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CHAPTER

Package
javaio

Description

Provides classes for input and output through data streams.

Since; CLDC 1.0

Class Summary

Inter faces

Dat al nput

Dat aQut put

Classes

Byt eArrayl nput St ream

Byt eAr rayQut put St r eam
Dat al nput St r eam

Dat aQut put St r eam

| nput St ream

I nput St r eanReader

Cut put St r eam

Qut put StreanWiter

Print Stream

Reader

Witer

Exceptions
EOFExcepti on

The Dat al nput interface provides for reading bytes from a binary stream and
reconstructing from them datain any of the Java primitive types.

The Dat aQut put interface provides for converting data from any of the Java
primitive typesto a series of bytes and writing these bytes to a binary stream.

A Byt eArrayl nput St r eamcontains an interna buffer that contains bytes that
may be read from the stream.

This class implements an output stream in which the data is written into a byte array.

A datainput stream lets an application read primitive Java data types from an
underlying input stream in a machine-independent way.

A data output stream lets an application write primitive Java data types to an output
stream in a portable way.

This abstract classis the superclass of all classes representing an input stream of bytes.

An InputStreamReader is a bridge from byte streams to character streams: It reads
bytes and translates them into characters.

This abstract classis the superclass of all classes representing an output stream of
bytes.

An OutputStreamWriter is a bridge from character streams to byte streams: Characters
written to it are trandated into bytes.

A Pri nt St r eamadds functionality to another output stream, namely the ability to
print representations of various data val ues conveniently.

Abstract class for reading character streams.

Abstract class for writing to character streams.

Signalsthat an end of file or end of stream has been reached unexpectedly during input.




java.io

Class Summary

I nt errupt edl OExcepti on
| OException

Unsupport edEncodi ngExc
eption

UTFDat aFor mat Excepti on

Signalsthat an 1/0 operation has been interrupted.
Signalsthat an 1/0 exception of some sort has occurred.

The Character Encoding is not supported.

Signals that amalformed UTF-8 string has been read in a datainput stream or by any
class that implements the data input interface.




javaio
javaio

ByteArrayl nputStream

Declaration
public class ByteArrayl nput Stream extends | nput Stream

java. |l ang. oj ect

+--java.io. | nputStream

+--java.io. ByteArrayl nput Stream

Description

ByteArrayl nputStream

A Byt eArrayl nput St r eamcontains an internal buffer that contains bytes that may be read from the
stream. An internal counter keeps track of the next byte to be supplied by ther ead method.

Since: JDK1.0,CLDC 1.0

Member Summary

Fields
protected byte[] buf
protected int count
protected int mark
protected int pos
Constructors
Byt eArrayl nput St ream( byt e[ ]
Byt eArrayl nput St ream( byt e[ ]
Methods
int available()
void close()
void mark(int readAheadLinmit)
bool ean mar kSupported()
int read()
int read(byte[] b, int off, int
void reset()
I ong skip(long n)

buf )

buf, int

| en)

of fset, int |ength)

Inherited Member Summary

Methodsinherited from class| nput St r eam
read(byte[])

Methodsinherited from class Obj ect




ByteArraylnputStream javaio
buf

Inherited Member Summary

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wai t (), wait()

Fields

buf

Declaration:
protected byte[] buf

Description:
An array of bytes that was provided by the creator of the stream. Elementsbuf [ O] through buf [ count -
1] aretheonly bytesthat can ever be read from the stream; element buf [ pos] isthe next byte to be read.

pos

Declaration:
protected int pos

Description:
The index of the next character to read from the input stream buffer. This value should aways be
nonnegative and not larger than the value of count . The next byte to be read from the input stream buffer

will bebuf [ pos] .

mark

Declaration:
protected int mark

Description:

The currently marked position in the stream. ByteArrayl nputStream objects are marked at position zero by
default when constructed. They may be marked at another position within the buffer by the mar k()
method. The current buffer position is set to this point by ther eset () method.

Since JDK1.1

count

Declaration:
protected int count

Description:

The index one greater than the last valid character in the input stream buffer. This value should always be
nonnegative and not larger than the length of buf . It is one greater than the position of the last byte within
buf that can ever be read from the input stream buffer.



javaio ByteArraylnputStream
ByteArrayl nputStream(byte[])

Constructors

ByteArrayl nputStream(byte[])

Declar ation:
public ByteArrayl nput Strean(byte[] buf)

Description:
CreatesaByt eArr ayl nput St r eamso that it uses buf asits buffer array. The buffer array is not
copied. Theinitia value of pos is0 and the initial value of count isthelength of buf .

Parameters:
buf - theinput buffer.

ByteArrayl nputStream(byte]], int, int)

Declaration:
public ByteArrayl nput Strean(byte[] buf, int offset, int |length)

Description:
CreatesByt eAr r ayl nput St r eamthat usesbuf asitsbuffer array. Theinitial value of pos isof f set
and theinitial value of count isof f set +l engt h. The buffer array is not copied.

Note that if bytes are simply read from the resulting input stream, elements buf [ pos] through
buf [ pos+l en- 1] will beread; however, if ar eset operation is performed, then bytesbuf [ 0]
through buf [ pos- 1] will then become available for input.

Parameters:
buf - theinput buffer.

of f set - the offset in the buffer of thefirst byte to read.

| engt h - the maximum number of bytes to read from the buffer.

M ethods

read()

Declaration:
public int read()

Description:
Reads the next byte of data from this input stream. The value byte isreturned asani nt intherange 0 to
255. If no byte is available because the end of the stream has been reached, the value - 1 is returned.

Thisr ead method cannot block.
Overrides. read inclass| nput St ream
Returns: the next byte of data, or - 1 if the end of the stream has been reached.

read(byte[], int, int)

Declaration:
public int read(byte[] b, int off, int len)



ByteArraylnputStream javaio
skip(long)

Description:

Readsupto| en bytes of datainto an array of bytes from thisinput stream. If pos equalscount , then- 1
isreturned to indicate end of file. Otherwise, the number k of bytesread is equal to the smaller of | en and
count - pos. If k ispositive, then bytes buf [ pos] through buf [ pos+k- 1] are copiedinto b[ of f]
through b[ of f +k- 1] inthe manner performed by Syst em ar r aycopy. Thevauek isadded into
pos and k isreturned.

Thisr ead method cannot block.
Overrides. read inclass| nput St r eam

Parameters;
b - the buffer into which the datais read.

of f - the start offset of the data.
| en - the maximum number of bytes read.

Returns: thetotal number of bytes read into the buffer, or - 1 if there is no more data because the end of
the stream has been reached.

skip(long)

Declaration:
public long skip(long n)

Description:

Skips n bytes of input from thisinput stream. Fewer bytes might be skipped if the end of the input stream is
reached. The actual number k of bytes to be skipped is equal to the smaller of n and count - pos. The
value k isadded into pos and k isreturned.

Overrides. ski pinclassl nput St ream

Parameters:
n - the number of bytes to be skipped.

Returns: the actual number of bytes skipped.

available()

Declaration:
public int avail able()

Description:
Returns the number of bytesthat can be read from thisinput stream without blocking. The value returned is
count - pos, whichisthe number of bytesremaining to be read from the input buffer.

Overrides. avai | abl e inclass| nput St ream
Returns: the number of bytes that can be read from the input stream without blocking.

mar k Supported()

Declaration:
publ i ¢ bool ean mar kSupported()

Description:
Tests if ByteArraylnputStream supports mark/reset.

Overrides. mar kSupport edinclass| nput St ream



javaio ByteArraylnputStream
mark(int)

Returns: t r ue if thistrue type supports the mark and reset method; f al se otherwise.
Since: JDK1.1

mark(int)

Declaration:
public void mark(int readAheadLimt)

Description:
Set the current marked position in the stream. ByteArrayl nputStream objects are marked at position zero by
default when constructed. They may be marked at another position within the buffer by this method.

Overrides. mar k inclass| nput St ream

Parameters:
readl i m t -the maximum limit of bytes that can be read before the mark position becomesinvalid.

Since JDK1.1

reset()

Declaration:
public void reset()

Description:
Resets the buffer to the marked position. The marked position is the beginning unless another position was
marked. The value of pos issetto 0.

Overrides: reset inclassl nput St ream

close()

Declaration:
public void close()
throws | OException

Description:
Closes thisinput stream and releases any system resources associated with the stream.

Overrides. cl oseinclass| nput St r eam

Throws:
| OExcepti on - if an /O error occurs.



ByteArrayOutputStream javaio
close()

javaio

ByteArrayOutputStream

Declaration
public class ByteArrayCQutput Stream extends Qut put Stream

java. |l ang. oj ect

+--java.io. Qut put Stream

I
+--java.io. Byt eArrayCQut put Stream

Description

This class implements an output stream in which the datais written into a byte array. The buffer automatically
grows as dataiswritten to it. The datacan beretrieved usingt oByt eArray() andt oStri ng().

Since: JDK1.0,CLDC 1.0

Member Summary

Fields
protected byte[] buf
protected int count
Constructors
Byt eArrayQut put St rean()
Byt eArrayQut put Strean(i nt size)
Methods

void close()
void reset()
int size()
byte[] toByteArray()
java.lang. String toString()
void wite(byte[] b, int off, int Ien)
void wite(int b)

Inherited Member Summary

Methodsinherited from class Obj ect

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
Methodsinherited from class Qut put St r eam

flush(), wite(byte[])




javaio ByteArrayOutputStream

buf
Fields
buf
Declar ation:
protected byte[] buf
Description:
The buffer where datais stored.
count
Declaration:
protected int count
Description:
The number of valid bytesin the buffer.
Constructors
ByteArrayOutputStream()
Declaration:
public ByteArrayCQut put Stream()
Description:
Creates anew byte array output stream. The buffer capacity isinitially 32 bytes, though its size increases if
necessary.

ByteArrayOutputStream(int)

Declaration:
public ByteArrayCQutput Strean(int size)

Description:
Creates anew byte array output stream, with a buffer capacity of the specified size, in bytes.

Parameters:
si ze - theinitial size.

Throws:
java. l ang. I | | egal Argunent Excepti on - if sizeis negative.

M ethods

write(int)

Declaration:
public void wite(int b)

Description:
Writes the specified byte to this byte array output stream.

Overrides: wri t einclassQut put St ream



ByteArrayOutputStream javaio

write(byte]], int, int)

Parameters:
b - the byte to be written.

write(byte]], int, int)

Declaration:
public void wite(byte[] b, int off, int Ien)

Description:
Writes| en bytes from the specified byte array starting at offset of f to this byte array output stream.

Overrides. writ einclassQut put St ream

Parameters:
b - the data.

of f - the start offset in the data.
| en - the number of bytesto write.

reset()

Declaration:
public void reset()

Description:
Resetsthe count field of this byte array output stream to zero, so that all currently accumulated output in
the output stream is discarded. The output stream can be used again, reusing the already allocated buffer

space.
See Also: Byt eArrayl nput St ream count

toByteArray()

Declaration:
public byte[] toByteArray()

Description:
Creates anewly allocated byte array. Its size is the current size of this output stream and the valid contents
of the buffer have been copied into it.

Returns: the current contents of this output stream, as a byte array.
See Also: si ze()

size()

Declar ation:
public int size()

Description:
Returns the current size of the buffer.

Returns: the value of thecount field, which isthe number of valid bytesin this output stream.
See Also: count

toString()

10

Declaration:
public java.lang.String toString()



javaio ByteArrayOutputStream
close()

Description:
Converts the buffer's contents into a string, translating bytes into characters according to the platform’s

default character encoding.

Overrides: t oSt ri nginclassObj ect

Returns: String trandated from the buffer’s contents.
Since: JDK1.1

close()

Declaration:
public void close()
throws | OException

Description:
Closes this output stream and releases any system resources associated with this stream. A closed stream

cannot perform output operations and cannot be reopened.
Overrides. cl oseinclassQut put St ream

Throws:
| OExcepti on - if an 1/O error occurs.

11



Datal nput javaio

close()
javaio

Datal nput

Declaration
public interface Datal nput

All Known Subinterfaces. j avax. mi croedi tion. i o. Dat agram
All Known Implementing Classes: Dat al nput St r eam

Description

The Dat al nput interface provides for reading bytes from a binary stream and reconstructing from them data
in any of the Java primitive types. Thereis also afacility for reconstructing aSt r i ng from datain Java
modified UTF-8 format.

It is generally true of all the reading routines in thisinterface that if end of fileis reached before the desired
number of bytes has been read, an EOFExcept i on (whichisakind of | CExcept i on) isthrown. If any byte
cannot be read for any reason other than end of file, an | OExcept i on other than EOFExcept i on isthrown.
In particular, an | OExcept i on may be thrown if the input stream has been closed.

Since: JDK1.0,CLDC 1.0

See Also: Dat al nput St r eam Dat aQut put

Member Summary

Methods
bool ean readBool ean()
byte readByte()
char readChar ()
doubl e readDoubl e()
float readFl oat()
void readFully(byte[] b)
void readFully(byte[] b, int off, int len)
int readlnt()
| ong readLong()
short readShort ()
int readUnsi gnedByte()
int readUnsi gnedShort ()
java.lang. String readUTF()
int skipBytes(int n)

12



javaio Datal nput
readFully(bytel[])

M ethods

readFully(bytel])

Declar ation:
public void readFul l y(byte[] b)
throws | CException

Description:
Reads some bytes from an input stream and stores them into the buffer array b. The number of bytesread is
equal to the length of b.

This method blocks until one of the following conditions occurs:
* b. | engt h bytes of input data are available, in which case a normal return is made.
« End of fileis detected, in which case an EOFExcept i on isthrown.
¢ An1/O error occurs, in which case an | OExcept i on other than EOFExcept i on isthrown.

If bisnul | ,aNul | Poi nt er Excepti on isthrown. If b. | engt h iszero, then no bytes are read.
Otherwise, thefirst byteread is stored into element b[ 0] , the next oneinto b[ 1] , and so on. If an
exception is thrown from this method, then it may be that some but not all bytes of b have been updated
with data from the input stream.

Parameters;
b - the buffer into which the datais read.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on -if an /O error occurs.

readFully(byte[], int, int)

Declaration:
public void readFul l y(byte[] b, int off, int I|en)
throws | OException

Description:
Reads| en bytes from an input stream.

This method blocks until one of the following conditions occurs:
« | en bytes of input data are available, in which case anormal return is made.
« End of fileis detected, in which case an EOFExcept i on isthrown.
* Anl/O error occurs, in which casean | OExcept i on other than EOFExcept i on isthrown.

If bisnul | ,aNul | Poi nt er Excepti on isthrown. If of f isnegative, or | en is negative, or

of f +| en isgreater than the length of thearray b, then an | ndexCQut O BoundsExcept i on isthrown.
If | en iszero, then no bytes are read. Otherwise, thefirst byteread is stored into element b[ of f ], the
next oneinto b[ of f +1] , and so on. The number of bytesread is, at most, equal to | en.

Parameters:
b - the buffer into which the datais read.

of f - anint specifying the offset into the data.
| en - anint specifying the number of bytes to read.

13
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skipBytes(int)

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on -if an /O error occurs.

skipBytes(int)

Declaration:
public int skipBytes(int n)

throws | OException
Description:
Makes an attempt to skip over n bytes of datafrom the input stream, discarding the skipped bytes.
However, it may skip over some smaller number of bytes, possibly zero. This may result from any of a
number of conditions; reaching end of file before n bytes have been skipped is only one possibility. This
method never throws an EOFExcept i on. The actual number of bytes skipped is returned.

Parameters:
n - the number of bytes to be skipped.

Returns: the actual number of bytes skipped.

Throws:
| OExcepti on - if an I/O error occurs.

readBoolean()

Declar ation:
publ i ¢ bool ean readBool ean()
throws | CException

Description:
Reads one input byte and returnst r ue if that byteis nonzero, f al se if that byte is zero. Thismethod is
suitable for reading the byte written by thewr i t eBool ean method of interface Dat aQut put .

Returns. thebool ean value read.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on - if an /O error occurs.

readByte()

14

Declar ation:
public byte readByte()
throws | OException

Description:

Reads and returns one input byte. The byte is treated as a signed value in the range - 128 through 127,
inclusive. This method is suitable for reading the byte written by thewr i t eByt e method of interface
Dat aQut put .

Returns: the 8-bit value read.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcept i on - if an I/O error occurs.
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readUnsignedByte()

readUnsignedByte()

Declaration:
public int readUnsi gnedByte()
throws | OException

Description:

Reads one input byte, zero-extends it to type i nt , and returns the result, which is therefore in the range 0
through 255. This method is suitable for reading the byte written by thewr i t eByt e method of interface
Dat aQut put if theargument towr i t eByt e wasintended to be avaluein the range 0 through 255.

Returns: the unsigned 8-bit value read.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on - if an 1/O error occurs.

readShort()

Declaration:
public short readShort ()
throws | OException

Description:
Readstwo input bytesand returnsashort value. Let a bethefirst byteread and b be the second byte. The
valuereturned is:

(short)((a << 8) | (b & Oxff))

This method is suitable for reading the bytes written by thewr i t eShor t method of interface
Dat aQut put .

Returns: the 16-bit value read.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on - if an I/O error occurs.

readUnsignedShort()

Declaration:
public int readUnsi gnedShort ()
throws | CException

Description:
Reads two input bytes, zero-extendsit to typei nt , and returnsani nt vauein the range O through
65535. Let a bethefirst byte read and b be the second byte. The value returned is:

(((a & Oxff) << 8) | (b & Oxff))

This method is suitable for reading the bytes written by thewr i t eShor t method of interface
Dat aCut put if theargumenttowr i t eShor t wasintended to be avaluein the range O through 65535.

Returns: the unsigned 16-bit value read.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on - if an /O error occurs.
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readChar()

readChar ()

Declaration:
public char readChar()
throws | OException

Description:
Reads an input char and returnsthe char value. A Unicode char ismade up of two bytes. Let a be the
first byte read and b be the second byte. The value returned is:

(char)((a << 8) | (b & 0xff))
This method is suitable for reading bytes written by thewr i t eChar method of interface Dat aQut put .
Returns: the Unicode char read.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on - if an 1/O error occurs.

readint()

Declaration:
public int readlnt()
throws | OException

Description:
Reads four input bytes and returnsani nt value. Let a bethefirst byteread, b be the second byte, ¢ be the
third byte, and d be the fourth byte. The valuereturned is:

(((a & Oxff) << 24) | ((b & Oxff) << 16) |
&#32: ((c & Oxff) << 8) | (d & Oxff))

This method is suitable for reading bytes written by thewr i t el nt method of interface Dat aCut put .
Returns: thei nt valueread.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcept i on - if an I/O error occurs.

readL ong()
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Declaration:
public | ong readLong()
throws | CException

Description:

Reads eight input bytes and returnsal ong value. Let a be the first byte read, b be the second byte, ¢ be
the third byte, d be the fourth byte, e be the fifth byte, f be the sixth byte, g be the seventh byte, and h be
the eighth byte. The value returned is:
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readF oat()

Oxff) << 56)
Oxff) << 48)
oxff) << 40)
Oxff) << 32)
Oxff) << 24)
Oxff) << 16)
Oxff) << 8)
oxff)))

o
=}
e
=
Ro 9 Ro R0 Ro R0 R0 R0

This method is suitable for reading bytes written by thewr i t eLong method of interface Dat aQut put .
Returns: thel ong value read.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on -if an I/O error occurs.

readFloat()

Declaration:
public float readFl oat ()
throws | OException

Description:

Reads four input bytes and returnsaf | oat value. It doesthis by first constructing ani nt valuein exactly
the manner of ther eadl nt method, then converting thisi nt valuetoaf | oat in exactly the manner of
themethod FI oat . i nt Bi t sToFl oat . Thismethod is suitable for reading bytes written by the

wri t eFl oat method of interface Dat aQut put .

Returns; thef | oat valueread.

Throws:
ECFEXxcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on - if an 1/O error occurs.
Since. CLDC 1.1

readDouble&()

Declaration:
publ i c doubl e readDoubl e()
throws | OException

Description:

Reads eight input bytes and returns adoubl e value. It does this by first constructing al ong valuein
exactly the manner of ther eadl ong method, then converting thisl ong valueto adoubl e in exactly the
manner of the method Doubl e. | ongBi t sToDoubl e. Thismethod is suitable for reading bytes written
by thewr i t eDoubl e method of interface Dat aQut put .

Returns: thedoubl e valueread.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on - if an I/O error occurs.
Since: CLDC1.1
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readUTF()

readUTF()
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Declaration:
public java.lang. String readUTF()
throws | OException

Description:

Reads in a string that has been encoded using a modified UTF-8 format. The general contract of r eadUTF
isthat it reads a representation of a Unicode character string encoded in Java modified UTF-8 format; this
string of charactersisthen returnedasa St ri ng.

First, two bytes are read and used to construct an unsigned 16-bit integer in exactly the manner of the

r eadUnsi gnedShort method . Thisinteger valueis called the UTF length and specifies the number of
additional bytesto be read. These bytes are then converted to characters by considering themin groups. The
length of each group is computed from the value of the first byte of the group. The byte following a group,
if any, isthefirst byte of the next group.

If thefirst byte of a group matches the bit pattern Oxxxxxxx (where x means “may be 0 or 1"), then the
group consists of just that byte. The byte is zero-extended to form a character.

If thefirst byte of a group matches the bit pattern 110xxxxXx, then the group consists of that bytea and a
second byte b. If there is no byte b (because byte a was the last of the bytesto be read), or if byte b does
not match the bit pattern 10xxxxxx, then a UTFDat aFor mat Except i on isthrown. Otherwise, the
group is converted to the character:

(char)(((a& 0x1F) << 6) | (b & Ox3F))

If thefirst byte of a group matches the bit pattern 1110xxxXx, then the group consists of that byte a and
two more bytesb and c. If thereis no byte ¢ (because byte a was one of the last two of the bytesto be
read), or either byte b or byte ¢ does not match the bit pattern L0xxxxxXx, then a

UTFDat aFor mat Except i on isthrown. Otherwise, the group is converted to the character:

(char)(((a & OxOF) << 12) | ((b & Ox3F) << 6) | (c & O0x3F))

If thefirst byte of a group matches the pattern 1111xxxx or the pattern 10xxxxxx, then a
UTFDat aFor mat Except i on isthrown.

If end of fileis encountered at any time during this entire process, then an EOFExcept i on isthrown.

After every group has been converted to a character by this process, the characters are gathered, in the same
order in which their corresponding groups were read from the input stream, to forma St r i ng, whichis
returned.

Thewr i t eUTF method of interface Dat aQut put may be used to write data that is suitable for reading
by this method.

Returns: aUnicode string.

Throws:
EOFExcept i on - if this stream reaches the end before reading all the bytes.

| OExcepti on -if an /O error occurs.
UTFDat aFor nat Except i on - if the bytes do not represent avalid UTF-8 encoding of a string.
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readUTF()

javaio

Datal nputStream

Declaration
public class Datal nput Stream extends | nput Stream i npl enents Dat al nput

java. |l ang. oj ect

+--java.io. | nputStream

+--java.io. Dat al nput Stream

All Implemented Interfaces: Dat al nput

Description

A datainput stream lets an application read primitive Java data types from an underlying input stream in a
machine-independent way. An application uses a data output stream to write datathat can later be read by adata
input stream.

Since: JDK1.0,CLDC 1.0

See Also: Dat aCut put St r eam

Member Summary

Fields
protected InputStream in
Constructors
Dat al nput St rean( | nput St ream i n)
Methods

int avail able()
void close()
void mark(int readlimt)
bool ean nar kSupported()
int read()
int read(byte[] b)
int read(byte[] b, int off, int |en)
bool ean readBool ean()
byte readByte()
char readChar ()
doubl e readDoubl e()
float readFl oat()
void readFul ly(byte[] b)
void readFul ly(byte[] b, int off, int len)
int readlnt()
I ong readLong()
short readShort()
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in

Member Summary

int readUnsi gnedByte()
int readUnsi gnedShort ()
java.lang. String readUTF()
static readUTF(Datal nput in)
java.lang. String
void reset()
I ong skip(long n)
int skipBytes(int n)

Inherited Member Summary

Methods inherited from class Obj ect

equal s(Ooj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wait(), wait()

Fields

Declaration:
protected java.io.lnputStreamin

Description:
Theinput stream.

Constructors

Datal nputStream(I nputStream)

Declaration:

publ i c Datal nput Strean(java.io.|nputStreamin)

Description:

CreatesaDat al nput St r eamand savesits argument, the input stream i n, for later use.

Parameters:
i n - theinput stream.

M ethods

read()

Declaration:
public int read()
throws | OException

20
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read(byte]])

Description:

Reads the next byte of data from this input stream. The value byteisreturned asani nt intherangeO to
255. If no byteis available because the end of the stream has been reached, the value - 1 isreturned. This
method blocks until input datais available, the end of the stream is detected, or an exception is thrown.

This method simply performsi n. r ead() and returns the result.
Overrides. read inclass| nput St r eam
Returns: the next byte of data, or - 1 if the end of the stream is reached.

Throws:
| OExcepti on - if an I/O error occurs.

read(bytef])

Declaration:
public final int read(byte[] b)
t hrows | CException

Description:
See the genera contract of ther ead method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Overrides. read inclass| nput St r eam

Parameters:
b - the buffer into which the data is read.

Returns: thetotal number of bytes read into the buffer, or - 1 if there is no more data because the end of
the stream has been reached.

Throws:
| OExcepti on - if an I/O error occurs.

SeeAlso: | nput Stream read(byte[], int, int)

read(byte]], int, int)

Declaration:
public final int read(byte[] b, int off, int Ien)
throws | CException

Description:
Readsupto| en bytes of datafrom thisinput stream into an array of bytes. This method blocks until some
input is available.

