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OutputStream.java

/∗
∗ Copyr ight 1994−2004 Sun Microsystems , Inc . A l l R ights Reserved .
∗ . . .
∗ /

package java . i o ;

/∗ ∗
∗ This abs t r ac t c lass i s the superc lass o f a l l c lasses represen t ing
∗ an output stream of bytes . An output stream accepts output bytes
∗ and sends them to some s ink .
∗ /

p u b l i c abs t r ac t c lass OutputStream implements Closeable , Flushable {
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OutputStream.java

/∗ ∗
∗ Wri tes the s p e c i f i e d byte to t h i s output stream . The general
∗ con t rac t f o r <code>wr i te </ code> i s t h a t one byte i s w r i t t e n
∗ to the output stream . The byte to be w r i t t e n i s the e igh t
∗ low−order b i t s o f the argument <code>b </ code >. The 24
∗ high−order b i t s o f <code>b </ code> are ignored .
∗ <p>
∗ Subclasses o f <code>OutputStream </ code> must prov ide an
∗ implementat ion f o r t h i s method .
∗
∗ @param b the <code>byte </ code >.
∗ @exception IOExcept ion i f an I /O e r r o r occurs . In p a r t i c u l a r ,
∗ an <code>IOException </ code> may be thrown i f the
∗ output stream has been closed .
∗ /

p u b l i c abs t r ac t vo id w r i t e ( i n t b ) throws IOExcept ion ;
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OutputStream.java

/∗ . . . ∗ /
p u b l i c vo id w r i t e ( byte b [ ] ) throws IOExcept ion {

w r i t e ( b , 0 , b . leng th ) ;
}
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OutputStream.java

/∗ ∗ . . .
∗ The general con t r ac t f o r <code> w r i t e ( b , o f f , len ) </code> i s t h a t
∗ some of the bytes i n the ar ray <code>b </ code> are w r i t t e n to the
∗ output stream i n order ; . . .
∗ The <code>wr i te </ code> method of <code>OutputStream </ code> c a l l s
∗ w r i t e o f one argument . . . , subclasses are encouraged to ove r r i de
∗ t h i s method and prov ide a more e f f i c i e n t implementat ion .
∗ I f <code>b </ code> i s <code> n u l l < / code > , . . .
∗ /

p u b l i c vo id w r i t e ( byte b [ ] , i n t o f f , i n t len ) throws IOExcept ion {
i f ( b == n u l l ) {

throw new Nu l lPo in te rExcep t ion ( ) ;
} e lse i f ( ( o f f < 0) | | ( o f f > b . leng th ) | | ( len < 0) | |

( ( o f f + len ) > b . leng th ) | | ( ( o f f + len ) < 0) ) {
throw new IndexOutOfBoundsException ( ) ;

} e lse i f ( len == 0) {
r e t u r n ;

}
f o r ( i n t i = 0 ; i < len ; i ++) {

w r i t e ( b [ o f f + i ] ) ;
}

}
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OutputStream.java

/∗ ∗
∗ Flushes t h i s output stream and fo rces any bu f fe red output bytes
∗ to be w r i t t e n out . The general con t rac t o f <code> f lush </ code> i s
∗ t h a t c a l l i n g i t i s an i n d i c a t i o n tha t , i f any bytes p rev ious l y
∗ w r i t t e n have been buf fe red by the implementat ion o f the output
∗ stream , such bytes should immediate ly be w r i t t e n to t h e i r
∗ in tended d e s t i n a t i o n .
∗ . . .
∗ /

p u b l i c vo id f l u s h ( ) throws IOExcept ion {
}
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OutputStream.java

/∗ ∗
∗ Closes t h i s output stream and re leases any system resources
∗ assoc iated wi th t h i s stream . The general con t rac t o f
∗ <code>close </ code> i s t h a t i t c loses the output stream . A closed
∗ stream cannot perform output opera t ions and cannot be reopened .
∗ <p>
∗ The <code>close </ code> method of <code>OutputStream </ code> does

noth ing .
∗
∗ @exception IOExcept ion i f an I /O e r r o r occurs .
∗ /

p u b l i c vo id c lose ( ) throws IOExcept ion {
}

}
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ByteArrayOutputStream.java

