 d
e
sig

n
 a

n
d
 w

rite
 w

ith
 th

re
a
d
s.

�
M

a
th

e
m

a
tica

l a
lg

o
rith

m
s su

ch
 a

s so
rtin

g
, p

rim
e
 

se
a
rch

in
g
, e

tc. a
re

 su
ita

b
le
 fo

r p
a
ra

lle
l p

ro
ce

ssin
g
.

�
O
n
 m

u
ltip

ro
ce

sso
r sy

ste
m

s, th
e
 JV

M
s
ca

n
 p

u
t th

re
a
d
s o

n
 

d
iffe
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n
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ce

sso
rs a

n
d
 th

u
s o
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ta

in
 tru

e
 p

a
ra

lle
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p
ro

ce
ssin

g
 a

n
d
 g

e
t sig

n
ifica
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t sp

e
e
d
u
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s in

 p
e
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rm
a
n
ce

 
o
v
e
r sin

g
le
 p

ro
ce

sso
r p

la
tfo
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s.
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p
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a
 

p
ro

g
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�
E
a
ch

 th
re

a
d
 b

e
g
in

 e
x
e
cu

tio
n
 a

t a
 w

e
ll-k

n
o
w
n
, 

p
re

d
e
fin

e
d
 lo

ca
tio

n

�
E
a
ch

 th
re

a
d
 e

x
e
cu

te
s its co

d
e
 fro

m
 its sta

rtin
g
 lo

ca
tio

n
 

in
 a

n
 o

rd
e
re

d
, p

re
d
e
fin

e
d
 (fo

r a
 g

iv
e
n
 se

t o
f in

p
u
ts) 

se
q
u
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n
ce

�
E
a
ch

 th
re
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 e

x
e
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te
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e
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p
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 p
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p
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u
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e
a
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e
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h
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p
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e
 lo

ca
l m

a
ch
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 sin
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 se
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p
ro

g
ra

m
 (a

lso
 ca

lle
d
 lig

h
tw

e
ig

h
t
p
ro

ce
ss).

�
p
a
ra

lle
l p

ro
ce

sse
s ru

n
n
in

g
 in

sid
e

o
f a

 p
ro

g
ra

m
�

in
 Ja

v
a
 y

o
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 ca

n
 cre

a
te

 o
n
e
 o

r m
o
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 th
re
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d
s w

ith
in

 y
o
u
r p

ro
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m
 

ju
st a

s y
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 ru

n
 o

n
e
 o

r m
o
re

 p
ro

g
ra

m
s in

 a
n
 o

p
e
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tin
g
 sy
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m

�
Ja

v
a
: cre

a
te

 th
re

a
d
s in

 tw
o
 w

a
y
s:

�
A
 cla

ss e
x
te

n
d
s th

e
 T
h
r
e
a
d

cla
ss a

n
d
 o

v
e
rrid

e
s it's r

u
n
(
)

m
e
th

o
d
.

�
A
 cla

ss im
p
le
m

e
n
ts th

e
 R
u
n
n
a
b
l
e

in
te

rfa
ce

, w
h
ich

 h
a
s o

n
e
  

m
e
th

o
d
: r

u
n
(
)
.

�
T
h
e
 cla

ss p
a
sse

s a
 re

fe
re

n
ce

 to
 itse

lf w
h
e
n
 it cre

a
te

s a
 th

re
a
d
.

�
T
h
e
 th

re
a
d
 th

e
n
 ca

lls b
a
ck

 to
 th

e
  r

u
n
(
)

m
e
th

o
d
 in

 th
e
 cla

ss.
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 p
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 d
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