This method simply performsi n. read(b, off, |en) andreturnsthe result.
Overrides. read inclass| nput St r eam

Parameters:
b - the buffer into which the datais read.

of f - the start offset of the data.
| en - the maximum number of bytes read.

Returns: thetotal number of bytes read into the buffer, or - 1 if there is no more data because the end of
the stream has been reached.
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readFully(bytel[])

Throws:
| OExcepti on -if an /O error occurs.

readFully(byte[])

Declaration:
public final void readFul ly(byte[] b)
throws | OException

Description:
See the genera contract of ther eadFul | y method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: readFul | y ininterface Dat al nput

Parameters;
b - the buffer into which the datais read.

Throws:
EOFExcept i on - if thisinput stream reaches the end before reading all the bytes.

| OExcepti on -if an /O error occurs.

readFully(byte[], int, int)

Declaration:
public final void readFully(byte[] b, int off, int len)
throws | OException

Description:
See the genera contract of ther eadFul | y method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: readFul | y ininterface Dat al nput

Parameters;
b - the buffer into which the datais read.

of f - the start offset of the data.
| en - the number of bytesto read.

Throws:
EOFExcept i on - if thisinput stream reaches the end before reading all the bytes.

| OExcepti on - if an I/O error occurs.

skipBytes(int)

Declaration:
public final int skipBytes(int n)
throws | OException

Description:
See the general contract of the ski pByt es method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: ski pByt es ininterface Dat al nput
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readBoolean()

Parameters:
n - the number of bytes to be skipped.

Returns: the actual number of bytes skipped.

Throws:
| OExcepti on - if an 1/O error occurs.

readBoolean()

Declaration:
public final bool ean readBool ean()
throws | OException

Description:
See the genera contract of ther eadBool ean method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: r eadBool ean ininterface Dat al nput
Returns: thebool ean valueread.

Throws:
EOFExcept i on - if thisinput stream has reached the end.

| OExcepti on -if an /O error occurs.

readByte()

Declaration:
public final byte readByte()
throws | OException

Description:
See the genera contract of ther eadByt e method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: r eadByt e ininterface Dat al nput
Returns: the next byte of thisinput stream as a signed 8-bit byt e.

Throws:
EOFExcept i on - if thisinput stream has reached the end.

| OExcepti on - if an I/O error occurs.

readUnsignedByte()

Declaration:
public final int readUnsi gnedByte()
throws | OException

Description:
See the genera contract of ther eadUnsi gnedByt e method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: r eadUnsi gnedByt e ininterface Dat al nput
Returns: the next byte of thisinput stream, interpreted as an unsigned 8-bit number.
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readShort()

Throws:
EOFExcept i on - if thisinput stream has reached the end.

| OExcepti on -if an /O error occurs.

readShort()

Declaration:
public final short readShort()
throws | OException

Description:
See the genera contract of ther eadShor t method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: readShort ininterface Dat al nput
Returns: the next two bytes of thisinput stream, interpreted as a signed 16-bit number.

Throws:
EOFExcept i on - if thisinput stream reaches the end before reading two bytes.

| OExcepti on - if an /O error occurs.

readUnsignedShort()

Declaration:
public final int readUnsi gnedShort ()
throws | OException

Description:
See the genera contract of ther eadUnsi gnedShor t method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: r eadUnsi gnedShort ininterface Dat al nput
Returns: the next two bytes of thisinput stream, interpreted as an unsigned 16-bit integer.

Throws:
EOFExcept i on - if thisinput stream reaches the end before reading two bytes.

| OExcept i on - if an I/O error occurs.

readChar ()
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Declaration:
public final char readChar ()
t hrows | CException

Description:
See the general contract of ther eadChar method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: r eadChar ininterface Dat al nput
Returns: the next two bytes of thisinput stream as a Unicode character.

Throws:
EOFExcept i on - if thisinput stream reaches the end before reading two bytes.
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readint()

| OExcepti on -if an /O error occurs.

readint()

Declaration:
public final int readlnt()
throws | OException

Description:
See the genera contract of ther eadl nt method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: readl nt ininterface Dat al nput
Returns: the next four bytes of thisinput stream, interpreted asani nt .

Throws:
EOFExcept i on - if thisinput stream reaches the end before reading four bytes.

| OExcept i on - if an I/O error occurs.

readL ong()

Declaration:
public final |ong readLong()
throws | OException

Description:
See the genera contract of ther eadLong method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: r eadLong ininterface Dat al nput
Returns: the next eight bytes of thisinput stream, interpreted asal ong.

Throws:
EOFExcept i on - if thisinput stream reaches the end before reading eight bytes.

| OExcepti on - if an I/O error occurs.

readFloat()

Declaration:
public final float readFloat()
t hrows | CException

Description:
See the genera contract of ther eadFl oat method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: r eadFl oat ininterface Dat al nput
Returns: the next four bytes of thisinput stream, interpreted asaf | oat .

Throws:
EOFExcept i on - if thisinput stream reaches the end before reading four bytes.

| OExcepti on - if an 1/O error occurs.
Since. CLDC 1.1
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readDoubl&()

SeeAlso: readlint(),java.l ang. Fl oat.intBitsToFl oat (int)

readDouble&()

Declaration:
public final double readDoubl e()
throws | OException

Description:
See the genera contract of ther eadDoubl e method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: r eadDoubl e ininterface Dat al nput
Returns: the next eight bytes of thisinput stream, interpreted asadoubl e.

Throws:
EOFExcept i on - if thisinput stream reaches the end before reading eight bytes.

| OExcepti on - if an /O error occurs.
Since: CLDC 1.1
See Also: readLong(),j ava. | ang. Doubl e. | ongBi t sToDoubl e(| ong)

readUTF()

Declaration:
public final java.lang.String readUTF()
throws | OException

Description:
See the genera contract of ther eadUTF method of Dat al nput .

Bytes for this operation are read from the contained input stream.
Specified By: r eadUTF in interface Dat al nput
Returns: aUnicode string.

Throws:
EOFExcept i on - if thisinput stream reaches the end before reading all the bytes.

| OExcepti on - if an I/O error occurs.
See Also: readUTF( Dat al nput)

readUTF(Datal nput)
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Declaration:
public static final java.lang.String readUTF(java.i o.Datal nput in)
throws | CException

Description:

Reads from the stream i n arepresentation of a Unicode character string encoded in Java modified UTF-8
format; this string of charactersisthen returned asa St r i ng. The details of the modified UTF-8
representation are exactly the same asfor the r eadUTF method of Dat al nput .

Parameters:
i n - adatainput stream.

Returns: aUnicode string.
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skip(long)

Throws:
EOFExcept i on - if theinput stream reaches the end before all the bytes.

| OExcepti on -if an /O error occurs.
UTFDat aFor nat Except i on - if the bytes do not represent a valid UTF-8 encoding of a Unicode
string.

See Also: readUnsi gnedShort ()

skip(long)

Declaration:
public long skip(long n)
throws | OException

Description:

Skips over and discards n bytes of data from the input stream. The ski p method may, for avariety of
reasons, end up skipping over some smaller number of bytes, possibly 0. The actual number of bytes
skipped is returned.

This method simply performsi n. ski p(n) .
Overrides. ski pinclassl nput St ream

Parameters:
n - the number of bytes to be skipped.

Returns: the actual number of bytes skipped.

Throws:
| OExcept i on - if an I/O error occurs.

available()

Declar ation:
public int avail able()
throws | CException

Description:
Returns the number of bytes that can be read from this input stream without blocking.

This method simply performsi n. avai | abl e() and returns the result.
Overrides. avai | abl e inclass| nput St ream
Returns: the number of bytes that can be read from the input stream without blocking.

Throws:
| OExcepti on - if an 1/O error occurs.

close()

Declaration:
public void close()
throws | OException

Description:
Closes thisinput stream and rel eases any system resources associated with the stream. This method simply
performsi n. cl ose() .

Overrides. cl oseinclass| nput St r eam
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mark(int)

Throws:
| OExcepti on -if an /O error occurs.

mark(int)

Declaration:
public void mark(int readlimt)

Description:
Marks the current position in thisinput stream. A subsequent call tother eset method repositions this
stream at the last marked position so that subsequent reads re-read the same bytes.

Ther eadl i m t argument tellsthisinput stream to allow that many bytes to be read before the mark
position gets invalidated.

This method simply performsi n. mark(readlimt).
Overrides. mar k inclass| nput St r eam

Parameters:
readl i mt -themaximum limit of bytes that can be read before the mark position becomes invalid.

reset()

Declaration:
public void reset()
throws | OException

Description:
Repositions this stream to the position at the time the mar k method was last called on thisinput stream.

This method simply performsi n. reset ().

Stream marks are intended to be used in situations where you need to read ahead alittle to seewhat'sin the
stream. Often thisis most easily done by invoking some general parser. If the stream is of the type handled
by the parse, it just chugs along happily. If the stream is not of that type, the parser should toss an exception
when it fails. If this happens within readlimit bytes, it allows the outer code to reset the stream and try
another parser.

Overrides. reset inclassl nput St r eam

Throws:
| OExcept i on - if the stream has not been marked or if the mark has been invalidated.

mar kSupported()
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Declaration:
public bool ean mar kSupported()

Description:
Testsif thisinput stream supportsthe mar k and r eset methods. This method simply performs
i n. mar kSupported().

Overrides. mar kSupport edinclass| nput St r eam
Returns: t r ue if this stream type supportsthe mar k and r eset method; f al se otherwise.
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DataOutput

Declaration
public interface DataCutput

All Known Subinterfaces. j avax. mi croedi tion. i o. Dat agram
All Known Implementing Classes: Dat aCut put St r eam

Description

The Dat aQut put interface provides for converting data from any of the Java primitive typesto a series of
bytes and writing these bytesto a binary stream. Thereis aso afacility for converting a St r i ng into Java
modified UTF-8 format and writing the resulting series of bytes.

For all the methods in this interface that write bytes, it is generally true that if a byte cannot be written for any
reason, an | OExcept i on isthrown.

Since: JDK1.0,CLDC 1.0

See Also: Dat al nput , Dat aQut put St r eam

Member Summary

Methods
void wite(byte[] b)
void wite(byte[] b, int off, int |en)
void wite(int b)
void writeBool ean(bool ean v)
void witeByte(int v)
void witeChar(int v)
void witeChars(java.lang.String s)
void writeDoubl e(double v)
void witeFloat(float v)
void witelnt(int v)
void witelLong(long v)
void witeShort(int v)
void witeUTF(java.lang.String s)
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write(int)

M ethods

write(int)

Declar ation:
public void wite(int b)
throws | CException

Description:
Writes to the output stream the eight low-order bits of the argument b. The 24 high-order bits of b are
ignored.

Parameters:
b - the byte to be written.

Throws:
| OExcepti on - if an I/O error occurs.

write(bytel])

Declaration:
public void wite(byte[] b)
t hrows | CException

Description:

Writesto the output stream all the bytesinarray b. If bisnul | ,aNul | Poi nt er Except i on isthrown.
If b. | engt h iszero, then no bytes are written. Otherwise, the byte b[ 0] iswritten first, then b[ 1] , and
so on; the last bytewrittenisb[ b. | engt h- 1] .

Parameters;
b - the data.

Throws:
| OExcepti on - if an /O error occurs.

write(byte[], int, int)
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Declaration:
public void wite(byte[] b, int off, int len)
throws | OException

Description:

Writes| en bytesfrom array b, in order, to the output stream. If b isnul | ,aNul | Poi nt er Excepti on
isthrown. If of f isnegative, or | en isnegative, or of f +| en isgreater than the length of the array b, then
anl ndexQut O BoundsExcept i on isthrown. If | en iszero, then no bytes are written. Otherwise, the
byteb[ of f] iswritten first, then b[ of f +1] , and so on; the last byte writtenisb[ of f +| en- 1] .

Parameters:
b - the data.

of f - the start offset in the data.
| en - the number of bytesto write.

Throws:
| OExcepti on -if an /O error occurs.
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writeBool ean(bool ean)

writeBoolean(boolean)

Declaration:
public void witeBool ean(bool ean v)
throws | OException

Description:

Writesabool ean value to this output stream. If the argument v ist r ue, thevalue ( byt e) 1 iswritten;
if visfal se,thevalue( byt e) 0 iswritten. The byte written by this method may be read by the

r eadBool ean method of interface Dat al nput , which will then return abool ean equal tov.

Parameters:
v - the boolean to be written.

Throws:
| OExcepti on - if an /O error occurs.

writeByte(int)

Declar ation:
public void witeByte(int v)
throws | OException

Description:

Writes to the output stream the eight low- order bits of the argument v. The 24 high-order bits of v are
ignored. (Thismeansthat wr i t eByt e does exactly the samething aswr i t e for an integer argument.)
The byte written by this method may be read by ther eadByt e method of interface Dat al nput , which
will then return abyt e equal to (byt e) v.

Parameters:
v - the byte value to be written.

Throws:
| OExcept i on - if an /O error occurs.

writeShort(int)

Declaration:
public void witeShort(int v)
throws | OException

Description:
Writes two bytes to the output stream to represent the value of the argument. The byte values to be written,

in the order shown, are;

(byte) (Oxff & (v >> 8))
(byte) (Oxff & v)

The bytes written by this method may be read by ther eadShor t method of interface Dat al nput ,
which will then returnashort equal to (short)v.

Parameters:
v -theshort vaueto bewritten.

Throws:
| OExcept i on - if an /O error occurs.
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writeChar(int)

writeChar (int)

Declaration:
public void witeChar(int v)
throws | OException

Description:
Writesachar vaue, which is comprised of two bytes, to the output stream. The byte values to be written,

in the order shown, are;

(byte) (Oxff & (v >> 8))
(byte) (Oxff & v)

The bytes written by this method may be read by ther eadChar method of interface Dat al nput , which
will then return achar equal to (char) v.

Parameters:
v -thechar vaueto bewritten.

Throws:
| OExcepti on -if an /O error occurs.

writelnt(int)

Declaration:
public void witelnt(int v)
throws | OException

Description:
Writesani nt value, which is comprised of four bytes, to the output stream. The byte values to be written,
in the order shown, are:

(byte) (Oxff & (v >> 24))
(byte)(Oxff & (v >> 16))

(byte) (Oxff & (v >> &#32; &#32;8))
(byte) (Oxff & v)

The bytes written by this method may be read by ther eadl nt method of interface Dat al nput , which
will thenreturnani nt equal tov.

Parameters:
v -thei nt valueto be written.

Throws:
| OExcepti on - if an 1/O error occurs.

writel ong(long)
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Declaration:
public void witeLong(long v)
throws | OException

Description:
Writesan | ong value, which is comprised of four bytes, to the output stream. The byte values to be
written, in the order shown, are:
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writeFl oat(float)

(byte) (Oxff & (v >> 56))
(byte) (Oxff & (v >> 48))
(byte) (Oxff & (v >> 40))
(byte)(Oxff & (v >> 32))
(byte) (Oxff & (v >> 24))
(byte) (Oxff & (v >> 16))
(byte)(Oxff & (v >> 8))
(byte) (Oxff & v)

The bytes written by this method may be read by ther eadLong method of interface Dat al nput , which
will then return al ong equal tov.

Parameters:
v - thel ong vaueto be written.

Throws:
| OExcept i on - if an /O error occurs.

writeFloat(float)

Declaration:
public void witeFloat(float v)
t hrows | CException

Description:

Writesaf | oat value, which iscomprised of four bytes, to the output stream. It doesthis asif it first
convertsthisf | oat valuetoani nt inexactly the manner of the Fl oat . f| oat Tol nt Bi t s method
and then writesthei nt valuein exactly the manner of thewr i t el nt method. The bytes written by this
method may be read by ther eadF| oat method of interface Dat al nput , which will then return a

fl oat equal tov.

Parameters:
v - thef | oat valueto be written.

Throws:
| OExcepti on -if an /O error occurs.

Since CLDC1.1

writeDouble(double)

Declaration:
public void witeDoubl e(doubl e v)
throws | OException

Description:

Writesadoubl e value, which is comprised of eight bytes, to the output stream. It doesthis asif it first
convertsthisdoubl e valueto al ong in exactly the manner of the Doubl e. doubl eToLongBi t s
method and then writesthe | ong value in exactly the manner of thewr i t eLong method. The bytes
written by this method may be read by the r eadDoubl e method of interface Dat al nput , which will
then return adoubl e equal tov.

Parameters:
v - thedoubl e valueto be written.

Throws:
| OExcept i on - if an /O error occurs.

Since. CLDC 1.1
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writeChars(String)

writeChars(String)

Declaration:
public void witeChars(java.lang. String s)
throws | OException

Description:

Writes every character in the string s, to the output stream, in order, two bytes per character. If s isnul | ,
aNul | Poi nt er Except i onisthrown. If s. | engt h iszero, then no characters are written. Otherwise,
the character s[ 0] iswritten first, then s[ 1] , and so on; the last character writteniss[ s. | engt h-1] .
For each character, two bytes are actually written, high-order byte first, in exactly the manner of the

wr i t eChar method.

Parameters:
s - the string value to be written.

Throws:
| OExcepti on - if an /O error occurs.

writeUTF(String)

Declaration:
public void witeUTF(java.lang. String s)
throws | OException

Description:

Writes two bytes of length information to the output stream, followed by the Java modified UTF
representation of every character inthe strings. If s isnul |, aNul | Poi nt er Except i on isthrown.
Each character in the string s is converted to agroup of one, two, or three bytes, depending on the value of
the character.

If acharacter c isintherange &#92; u0001 through &#92; u007f , it is represented by one byte:
(byte)c
If acharacter ¢ is&#92; u0000 or isin therange &#92; u0080 through &#92; u07f f , thenitis
represented by two bytes, to be written in the order shown:

(byte)(0xcO | (0x1f & (c >> 6)))

(byte)(0x80 | (0Ox3f & c))
If acharacter c isintherange &%#92; u0800 through uf f f f , then it is represented by three bytes, to be
written in the order shown:

(byte)(0Oxe0 | (O0xOf & (c >> 12)))

(byte)(0x80 | (Ox3f & (¢ >> 6)))

(byte) (0x80 | (0x3f & c))
First, the total number of bytes needed to represent all the characters of s is calculated. If thisnumber is
larger than 65535, then a UTFDat aFor mat Er r or isthrown. Otherwise, this length iswritten to the
output stream in exactly the manner of thewr i t eShort method; after this, the one-, two-, or three-byte
representation of each character in the string s iswritten.

The bytes written by this method may be read by ther eadUTF method of interface Dat al nput , which
will thenreturna St ri ng equal to s.

Parameters:
s - the string value to be written.

Throws:
| OExcepti on - if an /O error occurs.
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writeUTF(String)

javaio

DataOutputStream

Declaration
public class DataCQutput Stream extends Qutput Stream i npl enents DataCut put

java. |l ang. oj ect

+--java.io. Qut put Stream

+--java. i o. Dat aCut put St r eam

All Implemented Interfaces. Dat aQut put

Description
A data output stream lets an application write primitive Java data types to an output stream in a portable way.
An application can then use a data input stream to read the data back in.

Since: JDK1.0,CLDC 1.0

See Also: Dat al nput St ream

Member Summary

Fields
protected QutputStream out
Constructors
Dat aQut put St r ean( Qut put St ream out )
Methods

void close()

void flush()

void wite(byte[] b, int off, int Ien)
void wite(int b)

void writeBool ean(bool ean v)

void witeByte(int v)

void witeChar(int v)

void witeChars(java.lang.String s)
void writeDoubl e(doubl e v)

void witeFloat(float v)

void witelnt(int v)

void witelLong(long v)

void witeShort(int v)

void witeUTF(java.lang.String str)
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out

Inherited Member Summary

Methodsinherited from interface Dat aCut put
wite(byte[])
Methodsinherited from class bj ect

equal s(Ooj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wait(), wait()

Methodsinherited from class Qut put St r eam
wite(byte[])

Fields

out

Declaration:
protected java.io.Qutput Stream out

Description:
The output stream.

Constructors

DataOutput Stream(OutputStream)

Declaration:
publ i ¢ Dat aCut put St reamn(j ava. i o. Qut put St ream out)

Description:
Creates a new data output stream to write data to the specified underlying output stream.

Parameters:
out - the underlying output stream, to be saved for later use.

M ethods

write(int)

Declaration:
public void wite(int b)
throws | OException

Description:
Writes the specified byte (the low eight bits of the argument b) to the underlying output stream.

Implementsthewr i t e method of Qut put St r eam
Specified By: wri t e ininterface Dat aQut put

Overrides. writ einclassQut put Stream
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write(byte[], int, int)

Parameters:
b - thebyt e to be written.

Throws:
| OExcepti on - if an 1/O error occurs.

write(byte]], int, int)

Declaration:
public void wite(byte[] b, int off, int Ien)
throws | OException

Description:
Writes| en bytes from the specified byte array starting at offset of f to the underlying output stream.

Specified By: wri t e ininterface Dat aQut put
Overrides. writ einclassQut put Stream

Parameters:
b - the data.

of f - the start offset in the data.
| en - the number of bytesto write.

Throws:
| OExcepti on -if an /O error occurs.

flush()

Declaration:
public void flush()
throws | OException

Description:
Flushes this data output stream. This forces any buffered output bytes to be written out to the stream.

Thef | ush method of Dat aQut put St r eamcallsthef | ush method of its underlying output stream.
Overrides. fl ushinclassQut put St ream

Throws:
| OExcepti on - if an I/O error occurs.

close()

Declaration:
public void close()
throws | OException

Description:
Closes this output stream and releases any system resources associated with the stream.

Thecl ose method callsitsf I ush method, and then callsthe cl ose method of its underlying output
stream.

Overrides. cl ose inclassQut put St ream

Throws:
| OExcepti on - if an /O error occurs.
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writeBool ean(bool ean)

writeBoolean(boolean)

Declaration:
public final void witeBool ean(bool ean v)
throws | OException

Description:
Writesabool ean to the underlying output stream as a 1-byte value. The valuet r ue iswritten out asthe

value ( byt e) 1; thevaluef al se iswritten out asthevaue ( byt e) 0.
Specified By: wri t eBool ean ininterface Dat aCut put

Parameters:
v - abool ean vaueto be written.

Throws:
| OExcepti on - if an 1/O error occurs.

writeByte(int)

Declaration:
public final void witeByte(int v)
throws | OException

Description:
Writes out abyt e to the underlying output stream as a 1-byte value.

Specified By: wri t eByt e ininterface Dat aCut put

Parameters:
v - abyt e valueto be written.

Throws:
| OExcepti on -if an /O error occurs.

writeShort(int)

Declaration:
public final void witeShort(int v)
throws | OException

Description:
Writesashor t to the underlying output stream as two bytes, high byte first.

Specified By: wri t eShort ininterface Dat aQut put

Parameters;
v -ashort tobewritten.

Throws:
| OExcepti on - if an /O error occurs.

writeChar (int)

Declaration:
public final void witeChar(int v)
throws | OException

Description:
Writesachar to the underlying output stream as a 2-byte value, high byte first.
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writelnt(int)

Specified By: wri t eChar ininterface Dat aCut put

Parameters:
v - achar vaueto be written.

Throws:
| OExcepti on - if an 1/O error occurs.

writelnt(int)

Declaration:
public final void witelnt(int v)
throws | OException

Description:
Writesani nt to the underlying output stream as four bytes, high byte first.

Specified By: wri t el nt ininterface Dat aCut put

Parameters;
Vv -ani nt to bewritten.

Throws:
| OExcepti on -if an I/O error occurs.

writeL ong(long)

Declaration:
public final void witeLong(long v)
throws | OException

Description:
Writesal ong to the underlying output stream as eight bytes, high byte first.

Specified By: wri t eLong ininterface Dat aCut put

Parameters:
v - al ong to be written.

Throws:
| OExcepti on - if an /O error occurs.

writeFloat(float)

Declaration:
public final void witeFloat(float v)
throws | CException

Description:
Convertsthe float argument to ani nt using thef | oat Tol nt Bi t s method in classFl oat , and then
writesthat i nt value to the underlying output stream as a 4-byte quantity, high byte first.

Specified By: wri t eFl oat ininterface Dat aQut put

Parameters;
v - af | oat valueto bewritten.

Throws:
| OExcepti on - if an I/O error occurs.

Since CLDC1.1
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writeDouble(double)

SeeAlso: java.l ang. Fl oat.fl oat Tol ntBits(fl oat)

writeDouble(double)

Declaration:
public final void witeDoubl e(double v)
throws | OException

Description:
Converts the double argument to al ong using thedoubl eToLongBi t s method in class Doubl e, and
then writesthat | ong value to the underlying output stream as an 8-byte quantity, high byte first.

Specified By: wri t eDoubl e ininterface Dat aCut put

Parameters:
v - adoubl e vaueto be written.

Throws:
| OExcepti on -if an I/O error occurs.

Since: CLDC 1.1
See Also: j ava. | ang. Doubl e. doubl eToLongBi t s( doubl e)

writeChar s(String)

Declaration:
public final void witeChars(java.lang.String s)
throws | OException

Description:
Writes a string to the underlying output stream as a sequence of characters. Each character is written to the
data output stream asif by thewr i t eChar method.

Specified By: wri t eChar s ininterface Dat aQut put

Parameters:
s -aStri ng vaueto bewritten.

Throws:
| OExcepti on -if an /O error occurs.

SeeAlso: writeChar (int)

writeUTF(String)
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Declaration:
public final void witeUTF(java.lang.String str)
throws | OException

Description:
Writes a string to the underlying output stream using UTF-8 encoding in a machine-independent manner.