/∗
∗ Copyr ight 1994−2006 Sun Microsystems , Inc . A l l R ights Reserved .
∗ . . .
∗ /

package java . i o ;
impor t java . u t i l . Arrays ;
/∗ ∗
∗ This c lass implements an output stream i n which the data i s
∗ w r i t t e n i n t o a byte ar ray . The b u f f e r a u t o m a t i c a l l y grows as data
∗ i s w r i t t e n to i t .
∗ The data can be r e t r i e v e d using <code>toByteArray ( ) </code> and
∗ <code> t o S t r i n g ( ) </code >.
∗ . . .
∗ /

p u b l i c c lass ByteArrayOutputStream extends OutputStream {
/∗ ∗
∗ The b u f f e r where data i s s tored .
∗ /

p ro tec ted byte buf [ ] ;
/∗ ∗
∗ The number o f v a l i d bytes i n the b u f f e r .
∗ /

p ro tec ted i n t count ;
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ByteArrayOutputStream.java

/∗ ∗
∗ Creates a new byte ar ray output stream . The b u f f e r capac i t y i s
∗ i n i t i a l l y 32 bytes , though i t s s ize increases i f necessary .
∗ /

p u b l i c ByteArrayOutputStream ( ) {
t h i s (32) ;

}

/∗ ∗
∗ Creates a new byte ar ray output stream , w i th a b u f f e r capac i t y

o f
∗ the s p e c i f i e d size , i n bytes .
∗
∗ @param s ize the i n i t i a l s i ze .
∗ @exception I l l ega lArgumentExcept ion i f s i ze i s negat ive .
∗ /

p u b l i c ByteArrayOutputStream ( i n t s ize ) {
i f ( s i ze < 0) {

throw new I l lega lArgumentExcept ion (
" Negative i n i t i a l s i ze : " + s ize ) ;

}
buf = new byte [ s i ze ] ;

}
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ByteArrayOutputStream.java

/∗ ∗
∗ Wri tes the s p e c i f i e d byte to t h i s byte ar ray output stream .
∗
∗ @param b the byte to be w r i t t e n .
∗ /

p u b l i c synchronized vo id w r i t e ( i n t b ) {
i n t newcount = count + 1 ;
i f ( newcount > buf . leng th ) {

buf = Arrays . copyOf ( buf , Math .max( buf . leng th << 1 ,
newcount ) ) ;

}
buf [ count ] = ( byte ) b ;
count = newcount ;

}
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ByteArrayOutputStream.java

/∗ ∗
∗ Wri tes <code>len </ code> bytes from the s p e c i f i e d byte ar ray
∗ s t a r t i n g a t o f f s e t <code> o f f < / code> to t h i s byte ar ray output

stream .
∗ . . .
∗ /

p u b l i c synchronized vo id w r i t e ( byte b [ ] , i n t o f f , i n t len ) {
i f ( ( o f f < 0) | | ( o f f > b . leng th ) | | ( len < 0) | |

( ( o f f + len ) > b . leng th ) | | ( ( o f f + len ) < 0) ) {
throw new IndexOutOfBoundsException ( ) ;

} e lse i f ( len == 0) {
r e t u r n ;

}
i n t newcount = count + len ;
i f ( newcount > buf . leng th ) {

buf = Arrays . copyOf ( buf , Math .max( buf . leng th << 1 ,
newcount ) ) ;

}
System . arraycopy ( b , o f f , buf , count , len ) ;
count = newcount ;

}
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ByteArrayOutputStream.java

/∗ ∗
∗ Wri tes the complete contents o f t h i s byte ar ray output stream to
∗ the s p e c i f i e d output stream argument , as i f by c a l l i n g the

output
∗ stream ’ s w r i t e method using <code>out . w r i t e ( buf , 0 ,

count ) </code >.
∗
∗ @param out the output stream to which to w r i t e the data .
∗ @exception IOExcept ion i f an I /O e r r o r occurs .
∗ /

p u b l i c synchronized vo id wr i teTo ( OutputStream out )
throws IOExcept ion {

out . w r i t e ( buf , 0 , count ) ;
}
/∗ ∗
∗ Resets the <code>count </ code> f i e l d o f t h i s byte ar ray output
∗ stream to zero , so t h a t a l l c u r r e n t l y accumulated output i n the
∗ output stream i s discarded . The output stream can be used again ,
∗ reus ing the a l ready a l l o c a te d b u f f e r space .
∗ /

p u b l i c synchronized vo id rese t ( ) {
count = 0 ;

}
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ByteArrayOutputStream.java

/∗ ∗
∗ Creates a newly a l l o c a t e d byte ar ray . I t s s ize i s the cu r ren t
∗ s ize o f t h i s output stream and the v a l i d contents o f the b u f f e r
∗ have been copied i n t o i t .
∗
∗ @return the cu r ren t contents o f t h i s output stream , as a byte

ar ray .
∗ @see java . i o . ByteArrayOutputStream# s ize ( )
∗ /

p u b l i c synchronized byte toByteArray ( ) [ ] {
r e t u r n Arrays . copyOf ( buf , count ) ;

}

/∗ ∗
∗ Returns the cu r ren t s ize o f the b u f f e r .
∗
∗ @return the value o f the <code>count </ code> f i e l d , which i s

the number
∗ of v a l i d bytes i n t h i s output stream .
∗ @see java . i o . ByteArrayOutputStream#count
∗ /

p u b l i c synchronized i n t s ize ( ) {
r e t u r n count ;

}
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ByteArrayOutputStream.java

/∗ ∗
∗ Converts the b u f f e r ’ s contents i n t o a s t r i n g decoding bytes
∗ using the p la t fo rm ’ s d e f a u l t charac te r set . The leng th o f
∗ the new < t t >St r ing </ t t > i s a f u n c t i o n o f the charac te r set ,
∗ and hence may not be equal to the s ize o f the b u f f e r .
∗ . . .
∗ /

p u b l i c synchronized S t r i n g t o S t r i n g ( ) {
r e t u r n new S t r i n g ( buf , 0 , count ) ;

}

/∗ ∗
∗ Converts the b u f f e r ’ s contents i n t o a s t r i n g by decoding
∗ the bytes using the s p e c i f i e d
∗ { @link java . n io . charset . Charset charsetName } . . . .
∗ /

p u b l i c synchronized S t r i n g t o S t r i n g ( S t r i n g charsetName )
throws UnsupportedEncodingException

{
r e t u r n new S t r i n g ( buf , 0 , count , charsetName ) ;

}
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ByteArrayOutputStream.java

/∗ ∗
∗ Creates a newly a l l o c a t e d s t r i n g . I t s s ize i s the
∗ cu r ren t s ize o f the output stream and the v a l i d contents
∗ of the b u f f e r have been copied i n t o i t . Each charac te r
∗ < i >c </ i > i n the r e s u l t i n g s t r i n g i s const ruc ted from the
∗ corresponding element < i >b </ i > i n the byte ar ray . . .
∗ /

@Deprecated
p u b l i c synchronized S t r i n g t o S t r i n g ( i n t h iby te ) {

r e t u r n new S t r i n g ( buf , h iby te , 0 , count ) ;
}

/∗ ∗
∗ Closing a < t t >ByteArrayOutputStream </ t t > has no e f f e c t .
∗ The methods i n t h i s c lass can be c a l l e d a f t e r the stream
∗ has been closed w i thou t generat ing an < t t >IOException </ t t > .
∗ /

p u b l i c vo id c lose ( ) throws IOExcept ion {
}

}
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FileOutputStream.java

/∗
∗ Copyr ight 1994−2007 Sun Microsystems , Inc . A l l R ights Reserved .
∗ . . .
∗ /

package java . i o ;

/∗ ∗
∗ A f i l e output stream i s an output stream f o r w r i t i n g data to a
∗ <code> F i l e </ code> or to a <code> F i l eD es c r i p t o r </ code >.
∗ . . .
∗ /

p u b l i c c lass Fi leOutputStream extends OutputStream
{

/∗ ∗
∗ The system dependent f i l e d e s c r i p t o r . The value i s
∗ 1 more than ac tua l f i l e d e s c r i p t o r . This means t h a t
∗ the d e f a u l t value 0 i n d i c a t e s t h a t the f i l e i s not open .
∗ /

p r i v a t e F i l e D e s c r i p t o r fd ;
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FileOutputStream.java

p u b l i c Fi leOutputStream ( F i l e f i l e , boolean append )
throws Fi leNotFoundExcept ion