First, two bytes are written to the output stream as if by thewr i t eShor t method giving the number of
bytes to follow. This value is the number of bytes actually written out, not the length of the string.
Following the length, each character of the string is output, in sequence, using the UTF-8 encoding for the
character.

Specified By: wri t eUTF ininterface Dat aCut put



Parameters:
st r - astring to be written.

Throws:
| OExcepti on - if an 1/O error occurs.

javaio

DataOutputStream

writeUTF(String)
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writeUTF(String)

javaio

EOFEXception

Declaration
public class EOFException extends | CException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java.io. | OException

I
+--java. i o. EOFExcepti on

Description

Signalsthat an end of file or end of stream has been reached unexpectedly during input.

This exception is mainly used by datainput streams, which generally expect abinary file in a specific format,
and for which an end of stream is an unusual condition. Most other input streams return a special value on end
of stream.

Note that some input operations react to end-of-file by returning a distinguished value (such as - 1) rather than
by throwing an exception.

Since: JDK1.0,CLDC 1.0

See Also: Dat al nput St ream | OExcept i on

Member Summary

Constructors
EOFException()
EOFException(java.l ang. String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
Methods inherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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EOFException()

Constructors

EOFEXxception()

Declar ation:
publ i ¢ EOFException()

Description:
Constructs an EOFExcept i on withnul | asits error detail message.

EOFException(String)

Declaration:
publi ¢ EOFException(java.lang.String s)

Description:
Constructs an EOFExcept i on with the specified detail message. The string s may later be retrieved by
thej ava. | ang. Thr owabl e. get Message() method of classj ava. | ang. Thr owabl e.

Parameters:
S - the detail message.
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javaio

EOFException(String)

javaio

| nputStream

Declar ation

public abstract class InputStream

java. |l ang. oj ect

+--java.io. |l nputStream

Direct Known Subclasses. Byt eAr r ayl nput St r eam Dat al nput St r eam

Description

This abstract classis the superclass of all classes representing an input stream of bytes.

Applications that need to define a subclass of | nput St r eammust always provide a method that returns the

next byte of input.

Since: JDK1.0,CLDC 1.0

See Also: Byt eArrayl nput St ream Dat al nput St reamr ead(), Qut put St ream

Member Summary

Constructors

Methods
i nt
voi d
voi d
bool ean
abstract int
i nt
i nt
voi d
| ong

I nput Stream()

avai | abl e()

cl ose()

mark(int readlimt)
mar kSupport ed()
read()
read(byte[] b)
read(byte[] b,
reset()

ski p(long n)

int off, int |en)

Inherited Member Summary

equal s(j ect),
wai t(), wait()

get C ass(),

Methodsinherited from class Obj ect

hashCode(), notify(),

noti fyAl'l (),

toString(), wait(),
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InputStream()

Constructors

InputStream()

Declar ation:
public I nputStrean()

M ethods

read()

Declaration:
public abstract int read()
throws | CException

Description:

Reads the next byte of data from the input stream. The value byte isreturned asani nt intherange O to
255. If no byte is available because the end of the stream has been reached, the value - 1 isreturned. This
method blocks until input datais available, the end of the stream is detected, or an exception is thrown.

A subclass must provide an implementation of this method.
Returns: the next byte of data, or - 1 if the end of the stream is reached.

Throws:
| OExcept i on - if an /O error occurs.

read(byte[])
Declaration:
public int read(byte[] b)
t hrows | CException
Description:
Reads some number of bytes from the input stream and stores them into the buffer array b. The number of
bytes actually read is returned as an integer. This method blocks until input datais available, end of fileis
detected, or an exception is thrown.

If bisnul | ,aNul | Poi nt er Except i on isthrown. If the length of b is zero, then no bytes are read
and 0 isreturned; otherwise, there is an attempt to read at |east one byte. If no byteis available because the
stream is at end of file, the value - 1 isreturned; otherwise, at least one byte isread and stored into b.

Thefirst byte read is stored into element b[ 0] , the next oneinto b[ 1] , and so on. The number of bytes
read is, at most, equal to the length of b. Let k be the number of bytes actually read; these bytes will be
stored in elementsb[ 0] through b[ k- 1] , leaving elementsb[ K] through b[ b. | engt h- 1] unaffected.

If thefirst byte cannot be read for any reason other than end of file, then an | OExcept i on isthrown. In
particular, an | OExcept i on isthrown if the input stream has been closed.

Ther ead( b) method for class| nput St r eamhas the same effect as:
read(b, 0, b.length)

Parameters;
b - the buffer into which the datais read.
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read(byte[], int, int)

Returns: thetotal number of bytes read into the buffer, or - 1 isthere is no more data because the end of
the stream has been reached.

Throws:
| OExcepti on - if an /O error occurs.

SeeAlso: read(byte[], int, int)

read(byte[], int, int)

46

Declaration:
public int read(byte[] b, int off, int len)
throws | OException

Description:

Readsup to | en bytes of data from the input stream into an array of bytes. An attempt is made to read as
many as| en bytes, but asmaller number may be read, possibly zero. The number of bytes actually read is
returned as an integer.

This method blocks until input data is available, end of fileis detected, or an exception is thrown.
If bisnul | ,aNul | Poi nt er Excepti on isthrown.

If of f isnegative, or | en isnegative, or of f +| en isgreater than the length of the array b, then an
| ndexQut OF BoundsExcept i on isthrown.

If | en iszero, then no bytes are read and O is returned; otherwise, there is an attempt to read at least one
byte. If no byte is available because the stream is at end of file, the value - 1 isreturned; otherwise, at least
one byteis read and stored into b.

Thefirst byteread is stored into element b[ of f ] , thenext oneinto b[ of f +1] , and so on. The number of
bytesread is, at most, equal to | en. Let k be the number of bytes actually read; these bytes will be stored in
elementsb[ of f] through b[ of f +k- 1] , leaving elements b[ of f +k] through b[ of f +| en- 1]
unaffected.

In every case, elementsb[ 0] through b[ of f] and elementsb[ of f +I en] through b[ b. | engt h- 1]
are unaffected.

If the first byte cannot be read for any reason other than end of file, then an | OExcept i on isthrown. In
particular, an | OExcept i on isthrown if the input stream has been closed.

Theread(b, of f, | en) method for class| nput St r eamsimply calls the method r ead()
repeatedly. If thefirst such call resultsinan | OExcept i on, that exception is returned from the call to the
read(b, of f, | en) method. If any subsequent call tor ead() resultsinal OExcept i on, the
exception is caught and treated asif it were end of file; the bytes read up to that point are stored into b and
the number of bytes read before the exception occurred is returned. Subclasses are encouraged to provide a
more efficient implementation of this method.

Parameters:
b - the buffer into which the datais read.

of f - the start offset in array b at which the datais written.
| en - the maximum number of bytesto read.

Returns: thetotal number of bytes read into the buffer, or - 1 if there is no more data because the end of
the stream has been reached.

Throws:
| OExcepti on - if an /O error occurs.
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skip(long)

See Also: read()

skip(long)

Declaration:
public long skip(long n)
throws | OException

Description:

Skips over and discards n bytes of data from this input stream. The ski p method may, for avariety of
reasons, end up skipping over some smaller number of bytes, possibly 0. This may result from any of a
number of conditions; reaching end of file before n bytes have been skipped is only one possibility. The
actual number of bytes skipped isreturned. If n is negative, no bytes are skipped.

Theski p method of | nput St r eamcreates a byte array and then repeatedly reads into it until n bytes
have been read or the end of the stream has been reached. Subclasses are encouraged to provide a more
efficient implementation of this method.

Parameters:
n - the number of bytes to be skipped.

Returns: the actual number of bytes skipped.

Throws:
| OExcept i on - if an /O error occurs.

available()

Declaration:
public int available()
throws | OException

Description:
Returns the number of bytes that can be read (or skipped over) from thisinput stream without blocking by
the next caller of amethod for thisinput stream. The next caller might be the same thread or another thread.

Theavai | abl e method for class| nput St r eamalways returns 0.
This method should be overridden by subclasses.
Returns: the number of bytes that can be read from this input stream without blocking.

Throws:
| OExcepti on - if an /O error occurs.

close()

Declaration:
public void close()
t hrows | CException

Description:
Closes thisinput stream and releases any system resources associated with the stream.

Thecl ose method of | nput St r eamdoes nothing.

Throws:
| OExcepti on - if an 1/O error occurs.
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mark(int)

mark(int)

Declaration:
public void mark(int readlimt)

Description:
Marks the current position in thisinput stream. A subsequent call to ther eset method repositions this
stream at the last marked position so that subsequent reads re-read the same bytes.

Ther eadl i m t argumentstellsthisinput stream to allow that many bytes to be read before the mark
position gets invalidated.

The general contract of mar k isthat, if the method mar kSuppor t ed returnst r ue, the stream somehow
remembers all the bytes read after the call to mar k and stands ready to supply those same bytes again if and
whenever the method r eset iscalled. However, the stream is not required to remember any data at all if
morethanr eadl i mi t bytesare read from the stream beforer eset iscalled.

The mar k method of | nput St r eamdoes nothing.

Parameters:
readl i m t -the maximum limit of bytes that can be read before the mark position becomesinvalid.

See Also: reset ()

reset()

Declaration:
public void reset()
throws | OException

Description:
Repositions this stream to the position at the time the mar k method was last called on thisinput stream.

The general contract of r eset is:
« |f the method mar kSuppor t ed returnst r ue, then:

« |f the method mar k has not been called since the stream was created, or the number of bytes read
from the stream since mar k was last called islarger than the argument to mar k at that last call, then
an | OExcept i on might be thrown.

 Ifsuchan| OExcept i on isnot thrown, then the stream isreset to a state such that all the bytes read
since the most recent call to mar k (or since the start of thefile, if mar k has not been called) will be
resupplied to subsequent callers of ther ead method, followed by any bytes that otherwise would
have been the next input data as of thetime of thecall tor eset .

« If themethod mar kSuppor t ed returnsf al se, then:
* Thecdl tor eset may throw anl CExcepti on.

» If anl CExcept i on isnot thrown, then the stream is reset to a fixed state that depends on the
particular type of the input stream and how it was created. The bytes that will be supplied to
subsequent callers of ther ead method depend on the particular type of the input stream.

Themethod r eset for class| nput St r eamdoes nothing and alwaysthrowsan | CExcept i on.

Throws:
| OExcept i on - if this stream has not been marked or if the mark has been invalidated.

SeeAlso: mark(int),| OException
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markSupported()

mar k Supported()

Declaration:
publ i ¢ bool ean mar kSupported()

Description:
Testsif thisinput stream supportsthe mar k and r eset methods. The mar kSuppor t ed method of
| nput St r eamreturnsf al se.

Returns: t r ue if thistrue type supports the mark and reset method; f al se otherwise.
SeeAlso: mark(int),reset ()
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|nputStreamReader

Declaration
public class |nputStreanReader extends Reader

java. |l ang. oj ect

+--java. i o. Reader

+--java.io. | nput St reanReader

Description

An InputStreamReader is a bridge from byte streams to character streams: It reads bytes and translates them
into characters. The encoding that it uses may be specified by name, or the platform’s default encoding may be
accepted.

Each invocation of one of an InputStreamReader’s read() methods may cause one or more bytes to be read from
the underlying byte input stream. To enable the efficient conversion of bytes to characters, more bytes may be
read ahead from the underlying stream than are necessary to satisfy the current read operation.

Since: CLDC 1.0

See Also: Reader, Unsupport edEncodi ngExcept i on

Member Summary

Constructors
I nput St reanReader (I nput Stream i s)
I nput St reanReader (I nput Stream i s, java.lang.String enc)

Methods
void close()
void mark(int readAheadLimit)
bool ean mar kSupported()
int read()
int read(char[] cbuf, int off, int Ien)
bool ean ready()
void reset()
I ong skip(long n)

Inherited Member Summary

Fieldsinherited from class Reader

| ock

50



javaio InputStreamReader
I nputStreamReader (I nputStream)

Inherited Member Summary

Methods inherited from class Obj ect

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wait (), wait()

Methodsinherited from class Reader
read(char[])

Constructors

InputStreamReader (InputStream)

Declaration:
public I nput StreanReader (java.io.|nputStreamis)

Description:
Create an InputStreamReader that uses the default character encoding.

Parameters:
i S - AnInputStream

I nputStreamReader (I nputStream, String)

Declar ation:
public I nputStreanReader(java.io.lnputStreamis, java.lang.String enc)
t hrows Unsupport edEncodi ngExcepti on

Description:
Create an InputStreamReader that uses the named character encoding.

Parameters:
i s - An InputStream

enc - The name of a supported character encoding

Throws:
Unsupport edEncodi ngExcept i on - If the named encoding is not supported

M ethods

read()

Declaration:
public int read()
throws | CException

Description:
Read a single character.

Overrides: r ead inclassReader
Returns: The character read, or -1 if the end of the stream has been reached
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read(char[], int, int)

Throws:
| OExcepti on - If an /O error occurs

read(char(], int, int)

Declaration:
public int read(char[] cbuf, int off, int len)
throws | OException

Description:
Read charactersinto a portion of an array.

Overrides; r ead in class Reader

Parameters;
cbuf - Destination buffer

of f - Offset at which to start storing characters
| en - Maximum number of characters to read
Returns; The number of charactersread, or -1 if the end of the stream has been reached

Throws:
| OExcepti on - If an1/O error occurs

skip(long)

Declaration:
public long skip(long n)
throws | OException

Description:
Skip characters.

Overrides. ski p inclassReader

Parameters:
n - The number of charactersto skip

Returns: The number of characters actually skipped

Throws:
java.lang. ||| egal Argunent Excepti on - If n isnegative.

| CExcepti on - If an1/O error occurs

ready()

Declaration:
publi ¢ bool ean ready()
throws | OException

Description:
Tell whether this stream is ready to be read.

Overrides. r eady inclass Reader

Returns: Trueif the next read() is guaranteed not to block for input, false otherwise. Note that returning
false does not guarantee that the next read will block.
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markSupported()

Throws:
| OExcepti on - If an /O error occurs

mar k Supported()

Declaration:
publ i ¢ bool ean mar kSupported()

Description:
Tell whether this stream supports the mark() operation.

Overrides. mar kSupport ed in class Reader
Returns: trueif and only if this stream supports the mark operation.

mark(int)

Declaration:
public void mark(int readAheadLimt)
throws | OException

Description:
Mark the present position in the stream.

Overrides: mar k in class Reader

Parameters:
r eadAheadLi m t - Limit on the number of charactersthat may be read while still preserving the

mark. After reading this many characters, attempting to reset the stream may fail.

Throws:
| OExcept i on - If the stream does not support mark(), or if some other I/O error occurs

reset()

Declaration:
public void reset()
throws | OException

Description:
Reset the stream.

Overrides. r eset inclassReader

Throws:
| CExcepti on - If an1/O error occurs

close()

Declaration:
public void close()
t hrows | CException

Description:
Close the stream. Closing a previously closed stream has no effect.

Overrides: cl ose inclassReader

Throws:
| CExcepti on - If an1/O error occurs

53



I nterruptedl OException javaio
close()

javaio

| nterrupted! OEXception

Declaration
public class Interruptedl OExcepti on extends | OException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java.io. | OException

+--java.io. I nterruptedl OException

Description

Signals that an I/O operation has been interrupted. An | nt er r upt edl OExcept i on isthrown to indicate
that an input or output transfer has been terminated because the thread performing it was terminated. The field
byt esTr ansf er r ed indicates how many bytes were successfully transferred before the interruption
occurred.

Since: JDK1.0,CLDC 1.0

See Also: | nput St ream Qut put St ream

Member Summary

Fields
int bytesTransferred
Constructors
I nt erruptedl OException()
I nterruptedl OException(java.lang. String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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bytesTransferred

Fields

bytesTransferred

Declar ation:
public int bytesTransferred

Description:
Reports how many bytes had been transferred as part of the I/O operation before it was interrupted.

Constructors

I nterruptedl OException()

Declaration:
public Interruptedl CException()

Description:
Constructsan | nt er r upt edl OExcept i on withnul | asitserror detail message.

I nterruptedl OException(String)

Declar ation:
public Interruptedl OException(java.lang.String s)

Description:

Constructsan | nt er r upt edl OExcept i on with the specified detail message. The string s can be
retrieved later by thej ava. | ang. Thr owabl e. get Message() method of class

j ava. |l ang. Thr owabl e.

Parameters:
s - the detail message.
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Interruptedl OException(String)

javaio

| OEXception

Declaration
public class | OException extends java.l ang. Exception

java. |l ang. oj ect

+--java. |l ang. Throwabl e

+--java. |l ang. Exception

+--java.io. | OException
Direct Known Subclasses: j avax. m croedition.io. Connecti onNot FoundExcepti on,

ECFExcepti on, | nterruptedl CExcepti on, Unsupport edEncodi ngExcepti on,
UTFDat aFor mat Excepti on

Description
Signalsthat an 1/0 exception of some sort has occurred. This classis the general class of exceptions produced
by failed or interrupted I/O operations.

Since: JDK1.0,CLDC1.0

See Also: | nput St ream Qut put St ream

Member Summary

Constructors
| OExcepti on()
| OException(java.lang. String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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| OException()

Constructors

| OException()

Declar ation:
public | OException()

Description:
Constructsan | CExcept i on withnul | asitserror detail message.

| OEXxception(String)

Declaration:
public | OException(java.lang. String s)

Description:
Constructs an | OExcept i on with the specified detail message. The error message string s can later be
retrieved by thej ava. | ang. Thr owabl e. get Message() method of class

j ava. |l ang. Thr owabl e.

Parameters:
s - the detail message.
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OutputStream

Declaration
public abstract class QutputStream

java. |l ang. oj ect

+--java.io. Qut put Stream

Direct Known Subclasses. Byt eAr r ayQut put St r eam Dat aQut put St ream Pri nt St r eam

Description
This abstract classis the superclass of all classes representing an output stream of bytes. An output stream
accepts output bytes and sends them to some sink.

Applications that need to define a subclass of Qut put St r eammust always provide at least a method that
writes one byte of output.

Since: JDK1.0,CLDC 1.0

See Also: Byt eArrayQut put St r eam Dat aQut put Stream | nput Streamwri te(int)

Member Summary

Constructors
Qut put Strean()

M ethods
void close()
void flush()
void wite(byte[] b)
void wite(byte[] b, int off, int |en)
abstract void wite(int b)

Inherited Member Summary

Methodsinherited from class Obj ect

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wai t (), wait()
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OutputStream()

Constructors

OutputStream()

Declar ation:
public Qutput Streamn()

M ethods

write(int)

Declaration:
public abstract void wite(int b)
t hrows | CException

Description:

Writes the specified byte to this output stream. The general contract for wr i t e isthat one byteiswrittento
the output stream. The byte to be written is the eight low-order bits of the argument b. The 24 high-order
bits of b areignored.

Subclasses of Qut put St r eammust provide an implementation for this method.

Parameters:
b - thebyt e.

Throws:
| CExcepti on - if an /O error occurs. In particular, an | OExcept i on may be thrown if the output

stream has been closed.

write(byte[])

Declaration:
public void wite(byte[] b)
throws | OException

Description:
Writesb. | engt h bytes from the specified byte array to this output stream. The general contract for
write(b) isthat it should have exactly the same effect asthecal wite(b, 0, b.length).

Parameters;
b - the data.

Throws:
| OExcepti on - if an /O error occurs.

SeeAlso: write(byte[], int, int)

write(byte]], int, int)

Declaration:
public void wite(byte[] b, int off, int I|en)
throws | OException
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flush()

Description:

Writes| en bytes from the specified byte array starting at offset of f to this output stream. The general
contract forwr i t e(b, of f, | en) isthat some of the bytesinthe array b are written to the output
stream in order; element b[ of f ] isthefirst byte written and b[ of f +| en- 1] isthelast byte written by
this operation.

Thewr i t e method of Qut put St r eamcalls the write method of one argument on each of the bytesto be
written out. Subclasses are encouraged to override this method and provide a more efficient
implementation.

If bisnul | ,aNul | Poi nt er Except i on isthrown.

If of f isnegative, or | en isnegative, or of f +I en is greater than the length of the array b, then an
| ndexQut Of BoundsExcept i on isthrown.

Parameters:
b - the data

of f - the start offset in the data.
| en - the number of bytesto write.

Throws:
| CExcepti on - if an /O error occurs. In particular, an | OExcept i on isthrown if the output
stream is closed.

flush()

Declar ation:
public void flush()
throws | CException

Description:

Flushes this output stream and forces any buffered output bytes to be written out. The general contract of
fl ush isthat callingitisan indication that, if any bytes previously written have been buffered by the
implementation of the output stream, such bytes should immediately be written to their intended
destination.

Thef | ush method of Qut put St r eamdoes nothing.

Throws:
| OExcepti on - if an I/O error occurs.

close()
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Declaration:
public void close()
throws | OException

Description:
Closes this output stream and rel eases any system resources associated with this stream. The general

contract of ¢l ose isthat it closesthe output stream. A closed stream cannot perform output operations and
cannot be reopened.

Thecl ose method of Qut put St r eamdoes nothing.

Throws:
| OExcepti on - if an /O error occurs.
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close()

javaio

OutputStreamWriter

Declaration
public class QutputStreanWiter extends Witer

java. |l ang. oj ect

+--java.io. Witer

+--java.io. QutputStreanWiter

Description

An OutputStreamWriter is a bridge from character streams to byte streams: Characters writtento it are
translated into bytes. The encoding that it uses may be specified by name, or the platform’s default encoding
may be accepted.

Each invocation of awrite() method causes the encoding converter to be invoked on the given character(s). The
resulting bytes are accumulated in a buffer before being written to the underlying output stream. The size of this
buffer may be specified, but by default it is large enough for most purposes. Note that the characters passed to
the write() methods are not buffered.

Since: CLDC 1.0

See Also: Wi ter, UnsupportedEncodi ngExcepti on

Member Summary

Constructors
Qut put StreamW i t er (Qut put St ream 0s)
Qut put StreamWiter (Qut put Stream os, java.lang.String enc)

Methods
void close()
void flush()
void wite(char[] cbuf, int off, int |en)
void wite(int c)
void wite(java.lang. String str, int off, int |en)

Inherited Member Summary

Fieldsinherited from classW i t er

| ock

Methodsinherited from class Obj ect

61



OutputStreamWriter javaio
OutputStreamWriter(OutputStream)

Inherited Member Summary

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wai t (), wait()

Methodsinherited from classW i t er
wite(String), wite(String)

Constructors

OutputStreamWriter (OutputStream)

Declaration:
public QutputStreamNiter(java.io.QutputStream os)

Description:
Create an OutputStreamWriter that uses the default character encoding.

Parameters:
0s - An OutputStream

OutputStreamWriter (OutputStream, String)

Declaration:
public QutputStreamNiter(java.io.QutputStreamos, java.lang.String enc)
t hrows Unsupport edEncodi ngExcepti on

Description:
Create an OutputStreamWriter that uses the named character encoding.

Parameters:
0sS - An OutputStream

enc - The name of a supported

Throws:
Unsupport edEncodi ngExcepti on - If the named encoding is not supported

M ethods

write(int)

Declaration:
public void wite(int c)
throws | OException

Description:
Write asingle character.

Overrides; witeinclassWiter

Parameters:
C - int specifying a character to be written.
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Throws:
| OExcepti on - If an /O error occurs

write(char(], int, int)

Declaration:
public void wite(char[] cbuf, int off, int len)
throws | OException

Description:
Write a portion of an array of characters.

Overrides; witeinclassWiter

Parameters;
cbhuf - Buffer of charactersto be written

of f - Offset from which to start reading characters
| en - Number of charactersto be written

Throws:
| OExcepti on - If an1/O error occurs

write(String, int, int)

Declaration:
public void wite(java.lang. String str, int off,
throws | OException

Description:
Write a portion of a string.

Overrides; witeinclassWiter

Parameters:
st r - String to be written

of f - Offset from which to start reading characters
| en - Number of characters to be written

Throws:
| CExcepti on - If an1/O error occurs

flush()

Declaration:
public void flush()
throws | OException

Description:
Flush the stream.

Overrides; flushinclassWi ter

Throws:
| CExcepti on - If an1/O error occurs

int len)

OutputStreamWriter

write(char[], int, int)
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close()
close()

Declaration:
public void close()
throws | OException

Description:
Close the stream.

Overrides; cl oseinclassWi t er

Throws:
| OExcepti on - If an1/O error occurs
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PrintStream

Declar ation

public class PrintStream extends Qutput Stream

java. |l ang. oj ect

+--java.io. Qut put Stream

+--java.io.PrintStream

Description

PrintStream

close()

A Pri nt St r eamadds functionality to another output stream, namely the ability to print representations of
various data val ues conveniently. Two other features are provided as well. Unlike other output streams, a

Pri nt St r eamnever throwsan | CExcept i on; instead, exceptional situations merely set an internal flag
that can be tested viathe checkEr r or method.

All characters printed by aPr i nt St r eamare converted into bytes using the platform’s default character

encoding.