{
S t r i n g name = ( f i l e != n u l l ? f i l e . getPath ( ) : n u l l ) ;
SecurityManager s e c u r i t y = System . getSecuri tyManager ( ) ;
i f ( s e c u r i t y != n u l l ) {

s e c u r i t y . checkWrite (name) ;
}
i f (name == n u l l ) {

throw new Nu l lPo in te rExcep t ion ( ) ;
}
fd = new F i l e D e s c r i p t o r ( ) ;
fd . incrementAndGetUseCount ( ) ;
t h i s . append = append ;
i f ( append ) {

openAppend (name) ;
} e lse {

open (name) ;
}

}
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FileOutputStream.java

p u b l i c Fi leOutputStream ( S t r i n g name) throws Fi leNotFoundExcept ion {
t h i s (name != n u l l ? new F i l e (name) : n u l l , f a l s e ) ;

}
p u b l i c Fi leOutputStream ( S t r i n g name, boolean append )

throws Fi leNotFoundExcept ion
{

t h i s (name != n u l l ? new F i l e (name) : n u l l , append ) ;
}
p u b l i c Fi leOutputStream ( F i l e f i l e ) throws Fi leNotFoundExcept ion {

t h i s ( f i l e , f a l s e ) ;
}
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FileOutputStream.java

p r i v a t e na t i ve vo id open ( S t r i n g name) throws Fi leNotFoundExcept ion ;

p r i v a t e na t i ve vo id openAppend ( S t r i n g name) throws
Fi leNotFoundExcept ion ;

p u b l i c na t i ve vo id w r i t e ( i n t b ) throws IOExcept ion ;

p r i v a t e na t i ve vo id wr i teBy tes ( byte b [ ] , i n t o f f , i n t len ) throws
IOExcept ion ;

p u b l i c vo id w r i t e ( byte b [ ] ) throws IOExcept ion {
wr i teBy tes ( b , 0 , b . leng th ) ;

}

p u b l i c vo id w r i t e ( byte b [ ] , i n t o f f , i n t len ) throws IOExcept ion {
wr i teBy tes ( b , o f f , len ) ;

}
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FileOutputStream.java

/∗ ∗
∗ Closes t h i s f i l e output stream and re leases any system resources
∗ assoc iated wi th t h i s stream . This f i l e output stream may
∗ no longer be used f o r w r i t i n g bytes .
∗ . . .
∗ /

p u b l i c vo id c lose ( ) throws IOExcept ion {
synchronized ( closeLock ) {

i f ( c losed ) { r e t u r n ; }
c losed = t rue ;

}
/∗ . . . ∗ /
/∗ Decrement FD use count assoc iated wi th t h i s stream ∗ /
i n t useCount = fd . decrementAndGetUseCount ( ) ;
/∗
∗ I f F i l e D e s c r i p t o r i s s t i l l i n use by another stream ,
∗ the f i n a l i z e r w i l l not c lose i t .
∗ /

i f ( ( useCount <= 0) | | ! i sRunn ingF ina l i ze ( ) ) {
c lose0 ( ) ;

}
}

p r i v a t e na t i ve vo id close0 ( ) throws IOExcept ion ;
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FileOutputStream.java

/∗ ∗
∗ Cleans up the connect ion to the f i l e , and ensures t h a t the
∗ <code>close </ code> method of t h i s f i l e output stream i s
∗ c a l l e d when there are no more re ferences to t h i s stream .
∗
∗ @exception IOExcept ion i f an I /O e r r o r occurs .
∗ @see java . i o . F i le InputSt ream #close ( )
∗ /

p ro tec ted vo id f i n a l i z e ( ) throws IOExcept ion {
i f ( fd != n u l l ) {

i f ( fd == fd . out | | fd == fd . e r r ) {
f l u s h ( ) ;

} e lse {
runn ingF ina l i ze . se t ( Boolean .TRUE) ;
t r y {

c lose ( ) ;
} f i n a l l y {

r unn ingF ina l i ze . se t ( Boolean .FALSE) ;
}

}
}

}
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FileOutputStream.java

p r i v a t e s t a t i c na t i ve vo id i n i t I D s ( ) ;

s t a t i c {
i n i t I D s ( ) ;

}

}
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FilterOutputStream.java

/∗
∗ Copyr ight 1994−1999 Sun Microsystems , Inc . A l l R ights Reserved .
∗ . . .
∗ /

package java . i o ;

/∗ ∗
∗ This c lass i s the superc lass o f a l l c lasses t h a t f i l t e r output
∗ streams . These streams s i t on top o f an a l ready e x i s t i n g output
∗ stream ( the < i >under ly ing </ i > output stream ) which i t uses as i t s
∗ basic s ink o f data , but poss ib l y t rans fo rm ing the data along the
∗ way or p rov id ing a d d i t i o n a l f u n c t i o n a l i t y .
∗ <p>
∗ The c lass <code>Fi l te rOutputSt ream </ code> i t s e l f s imply over r i des
∗ a l l methods of <code>OutputStream </ code> wi th vers ions t h a t pass
∗ a l l requests to the under l y ing output stream . Subclasses o f
∗ <code>Fi l te rOutputSt ream </ code> may f u r t h e r ove r r i de some of these
∗ methods as we l l as prov ide a d d i t i o n a l methods and f i e l d s .
∗
∗ @author Jonathan Payne
∗ @since JDK1.0
∗ /

p u b l i c c lass F i l te rOutpu tS t ream extends OutputStream {
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FilterOutputStream.java

/∗ ∗
∗ The under l y ing output stream to be f i l t e r e d .
∗ /

p ro tec ted OutputStream out ;

/∗ ∗
∗ Creates an output stream f i l t e r b u i l t on top o f the s p e c i f i e d
∗ under l y ing output stream .
∗
∗ @param out the under l y ing output stream to be assigned to
∗ the f i e l d < t t > t h i s . out </ t t > f o r l a t e r use , or
∗ <code> n u l l < / code> i f t h i s ins tance i s to be
∗ created w i thou t an under l y ing stream .
∗ /

p u b l i c F i l te rOutpu tS t ream ( OutputStream out ) {
t h i s . out = out ;

}
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FilterOutputStream.java

p u b l i c vo id w r i t e ( i n t b ) throws IOExcept ion {
out . w r i t e ( b ) ;

}

p u b l i c vo id w r i t e ( byte b [ ] ) throws IOExcept ion {
w r i t e ( b , 0 , b . leng th ) ;

}

p u b l i c vo id w r i t e ( byte b [ ] , i n t o f f , i n t len ) throws IOExcept ion {
i f ( ( o f f | len | ( b . leng th − ( len + o f f ) ) | ( o f f + len ) ) < 0)

throw new IndexOutOfBoundsException ( ) ;

f o r ( i n t i = 0 ; i < len ; i ++) {
w r i t e ( b [ o f f + i ] ) ;

}
}
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FilterOutputStream.java

p u b l i c vo id f l u s h ( ) throws IOExcept ion {
out . f l u s h ( ) ;

}

p u b l i c vo id c lose ( ) throws IOExcept ion {
t r y {

f l u s h ( ) ;
} catch ( IOExcept ion ignored ) {
}
out . c lose ( ) ;

}
}
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BufferedOutputStream.java

/∗
∗ Copyr ight 1994−2003 Sun Microsystems , Inc . A l l R ights Reserved .
∗ . . .
∗ /

package java . i o ;

/∗ ∗
∗ The c lass implements a bu f fe red output stream . By s e t t i n g up such
∗ an output stream , an a p p l i c a t i o n can w r i t e bytes to the under l y ing
∗ output stream wi thou t necessa r i l y causing a c a l l to the under l y ing
∗ system f o r each byte w r i t t e n .
∗
∗ @author Ar thur van Hof f
∗ @since JDK1.0
∗ /

p u b l i c c lass BufferedOutputStream extends F i l te rOutpu tS t ream {
/∗ ∗ The i n t e r n a l b u f f e r where data i s s tored .
∗ /

p ro tec ted byte buf [ ] ;
/∗ ∗ The number o f v a l i d bytes i n the b u f f e r . . . .
∗ /

p ro tec ted i n t count ;
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BufferedOutputStream.java

/∗ ∗
∗ Creates a new buf fe red output stream to w r i t e data to the
∗ s p e c i f i e d under l y ing output stream .
∗ . . .
∗ /

p u b l i c BufferedOutputStream ( OutputStream out ) {
t h i s ( out , 8192) ;