Since: JDK1.0,CLDC1.0

Member Summary

Constructors

Methods
bool ean
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d
voi d

Print St rean{ Qut put St ream out)

checkError ()

cl ose()

flush()

print (bool ean b)
print(char c)
print(char[] s)

print (doubl e d)
print(float f)

print(int i)
print(long I)
print(java.lang. Cbject obj)
print(java.lang. String s)
println()

println(bool ean x)
println(char x)
println(char[] x)

printl n(doubl e x)
println(float x)
println(int x)
println(long x)
println(java.lang. Object x)
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PrintStream(OutputStream)

Member Summary

void println(java.lang.String x)
protected void setError()

void wite(byte[] buf, int off, int |en)

void wite(int b)

Inherited Member Summary

Methodsinherited from class Obj ect

equal s(Ooj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wait (), wait()

Methodsinherited from class Qut put St r eam
wite(byte[])

Constructors

PrintStream(OutputStream)

Declaration:
public PrintStrean(java.io.QutputStream out)

Description:
Create anew print stream. This stream will not flush automatically.

Parameters:
out - The output stream to which values and objects will be printed

M ethods

flush()

Declaration:
public void flush()

Description:
Flush the stream. Thisis done by writing any buffered output bytes to the underlying output stream and then
flushing that stream.

Overrides. fl ushinclassQut put St ream
See Also: Qut put Stream fl ush()

close()

Declaration:
public void close()
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checkError()

Description:
Close the stream. Thisis done by flushing the stream and then closing the underlying output stream.

Overrides. cl ose inclassQut put St ream
See Also: Qut put Stream cl ose()

checkError()

Declaration:
publ i ¢ bool ean checkError()

Description:
Flush the stream and check its error state. Theinternal error stateissettot r ue when the underlying output
stream throws an | OExcept i on, and when the set Er r or method isinvoked.

Returns: Trueif and only if this stream has encountered an | OCExcept i on, or theset Er r or method
has been invoked

setError()

Declaration:
protected void setError()

Description:
Set the error state of the streamtot r ue.

Since JDK1.1

write(int)

Declaration:
public void wite(int b)

Description:
Write the specified byte to this stream.

Note that the byte is written as given; to write a character that will be translated according to the platform’s
default character encoding, usethepri nt (char) orpri ntl n(char) methods.

Overrides. writ einclassQut put Stream

Parameters:
b - The byte to be written

SeeAlso: print(char),println(char)

write(byte]], int, int)

Declaration:
public void wite(byte[] buf, int off, int len)

Description:
Write| en bytes from the specified byte array starting at offset of f to this stream.

Note that the bytes will be written as given; to write characters that will be translated according to the
platform’s default character encoding, usethe pri nt (char) or pri ntl n(char) methods.

Overrides. writ einclassQut put Stream
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print(bool ean)

Parameters:
buf - A bytearray

of f - Offset from which to start taking bytes

| en - Number of bytesto write

print(boolean)

Declaration:
public void print(bool ean b)

Description:

Print aboolean value. The string produced by j ava. | ang. Stri ng. val ue (bool ean) is
translated into bytes according to the platform’s default character encoding, and these bytes are writtenin
exactly the manner of thewr i t e(i nt) method.

Parameters:
b - Thebool ean to be printed

print(char)

Declaration:
public void print(char c)

Description:
Print a character. The character istranslated into one or more bytes according to the platform’s default
character encoding, and these bytes are written in exactly the manner of thewr i t e(i nt) method.

Parameters:
¢ - Thechar to be printed

print(int)

Declaration:

public void print(int i)

Description:

Print an integer. The string produced by j ava. | ang. Stri ng. val ueO (i nt) istranslated into bytes
according to the platform’s default character encoding, and these bytes are written in exactly the manner of
thewri t e(i nt) method.

Parameters:
i - Thei nt to be printed

SeeAlso: java. |l ang. I nteger.toString(int)

print(long)
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Declar ation:

public void print(long I)

Description:

Print along integer. The string produced by j ava. | ang. Stri ng. val ueO (| ong) istrandated into
bytes according to the platform’s default character encoding, and these bytes are written in exactly the
manner of thewr i t e(i nt) method.

Parameters:
| - Thel ong to be printed
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print(float)

SeeAlso: j ava. |l ang. Long.toString(l ong)

print(float)

Declaration:
public void print(float f)

Description:

Print afloating point number. The string produced by j ava. | ang. Stri ng. val ueO (fl oat) is
translated into bytes according to the platform’s default character encoding, and these bytes are writtenin
exactly the manner of thewr i t e(i nt) method.

Parameters:
f -Thef| oat to be printed

Since CLDC1.1
SeeAlso: java. |l ang. Fl oat.toString(fl oat)

print(double)

Declaration:
public void print(double d)

Description:

Print a double-precision floating point number. The string produced by

java.l ang. String. val ueX (doubl e) istrandated into bytes according to the platform’s default
character encoding, and these bytes are written in exactly the manner of thewr i t e(i nt) method.

Parameters:
d - Thedoubl e to be printed

Since: CLDC1.1
See Also: j ava. | ang. Doubl e. t oSt ri ng(doubl e)

print(char[])

Declar ation:
public void print(char[] s)

Description:
Print an array of characters. The characters are converted into bytes according to the platform’s default
character encoding, and these bytes are written in exactly the manner of thewr i t e(i nt) method.

Parameters:
s - The array of charsto be printed

Throws:
java.l ang. Nul | Poi nt er Exception-Ifsisnull

print(String)

Declar ation:
public void print(java.lang.String s)

69



PrintStream javaio

print(Object)

Description:

Print astring. If theargumentisnul | thenthestring“ nul | ” is printed. Otherwise, the string’s characters
are converted into bytes according to the platform’s default character encoding, and these bytes are written
in exactly the manner of thewr i t e(i nt) method.

Parameters:
s - TheStri ng to be printed

print(Object)

Declaration:

public void print(java.lang. Object obj)

Description:

Print an object. The string produced by thej ava. | ang. Stri ng. val ueOf (Obj ect) method is
translated into bytes according to the platform’s default character encoding, and these bytes are writtenin
exactly the manner of thewr i t e(i nt) method.

Parameters:
obj - The Obj ect to be printed

SeeAlso: java. | ang. Gbj ect.toString()

printin()

Declaration:
public void println()

Description:
Terminate the current line by writing the line separator string. The line separator string is defined by the
system property | i ne. separ at or, and is nhot necessarily a single newline character (" \ n' ).

printin(boolean)

Declaration:
public void println(bool ean x)

Description:
Print a boolean and then terminate the line. This method behaves as though it invokes pr i nt ( bool ean)
andthenprintln().

Parameters:
X - Thebool ean to be printed

printin(char)
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Declaration:
public void println(char x)

Description:
Print acharacter and then terminate the line. This method behaves asthough it invokespr i nt (char) and
thenprintln().

Parameters:
X - Thechar to be printed.
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println(int)

printin(int)

Declaration:
public void println(int x)

Description:
Print an integer and then terminate the line. This method behaves as though it invokespri nt (i nt) and
thenprintln().

Parameters:
X - Thei nt to be printed.

printin(long)

Declaration:
public void println(long x)

Description:
Print along and then terminate the line. This method behaves asthoughitinvokespri nt (| ong) andthen
println().

Parameters:
X - Thel ong to be printed.

printin(float)

Declaration:
public void println(float x)

Description:
Print afloat and then terminate the line. This method behaves as though it invokespri nt (f 1 oat) and
thenprintln().

Parameters:
X - Thef | oat to be printed.

Since: CLDC 1.1

printin(double)

Declaration:
public void println(double x)

Description:
Print a double and then terminate the line. This method behaves as though it invokes pri nt ( doubl e)
andthenprintln().

Parameters:
X - Thedoubl e to be printed.

Since; CLDC 1.1

printin(char[])

Declaration:
public void println(char[] x)

Description:
Print an array of characters and then terminate the line. This method behaves as though it invokes
print(char[]) andthenprintln().
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printin(String)

Parameters:
X - an array of charsto print.

printin(String)

Declaration:
public void println(java.lang.String x)

Description:
Print a String and then terminate the line. This method behaves asthough it invokespri nt (St ri ng) and

thenprintln().

Parameters:
X - The St ri ng to be printed.

printin(Object)

Declaration:
public void println(java.lang. Object x)

Description:
Print an Object and then terminate the line. This method behaves as though it invokes pri nt ( Obj ect)

andthenprintln().

Parameters:
X - The Qbj ect to be printed.
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Reader

Declaration
public abstract class Reader

java. |l ang. oj ect

+--java. i o. Reader

Direct Known Subclasses: | nput St r eanReader

Description

Reader

println(Object)

Abstract class for reading character streams. The only methods that a subclass must implement are read(char(],
int, int) and close(). Most subclasses, however, will override some of the methods defined here in order to

provide higher efficiency, additional functionality, or both.
Since: JDK1.1,CLDC 1.0

See Also: | nput St reanReader, Wi ter

Member Summary

Fields
protected | ock
j ava. | ang. Obj ect
Constructors
protected Reader()
protected Reader(java.l ang. Object | ock)
Methods

abstract void
voi d

bool ean

i nt

i nt

abstract int
bool ean

voi d

| ong

cl ose()

mar k(i nt readAheadLinit)

mar kSupport ed()

read()

read(char[] cbuf)

read(char[] cbuf, int off, int |en)
ready()

reset()

ski p(1 ong n)

Inherited Member Summary

Methodsinherited from class Obj ect
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lock

Inherited Member Summary

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wai t (), wait()

Fields

lock

Declaration:
protected java.l ang. Obj ect |ock

Description:

The object used to synchronize operations on this stream. For efficiency, a character-stream object may use
an object other than itself to protect critical sections. A subclass should therefore use the object in thisfield
rather than t hi s or a synchronized method.

Constructors

Reader ()

Declar ation:
prot ect ed Reader ()

Description:
Create a new character-stream reader whose critical sections will synchronize on the reader itself.

Reader (Object)

Declaration:
prot ect ed Reader(java.lang. Qbj ect | ock)

Description:
Create a new character-stream reader whose critical sections will synchronize on the given object.

Parameters:
| ock - The Object to synchronize on.

M ethods

read()

Declar ation:
public int read()
throws | OException

Description:
Read a single character. This method will block until a character isavailable, an 1/O error occurs, or the end
of the stream is reached.

Subclasses that intend to support efficient single-character input should override this method.
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read(char[])

Returns: The character read, as an integer in the range 0 to 65535 (0x00- Oxf f f f ), or -1if the end of the
stream has been reached

Throws:
| CExcepti on - If an1/O error occurs

read(char(])

Declaration:
public int read(char[] cbuf)
throws | OException

Description:
Read characters into an array. This method will block until someinput is available, an 1/O error occurs, or
the end of the stream is reached.

Parameters:
cbuf - Destination buffer

Returns. The number of bytesread, or -1 if the end of the stream has been reached

Throws:
| CExcepti on - If an1/O error occurs

read(char(], int, int)

Declaration:
public abstract int read(char[] cbuf, int off, int len)
throws | OException

Description:
Read charactersinto a portion of an array. This method will block until someinput isavailable, an I/O error
occurs, or the end of the stream is reached.

Parameters:
cbuf - Destination buffer

of f - Offset at which to start storing characters
| en - Maximum number of characters to read
Returns. The number of charactersread, or -1 if the end of the stream has been reached

Throws:
| CExcepti on - If an1/O error occurs

skip(long)

Declaration:
public long skip(long n)
throws | OException

Description:
Skip characters. This method will block until some characters are available, an I/O error occurs, or the end
of the stream is reached.

Parameters:
n - The number of charactersto skip

Returns: The number of characters actually skipped
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ready()
Throws:
java.lang. ||| egal Argunent Excepti on - If n isnegative.
| OExcepti on - If an /O error occurs
ready()
Declaration:

publi ¢ bool ean ready()
throws | OException

Description:
Tell whether this stream is ready to be read.

Returns: Trueif the next read() is guaranteed not to block for input, false otherwise. Note that returning
false does not guarantee that the next read will block.

Throws:
| OExcepti on - If an1/O error occurs

mar k Supported()

Declaration:
publ i ¢ bool ean mar kSupported()

Description:
Tell whether this stream supports the mark() operation. The default implementation always returns fal se.
Subclasses should override this method.

Returns: trueif and only if this stream supports the mark operation.

mark(int)

Declaration:
public void mark(int readAheadLimt)
throws | OException

Description:
Mark the present position in the stream. Subsequent calls to reset() will attempt to reposition the stream to
this point. Not all character-input streams support the mark() operation.

Parameters:
r eadAheadLi m t - Limit on the number of charactersthat may be read while still preserving the

mark. After reading this many characters, attempting to reset the stream may fail.

Throws:
| OExcept i on - If the stream does not support mark(), or if some other I/O error occurs

reset()
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Declaration:
public void reset()
throws | OException

Description:

Reset the stream. If the stream has been marked, then attempt to reposition it at the mark. If the stream has
not been marked, then attempt to reset it in some way appropriate to the particular stream, for example by
repositioning it to its starting point. Not all character-input streams support the reset() operation, and some
support reset() without supporting mark().
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close()

Throws:
| OExcept i on - If the stream has not been marked, or if the mark has been invalidated, or if the

stream does not support reset(), or if some other 1/0 error occurs

close()

Declaration:
public abstract void close()
throws | OException

Description:
Close the stream. Once a stream has been closed, further read(), ready(), mark(), or reset() invocations will
throw an |OException. Closing a previously-closed stream, however, has no effect.

Throws:
| CExcepti on - If an1/O error occurs
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UnsupportedEncodingException()

javaio

UnsupportedEncodingException

Declaration
public class UnsupportedEncodi ngException extends | OException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java.io. | OException

+--java. i o. Unsupport edEncodi ngExcepti on

Description
The Character Encoding is not supported.

Since: JDK1.1,CLDC 1.0

Member Summary

Constructors
Unsupport edEncodi ngExcepti on()
Unsupport edEncodi ngException(java.lang. String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

UnsupportedEncodingException()

Declaration:
publ i ¢ Unsupport edEncodi ngExcepti on()

Description:
Constructs an UnsupportedEncodingException without a detail message.
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UnsupportedEncodingException(String)

UnsupportedEncodingException(String)

Declaration:
publ i ¢ Unsupport edEncodi ngExcepti on(java.lang. String s)

Description:
Constructs an UnsupportedEncodingException with a detail message.

Parameters:
s - Describes the reason for the exception.
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UTFDataFormatException()

javaio

UTFDataFormatException

Declaration
public class UTFDat aFor nat Excepti on ext ends | OException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java.io. | OException

I
+--java. i o. UTFDat aFor mat Excepti on

Description

Signalsthat amaformed UTF-8 string has been read in adata input stream or by any class that implements the
datainput interface. Seethewr i t e UTF method for the format in which UTF-8 strings are read and written.

Since: JDK1.0,CLDC 1.0

See Also: Dat al nput , Dat al nput St r eam r eadUTF( Dat al nput ), | OExcept i on

Member Summary

Constructors
UTFDat aFor mat Excepti on()
UTFDat aFor mat Excepti on(j ava. |l ang. String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

UT FDataFor matException()

Declaration:
publ i ¢ UTFDat aFor nat Excepti on()
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UTFDataFormatException(String)

Description:
Constructs aUTFDat aFor nat Except i on withnul | asitserror detail message.

UTFDataFor matException(String)

Declaration:
publ i ¢ UTFDat aFor mat Excepti on(j ava. |l ang. String s)

Description:
Constructs a UTFDat aFor mat Except i on with the specified detail message. The string s can be
retrieved later by thej ava. | ang. Thr owabl e. get Message() method of class

j ava. |l ang. Thr owabl e.

Parameters:
S - the detail message.
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UTFDataFormatException(String)

javaio

Writer

Declaration
public abstract class Witer

java. |l ang. oj ect

+--java.io. Witer

Direct Known Subclasses. Qut put StreamWiter

Description

Abstract class for writing to character streams. The only methods that a subclass must implement are
write(char[], int, int), flush(), and close(). Most subclasses, however, will override some of the methods defined
here in order to provide higher efficiency, additional functionality, or both.

Since: JDK1.1,CLDC 1.0

See Also: Qut put StreamWiter, Reader

Member Summary

Fields
protected | ock
j ava. | ang. Obj ect
Constructors
protected Witer()
protected Witer(java.lang. Object | ock)
Methods

abstract void close()
abstract void flush()
void wite(char[] cbuf)
abstract void wite(char[] cbuf, int off, int len)
void wite(int c)
void wite(java.lang.String str)
void wite(java.lang.String str, int off, int len)

Inherited Member Summary

Methodsinherited from class Obj ect

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wait(), wait()
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lock

Fields

lock

Declar ation:
protected java.l ang. Obj ect |ock

Description:

The object used to synchronize operations on this stream. For efficiency, a character-stream object may use
an object other than itself to protect critical sections. A subclass should therefore use the object in thisfield
rather than t hi s or a synchronized method.

Constructors

Writer ()

Declaration:
protected Witer()

Description:
Create a new character-stream writer whose critical sections will synchronize on the writer itself.

Writer (Object)

Declaration:
protected Witer(java.lang. Object |ock)

Description:
Create a new character-stream writer whose critical sections will synchronize on the given object.

Parameters:
| ock - Object to synchronize on.

M ethods

write(int)

Declaration:
public void wite(int c)
throws | OException

Description:
Write asingle character. The character to be written is contained in the 16 low-order bits of the given
integer value; the 16 high-order bits are ignored.

Subclasses that intend to support efficient single-character output should override this method.

Parameters:
C - int specifying a character to be written.

Throws:
| CExcepti on - If an1/O error occurs
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write(char(])

write(char[])

Declaration:
public void wite(char[] cbuf)
throws | OException

Description:
Write an array of characters.

Parameters:
cbuf - Array of characters to be written

Throws:
| OExcepti on - If an1/O error occurs

write(char[], int, int)

Declaration:
public abstract void wite(char[] cbuf, int off, int len)
throws | OException

Description:
Write a portion of an array of characters.

Parameters:
cbuf - Array of characters

of f - Offset from which to start writing characters
| en - Number of charactersto write

Throws:
| OExcepti on - If an1/O error occurs

write(String)

Declaration:
public void wite(java.lang.String str)
throws | OException

Description:
Write astring.

Parameters:
st r - String to be written

Throws:
| CExcepti on - If an1/O error occurs

write(String, int, int)

Declaration:
public void wite(java.lang.String str, int off, int len)
throws | OException

Description:
Write a portion of a string.

Parameters;
str - A String
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flush()

of f - Offset from which to start writing characters
| en - Number of charactersto write

Throws:
| OExcepti on - If an /O error occurs

flush()

Declaration:
public abstract void flush()
throws | OException

Description:

Flush the stream. If the stream has saved any characters from the various write() methods in a buffer, write
them immediately to their intended destination. Then, if that destination is another character or byte stream,
flush it. Thus one flush() invocation will flush all the buffersin a chain of Writers and OutputStreams.

Throws:
| CExcepti on - If an1/O error occurs

close()

Declaration:
public abstract void close()
throws | OException

Description:
Close the stream, flushing it first. Once a stream has been closed, further write() or flush() invocations will
cause an | OException to be thrown. Closing a previously-closed stream, however, has no effect.

Throws:
| OExcepti on - If an1/O error occurs
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close()
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I?ackage
java.lang

Description
Provides classes that are fundamental to the Java programming language.

Since; CLDC 1.0

Class Summary

Interfaces

Runnabl e The Runnabl e interface should be implemented by any class whose instances are
intended to be executed by athread.

Classes

Bool ean The Boolean class wraps a value of the primitive type bool ean in an object.

Byt e The Byte class is the standard wrapper for byte values.

Char act er The Character class wraps a value of the primitive type char in an object.

C ass Instances of the classCl ass represent classes and interfacesin arunning Java
application.

Doubl e The Double class wraps a value of the primitive type doubl e in an object.

Fl oat The Float class wraps avalue of primitive typef | oat in an object.

I nt eger The Integer class wraps a value of the primitive typei nt in an object.

Long The Long class wraps a value of the primitivetypel ong in an object.

MVat h The class Mat h contains methods for performing basic numeric operations.

Obj ect Class Obj ect istheroot of the class hierarchy.

Runti ne Every Java application has a single instance of class Runt i ne that allows the
application to interface with the environment in which the application is running.

Shor t The Short class is the standard wrapper for short values.

String The St ri ng class represents character strings.

StringBuffer A string buffer implements a mutable sequence of characters.

System The Sy st emclass contains several useful class fields and methods.

Thr ead A thread is athread of execution in a program.

Thr owabl e The Thr owabl e classisthe superclass of al errors and exceptionsin the Java
language.
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Class Summary

Exceptions
Arithmeti cException

Arrayl ndexQut Of BoundsE
xception

ArraySt or eException

Cl assCast Excepti on

Cl assNot FoundExcepti on

Excepti on

11l egal AccessExcepti on

111 egal Argunent Except i
on

111 egal Moni t or St at eExc
eption

I'l'l egal ThreadSt at eExce
ption

I ndexQut Of BoundsExcept
ion

I nstantiati onException
I nt errupt edException
Negati veArraySi zeExcep
tion

Nul | Poi nt er Excepti on
Nurber For mat Except i on
Runt i meExcepti on
SecurityException

Stri ngl ndexQut Of Bounds
Excepti on

Errors

Thrown when an exceptional arithmetic condition has occurred.

Thrown to indicate that an array has been accessed with an illegal index.

Thrown to indicate that an attempt has been made to store the wrong type of object into
an array of objects.

Thrown to indicate that the code has attempted to cast an object to a subclass of which
it isnot an instance.

Thrown when an application tries to load in a class through its string name using the
f or Name method in class Cl ass but no definition for the class with the specified
name could be found.

The class Except i on and its subclasses are aform of Thr owabl e that indicates
conditions that a reasonable application might want to catch.

Thrown when an application triesto load in a class, but the currently executing method
does not have access to the definition of the specified class, because the classis not
public and in another package.

Thrown to indicate that a method has been passed an illegal or inappropriate argument.

Thrown to indicate that a thread has attempted to wait on an object’s monitor or to
notify other threads waiting on an object’s monitor without owning the specified
monitor.

Thrown to indicate that athread is not in an appropriate state for the requested
operation.

Thrown to indicate that an index of some sort (such asto an array, to astring, or to a
vector) is out of range.

Thrown when an application tries to create an instance of a class using the
new nst ance methodin classC ass, but the specified class object cannot be
instantiated because it is an interface or is an abstract class.

Thrown when athread is waiting, sleeping, or otherwise paused for along time and
another thread interruptsit.

Thrown if an application tries to create an array with negative size.

Thrown when an application attemptsto use nul | in acase where an object is
required.

Thrown to indicate that the application has attempted to convert a string to one of the
numeric types, but that the string does not have the appropriate format.

Runt i meExcept i on isthe superclass of those exceptions that can be thrown during
the normal operation of the Java Virtual Machine.

Thrown by the system to indicate a security violation.

Thrown by thechar At method inclass St ri ng and by other St ri ng methodsto
indicate that an index is either negative or greater than or equal to the size of the string.
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Class Summary

Error

NoCl assDef FoundErr or

Qut OF Menor yEr r or

Vi rt ual Machi neError

An Error isasubclass of Thr owabl e that indicates serious problemsthat a
reasonabl e application should not try to catch.

Thrown if the Java Virtual Machine tries to load in the definition of aclass (as part of a
normal method call or as part of creating a new instance using the new expression) and
no definition of the class could be found.

Thrown when the Java Virtual Machine cannot allocate an object because it is out of
memory, and no more memory could be made available by the garbage collector.

Thrown to indicate that the Java Virtual Machine is broken or has run out of resources
necessary for it to continue operating.
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ArithmeticException()

javalang

ArithmeticException

Declaration
public class Arithmeti cException extends RuntimeException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java.l ang. Ari thmeti cException

Description
Thrown when an exceptional arithmetic condition has occurred. For example, an integer “divide by zero
throws an instance of this class.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
Arithmeti cException()
Arithmeti cException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

ArithmeticException()

Declaration:
public ArithmeticException()
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ArithmeticException

Description:
Constructsan Ar i t hnet i cExcept i on with no detail message.

ArithmeticException(String)

Declaration:
public Arithneti cException(java.lang.String s)

Description:
Constructsan Ar i t hnet i cExcept i on with the specified detail message.

Parameters:
s - the detail message.

ArithmeticException(String)
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ArithmeticException(String)

javalang

ArraylndexOutOf BoundsException

Declaration
public class Arrayl ndexQut Of BoundsExcepti on extends | ndexQut Of BoundsExcepti on

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mreExcepti on

I
+--java. |l ang. | ndexQut Of BoundsExcepti on

I
+--java.l ang. Arrayl ndexQut O BoundsExcepti on

Description

Thrown to indicate that an array has been accessed with anillegal index. Theindex is either negative or greater
than or equal to the size of the array.

Since: JDK1.0,CLDC1.0

Member Summary

Constructors
Arrayl ndexCQut Of BoundsExcepti on()
Arrayl ndexCQut Of BoundsException(int index)
Arrayl ndexQut Of BoundsException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAl(), wait(), wait(), wait()
Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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ArraylndexOutOf BoundsException()

Constructors

ArraylndexOutOfBoundsException()

Declar ation:
public Arrayl ndexQut Of BoundsExcepti on()

Description:
Constructsan Ar r ayl ndexQut Of BoundsExcept i on with no detail message.

Arrayl ndexOutOfBoundsException(int)

Declaration:
public Arrayl ndexQut Of BoundsExcepti on(int index)

Description:
Constructsanew Ar r ayl ndexQut OF BoundsExcept i on classwith an argument indicating theillegal
index.

Parameters:
i ndex -theillegal index.

Arrayl ndexOutOfBoundsException(String)

Declaration:
public Arrayl ndexQut Of BoundsException(java.lang. String s)

Description:
Constructsan Ar r ayl ndexQut Of BoundsExcept i on class with the specified detail message.

Parameters:
s - the detail message.
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ArraylndexOutOf BoundsException(String)

javalang

ArrayStoreException

Declaration
public class ArrayStoreException extends RuntimeException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java. |l ang. ArraySt or eExcepti on

Description
Thrown to indicate that an attempt has been made to store the wrong type of object into an array of objects. For
example, the following code generates an Ar r ay St or eExcept i on:

Qoj ect x[] = new String[3];
x[0] = new Integer(0);

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
ArraySt or eExcepti on()
ArraySt or eException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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ArrayStoreException

ArrayStoreException()

Constructors

ArrayStoreException()

Declar ation:
public ArrayStoreException()

Description:
Constructsan Ar r ay St or eExcept i on with no detail message.

ArrayStoreException(String)

Declaration:
public ArrayStoreException(java.lang.String s)

Description:
Constructsan Ar r ay St or eExcept i on with the specified detail message.

Parameters:
s - the detail message.
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TRUE

javalang

Boolean

Declaration
public final class Bool ean

java. |l ang. oj ect

+--java. | ang. Bool ean
Description

The Boolean class wraps a value of the primitive type bool ean in an object. An object of type Bool ean
contains asingle field whose typeisbool ean.

Since: JDK1.0,CLDC 1.0

Member Summary

Fields
static Bool ean FALSE
static Bool ean TRUE

Constructors
Bool ean(bool ean val ue)

Methods
bool ean bool eanVal ue()
bool ean equal s(oj ect obj)
i nt hashCode()
String toString()

Inherited Member Summary

Methodsinherited from class Obj ect
getC ass(), notify(), notifyAll(), wait(), wait(), wait()

Fields

TRUE

Declaration:
public static final java.lang.Bool ean TRUE

Description:
The Bool ean object corresponding to the primitive valuet r ue.
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FALSE

FALSE

Declaration:
public static final java.lang.Bool ean FALSE

Description:
The Bool ean object corresponding to the primitive value f al se.

Constructors

Boolean(boolean)

Declaration:
publ i ¢ Bool ean(bool ean val ue)

Description:
Allocates aBool ean object representing the val ue argument.

Parameters:
val ue - the value of the Bool ean.

M ethods

booleanValug()

Declar ation:
publ i ¢ bool ean bool eanVal ue()

Description:
Returns the value of thisBool ean object as a boolean primitive.

Returns: the primitive bool ean vaue of this object.

toString()

Declaration:
public java.lang. String toString()

Description:
Returns a String object representing this Boolean's value. If this object representsthe valuet r ue, astring
equal to“t r ue” isreturned. Otherwise, astring equal to “ f al se” isreturned.

Overrides. t oSt ri nginclass Obj ect

Returns. astring representation of this object.

hashCode()

Declaration:
public int hashCode()

Description:
Returns a hash code for this Bool ean object.

Overrides. hashCode inclass Obj ect
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equals(Object)

Returns: theinteger 1231 if this object representst r ue; returnsthe integer 1237 if this object
representsf al se.

equals(Object)

Declaration:
publ i ¢ bool ean equal s(java. | ang. Obj ect obj)

Description:
Returnst r ue if and only if the argument isnot nul | andisaBool ean object that represents the same
bool ean value as this object.

Overrides. equal s inclassObj ect

Parameters:
obj - the object to compare with.

Returns: t r ue if the Boolean objects represent the same value; f al se otherwise.
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Byte

Declaration
public final class Byte

java. |l ang. oj ect

+--java.l ang. Byte

Description
The Byte class is the standard wrapper for byte values.

Since: JDK1.1,CLDC 1.0

Byte

MIN_VALUE

Member Summary

Fields
static byte MAX_VALUE
static byte M N_VALUE
Constructors
Byt e( byt e val ue)
Methods

byte byteVal ue()
bool ean equal s(oj ect obj)
int hashCode()
static byte parseByte(String s)

String toString()

static byte parseByte(String s, int radix)

Inherited Member Summary

Methods inherited from class Obj ect

getCl ass(), notify(), notifyAll(), wait(), wait(),

vai t ()

Fields

MIN_VALUE

Declaration:
public static final byte M N_VALUE
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MAX_VALUE

Description:
The minimum value a Byte can have.

MAX_VALUE

Declaration:
public static final byte MAX VALUE

Description:
The maximum value a Byte can have.

Constructors

Byte(byte)
Declaration:
public Byte(byte val ue)
Description:
Constructs a Byte object initialized to the specified byte value.

Parameters:
val ue - theinitia value of the Byte

M ethods

par seByte(String)

Declar ation:
public static byte parseByte(java.lang.String s)
t hrows Nunber For mat Excepti on

Description:
Assuming the specified String represents a byte, returns that byte's value. Throws an exception if the String
cannot be parsed as a byte. The radix is assumed to be 10.

Parameters:
s - the String containing the byte

Returns: the parsed value of the byte

Throws:
Nunber For mat Except i on - If the string does not contain a parsable byte.

par seByte(String, int)

Declar ation:
public static byte parseByte(java.lang.String s, int radix)
t hrows Nunber For mat Excepti on

Description:
Assuming the specified String represents a byte, returns that byte's value. Throws an exception if the String
cannot be parsed as a byte.
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byteValue()

Parameters:
s - the String containing the byte

radi x - theradix to be used
Returns: the parsed value of the byte

Throws:
Nunber For mat Except i on - If the String does not contain a parsable byte.

byteValue()

Declaration:
public byte byteVal ue()

Description:
Returns the value of this Byte as a byte.

Returns: the value of this Byte as a byte.

toString()

Declaration:
public java.lang. String toString()

Description:
Returns a String object representing this Byte's value.

Overrides. t oSt ri ng inclass Obj ect

Returns. astring representation of the object.

hashCode()

Declar ation:
public int hashCode()

Description:
Returns a hashcode for this Byte.

Overrides. hashCode inclass Obj ect
Returns. ahash code value for this object.

equals(Object)

Declar ation:
publ i ¢ bool ean equal s(j ava. | ang. Obj ect obj)

Description:
Compares this object to the specified object.

Overrides. equal s inclass Obj ect

Parameters:
obj - the object to compare with

Returns: trueif the objects are the same; fal se otherwise.
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javalang

equals(Object)
javalang

Character

Declaration
public fina

java. |l ang. oj ect

+--java. |l ang. Charact er

Description

The Character class wraps avalue of the primitive type char in an object. An object of type Char act er

cl ass Character

contains asingle field whose typeischar.

In addition, this class provides several methods for determining the type of acharacter and converting characters

from uppercase to lowercase and vice versa.

Character information is based on the Unicode Standard, version 3.0. However, in order to reduce footprint, by
default the character property and case conversion operationsin CLDC are available only for the ISO Latin-1
range of characters. Other Unicode character blocks can be supported as necessary.

Since: JDK1.0,CLDC 1.0

Member Summary

Fields
static int
static char
static int
static char

Constructors

Methods
char
static int
bool ean
i nt
static bool ean
static bool ean
static bool ean
static char
String
static char

MAX_RADI X
MAX_VALUE
M N_RADI X
M N_VALUE

Char act er(char val ue)

char Val ue()
digit(char ch, int
equal s(hj ect obj)
hashCode()

i sDigit(char ch)
i sLower Case( char
i sUpper Case( char
t oLower Case( char
toString()

t oUpper Case( char

r adi x)

ch)
ch)
ch)

ch)
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MIN_RADIX

Inherited Member Summary

Methods inherited from class Obj ect
getC ass(), notify(), notifyAll(), wait(), wait(), wait()

Fields

MIN_RADIX

Declaration:
public static final int MN_RAD X

Description:
The minimum radix available for conversion to and from Strings.

SeeAlso: I nteger.toString(int, int),lnteger.valueO (String)

MAX_RADIX

Declaration:
public static final int MAX_RAD X

Description:
The maximum radix available for conversion to and from Strings.

SeeAlso: Integer.toString(int, int),Integer.valueX (String)

MIN_VALUE

Declaration:
public static final char M N_VALUE

Description:
The constant value of thisfield is the smallest value of type char .

Since: JDK1.0.2

MAX_VALUE

Declaration:
public static final char MAX_VALUE

Description:
The constant value of thisfield is the largest value of type char.

Since: JDK1.0.2

Constructors

Character (char)

Declaration:
public Character(char val ue)
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charValug()

Description:
Constructsa Char act er object and initializesit so that it represents the primitive val ue argument.

Parameters:

val ue - valuefor the new Char act er object.

M ethods

charValug()

Declaration:
publi c char charVal ue()

Description:

Returns the value of this Character object.
Returns: the primitive char value represented by this object.

hashCode()

Declaration:

public int hashCode()

Description:
Returns a hash code for this Character.

Overrides. hashCode inclass Obj ect

Returns: ahash code value for this object.

equals(Object)

Declaration:
publi c bool ean equal s(java. | ang. Obj ect obj)

Description:
Compares this object against the specified object. Theresult ist r ue if and only if the argument is not
nul I andisaChar act er object that represents the same char value as this object.

Overrides. equal s inclassObj ect

Parameters:
obj - the object to compare with.

Returns: tr ue if the objects are the same; f al se otherwise.

toString()

104

Declaration:
public java.lang. String toString()

Description:

Returns a String object representing this character’s value. Convertsthis Char act er object to astring.
The result isastring whose length is 1. The string’s sole component is the primitive char value
represented by this object.

Overrides. t oSt ri nginclass bj ect

Returns. astring representation of this object.
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isL owerCase(char)

isL ower Case(char)

Declaration:
public static bool ean i sLower Case(char ch)

Description:
Determinesiif the specified character is alowercase character.

Note that by default CLDC only supports the ISO Latin-1 range of characters.
Of the ISO Latin-1 characters (character codes 0x0000 through 0x00FF), the following are lowercase:

abcdefghijklmnopqgrstuvwxy z&#92;u00DF &#92;u00EQ & #92;U00EL & #92;U00E2

& #92;U00E3 & #92;U00E4 &#92;u00E5 & #92;U00E6 & #92;U00E7 & #92;u00E8 & #92;u00E9

& #92;U00EA &#92;U00EB &#92;U00EC & #92;U00ED & #92;u00EE & #92;U00EF & #92;u00F0
&#92;uU00F1 &#92;u00F2 & #92;U00F3 & #92;u00F4 & #92;U00F5 & #92;u00F6 & #92;u00F8 & #92;uU00F9
& #92;u00FA &#92;u00FB & #92;u00FC & #92;u00FD &#92;U00FE & #92;u00FF

Parameters;
ch - the character to be tested.

Returns; t r ue if the character islowercase; f al se otherwise.
Since: JDK1.0

isUpper Case(char)

Declaration:
public static bool ean i sUpperCase(char ch)

Description:
Determines if the specified character is an uppercase character.

Note that by default CLDC only supports the ISO Latin-1 range of characters.
Of the 1SO Latin-1 characters (character codes 0x0000 through OxO0FF), the following are uppercase:

ABCDEFGHIJKLMNOPQRSTUVWXY Z&#92;u00C0 &#92;u00C1 & #92;u00C2
& #92;u00C3 & #92;u00C4 & #92;u00C5 & #92;uU00C6 & #92;u00C7 & #92;u00C8 & #92;u00C9
&#92;U00CA &#92;u00CB & #92;u00CC &#92;u00CD & #92;u00CE & #92;u00CF &#92;u00DO
&#92;u00D1 & #92;u00D2 &#92;u00D3 & #92;u00D4 & #92;u00D5 & #92;u00D6 & #92;u00D8

& #92;u00D9 & #92;U00DA &#92;u00DB & #92;u00DC & #92;u00DD & #92;u00DE

Parameters:
ch - the character to be tested.

Returns: tr ue if the character is uppercase; f al se otherwise.
Since: 1.0
See Also: i sLower Case(char),t oUpper Case(char)

isDigit(char)

Declaration:
public static boolean isbDigit(char ch)

Description:
Determinesiif the specified character isa digit.

Parameters:
ch - the character to be tested.
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toL owerCase(char)

Returns: t r ue if the character isadigit; f al se otherwise.
Since: JDK1.0

toL ower Case(char)

Declaration:
public static char toLowerCase(char ch)

Description:
The given character is mapped to its lowercase equivalent; if the character has no lowercase equivalent, the
character itself is returned.

Note that by default CLDC only supports the ISO Latin-1 range of characters.

Parameters:
ch - the character to be converted.

Returns: the lowercase equivalent of the character, if any; otherwise the character itself.
Since: JDK1.0
See Also: i sLower Case(char),i sUpper Case(char),t oUpper Case(char)

toUpper Case(char)

Declaration:
public static char toUpperCase(char ch)

Description:
Converts the character argument to uppercase; if the character has no uppercase equivalent, the character
itself is returned.

Note that by default CLDC only supports the ISO Latin-1 range of characters.

Parameters:
ch - the character to be converted.

Returns: the uppercase equivalent of the character, if any; otherwise the character itself.
Since: JDK1.0
See Also: i sLower Case(char),i sUpper Case(char),t oLower Case(char)

digit(char, int)

Declaration:
public static int digit(char ch, int radix)

Description:
Returns the numeric value of the character ch in the specified radix.

Parameters;
ch - the character to be converted.

r adi x - the radix.
Returns: the numeric value represented by the character in the specified radix.
Since: JDK1.0
SeeAlso: i sDigit(char)
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javalang

Class

Declaration
public final class O ass

java. |l ang. oj ect

+--java.l ang. d ass

Description

Instances of the class Cl ass represent classes and interfacesin arunning Java application. Every array also
belongsto aclassthat isreflected asa Cl ass object that is shared by all arrays with the same element type and
number of dimensions.

C ass hasno public constructor. Instead Cl ass objects are constructed automatically by the Java Virtual
Machine as classes are |oaded.
The following example usesaCl ass object to print the class name of an object:

voi d printC assNane(Object obj) {
Systemout.println(“The class of " + obj +
“is ” + obj.getC ass().getNane());

Since: JDK1.0,CLDC 1.0

Member Summary

M ethods
static Class forNane(String cl assNane)
String getNane()
java.io.lnputStream getResourceAsStrean(String nane)

bool ean isArray()

bool ean i sAssignabl eFron{C ass cl s)

bool ean islnstance(Cbject obj)

bool ean islnterface()
oj ect newl nstance()
String toString()

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

107



Class javalang

toString()

M ethods

toString()

Declar ation:
public java.lang.String toString()

Description:

Converts the object to a string. The string representation is the string “class’ or “interface”, followed by a
space, and then by the fully qualified name of the class in the format returned by get Nane. If thisCl ass
object represents a primitive type, this method returns the name of the primitive type. If thisCl ass object
represents void this method returns “void”.

Overrides. t oSt ri ng inclass bj ect

Returns: astring representation of this class object.

forName(String)

Declaration:
public static java.lang. d ass forNane(java.lang. String cl assNane)
throws O assNot FoundExcepti on

Description:
Returnsthe Cl ass object associated with the class with the given string name. Given the fully-qualified
name for a class or interface, this method attempts to locate, load and link the class.

For example, the following code fragment returns the runtime Cl ass descriptor for the class named
java.lang. Thread: Class t = O ass.forNane(“java. | ang. Thread”)

Parameters:
cl assNane - the fully qualified name of the desired class.

Returns: thed ass abject for the class with the specified name.

Throws:
Cl assNot FoundExcept i on - if the class could not be found.

Er r or - if the function fails for any other reason.
Since: JDK1.0

newl nstance()

108

Declaration:
public java.lang. Obj ect new nstance()

throws I nstantiati onException, |l egal AccessException
Description:

Creates a new instance of aclass.

Returns. anewly alocated instance of the class represented by this object. Thisis done exactly asif by a
new expression with an empty argument list.

Throws:
Il egal AccessExcepti on -if theclassor initializer is not accessible.

I nstanti ati onExcepti on -if an application tries to instantiate an abstract class or an interface,
or if the instantiation fails for some other reason.
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islnstance(Object)

Since JDK1.0

isl nstance(Obj ect)

Declaration:
publi c bool ean islnstance(java.lang. Obj ect obj)

Description:

Determinesif the specified Obj ect isassignment-compatible with the object represented by thisd ass.
This method is the dynamic equivalent of the Javalanguagei nst anceof operator. The method returns
t r ue if the specified Obj ect argument is non-null and can be cast to the reference type represented by
thisC ass object without raising aCl assCast Excepti on. Itreturnsf al se otherwise.

Specificaly, if thisCl ass object represents a declared class, this method returnst r ue if the specified
hj ect argument is an instance of the represented class (or of any of its subclasses); it returnsf al se
otherwise. If thisCl ass object represents an array class, this method returnst r ue if the specified

bj ect argument can be converted to an object of the array class by an identity conversion or by a
widening reference conversion; it returnsf al se otherwise. If thisC ass object represents an interface,
this method returnst r ue if the class or any superclass of the specified Obj ect argument implementsthis
interface; it returnsf al se otherwise. If thisCl ass object represents a primitive type, this method returns
fal se.

Parameters:
obj - the object to check

Returns: trueif obj isaninstance of this class
Since: JDK1.1

isAssignableFrom(Class)

Declaration:
publ i ¢ bool ean i sAssi gnabl eFron(j ava. |l ang. d ass cl s)

Description:

Determinesif the class or interface represented by thisCl ass object iseither the same as, or isasuperclass
or superinterface of, the class or interface represented by the specified Cl ass parameter. It returnst r ue if
s0; otherwiseit returnsf al se. If thisCl ass object represents a primitive type, this method returnst r ue
if the specified Cl ass parameter is exactly this Cl ass object; otherwiseit returnsf al se.

Specificaly, this method tests whether the type represented by the specified Cl ass parameter can be
converted to the type represented by thisCl ass object viaan identity conversion or viaawidening
reference conversion. See The Java Language Specification, sections5.1.1 and 5.1.4 , for details.

Parameters:
cl s -thed ass object to be checked

Returns: thebool ean vaueindicating whether objects of thetypecl s can be assigned to objects of this
class

Throws:
Nul | Poi nt er Except i on - if the specified Class parameter is null.

Since: JDK1.1
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isinterface()

isInterface()

Declaration:
public bool ean islnterface()

Description:
Determines if the specified Cl ass object represents an interface type.

Returns: t r ue if this object represents an interface; f al se otherwise.

isArray()

Declaration:
publi c bool ean isArray()

Description:
Determinesif thisCl ass object represents an array class.

Returns: t r ue if this object represents an array class; f al se otherwise.
Since: JDK1.1

getName()

Declaration:
public java.lang. String getNane()

Description:
Returns the fully-qualified name of the entity (class, interface, array class, primitive type, or void)
represented by thisCl ass object,asaStri ng.

If thisCl ass object represents aclass of arrays, then the internal form of the name consists of the name of
the element type in Java signature format, preceded by one or more*“[ " characters representing the depth of
array nesting. Thus:

(new oject[3]).getd ass().get Nanme()

returns“[ Lj ava. | ang. Cbj ect ; " and:
(new int[3][4][51[6][71[8]1[9]).getd ass().getNane()

returns“[ [[[[[[!”. Theencoding of element type namesis as follows:

byt e

char

doubl e

fl oat

i nt

| ong

Lcl assnanme; class or interface
S short

VA bool ean

“TToOO0O®

Theclass or interface name cl assnane isgiven in fully qualified form as shown in the example above.

Returns: thefully qualified name of the class or interface represented by this object.
getResour ceAsStream(String)

Declaration:
public java.io.|nputStream get ResourceAsStrean(java. |l ang. String nane)
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getResourceA sStream(String)

Description:
Finds aresource with a given namein the application’s JAR file. This method returnsnul | if no resource
with this name isfound in the application’s JAR file.

The resource names can be represented in two different formats: absolute or relative.
Absolute format: / packagePat hNane/ r esour ceNane
Relative format: r esour ceNane

In the absolute format, the programmer provides a fully qualified name that includes both the full path and
the name of the resource inside the JAR file. In the path names, the character “/” is used as the separator.

In the relative format, the programmer provides only the name of the actual resource. Relative names are
converted to absolute names by the system by prepending the resource name with the fully qualified
package name of class upon which the get Resour ceAs St r eammethod was called.

Parameters;
nane - name of the desired resource

Returns: aj ava. i o. | nput St r eamobject.
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getResourceA sStream(String)

javalang

ClassCastException

Declaration
public class Cl assCast Excepti on extends Runti meException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java. | ang. Cl assCast Excepti on

Description
Thrown to indicate that the code has attempted to cast an object to a subclass of which it is not an instance. For
example, the following code generatesaCl assCast Except i on:

Obj ect x = new I nteger(0);
Systemout.printIn((String)x);

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
Cl assCast Exception()
Cl assCast Exception(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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ClassCastException()

Constructors

ClassCastException()

Declar ation:
publ i c O assCast Excepti on()

Description:
ConstructsaCl assCast Except i on with no detail message.

ClassCastException(String)

Declaration:
public O assCast Exception(java.lang. String s)

Description:
ConstructsaCl assCast Except i on with the specified detail message.

Parameters:
s - the detail message.
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ClassNotFoundException()

javalang

ClassNotFoundException

Declaration
public class C assNot FoundExcepti on extends Exception

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. | ang. O assNot FoundExcepti on
Description

Thrown when an application triesto load in a class through its string name using the f or Nane method in class
Cl ass but no definition for the class with the specified name could be found.

Since: JDK1.0,CLDC 1.0

See Also: d ass. for Nane(String)

Member Summary

Constructors
Cl assNot FoundException()
Cl assNot FoundException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

ClassNotFoundException()

Declaration:
publi ¢ d assNot FoundException()

114



javalang ClassNotFoundException
ClassNotFoundException(String)

Description:
ConstructsaCl assNot FoundExcept i on with no detail message.

ClassNotFoundException(String)

Declaration:
publi ¢ O assNot FoundException(java.lang. String s)

Description:
ConstructsaCl assNot FoundExcept i on with the specified detail message.

Parameters:
s - the detail message.
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ClassNotFoundException(String)

javalang

Double

Declaration
public final class Double

java. |l ang. oj ect

+--java. |l ang. Doubl e

Description
The Double class wraps a value of the primitive type doubl e in an object. An object of type Doubl e contains
asingle field whose typeisdoubl e.

In addition, this class provides several methods for converting adoubl etoaStri ngandaStringtoa
doubl e, aswell as other constants and methods useful when dealing with adoubl e.

Since: JDK1.0,CLDC 1.1

Member Summary

Fields

static double NMAX VALUE

static double M N_VALUE

static double NaN

static double NEGATIVE_INFINTY

static double POSITIVE_INFINTY
Constructors

Doubl e(doubl e val ue)

Methods

byte byteVal ue()
static |long doubl eToLongBits(double val ue)
doubl e doubl eVal ue()
bool ean equal s(oj ect obj)
float floatVal ue()
i nt hashCode()
int intValue()
boolean islInfinite()
static boolean islnfinite(double v)
bool ean i sNaN()
static bool ean isNaN(double v)
static double |ongBitsToDoubl e(long bits)
I ong | ongVal ue()
static double parseDouble(String s)
short shortVal ue()
String toString()
static String toString(double d)
static Double valueO(String s)
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POSITIVE_INFINITY

Inherited Member Summary

Methodsinherited from class Obj ect
getC ass(), notify(), notifyAll(), wait(), wait(), wait()

Fields

POSITIVE_INFINITY

Declaration:
public static final double POSITIVE_INFINTY

Description:
The positive infinity of typedoubl e. It isequal to the value returned by
Doubl e. | ongBi t sToDoubl e( 0x7f f 0000000000000L) .

NEGATIVE_INFINITY

Declaration:
public static final double NEGATIVE_ I NFINITY

Description:
The negative infinity of type doubl e. It is equal to the value returned by
Doubl e. | ongBi t sToDoubl e( Oxf f f 0000000000000L) .

NaN

Declaration:
public static final double NaN

Description:
A Not-a-Number (NaN) value of type doubl e. It isequal to the value returned by
Doubl e. | ongBi t sToDoubl e( 0x7f f 8000000000000L) .

MAX_VALUE

Declaration:
public static final double MAX_VALUE

Description:
The largest positive finite value of type doubl e. It isequal to the value returned by

Doubl e. | ongBi t sToDoubl e(Ox7fef ffffffffffffL)

MIN_VALUE

Declaration:
public static final double M N _VALUE
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Double(double)

Description:
The smallest positive value of type doubl e. It isequal to the value returned by
Doubl e. | ongBi t sToDoubl e( Ox1L) .

Constructors

Double(double)

Declaration:
publ i c Doubl e(doubl e val ue)

Description:
Constructs anewly alocated Doubl e object that represents the primitive doubl e argument.

Parameters:

val ue - thevalue to be represented by the Doubl e.

M ethods

toString(double)

Declaration:
public static java.lang. String toString(double d)

Description:
Creates a string representation of the doubl e argument. All characters mentioned below are ASCI|
characters.

If the argument is NaN, the result is the string “NaN”.

Otherwise, theresult is astring that represents the sign and magnitude (absol ute value) of the argument.
If the sign is negative, the first character of theresultis’- " ('-"); if the sign is positive, no sign
character appearsin the result. Asfor the magnitude m;

If misinfinity, it isrepresented by the characters“ | nf i ni t y” ; thus, positive infinity produces the
result “ I nfi ni ty” and negativeinfinity producestheresult“ -1 nfinity”.

If miszero, it isrepresented by the characters“ 0. 0” ; thus, negative zero producestheresult“ - 0. 0”
and positive zero producestheresult “ 0. 0” .

If mis greater than or equal to 107 but less than 107, then it is represented as the integer part of m, in
decimal form with no leading zeroes, followed by * . * (.), followed by one or more decimal digits
representing the fractional part of m.