}

/∗ ∗
∗ Creates a new buf fe red output stream to w r i t e data to the
∗ s p e c i f i e d under l y ing output stream wi th the s p e c i f i e d b u f f e r
∗ s ize .
∗ /

p u b l i c BufferedOutputStream ( OutputStream out , i n t s i ze ) {
super ( out ) ;
i f ( s i ze <= 0) {

throw new I l lega lArgumentExcept ion ( " Bu f fe r s ize <= 0 " ) ;
}
buf = new byte [ s i ze ] ;

}
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BufferedOutputStream.java

/∗ ∗ Flush the i n t e r n a l b u f f e r ∗ /
p r i v a t e vo id f l u s h B u f f e r ( ) throws IOExcept ion {

i f ( count > 0) {
out . w r i t e ( buf , 0 , count ) ;
count = 0 ;

}
}

/∗ ∗
∗ Wri tes the s p e c i f i e d byte to t h i s bu f fe red output stream .
∗
∗ @param b the byte to be w r i t t e n .
∗ @exception IOExcept ion i f an I /O e r r o r occurs .
∗ /

p u b l i c synchronized vo id w r i t e ( i n t b ) throws IOExcept ion {
i f ( count >= buf . leng th ) {

f l u s h B u f f e r ( ) ;
}
buf [ count ++] = ( byte ) b ;

}

H.-T. Lin (NTU CSIE) Java I/O OOP 05/16-17/2010 29 / 41



BufferedOutputStream.java

/∗ ∗
∗ Wri tes <code>len </ code> bytes from the s p e c i f i e d byte ar ray
∗ s t a r t i n g a t o f f s e t <code> o f f < / code> to t h i s bu f fe red output
∗ stream . . . .
∗ /

p u b l i c synchronized vo id w r i t e ( byte b [ ] , i n t o f f , i n t len )
throws IOExcept ion {

i f ( len >= buf . leng th ) {
/∗ I f the request leng th exceeds the s ize o f the output

bu f fe r , f l u s h the output b u f f e r and then w r i t e the
data d i r e c t l y . In t h i s way bu f fe red streams w i l l
cascade harmless ly . ∗ /

f l u s h B u f f e r ( ) ;
out . w r i t e ( b , o f f , len ) ;
r e t u r n ;

}
i f ( len > buf . leng th − count ) {

f l u s h B u f f e r ( ) ;
}
System . arraycopy ( b , o f f , buf , count , len ) ;
count += len ;

}
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/∗ ∗
∗ Flushes t h i s bu f fe red output stream . This fo rces any bu f fe red
∗ output bytes to be w r i t t e n out to the under l y ing output stream .
∗
∗ @exception IOExcept ion i f an I /O e r r o r occurs .
∗ @see java . i o . F i l te rOutpu tS t ream #out
∗ /

p u b l i c synchronized vo id f l u s h ( ) throws IOExcept ion {
f l u s h B u f f e r ( ) ;
out . f l u s h ( ) ;

}
}
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Byte OutputStreams vs. Char Writers
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Byte OutputStreams
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/∗
∗ Copyr ight 1996−2006 Sun Microsystems , Inc . A l l R ights Reserved .
∗ . . .
∗ /

package java . i o ;

/∗ ∗
∗ A <code>PrintStream </ code> adds f u n c t i o n a l i t y to another output
∗ stream , namely the a b i l i t y to p r i n t rep resen ta t i ons o f var ious
∗ data values conven ien t l y . Two other fea tu res are prov ided as
∗ we l l . Un l ike o ther output streams , a <code>PrintStream </ code>
∗ never throws an <code>IOException </ code >; instead , excep t iona l
∗ s i t u a t i o n s merely set an i n t e r n a l f l a g t h a t can be tes ted v ia
∗ the <code>checkError </ code> method .
∗ Opt iona l l y , a <code>PrintStream </ code> can be created so as to f l u s h
∗ a u t o m a t i c a l l y ; t h i s means t h a t the <code> f lush </ code> method i s
∗ a u t o m a t i c a l l y invoked a f t e r a byte ar ray i s w r i t t en , one of the
∗ <code> p r i n t l n </ code> methods i s invoked , . . .
∗ /

p u b l i c c lass Pr in tSt ream extends F i l te rOutpu tS t ream
implements Appendable , Closeable

{
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p r i v a t e boolean autoFlush = f a l s e ;
p r i v a t e boolean t r o u b l e = f a l s e ;

/∗ ∗
∗ Track both the tex t− and character−output streams , so t h a t

t h e i r b u f f e r s
∗ can be f lushed w i thou t f l u s h i n g the e n t i r e stream .
∗ /

p r i v a t e Bu f fe redWr i te r tex tOut ;
p r i v a t e OutputStreamWriter charOut ;
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/∗ I n i t i a l i z a t i o n i s fac to red i n t o a p r i v a t e cons t ruc to r
∗ ( note the swapped parameters so t h a t t h i s one isn ’ t
∗ confused wi th the p u b l i c one ) and a separate i n i t method
∗ so t h a t the f o l l o w i n g two p u b l i c cons t ruc to rs can share code .
∗ . . .
∗ /

p r i v a t e Pr in tSt ream ( boolean autoFlush , OutputStream out )
{

super ( out ) ;
i f ( out == n u l l )

throw new Nu l lPo in te rExcep t ion ( " Nu l l ou tput stream " ) ;
t h i s . autoFlush = autoFlush ;

}
p r i v a t e vo id i n i t ( OutputStreamWriter osw) {

t h i s . charOut = osw ;
t h i s . tex tOut = new Buf fe redWr i te r ( osw) ;

}
p u b l i c Pr in tSt ream ( OutputStream out , boolean autoFlush ) {

t h i s ( autoFlush , out ) ;
i n i t (new OutputStreamWriter ( t h i s ) ) ;

}
p u b l i c Pr in tSt ream ( OutputStream out ) {

t h i s ( out , f a l s e ) ;
}
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p u b l i c vo id f l u s h ( ) {
synchronized ( t h i s ) {

t r y {
ensureOpen ( ) ;
out . f l u s h ( ) ;

}
catch ( IOExcept ion x ) {

t r o u b l e = t rue ;
}

}
}
p u b l i c vo id c lose ( ) {

/ / s i m i l a r to f l u s h ( )
}

p u b l i c vo id w r i t e ( i n t b ) {
/ / s i m i l a r to f l u s h ( )

}

p u b l i c vo id w r i t e ( byte buf [ ] , i n t o f f , i n t len ) {
/ / s i m i l a r to f l u s h ( )

}
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/∗
∗ The f o l l o w i n g p r i v a t e methods on the tex t− and
∗ character−output streams always f l u s h the stream
∗ bu f fe rs , so t h a t w r i t e s to the under l y ing byte
∗ stream occur as prompt ly as wi th the o r i g i n a l Pr in tSt ream .
∗ /

p r i v a t e vo id w r i t e ( S t r i n g s ) {
t r y {

synchronized ( t h i s ) {
ensureOpen ( ) ;
tex tOut . w r i t e ( s ) ;
tex tOut . f l u s h B u f f e r ( ) ;
charOut . f l u s h B u f f e r ( ) ;
i f ( autoFlush && ( s . indexOf ( ’ \ n ’ ) >= 0) )

out . f l u s h ( ) ;
}

}
catch ( In te r rup ted IOExcep t ion x ) {

Thread . currentThread ( ) . i n t e r r u p t ( ) ;
}
catch ( IOExcept ion x ) {

t r o u b l e = t rue ;
}

}
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p u b l i c vo id p r i n t ( double d ) {
w r i t e ( S t r i n g . valueOf ( d ) ) ;

}

/∗ ∗
∗ P r i n t s an ob jec t .
∗ . . .
∗ @see java . lang . Object# t o S t r i n g ( )
∗ /

p u b l i c vo id p r i n t ( Object ob j ) {
w r i t e ( S t r i n g . valueOf ( ob j ) ) ;

}

p u b l i c vo id p r i n t l n ( Object x ) {
S t r i n g s = S t r i n g . valueOf ( x ) ;
synchronized ( t h i s ) {

p r i n t ( s ) ;
newLine ( ) ;

}
}
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/∗ ∗
∗ @since : 1.5
∗ /

p u b l i c Pr in tSt ream p r i n t f ( S t r i n g format , Object . . . args ) {
r e t u r n format ( format , args ) ;

}

/∗ ∗
∗ Wri tes a format ted s t r i n g to t h i s output stream
∗ using the s p e c i f i e d format s t r i n g and arguments .
∗ . . .
∗ /

p u b l i c Pr in tSt ream format ( S t r i n g format , Object . . . args ) {
/ / some more compl icated code wi th another c lass

}
}
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