If mislessthan 103 or not less than 107, then it is represented in so-called “computerized scientific
notation.” Let n be the unique integer such that 10"<=m<10™"1; then let a be the mathematically exact
quotient of mand 10" so that 1<=a<10. The magnitude is then represented as the integer part of a, asa
single decimal digit, followed by ' . ' (. ), followed by decimal digits representing the fractional part
of a, followed by theletter' E' (E), followed by arepresentation of n asadecimal integer, as produced
by the method | nt eger . toString(int).

How many digits must be printed for the fractional part of mor a? There must be at |east one digit to
represent the fractional part, and beyond that as many, but only as many, more digits as are needed to
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uniquely distinguish the argument value from adjacent values of typedoubl e. That is, suppose that x isthe
exact mathematical value represented by the decimal representation produced by this method for afinite
nonzero argument d. Then d must be the doubl e value nearest to x; or if two doubl e values are equally
closeto x, then d must be one of them and the least significant bit of the significand of d must be 0.

Parameters;
d - thedoubl e to be converted.

Returns. astring representation of the argument.

valueOf(String)

Declaration:
public static java.lang. Doubl e val ueX (java.l ang. String s)
t hr ows Nunber For mat Excepti on

Description:

Returns anew Doubl e object initialized to the value represented by the specified string. The string s is
interpreted as the representation of a floating-point value and a Doubl e object representing that valueis
created and returned.

If sisnul | ,thenaNul | Poi nt er Except i on isthrown.

Leading and trailing whitespace charactersin sareignored. Therest of s should constitute a FloatValue as
described by the lexical rule:

Fl oat Val ue:
Si gnopt Fl oati ngPoi ntLiteral

where Sgn and FloatingPointLiteral are as defined in Section 3.10.2 of the Java L anguage Specification
(http://java.sun.com/docs/books/jls/html/). If it does not have the form of a FloatValue, then a

Nunber For mat Except i on isthrown. Otherwise, it is regarded as representing an exact decimal value
in the usual “computerized scientific notation”; this exact decimal value is then conceptually converted to
an “infinitely precise” binary value that is then rounded to type doubl e by the usual round-to-nearest rule
of |IEEE 754 floating-point arithmetic. Finally, a new object of class Doubl e is created to represent the
doubl e value.

Parameters:
s - the string to be parsed.

Returns: anewly constructed Doubl e initialized to the value represented by the string argument.

Throws:
Nunber For mat Except i on - if the string does not contain a parsable number.

parseDouble(String)

Declaration:
public static doubl e parseDoubl e(java.lang. String s)
t hrows Nunber For mat Excepti on
Description:
Returns anew double initialized to the value represented by the specified St r i ng, as performed by the
val ueO method of class Doubl e.

Parameters:
s - the string to be parsed.

Returns: the double value represented by the string argument.
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isNaN(double)

Throws:
Nunber For mat Except i on - if the string does not contain a parsable double.

Since: JDK1.2
SeeAlso: val ueOr (String)

isNaN(double)

Declaration:
public static bool ean i sNaN(doubl e v)

Description:
Returnstrue if the specified number is the special Not-a-Number (NaN) value.

Parameters:
v - the value to be tested.

Returns: t r ue if the value of the argument is NaN; f al se otherwise.

isInfinite(double)

Declaration:
public static bool ean islnfinite(double v)

Description:
Returnstrue if the specified number isinfinitely large in magnitude.

Parameters;
v - the value to be tested.

Returns: t r ue if the value of the argument is positive infinity or negative infinity; f al se otherwise.

isNaN()

Declaration:
public bool ean i sNaN()

Description:
Returnstrueif this Double value is the special Not-a-Number (NaN) value.

Returns: t r ue if the value represented by thisobject isNaN; f al se otherwise.

islnfinite()

Declaration:
public bool ean islnfinite()

Description:
Returnstrue if this Double value isinfinitely large in magnitude.

Returns: t rue if the value represented by this object is positive infinity or negative infinity; f al se
otherwise.

toString()
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byteValue()

Description:
Returns a String representation of this Double object. The primitive doubl e value represented by this
object is converted to a string exactly asif by the methodt oSt r i ng of one argument.

Overrides: t oSt ri nginclassObj ect
Returns: aSt ri ng representation of this object.
SeeAlso: toString(doubl e)

byteValue()

Declaration:
public byte byteVal ue()

Description:
Returns the value of this Double as a byte (by casting to a byte).

Since JDK1.1

shortValug()

Declaration:
public short short Val ue()

Description:
Returns the value of this Double as a short (by casting to a short).

Since. JDK1.1

intValue()

Declar ation:
public int intValue()

Description:
Returns the integer value of this Double (by casting to an int).

Returns: thedoubl e value represented by this object is converted to typei nt and the result of the
conversion is returned.

longValue()

Declaration:
public | ong | ongVal ue()

Description:
Returns the long value of this Double (by casting to along).

Returns: thedoubl e value represented by this object is converted to type | ong and the result of the
conversion is returned.

floatValue()

Declaration:
public float floatVal ue()

Description:
Returns the float value of this Double.
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doubleValue()

dou

Returns: thedoubl e value represented by this object is converted to typef | oat and the result of the
conversion is returned.

Since: JDK1.0

blevalug()

Declaration:
publ i ¢ doubl e doubl eVal ue()

Description:
Returns the double value of this Double.

Returns: thedoubl e value represented by this object.

hashCode()

equ
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Declaration:
public int hashCode()

Description:

Returns a hashcode for this Doubl e object. The result is the exclusive OR of the two halves of the long
integer bit representation, exactly as produced by the method doubl eToLongBi t s( doubl e), of the
primitive doubl e value represented by this Doubl e object. That is, the hashcode is the value of the
expression:

(int)(vr(v>>>32))

wherev is defined by:
| ong v = Doubl e. doubl eToLongBi t s(t hi s. doubl eVal ue());

Overrides. hashCode inclass Obj ect

Returns. ahash code vauefor this object.

als(Object)

Declar ation:
publi ¢ bool ean equal s(java. | ang. Obj ect obj)

Description:

Compares this object against the specified object. Theresult ist r ue if and only if the argument is not

nul I andisaDoubl e object that represents a double that has the identical bit pattern to the bit pattern of
the double represented by this abject. For this purpose, two doubl e values are considered to be the same if
and only if the method doubl eToLongBi t s( doubl €) returns the same long value when applied to
each.

Note that in most cases, for two instances of class Doubl e, d1 and d2, thevalue of d1. equal s(d2) is
t rue if and only if

dl. doubl eVal ue() == d2. doubl eVal ue()

also hasthevaluet r ue. However, there are two exceptions:

* |f d1 and d2 both represent Doubl e. NaN, then the equal s method returnst r ue, even though
Doubl e. NaN==Doubl e. NaN hasthevaluef al se.

* If d1 represents +0. 0 while d2 represents - 0. O, or vice versa, the equal s test has the value
f al se, eventhough +0. 0==- 0. 0 hasthevaluet r ue. This alows hashtables to operate properly.
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doubleToL ongBits(double)

Overrides. equal s inclassObj ect

Parameters:
obj - the object to compare with.

Returns: tr ue if the objects are the same; f al se otherwise.

doubleToL ongBits(double)

Declaration:
public static |ong doubl eToLongBits(doubl e val ue)

Description:
Returns a representation of the specified floating-point value according to the IEEE 754 floating-point
“double format” bit layout.

Bit 63 (the hit that is selected by the mask 0x8000000000000000L) represents the sign of the floating-
point number. Bits 62-52 (the bits that are selected by the mask Ox7f f 0000000000000L) represent the
exponent. Bits 51-0 (the bits that are selected by the mask Ox000f ffff ff f fffffL) represent the
significand (sometimes called the mantissa) of the floating-point number.

If the argument is positive infinity, the result isOx7f f 0000000000000L.
If the argument is negative infinity, the result isOxf f f 0000000000000L.
If the argument is NaN, the result isOx 7f f 8000000000000L.

Inall cases, theresultisal ong integer that, when given to thel ongBi t sToDoubl e( 1 ong) method,
will produce a floating-point value equal to the argument to doubl eToLongBi t s.

Parameters:
val ue - adouble precision floating-point number.

Returns: the bits that represent the floating-point number.

longBitsToDouble(long)

Declaration:
public static double | ongBitsToDoubl e(l ong bits)

Description:

Returns the double-float corresponding to a given bit representation. The argument is considered to be a
representation of afloating-point value according to the IEEE 754 floating-point “double precision” bit
layout. That floating-point value is returned as the result.

If the argument isOx 7f f 0000000000000L, the result is positive infinity.
If the argument isOxf f f 0000000000000L, the result is negative infinity.

If the argument is any valuein the range 0x 7f f 0000000000001L throughOx7f ffffffffffffffL
or in therange Oxf f f 0000000000001L throughOxffffffffffffffffL,theresultisNaN.All
IEEE 754 NaN values of type doubl e are, in effect, lumped together by the Java programming language
into asingle value called NaN.

In all other cases, let s, €, and m be three values that can be computed from the argument:

123



Double javalang
longBitsToDouble(long)

int s ((bits >>63) ==0) ?2 1: -1;
int e (int)((bits >> 52) & Ox7ffL);
long m= (e == 0) ?
(bits & OxfffffffffffffL) << 1 :
(bits & OxfffffffffffffL) | Ox10000000000000L;

Then the floating-point result equal's the value of the mathematical expression s& #183;m&#183;2% 1075,

Parameters:
bi t s - any | ong integer.

Returns: thedoubl e floating-point value with the same bit pattern.
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Error()

javalang

Error

Declaration
public class Error extends Throwabl e

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java.l ang. Error

Direct Known Subclasses: NoCl assDef FoundEr r or, Vi r t ual Machi neErr or

Description
AnEr ror isasubclass of Thr owabl e that indicates serious problems that a reasonabl e application should
not try to catch. Most such errors are abnormal conditions.

A method isnot required to declareinitst hr ows clause any subclasses of Er r or that might be thrown during
the execution of the method but not caught, since these errors are abnormal conditions that should never occur.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
Error()
Error(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

Error()

Declaration:
public Error()
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Error(String)

Description:
Constructs an Er r or with no specified detail message.

Error(String)

Declaration:
public Error(java.lang. String s)

Description:
Constructs an Error with the specified detail message.

Parameters:
s - the detail message.
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Error(String)

javalang

Exception

Declaration
public class Exception extends Throwabl e

java. |l ang. oj ect

+--java. |l ang. Throwabl e

+--java. |l ang. Exception
Direct Known Subclasses. C assNot FoundException, |11 egal AccessExcepti on,

I nstanti ati onException, | nterruptedException,java.io.| CException,
Runt i mreExcepti on

Description
TheclassExcept i on anditssubclassesare aform of Thr owabl e that indicates conditions that a reasonable
application might want to catch.

Since: JDK1.0,CLDC 1.0

See Also: Error

Member Summary

Constructors
Exception()
Exception(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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Exception()

Constructors

Exception()

Declar ation:
publi c Exception()

Description:
Constructs an Except i on with no specified detail message.

Exception(String)

Declaration:
public Exception(java.lang.String s)

Description:
Constructs an Except i on with the specified detail message.

Parameters:
s - the detail message.
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Exception(String)

javalang

Float

Declaration
public final class Float

java. |l ang. oj ect

+--java. |l ang. Fl oat

Description
The Float classwraps avalue of primitivetypef | oat inan object. An object of type FI oat containsasingle
field whose typeisf | oat .

In addition, this class provides several methods for convertingaf | oat toaStringandaStringtoa
fl oat , aswell as other constants and methods useful when dealing with af | oat .

Since: JDK1.0,CLDC 1.1

Member Summary

Fields
static float
static float
static float
static float
static float

Constructors

Methods
byt e
doubl e
bool ean
static int
fl oat
i nt
static float
i nt
bool ean
static bool ean
bool ean
static bool ean
| ong
static float
short
String
static String

MAX_VALUE
M N_VALUE

NaN

NEGATI VE_I NFI NI TY
POSI TI VE_I NFI NI TY

FI oat (doubl e val ue)
Fl oat (fl oat val ue)

byt eVal ue()

doubl eVal ue()

equal s(hj ect obj)

float TolntBits(fl oat val ue)
f | oat Val ue()

hashCode()

intBi tsToFloat (int bits)
i ntVal ue()

islnfinite()
islnfinite(float v)

i sNaN()

i sNaN(fl oat v)

| ongVal ue()
parseFl oat (String s)
short Val ue()

toString()
toString(float f)
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POSITIVE_INFINITY

Member Summary

static Float valueO(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
getC ass(), notify(), notifyAll(), wait(), wait(), wait()

Fields

POSITIVE_INFINITY

Declaration:
public static final float POSITIVE_I NFINITY

Description:
The positive infinity of typef | oat . It isequa to the value returned by
Fl oat. i ntBitsToFl oat (0x7f800000).

NEGATIVE_INFINITY

Declaration:
public static final float NEGATIVE_I NFINITY

Description:
The negative infinity of typef | oat . It isequal to the value returned by
Fl oat . i ntBi t sToFl oat (Oxff800000).

NaN

Declaration:
public static final float NaN

Description:
The Not-a-Number (NaN) value of typef | oat . It isequal to the value returned by
Fl oat.intBitsToFl oat (0x7fc00000).

MAX_VALUE

Declaration:
public static final float MAX_VALUE

Description:
The largest positive value of typef | oat . It isequa to the value returned by
Fl oat.intBitsToFl oat (Ox7f7fffff).

MIN_VALUE

Declar ation:
public static final float M N_VALUE
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Float(float)

Description:
The smallest positive value of typef | oat . It isequal to the value returned by
Fl oat.intBitsToFl oat (0x1).

Constructors

Float(float)

Declaration:
public Float(float val ue)

Description:
Constructs anewly alocated Fl oat object that represents the primitivef | oat argument.

Parameters:
val ue - thevalue to be represented by the Fl oat .

Float(double)

Declar ation:
publi ¢ Fl oat (doubl e val ue)

Description:
Constructs anewly allocated Fl oat object that represents the argument converted to typef | oat .

Parameters:
val ue - thevalue to be represented by the Fl oat .

M ethods

toString(float)

Declaration:

public static java.lang.String toString(float f)

Description:

Returns a String representation for the specified float value. The argument is converted to a readable string
format as follows. All characters and characters in strings mentioned below are ASCI| characters.

« |f the argument is NaN, the result isthe string “ NaN’ .

« Otherwise, theresult isastring that represents the sign and magnitude (absol ute value) of the argument.
If the sign is negative, the first character of theresultis' -' (' - ' ); if the signis positive, no sign
character appearsin the result. Asfor the magnitude m;

 If misinfinity, it isrepresented by the characters“ | nfi ni t y” ; thus, positive infinity produces the
result “ | nf i ni ty” and negative infinity producestheresult“ - I nfinity”.

 If miszero, it isrepresented by the characters“ 0. 0” ; thus, negative zero produces the result “ -
0. 0” and positive zero producestheresult “ 0. 0”.

« If misgreater than or equal to 10" but less than 10, then it is represented as the integer part of m, in
decimal form with no leading zeroes, followed by ' . ' (.), followed by one or more decimal digits
representing the fractional part of m.

131



Float javalang

valueOf (String)

« If mislessthan 103 or not less than 107, then it is represented in so-called “computerized scientific
notation.” Let n be the unique integer such that 10"<=mx1; then let a be the mathematically exact

quotient of mand 10" so that 1<a& It10. The magnitude is then represented as the integer part of a, as
asingle decimal digit, followed by ' . ' (. ), followed by decimal digits representing the fractional
part of a, followed by the letter ' E' (E), followed by arepresentation of n as adecimal integer, as
produced by the method | nt eger . t oSt ri ng(i nt) of oneargument.

How many digits must be printed for the fractional part of mor a? There must be at |east one digit to
represent the fractional part, and beyond that as many, but only as many, more digits as are needed to
uniquely distinguish the argument value from adjacent values of type float. That is, suppose that x is the
exact mathematical value represented by the decimal representation produced by this method for afinite
nonzero argument f. Then f must be the float value nearest to x; or, if two float values are equally close to
xthen f must be one of them and the least significant bit of the significand of f must be 0.

Parameters;
f - thefloat to be converted.

Returns: astring representation of the argument.

valueOf(String)

Declaration:
public static java.lang. Fl oat val ueX (java.lang. String s)
t hrows Nunber For mat Excepti on

Description:
Returns the floating point value represented by the specified String. The string s isinterpreted as the
representation of afloating-point value and aFl oat object representing that value is created and returned.

If sisnul | ,thenaNul | Poi nt er Except i on isthrown.

Leading and trailing whitespace charactersin sareignored. Therest of s should constitute a FloatValue as
described by the lexical syntax rules:

Fl oat Val ue:
Si gnopt Fl oati ngPoi nt Li teral

where Sign, FloatingPointLiteral are as defined in Section 3.10.2 of the JavaLanguage Specification (http:/
f/java.sun.com/docs/bookg/jlghtml/). If it does not have the form of a FloatValue, then a

Nunber For mat Except i on isthrown. Otherwise, it is regarded as representing an exact decimal value
in the usual “computerized scientific notation”; this exact decimal value is then conceptually converted to
an “infinitely precise” binary value that is then rounded to type float by the usual round-to-nearest rule of

| EEE 754 floating-point arithmetic.

Parameters:
s - the string to be parsed.

Returns: anewly constructed FI oat initialized to the value represented by the St r i ng argument.

Throws:
Nunber For mat Except i on - if the string does not contain a parsable number.

par seFloat(String)
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public static float parseFloat(java.lang.String s)
t hr ows Nunber For mat Except i on
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isNaN(float)

Description:
Returns a new float initialized to the value represented by the specified St r i ng.

Parameters:
S - the string to be parsed.

Returns: the float value represented by the string argument.

Throws:
Nurber For mat Except i on - if the string does not contain a parsable float.

Since: JDK1.2

isNaN(float)

Declaration:
public static boolean i sNaN(fl oat v)

Description:
Returnstrue if the specified number is the special Not-a-Number (NaN) value.

Parameters:
v - the value to be tested.

Returns: true if theargumentisNaN; f al se otherwise.

isl nfinite(float)

Declaration:
public static boolean islnfinite(float v)

Description:
Returns true if the specified number isinfinitely large in magnitude.

Parameters:
v - the value to be tested.

Returns: t r ue if the argument is positive infinity or negative infinity; f al se otherwise.

isNaN()

Declaration:
publi ¢ bool ean i sNaN()

Description:
Returnstrueif thisFl oat valueis Not-a-Number (NaN).

Returns: t r ue if the value represented by this object isNaN; f al se otherwise.

isinfinite()

Declaration:
public bool ean isinfinite()

Description:
Returnstrueif this Float valueisinfinitely large in magnitude.

Returns: t rue if the value represented by this object is positive infinity or negative infinity; f al se
otherwise.
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toString()

toString()

Declaration:
public java.lang. String toString()

Description:
Returns a String representation of this Float object. The primitivef | oat value represented by thisobjectis
convertedtoa St ri ng exactly asif by the method t oSt r i ng of one argument.

Overrides. t oSt ri nginclass Obj ect
Returns: aSt ri ng representation of this object.
SeeAlso: toString(float)

byteValue()

Declaration:
public byte byteVal ue()

Description:
Returns the value of this Float as a byte (by casting to a byte).

Since JDK1.1

shortValug()

Declaration:
public short short Val ue()

Description:
Returns the value of this Float as a short (by casting to a short).

Since: JDK1.1

intValue()

Declaration:
public int intValue()

Description:
Returns the integer value of this Float (by casting to an int).

Returns: thef | oat value represented by this object converted to typei nt and the result of the
conversion is returned.

longValue()

Declaration:
public long | ongVal ue()

Description:
Returns the long value of this Float (by casting to along).

Returns: thef | oat value represented by this object is converted to type | ong and the result of the
conversion is returned.

floatValue()

Declar ation:
public float floatVal ue()
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doubleValue()

Description:
Returns the float value of this FlI oat object.

Returns: thef | oat value represented by this object.

doubleValue()

Declaration:
publ i ¢ doubl e doubl eVal ue()

Description:
Returns the double value of thisFl oat object.

Returns: thef | oat value represented by this object is converted to type doubl e and the result of the
conversion is returned.

hashCode()

Declaration:
public int hashCode()

Description:

Returns a hashcode for this Fl oat object. The result is the integer bit representation, exactly as produced
by the method f | oat Tol nt Bi t s(f | oat ), of the primitive float value represented by this Fl oat
object.

Overrides. hashCode inclass Obj ect

Returns: ahash code value for this object.

equals(Object)

Declaration:
publi ¢ bool ean equal s(j ava. | ang. Obj ect obj)

Description:

Compares this object against some other object. Theresultist r ue if and only if the argument is not nul |
andisaFl oat object that representsaf | oat that hastheidentical bit pattern to the bit pattern of the

f 1 oat represented by this object. For this purpose, two float values are considered to be the same if and
only if themethod f | oat Tol nt Bi t s(f | oat) returnsthe same int value when applied to each.

Note that in most cases, for two instances of classFl oat ,f 1 andf 2, thevalueof f 1. equal s(f 2) is
t rue if and only if

f1.floatValue() == f2.floatVal ue()
also hasthevauet r ue. However, there are two exceptions:

« Iff 1 andf 2 both represent Fl oat . NaN, then the equal s method returnst r ue, even though
FI oat . NaN==FI oat . NaN hasthevaluef al se.

o Iff 1 represents+0. Of whilef 2 represents- 0. Of , or vice versa, theequal test hasthe value
f al se, eventhough 0. Of ==- 0. Of hasthevaluet r ue.

This definition allows hashtables to operate properly.
Overrides. equal s inclassObj ect

Parameters:
obj - the object to be compared
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float Tol ntBits(fl oat)

Returns: tr ue if the objects are the same; f al se otherwise.
SeeAlso: float TolntBits(float)

floatTol ntBits(float)

Declaration:
public static int floatTolntBits(float val ue)

Description:
Returns the bit representation of asingle-float value. The result is a representation of the floating-point
argument according to the |[EEE 754 floating-point “single precision” bit layout.

« Bit 31 (the bit that is selected by the mask 0x80000000) represents the sign of the floating-point
number.

* Bits 30-23 (the bits that are selected by the mask 0x7f 800000) represent the exponent.

* Bits 22-0 (the bits that are selected by the mask 0x007f f f f f ) represent the significand (sometimes
called the mantissa) of the floating-point number.

* |If the argument is positive infinity, the result isOx7f 800000.
* |If the argument is negative infinity, the result is Oxf f 800000.
* |If the argument is NaN, the result isOx7f c00000.

In all cases, the result is an integer that, when given to thei nt Bi t sToFl oat (i nt) method, will
produce a floating-point value equal to the argumenttof | oat Tol nt Bi t s.

Parameters:
val ue - afloating-point number.

Returns: the bits that represent the floating-point number.

intBitsToFloat(int)

Declaration:
public static float intBitsToFloat(int bits)

Description:

Returns the single-float corresponding to a given bit representation. The argument is considered to be a
representation of afloating-point value according to the IEEE 754 floating-point “single precision” bit
layout.

If the argument isOx 7f 800000, the result is positive infinity.
If the argument is Oxf f 800000, the result is negative infinity.

If the argument is any valuein the range Ox 7f 800001 through Ox7f f f f f f f or in the range
Oxf f 800001 through Oxf f f f f f f f , theresultisNaN. All IEEE 754 NaN values of typef | oat are, in
effect, lumped together by the Java programming language into asinglef | oat value called NaN.

In all other cases, let s, e, and m be three values that can be computed from the argument:

int s = ((bits > 31) ==0) ?1: -1;
int e = ((bits > 23) & 0xff);
int m=(e ==0) ?

(bits & Ox7fffff) << 1 :
(bits & Ox7fffff) | Ox800000;

Then the floating-point result equals the value of the mathematical expression s&#183; m& #183;2e-150.
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intBitsToFl oat(int)

Parameters:
bi t s - aninteger.

Returns: the single-format floating-point value with the same bit pattern.
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intBitsToFloat(int)

javalang _
|llegal AccessException
Declaration

public class |l1legal AccessException extends Exception

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java.l ang. |11 egal AccessException

Description
Thrown when an application triesto load in a class, but the currently executing method does not have access to
the definition of the specified class, because the classis not public and in another package.

Aninstance of this class can aso be thrown when an application triesto create an instance of a class using the
new nst ance method in classC ass, but the current method does not have access to the appropriate zero-
argument constructor.

Since: JDK1.0,CLDC1.0

See Also: d ass. forNane(String),d ass. newl nst ance()

Member Summary

Constructors
I'l'l egal AccessException()
I'1'l egal AccessException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAl(), wait(), wait(), wait()
Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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I1legal A ccessException()

Constructors

I llegal AccessException()

Declar ation:
public Il1egal AccessException()

Description:
Constructsan | | | egal AccessExcept i on without adetail message.

I llegal AccessException(String)

Declaration:
public Il1legal AccessException(java.lang.String s)

Description:
Constructsan | | | egal AccessExcept i on with adetail message.

Parameters:
s - the detail message.
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I1legal A ccessException(String)

javalang

|llegal ArgumentException

Declaration
public class |l1legal Argunent Excepti on extends Runti nmeException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java.l ang. |11 egal Argunent Excepti on

Direct Known Subclasses: 111 egal Thr eadSt at eExcept i on, Nunber For mat Excepti on

Description
Thrown to indicate that a method has been passed an illegal or inappropriate argument.

Since: JDK1.0,CLDC 1.0

See Also: Thread. setPriority(int)

Member Summary

Constructors
Il egal Argunent Excepti on()
I'l'l egal Argunent Exception(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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I11egal ArgumentException()

Constructors

I llegal ArgumentException()

Declar ation:
public Il1egal Argument Excepti on()

Description:
Constructsan | | | egal Ar gunrent Except i on with no detail message.

[llegal ArgumentException(String)

Declaration:
public Il1egal Argument Exception(java.lang. String s)

Description:
Constructsan | | | egal Ar gunent Except i on with the specified detail message.

Parameters:
s - the detail message.

141



[ llegalM onitor StateException javalang
[1legal ArgumentException(String)

javalang

|llegal M onitorStateException

Declaration
public class |11l egal MonitorStateException extends RuntineException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mreExcepti on

+--java.l ang. |11 egal Monitor Stat eException
Description

Thrown to indicate that a thread has attempted to wait on an object’s monitor or to notify other threads waiting
on an object’s monitor without owning the specified monitor.

Since: JDK1.0,CLDC 1.0

See Also: (bj ect.notify(),bject.notifyAll(),Cbject.wait(),Cbject.wait(long),
bj ect.wait(long, int)

Member Summary

Constructors
I'1'l egal Moni t or St at eExcepti on()
I'l'l egal Moni t or St at eException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAl(), wait(), wait(), wait()
Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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[1legal M onitor StateException()

Constructors

IllegalM onitor StateException()

Declar ation:
public Il1egal MnitorStateException()

Description:
Constructsan | | | egal Moni t or St at eExcept i on with no detail message.

I llegalM onitor StateException(String)

Declaration:
public Il1egal MnitorStateException(java.lang. String s)

Description:
Congtructsan | | | egal Moni t or St at eExcept i on with the specified detail message.

Parameters:
s - the detail message.
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I11egal ThreadStateException()

javalang

Declaration

public class |l1legal ThreadSt at eException extends |l egal Argunment Excepti on

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java.l ang. |11 egal Argunent Excepti on

+--java.lang. 11 egal ThreadSt at eExcepti on
Description

Thrown to indicate that athread is not in an appropriate state for the requested operation. See, for example, the
suspend and r esune methodsin class Thr ead.

Since: JDK1.0,CLDC1.0

Member Summary

Constructors
I'1'l egal Thr eadSt at eExcepti on()
I'l'l egal Thr eadSt at eException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

Illegal ThreadStateException()

Declaration:
public Illegal ThreadSt at eExcepti on()
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I11egal ThreadStateException(String)

Description:
Constructsan | | | egal Thr eadSt at eExcept i on with no detail message.

Illegal ThreadStateException(String)

Declaration:
public Il1legal ThreadSt at eException(java.lang. String s)

Description:
Constructsan | | | egal Thr eadSt at eExcept i on with the specified detail message.

Parameters:
s - the detail message.
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I1legal ThreadStateException(String)

javalang

| ndexOutOf BoundsException

Declaration
public class |ndexQut Of BoundsExcepti on extends Runti neException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mreExcepti on

I
+--java. | ang. | ndexQut Of BoundsExcept i on

Direct Known Subclasses. Arrayl ndexQut Of BoundsExcept i on,
St ri ngl ndexQut Of BoundsExcepti on

Description
Thrown to indicate that an index of some sort (such as to an array, to a string, or to avector) is out of range.

Applications can subclass this class to indicate similar exceptions.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
I ndexQut OF BoundsExcepti on()
I ndexQut Of BoundsException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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IndexOutOf BoundsException()

Constructors

IndexOutOfBoundsException()

Declar ation:
publ i c | ndexQut Of BoundsExcepti on()

Description:
Constructs an | ndexQut OF BoundsExcept i on with no detail message.

I ndexOutOfBoundsException(String)

Declaration:
public I ndexQut Of BoundsException(java.lang. String s)

Description:
Constructsan | ndexQut OF BoundsExcept i on with the specified detail message.

Parameters:
s - the detail message.
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I nstanti ationException()

javalang

| nstantiationException

Declaration
public class InstantiationExcepti on extends Exception

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java.l ang. I nstantiati onException

Description
Thrown when an application tries to create an instance of a class using the newl nst ance method in class
d ass, but the specified class object cannot be instantiated because it is an interface or is an abstract class.

Since: JDK1.0,CLDC 1.0

See Also: d ass. newl nst ance()

Member Summary

Constructors
I nstantiati onException()
I nstantiati onException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

I nstantiationException()

Declaration:
public InstantiationException()
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I nstanti ationException(String)

Description:
Congtructsan | nst anti at i onExcept i on with no detail message.

I nstantiationException(String)

Declaration:
public InstantiationException(java.lang.String s)

Description:
Constructsan | nst ant i at i onExcept i on with the specified detail message.

Parameters:
s - the detail message.
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I nstantiationException(String)
javalang

| nteger

Declar ation

public final class Integer

java. |l ang. oj ect

+--java. |l ang. | nt eger

Description
The Integer class wraps a value of the primitive typei nt in an object. An object of type | nt eger containsa
singlefield whose typeisi nt .

In addition, this class provides several methods for convertingani nt toaStri ngandaStri ngtoanint,
aswell as other constants and methods useful when dealing withani nt .

Since: JDK1.0,CLDC 1.0

Member Summary
Fields
static int MAX VALUE
static int M N_VALUE
Constructors
I nteger(int val ue)
Methods
byte byteVal ue()
doubl e doubl eVal ue()
bool ean equal s(hj ect obj)
float floatValue()
i nt hashCode()
int intValue()
| ong | ongVal ue()
static int parselnt(String s)
static int parselnt(String s, int radix)
short shortVal ue()
static String toBinaryString(int i)
static String toHexString(int i)
static String toCctal String(int i)
String toString()
static String toString(int i)
static String toString(int i, int radix)
static Integer valueO(String s)
static Integer valueO(String s, int radix)
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MIN_VALUE

Inherited Member Summary

Methods inherited from class Obj ect
getC ass(), notify(), notifyAll(), wait(), wait(), wait()

Fields

MIN_VALUE

Declaration:
public static final int MN_VALUE

Description:
The smallest value of typei nt . The constant value of thisfield is- 2147483648.

MAX_VALUE

Declaration:
public static final int MAX VALUE

Description:
The largest value of typei nt . The constant value of thisfieldis2147483647.

Constructors

I nteger (int)

Declar ation:
public Integer(int value)

Description:
Constructs anewly alocated | nt eger object that represents the primitivei nt argument.

Parameters:
val ue - thevalue to be represented by the | nt eger.

M ethods

toString(int, int)

Declaration:
public static java.lang. String toString(int i, int radix)

Description:
Creates a string representation of the first argument in the radix specified by the second argument.

If theradix issmaller than Char act er . M N_RADI Xor larger than Char act er . MAX_RADI X, thenthe
radix 10 isused instead.

If the first argument is negative, the first element of the result is the ASCII minus character * -
(' &#92; u002d"). If thefirst argument is not negative, no sign character appears in the resullt.
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toHexString(int)

The remaining characters of the result represent the magnitude of the first argument. If the magnitude is
zero, it isrepresented by asingle zero character ' 0' (" &#92; u0030' ); otherwise, the first character of
the representation of the magnitude will not be the zero character. The following ASCII characters are used
asdigits:

0123456789abcdef ghi j kI mopgr st uvwxyz
Theseare' &#92; u0030' through' &#92; u0039' and' &#92; u0061' through' &#92; u007a’ .

If ther adi x isN, thenthefirst N of these characters are used as radix-N digitsin the order shown. Thus,
the digits for hexadecimal (radix 16) are

0123456789abcdef .

Parameters:
i -aninteger.

r adi x - theradix.
Returns. astring representation of the argument in the specified radix.
See Also: Char act er. MAX_RADI X, Char act er. M N_RADI X

toHexString(int)

Declaration:
public static java.lang. String toHexString(int i)

Description:
Creates a string representation of the integer argument as an unsigned integer in base 16.

The unsigned integer value is the argument plus 232 if the argument is negative; otherwise, it is equal to the
argument. Thisvalueis converted to astring of ASCII digitsin hexadecimal (base 16) with no extraleading
Os. If the unsigned magnitude is zero, it is represented by asingle zero character ' 0" (' &#92; u0030'" );
otherwise, thefirst character of the representation of the unsigned magnitude will not be the zero character.
The following characters are used as hexadecimal digits:

0123456789abcdef

These are the characters' &#92; u0030" through' &#92; u0039' and' u\ 0039" through
' &#92; u0066' .

Parameters:
i -aninteger.

Returns: the string representation of the unsigned integer value represented by the argument in
hexadecimal (base 16).

Since JDK1.0.2

toOctal String(int)
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Declaration:
public static java.lang. String toCctal String(int i)

Description:
Creates a string representation of the integer argument as an unsigned integer in base 8.

The unsigned integer value is the argument plus 232 if the argument is negative; otherwise, it is equal to the
argument. Thisvalue is converted to a string of ASCI| digitsin octal (base 8) with no extraleading Os.
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toBinaryString(int)

If the unsigned magnitude is zero, it is represented by a single zero character ' 0' (' &#92; u0030' );
otherwise, the first character of the representation of the unsigned magnitude will not be the zero character.
The octal digits are:

01234567

These are the characters' &#92; u0030" through' &#92; u0037" .

Parameters:
i -aninteger

Returns: the string representation of the unsigned integer value represented by the argument in octal (base
8).

Since. JDK1.0.2

toBinaryString(int)
Declaration:
public static java.lang.String toBinaryString(int i)

Description:
Creates a string representation of the integer argument as an unsigned integer in base 2.

The unsigned integer value is the argument plus 2%%if the argument is negative; otherwiseit is equal to the
argument. Thisvalueis converted to a string of ASCII digitsin binary (base 2) with no extraleading Os. If
the unsigned magnitude is zero, it is represented by a single zero character ' 0' (' &#92; u0030');
otherwise, the first character of the representation of the unsigned magnitude will not be the zero character.
Thecharacters' 0' (' &#92; u0030' )and' 1' (' &#92; u0031' ) are used as binary digits.

Parameters:
i -aninteger.

Returns: the string representation of the unsigned integer value represented by the argument in binary
(base 2).

Since: JDK1.0.2

toString(int)

Declar ation:
public static java.lang. String toString(int i)

Description:

Returns a new String object representing the specified integer. The argument is converted to signed decimal
representation and returned as a string, exactly asif the argument and radix 10 were given as arguments to
thet oString(int, int) method.

Parameters:
i - aninteger to be converted.

Returns. astring representation of the argument in base 10.

parselnt(String, int)

Declaration:
public static int parselnt(java.lang.String s, int radix)
t hr ows Nunber For mat Excepti on
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parselnt(String)

par
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Description:

Parses the string argument as a signed integer in the radix specified by the second argument. The characters
in the string must al be digits of the specified radix (as determined by whether
Character.digit(char, int) returnsanonnegative value), except that the first character may be
an ASCIl minussign' -* (' &#92; u002d' ) to indicate a negative value. The resulting integer valueis
returned.

An exception of type Nunmber For mat Except i on isthrown if any of the following situations occurs:
e Thefirst argument isnul | or isastring of length zero.

» Theradix is either smaller than Char act er . M N_RADI X or larger than
Char act er . MAX_RADI X.

» Any character of the string is not adigit of the specified radix, except that the first character may be a
minussign' -' (* &#92; u002d' ) provided that the string is longer than length 1.

» Theinteger value represented by the string is not avalue of typei nt .
Examples:

parselnt(“0”, 10) returns O

parselnt (“473", 10) returns 473

parselnt(“-0", 10) returns O

parselnt(“-FF", 16) returns -255
parsel nt (“1100110", 2) returns 102
parsel nt (“2147483647", 10) returns 2147483647
parselnt (“-2147483648", 10) returns -2147483648
parsel nt (“2147483648”, 10) throws a Nunber For mat Excepti on
parselnt(“99”, 8) throws a Number For mat Excepti on
parsel nt (“Kona”, 10) throws a Nunber For mat Excepti on
parsel nt (“Kona”, 27) returns 411787

Parameters:
s - the St r i ng containing the integer.

r adi x - the radix to be used.
Returns: theinteger represented by the string argument in the specified radix.

Throws:
Nunber For mat Except i on - if the string does not contain a parsable integer.

sel nt(String)

Declaration:
public static int parselnt(java.lang.String s)
t hrows Nunber For mat Excepti on

Description:

Parses the string argument as a signed decimal integer. The charactersin the string must al be decimal
digits, except that the first character may bean ASCIl minussign' -' (* &#92; u002d' ) toindicate a
negative value. The resulting integer value is returned, exactly as if the argument and the radix 10 were
given as argumentsto thepar sel nt (Stri ng, i nt) method.

Parameters:
S - astring.

Returns: theinteger represented by the argument in decimal.

Throws:
Nunber For mat Except i on - if the string does not contain a parsable integer.
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valueOf (String, int)

valueOf(String, int)

Declaration:
public static java.lang.|Integer valueO (java.lang.String s, int radix)
t hr ows Nunber For mat Excepti on

Description:

Returns anew Integer object initialized to the value of the specified String. Thefirst argument isinterpreted
as representing a signed integer in the radix specified by the second argument, exactly as if the arguments
weregiventothepar sel nt (String, int) method. Theresultisan| nt eger object that represents
the integer value specified by the string.

In other words, this method returnsan | nt eger object equal to the value of:

new | nteger (I nteger.parselnt(s, radix))

Parameters:
s - the string to be parsed.

radi x - theradix of the integer represented by string s
Returns. anewly constructed | nt eger initialized to the value represented by the string argument in the
specified radix.

Throws:
Nunber For mat Except i on - if the String cannot be parsed asani nt .

valueOf(String)

Declaration:
public static java.lang.|nteger valueO (java.lang.String s)
t hrows Nunber For mat Excepti on

Description:

Returns anew Integer object initialized to the value of the specified String. The argument is interpreted as
representing a signed decimal integer, exactly asif the argument were given to the par sel nt (St ri ng)
method. Theresultisan | nt eger object that represents the integer value specified by the string.

In other words, this method returnsan | nt eger object equal to the value of:

new | nteger (I nteger.parselnt(s))

Parameters:
s - the string to be parsed.

Returns: anewly constructed | nt eger initialized to the value represented by the string argument.

Throws:
Nunber For mat Except i on - if the string cannot be parsed as an integer.

byteValue()

Declaration:
public byte byteVal ue()

Description:
Returns the value of this Integer as a byte.

Returns: the value of this Integer as a byte.
Since: JDK1.1
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shortValue()
shortValueg()

Declaration:
public short short Val ue()

Description:
Returns the value of this Integer as a short.

Returns: thevalue of this Integer as a short.
Since: JDK1.1

intValue()

Declaration:
public int intValue()

Description:
Returns the value of this Integer asan int.

Returns: thei nt value represented by this object.

longValue()

Declaration:
public | ong | ongVal ue()

Description:
Returns the value of thisInteger asal ong.

Returns. thei nt value represented by this object that is converted to type | ong and the result of the
conversion is returned.

floatValue()

Declaration:
public float floatVal ue()

Description:
Returnsthe value of thisInteger asaf | oat .

Returns: thei nt value represented by this object is converted to typef | oat and the result of the
conversion is returned.

Since: CLDC 1.1

doublevalue()

Declaration:
publ i ¢ doubl e doubl eVal ue()

Description:
Returns the value of this Integer asadoubl e.

Returns: thei nt value represented by this object is converted to type doubl e and the result of the
conversion isreturned.

Since: CLDC1.1
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toString()

Declaration:
public java.lang. String toString()

Description:

Returns a String object representing this Integer’s value. The value is converted to signed decimal
representation and returned as a string, exactly as if the integer value were given as an argument to the
toString(int) method.

Overrides: t oSt ri nginclassObj ect
Returns: astring representation of the value of this object in base 10.

hashCode()

Declaration:
public int hashCode()

Description:
Returns a hashcode for this Integer.

Overrides. hashCode inclass Obj ect

Returns: ahash code value for this object, equal to the primitivei nt value represented by this| nt eger
object.

equals(Object)

Declaration:
publi ¢ bool ean equal s(j ava. | ang. Obj ect obj)

Description:
Compares this object to the specified object. Theresultist r ue if and only if theargument isnot nul | and
isan | nt eger object that contains the samei nt value as this object.

Overrides. equal s inclassObj ect

Parameters:
obj - the object to compare with.

Returns: tr ue if the objects are the same; f al se otherwise.
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InterruptedException()

javalang

| nterruptedException

Declaration
public class InterruptedException extends Exception

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. | nterrupt edException

Description
Thrown when athread is waiting, sleeping, or otherwise paused for along time and another thread interruptsiit.

Since: JDK1.0,CLDC 1.0

See Also: (bj ect.wait(),bject.wait(long),bject.wait(long, int),
Thr ead. sl eep(l ong)

Member Summary

Constructors
I nterruptedException()
I nterruptedException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

I nterruptedException()

Declaration:
public InterruptedException()
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I nterruptedException(String)

Description:
Constructsan | nt er r upt edExcept i on with no detail message.

I nterruptedException(String)

Declaration:
public InterruptedException(java.lang.String s)

Description:
Constructsan | nt er r upt edExcept i on with the specified detail message.

Parameters:
s - the detail message.
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I nterruptedException(String)

javalang

Long

Declaration
public final class Long

java. |l ang. oj ect

+--java. |l ang. Long

Description
The Long class wraps avalue of the primitivetypel ong in an object. An object of type Long containsasingle
field whose typeis| ong.

In addition, this class provides several methods for convertingal ongtoaStri ngandaStri ngtoal ong,
aswell as other constants and methods useful when dealing with al ong.

Since: JDK1.0,CLDC 1.0

Member Summary

Fields
static long MAX VALUE
static long M N_VALUE
Constructors
Long( !l ong val ue)
Methods

doubl e doubl eVal ue()
bool ean equal s(oj ect obj)
float fl oatValue()
i nt hashCode()
I ong | ongVal ue()
static long parseLong(String s)
static long parseLong(String s, int radix)
String toString()
static String toString(long i)
static String toString(long i, int radix)

Inherited Member Summary

Methodsinherited from class Obj ect
getC ass(), notify(), notifyAll(), wait(), wait(), wait()
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MIN_VALUE

Fields

MIN_VALUE

Declar ation:
public static final long M N_VALUE

Description:
The smallest value of typel ong.

MAX_VALUE

Declaration:
public static final |ong MAX VALUE

Description:
The largest value of typel ong.

Constructors

Long(long)

Declar ation:
public Long(long val ue)

Description:
Constructs anewly alocated Long object that represents the primitive | ong argument.

Parameters:
val ue - the valueto be represented by the Long object.

M ethods

toString(long, int)
Declaration:

public static java.lang. String toString(long i, int radix)

Description:

Creates a string representation of the first argument in the radix specified by the second argument.

If theradix issmaller than Char act er . M N_RADI Xor larger than Char act er . MAX_RADI X, thenthe
radix 10 isused instead.

If the first argument is negative, the first element of the result isthe ASCII minussign* -
(" &#92; u002d' . If thefirst argument is not negative, no sign character appears in the result.

The remaining characters of the result represent the magnitude of the first argument. If the magnitude is
zero, it isrepresented by asingle zero character ' 0' (' &#92; u0030' ); otherwise, the first character of
the representation of the magnitude will not be the zero character. The following ASCII characters are used
asdigits:
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toString(long)

0123456789abcdef ghi j kl mopgr st uvwxyz

Theseare' &#92; u0030' through' &#92; u0039' and' &#92; u0061' through' &#92; u007a’ .
If theradix is N, then the first N of these characters are used as radix-N digitsin the order shown. Thus, the
digits for hexadecimal (radix 16) are

0123456789abcdef .

Parameters:
i -along.

radi x - theradix.
Returns. astring representation of the argument in the specified radix.
See Also: Char act er. MAX_RADI X, Charact er. M N_RADI X

toString(long)

Declaration:
public static java.lang. String toString(long i)

Description:

Returns a new String object representing the specified integer. The argument is converted to signed decimal
representation and returned as a string, exactly asif the argument and the radix 10 were given as arguments
tothet oSt ri ng(l ong, int) method that takes two arguments.

Parameters:
i -al ong to be converted.

Returns: astring representation of the argument in base 10.

parseL ong(String, int)

Declaration:
public static |ong parseLong(java.lang.String s, int radix)
t hrows Nunber For mat Excepti on

Description:

Parses the string argument asa signed | ong in the radix specified by the second argument. The characters
in the string must al be digits of the specified radix (as determined by whether Char act er. di gi t
returns a nonnegative value), except that the first character may be an ASCIl minussign' -

(' &#92; u002d' toindicate a negative value. Theresulting | ong value is returned.

Note that neither L nor | is permitted to appear at the end of the string as a type indicator, as would be
permitted in Java programming language source code - except that either L or | may appear asadigit for a
radix greater than 22.

An exception of type Nunber For mat Except i on isthrown if any of the following situations occurs:
» Thefirst argumentisnul | orisastring of length zero.

e Ther adi x iseither smaller than Char act er. M N_RADI X or larger than
Char act er. MAX_RADI X.

» Thefirst character of the string is not adigit of the specified r adi x andisnot aminussign' -
(' &#92; u002d').

» Thefirst character of the string is aminus sign and the string is of length 1.

« Any character of the string after the first is not a digit of the specified r adi x.
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» Theinteger value represented by the string cannot be represented as a value of typel ong.
Examples:

parseLong(“0”, 10) returns OL

parseLong(“473", 10) returns 473L

parseLong(“-0", 10) returns OL

parseLong(“-FF", 16) returns -255L

par seLong(“1100110", 2) returns 102L

parseLong(“99”, 8) throws a Nunber For mat Excepti on

par seLong(“Hazel nut”, 10) throws a Nunber For mat Excepti on
par seLong(“Hazel nut”, 36) returns 1356099454469L

Parameters:
s -the St ri ng containing thel ong.

radi x - theradix to be used.
Returns: thel ong represented by the string argument in the specified radix.

Throws:
Nurber For mat Except i on - if the string does not contain a parsable integer.

par sel ong(String)

Declaration:
public static |long parseLong(java.lang.String s)
t hrows Nunber For mat Excepti on

Description:

Parses the string argument as asigned decimal | ong. The characters in the string must all be decimal
digits, except that the first character may be an ASCIl minussign' -' (&#92; u002d' ) to indicate a
negative value. The resulting long value is returned, exactly asif the argument and the radix 10 were given
asargumentsto thepar seLong( Stri ng, int) method that takes two arguments.

Note that neither L nor | is permitted to appear at the end of the string as a type indicator, as would be
permitted in Java programming language source code.

Parameters:
s - astring.

Returns: thel ong represented by the argument in decimal.

Throws:
Nunber For mat Except i on - if the string does not contain aparsable| ong.

longValue()

Declaration:
public | ong | ongVal ue()

Description:
Returns the value of this Long asalong value.

Returns: thel ong value represented by this object.

floatValue()

Declaration:
public float floatVal ue()
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doubleValue()

dou

Description:
Returns the value of this Long as a float.

Returns: thel ong value represented by this object is converted to type f | oat and the result of the
conversion is returned.

Since; CLDC 1.1

bleValug()

Declaration:
publ i ¢ doubl e doubl eVal ue()

Description:
Returns the value of this Long as adouble.

Returns: thel ong value represented by this object that is converted to type doubl e and the result of the
conversion is returned.

Since: CLDC 1.1

toString()

Declaration:
public java.lang. String toString()

Description:

Returns a String object representing this Long's value. The long integer value represented by this Long
object is converted to signed decimal representation and returned as a string, exactly as if the long value
were given asan argument tothet oSt ri ng( 1 ong) method that takes one argument.

Overrides: t oStri nginclassObj ect
Returns: astring representation of this object in base 10.

hashCode()

Declaration:
public int hashCode()

Description:
Computes a hashcode for this Long. The result is the exclusive OR of the two halves of the primitivel ong
value represented by thisLong object. That is, the hashcode is the value of the expression:

(int)(this.longVal ue()”(this.longVal ue()>>>32))

Overrides. hashCode inclass Obj ect
Returns. ahash code value for this object.

equals(Object)
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Declaration:
publi ¢ bool ean equal s(java. | ang. Obj ect obj)

Description:
Compares this object against the specified object. Theresultist r ue if and only if the argument is not
nul I andisalong object that contains the same| ong value as this object.

Overrides. equal s inclassObj ect
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equals(Object)

Parameters:
obj - the object to compare with.

Returns: tr ue if the objects are the same; f al se otherwise.

165



Math

javalang

equals(Object)

javalang

Math

Declar ation

public final class Math

java. |l ang. oj ect

+--java.l ang. Math

Description

The class Mat h contains methods for performing basic numeric operations.

Since: JDK1.0,CLDC 1.0

Member Summary

Fields
static double
static double

Methods

static double
static float

static int

static |ong
static double
static double
static double
static double
static fl oat

static int

static |ong
static double
static float

static int

static |ong
static double
static double
static double
static double
static double

E
Pl

abs(doubl e a)

abs(float a)

abs(int a)

abs(long a)

ceil (doubl e a)
cos(doubl e a)

fl oor (double a)
max(doubl e a, double b)

max(float a, float b)
max(int a, int b)
max(l ong a, |ong b)

m n(doubl e a, double b)

mn(float a, float b)
mn(int a, int b)
mn(long a, |long b)

si n(doubl e a)

sqrt (doubl e a)

tan(doubl e a)

t oDegr ees(doubl e angr ad)
t oRadi ans(doubl e angdeg)

Inherited Member Summary

Methodsinherited from class Obj ect
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Inherited Member Summary

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wai t (), wait()

Fields

E

Declaration:
public static final double E

Description:
Thedoubl e valuethat is closer than any other to e, the base of the natural logarithms.

Since. CLDC 1.1

PI
Declaration:
public static final double P
Description:
Thedoubl e valuethat is closer than any other to pi, the ratio of the circumference of acircleto its
diameter.
Since: CLDC1.1
Methods
sin(double)
Declaration:
public static double sin(double a)
Description:
Returns the trigonometric sine of an angle. Special cases:
« |f the argument is NaN or an infinity, then the result is NaN.
« |f the argument is positive zero, then the result is positive zero; if the argument is negative zero, then
the result is negative zero.
Parameters:
a - anangle, inradians.
Returns: the sine of the argument.
Since: CLDC 1.1
cos(double)

Declaration:
public static double cos(double a)
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tan(double)

Description:
Returns the trigonometric cosine of an angle. Special case:

« |f the argument is NaN or an infinity, then the result is NaN.

Parameters:
a - anangle, inradians.

Returns: the cosine of the argument.
Since CLDC1.1

tan(double)

Declaration:
public static double tan(double a)

Description:
Returns the trigonometric tangent of an angle. Special cases:

« |If the argument is NaN or an infinity, then the result is NaN.

« |If the argument is positive zero, then the result is positive zero; if the argument is negative zero, then
the result is negative zero

Parameters:
a - anangle, inradians.

Returns: the tangent of the argument.
Since CLDC1.1

toRadians(double)

Declaration:
public static doubl e toRadi ans(doubl e angdeg)

Description:
Converts an angle measured in degrees to the equivalent angle measured in radians.

Parameters:
angdeg - an angle, in degrees

Returns: the measurement of the angle angdeg in radians.
Since: CLDC 1.1

toDegrees(double)

Declaration:
public static doubl e toDegrees(doubl e angrad)

Description:
Converts an angle measured in radians to the equivalent angle measured in degrees.

Parameters:
angr ad - an angle, in radians

Returns: the measurement of the angle angr ad in degrees.
Since: CLDC 1.1
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sgrt(double)

sqgrt(double)

Declaration:
public static double sqrt(double a)

Description:
Returns the correctly rounded positive square root of adoubl e value. Special cases:

* |If the argument is NaN or less than zero, then the result is NaN.
« |If the argument is positive infinity, then the result is positive infinity.
« |If the argument is positive zero or negative zero, then the result is the same as the argument.

Parameters:
a - adoubl e value.

Returns: the positive square root of a. If the argument is NaN or |ess than zero, the result is NaN.
Since: CLDC 1.1

ceil(double)

Declaration:
public static double ceil (double a)

Description:
Returns the smallest (closest to negative infinity) doubl e value that is not less than the argument and is
equal to a mathematical integer. Special cases:

« |If the argument value is already equal to amathematical integer, then the result is the same asthe
argument.

« |If the argument is NaN or an infinity or positive zero or negative zero, then the result is the same as the
argument.

« If the argument value is less than zero but greater than -1.0, then the result is negative zero.
Note that the value of Mat h. cei | (x) isexactly thevalueof - Mat h. f| oor (- x) .

Parameters:
a - adoubl e value.

Returns: the smallest (closest to negative infinity) doubl e value that is not less than the argument and is
equal to amathematical integer.

Since: CLDC 1.1

floor (double)

Declaration:
public static double floor(double a)

Description:
Returns the largest (closest to positive infinity) doubl e value that is not greater than the argument and is
equal to amathematical integer. Special cases:

« |f the argument valueis already equal to a mathematical integer, then the result is the same as the
argument.

« |f theargument isNaN or an infinity or positive zero or negative zero, then the result is the same as the
argument.
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abs(int)

Parameters:
a - adoubl e value.

Returns: thelargest (closest to positiveinfinity) doubl e valuethat is not greater than the argument and is
equal to amathematical integer.

Since; CLDC 1.1

abs(int)

Declaration:
public static int abs(int a)

Description:
Returns the absolute value of ani nt value. If the argument is not negative, the argument isreturned. If the
argument is negative, the negation of the argument is returned.

Notethat if the argument is equal to thevalue of | nt eger . M N_VALUE, the most negative representable
i nt value, theresult isthat same value, which is negative.

Parameters:
a-anint vaue

Returns: the absolute value of the argument.
SeeAlso: | nteger. M N_VALUE

abs(long)

Declar ation:
public static long abs(long a)

Description:
Returnsthe absolute value of al ong value. If the argument is not negative, the argument isreturned. If the
argument is negative, the negation of the argument is returned.

Note that if the argument is equal to the value of Long. M N_VALUE, the most negative representable
| ong value, the result is that same value, which is negative.

Parameters:
a - al ong vaue.

Returns: the absolute value of the argument.
See Also: Long. M N_VALUE

abs(float)

Declaration:
public static float abs(float a)

Description:
Returns the absolute value of af | oat value. If the argument is not negative, the argument is returned. If
the argument is negative, the negation of the argument is returned. Special cases:

« |f the argument is positive zero or negative zero, the result is positive zero.
« |f the argument isinfinite, the result is positive infinity.
« |f the argument is NaN, the result is NaN.

In other words, the result is equal to the value of the expression:
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abs(double)

Fl oat.intBitsToFl oat (Ox7fffffff & Float.floatTolntBits(a))

Parameters:
a-afl oat vaue

Returns: the absolute value of the argument.
Since: CLDC1.1

abs(double)

Declaration:
public static double abs(double a)

Description:
Returns the absolute value of adoubl e value. If the argument is not negative, the argument is returned. I
the argument is negative, the negation of the argument is returned. Special cases:

« |f the argument is positive zero or negative zero, the result is positive zero.
« |f the argument isinfinite, the result is positive infinity.
« |f the argument is NaN, the result is NaN.

In other words, the result is equal to the value of the expression:

Doubl e. | ongBi t sToDoubl e( ( Doubl e. doubl eToLongBi t s( a) <<1) >>>1)

Parameters:
a - adoubl e value.

Returns: the absolute value of the argument.
Since: CLDC 1.1

max(int, int)

Declaration:
public static int max(int a, int b)

Description:
Returns the greater of two i nt values. That is, the result is the argument closer to the value of
I nt eger. MAX_VALUE. If the arguments have the same value, the result is that same value.

Parameters:
a-anint vaue

b-anint value.
Returns: thelarger of a and b.
See Also: Long. MAX_VALUE

max(long, long)

Declaration:
public static long max(long a, long b)

Description:
Returns the greater of two | ong values. That is, the result is the argument closer to the value of
Long. MAX_VALUE. If the arguments have the same value, the result is that same value.

Parameters:
a - al ong vaue.
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max(float, float)

b - al ong value.
Returns: thelarger of a and b.
See Also: Long. MAX_VALUE

max(float, float)

Declaration:
public static float max(float a, float b)

Description:

Returnsthe greater of two f | oat values. That is, the result isthe argument closer to positive infinity. If the
arguments have the same value, the result is that same value. If either value is NaN, then the result is NaN.
Unlike the the numerical comparison operators, this method considers negative zero to be strictly smaller
than positive zero. If one argument is positive zero and the other negative zero, the result is positive zero.

Parameters:
a-afl oat vaue

b -afl oat value.

Returns: thelarger of a and b.

max(double, double)

Declar ation:
public static double nax(double a, double b)

Description:

Returns the greater of two doubl e values. That is, the result is the argument closer to positive infinity. If
the arguments have the same value, the result is that same value. If either value is NaN, then the result is
NaN. Unlike the the numerical comparison operators, this method considers negative zero to be strictly
smaller than positive zero. If one argument is positive zero and the other negative zero, the result is positive
zero.

Parameters;
a - adoubl e value.

b - adoubl e value.

Returns: thelarger of a and b.

min(int, int)
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Declaration:
public static int mn(int a, int b)

Description:
Returns the smaller of two i nt values. That is, the result the argument closer to the value of
I nt eger. M N_VALUE. If the arguments have the same value, the result is that same value.

Parameters;
a-anint vaue

b -ani nt value.
Returns; thesmaller of a and b.
See Also: Long. M N_VALUE
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min(long, long)

min(long, long)

Declaration:
public static long mn(long a, long b)

Description:
Returns the smaller of two | ong values. That is, the result is the argument closer to the value of
Long. M N_VALUE. If the arguments have the same valug, the result is that same value.

Parameters:
a - al ong vaue.

b -al ong value.
Returns: the smaller of a and b.
See Also: Long. M N_VALUE

min(float, float)

Declaration:
public static float mn(float a, float b)

Description:

Returns the smaller of two f | oat values. That is, the result is the value closer to negative infinity. If the
arguments have the same value, the result is that same value. If either value is NaN, then the result is NaN.
Unlike the the numerical comparison operators, this method considers negative zero to be strictly smaller
than positive zero. If one argument is positive zero and the other is negative zero, the result is negative zero.

Parameters:
a-afl oat vaue

b -afl oat value.
Returns; thesmaler of a and b.
Since: CLDC 1.1

min(double, double)

Declaration:
public static double m n(double a, double b)

Description:

Returns the smaller of two doubl e values. That is, the result isthe value closer to negative infinity. If the
arguments have the same value, the result is that same value. If either value is NaN, then the result is NaN.
Unlike the the numerical comparison operators, this method considers negative zero to be strictly smaller
than positive zero. If one argument is positive zero and the other is negative zero, the result is negative zero.

Parameters;
a - adoubl e value.

b - adoubl e value.
Returns; thesmaller of a and b.
Since CLDC1.1
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NegativeArraySizeException()

javalang

NegativeArraySizeException

Declaration
public class NegativeArraySi zeExcepti on extends RuntineException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java. |l ang. Negati veArraySi zeExcepti on

Description
Thrown if an application tries to create an array with negative size.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
Negati veArraySi zeException()
Negati veArraySi zeException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAl(),

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

wait(),

wai t(),

wai t ()

Constructors

NegativeArraySizeException()

Declaration:
public NegativeArraySi zeException()

Description:
ConstructsaNegat i veArr aySi zeExcept i on with no detail message.
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NegativeArraySizeException(String)

NegativeArraySizeException(String)

Declaration:
public NegativeArraySi zeException(java.lang.String s)

Description:
ConstructsaNegat i veArr aySi zeExcept i on with the specified detail message.

Parameters:
s - the detail message.
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NoClassDefFoundError()

javalang

NoClassDef FoundError

Declaration
public class NoC assDef FoundError extends Error

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java.l ang. Error

|
+--j ava. | ang. Nod assDef FoundEr r or

Description
Thrown if the Java Virtual Machinetriesto load in the definition of aclass (as part of anormal method call or as
part of creating a new instance using the new expression) and no definition of the class could be found.

The searched-for class definition existed when the currently executing class was compiled, but the definition can
no longer be found.

Since: JDK1.0,CLDC 1.1

Member Summary

Constructors
NoCl assDef FoundErr or ()
NoCl assDef FoundError (String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

NoClassDefFoundError ()

Declaration:
publ i ¢ Nod assDef FoundError ()
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NoClassDefFoundError(String)

Description:
ConstructsaNoC assDef FoundEr r or with no detail message.

NoClassDefFoundError (String)

Declaration:
publi ¢ NoC assDef FoundError (java.lang. String s)

Description:
ConstructsaNoCl assDef FoundEr r or with the specified detail message.

Parameters:
s - the detail message.
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NoClassDefFoundError(String)

javalang

NullPointerException

Declaration
public class NullPoi nterExcepti on extends Runti meException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java. |l ang. Nul | Poi nt er Excepti on

Description
Thrown when an application attemptsto use nul | in a case where an object is required. These include:

 Calling the instance method of anul | object.

» Accessing or modifying thefield of anul | object.

Taking the length of nul | asif it were an array.
¢ Accessing or modifying the dlots of nul | asif it were an array.
e Throwing nul | asif it wereaThr owabl e value.

Applications should throw instances of this class to indicate other illegal uses of thenul | object.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
Nul | Poi nt er Excepti on()
Nul | Poi nt er Exception(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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NullPointerException()

Constructors

NullPointer Exception()

Declar ation:
publi ¢ Nul | Poi nt er Excepti on()

Description:
ConstructsaNul | Poi nt er Except i on with no detail message.

NullPointer Exception(String)

Declaration:
public Null Poi nterException(java.lang. String s)

Description:
ConstructsaNul | Poi nt er Except i on with the specified detail message.

Parameters:
s - the detail message.
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NullPointerException(String)
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NumberFormatException

Declaration
public class Nunmber For mat Excepti on extends |11 egal Argunent Exception

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java.l ang. |11 egal Argunent Excepti on

+--java. | ang. Nunber For mat Excepti on
Description
Thrown to indicate that the application has attempted to convert a string to one of the numeric types, but that the
string does not have the appropriate format.

Since: JDK1.0,CLDC1.0

See Also: I nteger.toString()

Member Summary

Constructors
Nurber For mat Except i on()
Nurber For mat Exception(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAl(), wait(), wait(), wait()
Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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NumberFormatException()

Constructors

Number For matException()

Declar ation:
publ i ¢ Nunber For mat Excepti on()

Description:
Constructs aNumber For mat Except i on with no detail message.

Number For matException(String)

Declaration:
publ i ¢ Nunmber For mat Exception(j ava.lang. String s)

Description:

ConstructsaNumber For mat Except i on with the specified detail message.

Parameters:
s - the detail message.
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Object()

javalang

Object

Declaration
public class Object

j ava. |l ang. oj ect
Description

Classbj ect istheroot of the class hierarchy. Every class has Obj ect asasuperclass. All objects, including
arrays, implement the methods of this class.

Since: JDK1.0,CLDC 1.0

See Also: Cl ass

Member Summary
Constructors
hj ect ()
Methods
bool ean equal s(Obj ect obj)
Class getd ass()
int hashCode()
void notify()
void notifyAll ()
String toString()
void wait()
void wait(long tineout)
void wait(long tinmeout, int nanos)
Constructors
Object()
Declaration:

public Object()

M ethods

getClass()

Declaration:
public final java.lang.C ass getd ass()
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hashCode()

Description:
Returns the runtime class of an object. That Cl ass object isthe object that islocked by st ati ¢
synchr oni zed methods of the represented class.

Returns: the object of type Cl ass that represents the runtime class of the object.

hashCode()

Declaration:
public int hashCode()

Description:
Returns a hash code value for the object. This method is supported for the benefit of hashtables such as
those provided by j ava. uti | . Hasht abl e.

The general contract of hashCode is:

« Whenever it isinvoked on the same object more than once during an execution of a Java application,
the hashCode method must consistently return the same integer, provided no information used in
equal s comparisons on the object is modified. This integer need not remain consistent from one
execution of an application to another execution of the same application.

« |f two objects are equal according to the equal s( Cbj ect) method, then calling the hashCode
method on each of the two objects must produce the same integer result.

« Itisnot required that if two objects are unequal according to the equal s( Obj ect) method, then
calling the hashCode method on each of the two objects must produce distinct integer results.
However, the programmer should be aware that producing distinct integer results for unequal objects
may improve the performance of hashtables.

As much asis reasonably practical, the hashCode method defined by class Qbj ect doesreturn distinct
integers for distinct objects. (Thisistypically implemented by converting the internal address of the object
into an integer, but this implementation technique is not required by the JavaTM programming language.)

Returns. ahash code value for this object.
See Also: equal s(Obj ect),java.util.Hashtable

equals(Object)

Declaration:
publ i c bool ean equal s(j ava. | ang. Cbj ect obj)

Description:
Indicates whether some other object is“equal to” this one.

Theequal s method implements an equivalence relation:
* Itisreflexive: for any reference value x, x. equal s(x) should returnt r ue.

* Itissymmetric: for any reference valuesx andy, x. equal s(y) shouldreturnt r ue if and only if
y. equal s(x) returnstr ue.

« Itistrangitive: for any reference values x, y, and z, if x. equal s(y) returnst r ue and
y. equal s(z) returnst r ue, thenx. equal s(z) shouldreturnt r ue.

« Itisconsistent: for any reference values x and y, multiple invocations of x. equal s(y) consistently
returnt r ue or consistently return f al se, provided no information used in equal s comparisons on
the object is modified.

 For any non-null reference value x, x. equal s(nul |') shouldreturnf al se.
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toString()

The equal s method for class Obj ect implements the most discriminating possible equivalence relation
on objects; that is, for any reference valuesx andy, thismethod returnst r ue if and only if x andy refer to
the same object (x==y hasthevaluet r ue).

Parameters:
obj - the reference object with which to compare.

Returns: true if thisobject is the same as the obj argument; f al se otherwise.
See Also: Bool ean. hashCode(),j ava. util . Hashtabl e

toString()

Declar ation:
public java.lang. String toString()

Description:

Returns a string representation of the object. In genera, thet oSt r i ng method returns a string that
“textually represents’ this object. The result should be a concise but informative representation that is easy
for aperson to read. It is recommended that all subclasses override this method.

Thet oSt ri ng method for class Obj ect returns a string consisting of the name of the class of which the
object is an instance, the at-sign character @, and the unsigned hexadecimal representation of the hash
code of the object. In other words, this method returns a string equal to the value of:

getC ass().getNane() + '@ + Integer.toHexString(hashCode())

Returns: astring representation of the object.

notify()
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Declaration:
public final void notify()

Description:

Wakes up a single thread that is waiting on this object’s monitor. If any threads are waiting on this object,
one of them is chosen to be awakened. The choice is arbitrary and occurs at the discretion of the
implementation. A thread waits on an object’s monitor by calling one of thewai t methods.

The awakened thread will not be able to proceed until the current thread relinquishes the lock on this object.
The awakened thread will compete in the usua manner with any other threads that might be actively
competing to synchronize on this object; for example, the awakened thread enjoys no reliable privilege or
disadvantage in being the next thread to lock this object.

This method should only be called by athread that is the owner of this object’s monitor. A thread becomes
the owner of the object’s monitor in one of three ways:

« By executing a synchronized instance method of that object.

* By executing the body of asynchr oni zed statement that synchronizes on the object.

« For objects of type Cl ass, by executing a synchronized static method of that class.
Only one thread at atime can own an object’s monitor.

Throws:
I'1'l egal Moni t or St at eExcept i on - if the current thread is not the owner of this abject’s
monitor.

SeeAlso: notifyAl(),wait()
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notifyAll()

notifyAll()

Declaration:
public final void notifyAll()

Description:
Wakes up all threads that are waiting on this object’s monitor. A thread waits on an object’s monitor by
calling one of thewai t methods.

The awakened threads will not be able to proceed until the current thread relinquishes the lock on this
object. The awakened threads will compete in the usual manner with any other threads that might be
actively competing to synchronize on this object; for example, the awakened threads enjoy no reliable
privilege or disadvantage in being the next thread to lock this object.

This method should only be called by athread that is the owner of this object’s monitor. Seethenoti fy
method for a description of the waysin which athread can become the owner of a monitor.

Throws:
I'1'l egal Moni t or St at eExcept i on - if the current thread is not the owner of this object’s
monitor.

SeeAlso: notify(),wait()

wait(long)

Declaration:
public final void wait(long tineout)
throws | nterruptedException

Description:
Causes current thread to wait until either another thread invokesthe not i f y() method or the
noti fyAl | () method for this object, or a specified amount of time has el apsed.

The current thread must own this object’s monitor.

This method causes the current thread (call it T) to place itself in the wait set for this object and then to
relinquish any and all synchronization claims on this object. Thread T becomes disabled for thread
scheduling purposes and lies dormant until one of four things happens:

« Some other thread invokesthe not i f y method for this object and thread T happensto be arbitrarily
chosen as the thread to be awakened.

» Some other thread invokesthenot i f yAl | method for this object.
« Some other thread i nt er r upt s thread T.

» The specified amount of real time has elapsed, more or less. If t i meout iszero, however, then real
time is not taken into consideration and the thread simply waits until notified.

Thethread T is then removed from the wait set for this object and re-enabled for thread scheduling. It then
competes in the usual manner with other threads for the right to synchronize on the object; onceit has
gained control of the object, al its synchronization claims on the object are restored to the status quo ante -
that is, to the situation as of the time that thewai t method was invoked. Thread T then returns from the
invocation of thewai t method. Thus, on return from thewai t method, the synchronization state of the
object and of thread T is exactly asit waswhen thewai t method was invoked.

If the current thread isi nt er r upt ed by another thread while it is waiting, then an
I nt errupt edExcept i on isthrown. Thisexception is not thrown until the lock status of this object has
been restored as described above.
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wait(long, int)

Notethat thewai t method, asit placesthe current thread into the wait set for this object, unlocks only this
object; any other objects on which the current thread may be synchronized remain locked while the thread
walits.

This method should only be called by athread that is the owner of this object’s monitor. Seethenoti fy
method for a description of the waysin which athread can become the owner of a monitor.

Parameters;
ti meout - the maximum time to wait in milliseconds.

Throws:
I'1'l egal Argurrent Except i on - if the value of timeout is negative.

I'1'l egal Moni t or St at eExcept i on - if the current thread is not the owner of the object’s
monitor.

I nt errupt edExcept i on - if another thread has interrupted the current thread. The interrupted
status of the current thread is cleared when this exception is thrown.

SeeAlso: notify(),notifyAll/()

wait(long, int)
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Declaration:
public final void wait(long tineout, int nanos)
throws | nterruptedException

Description:

Causes current thread to wait until another thread invokesthenot i f y() method or thenoti f yAl | ()
method for this object, or some other thread interrupts the current thread, or a certain amount of real time
has elapsed.

This method is similar to thewai t method of one argument, but it allows finer control over the amount of
time to wait for a notification before giving up. The amount of real time, measured in nanoseconds, is given
by:

1000000*t i meout +nanos
In all other respects, this method does the same thing as the method wai t (| ong) of one argument. In

particular, wai t (0, 0) meansthe samething aswai t (0) .

The current thread must own this object’s monitor. The thread releases ownership of this monitor and waits
until either of the following two conditions has occurred:

« Another thread notifies threads waiting on this object’s monitor to wake up either through a call to the
not i fy method or thenoti f yAl | method.

* Thetimeout period, specified by t i meout milliseconds plus nanos nanoseconds arguments, has
€elapsed.

The thread then waits until it can re-obtain ownership of the monitor and resumes execution

This method should only be called by athread that is the owner of this object’s monitor. Seethenoti fy
method for a description of the waysin which athread can become the owner of a monitor.

Parameters;
ti meout - the maximum time to wait in milliseconds.

nanos - additional time, in nanoseconds range 0-999999.
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Throws:
I'l'l egal Argurrent Except i on - if the value of timeout is negative or the value of nanosisnot in

the range 0-999999.

1l egal Moni t or St at eExcept i on - if the current thread is not the owner of this object’s
monitor.

I nt errupt edExcept i on - if another thread has interrupted the current thread. The interrupted
status of the current thread is cleared when this exception is thrown.

wait()

Declaration:
public final void wait()
throws | nterruptedException

Description:

Causes current thread to wait until another thread invokesthenot i f y() method or thenoti fyAl | ()
method for this object. In other word’s this method behaves exactly asif it simply performsthe call
wait(0).

The current thread must own this object’s monitor. The thread rel eases ownership of this monitor and waits
until another thread notifies threads waiting on this object’s monitor to wake up either through a call to the
not i fy method or thenot i f yAl | method. The thread then waits until it can re-obtain ownership of the
monitor and resumes execution.

This method should only be called by athread that is the owner of this object’s monitor. Seethenot i fy
method for a description of the waysin which athread can become the owner of a monitor.

Throws:
I'1'l egal Moni t or St at eExcept i on - if the current thread is not the owner of the object’s
monitor.

I nt errupt edExcept i on - if another thread has interrupted the current thread. The interrupted
status of the current thread is cleared when this exception is thrown.

SeeAlso: notify(),notifyAll ()
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OutOfMemoryError

Declaration
public class Qut Of MenoryError extends Virtual Machi neError

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java.l ang. Error

+--java. |l ang. Vi rt ual Machi neErr or

I
+--java. | ang. Qut Of Menor yEr r or

Description

Thrown when the Java Virtual Machine cannot allocate an object because it is out of memory, and no more
memory could be made available by the garbage collector.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
Cut Of Menor yError ()
Qut Of MenoryError (String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
Methods inherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

OutOfMemoryError()

Declaration:
public Qut OF MenoryError ()
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OutOfMemoryError(String)

Description:
Constructs an Qut Of Menor yEr r or with no detail message.

OutOfMemoryError (String)

Declaration:
public Qut Of MenoryError(java.lang. String s)

Description:
Constructs an Qut O Menor yEr r or with the specified detail message.

Parameters:
s - the detail message.
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Runnable

Declaration
public interface Runnable

All Known Implementing Classes: Thr ead

Description
The Runnabl e interface should be implemented by any class whose instances are intended to be executed by a
thread. The class must define a method of no arguments called r un.

Thisinterface is designed to provide a common protocol for objects that wish to execute code while they are
active. For example, Runnabl e isimplemented by class Thr ead. Being active simply meansthat athread has
been started and has not yet been stopped.

In addition, Runnabl e provides the meansfor a classto be active while not subclassing Thr ead. A classthat
implements Runnabl e can run without subclassing Thr ead by instantiating a Thr ead instance and passing
itself in as the target. In most cases, the Runnabl e interface should be used if you are only planning to
overridether un() method and no other Thr ead methods. Thisisimportant because classes should not be
subclassed unless the programmer intends on modifying or enhancing the fundamental behavior of the class.

Since: JDK1.0,CLDC 1.0

See Also: Thr ead

Member Summary

Methods
void run()

M ethods

run()

Declar ation:
public void run()

Description:
When an object implementing interface Runnabl e isused to create athread, starting the thread causes the
object’sr un method to be called in that separately executing thread.

The general contract of the method r un isthat it may take any action whatsoever.
See Also: Thread. run()

190



javalang Runtime
getRuntime()

javalang

Runtime

Declaration
public class Runtine

java. |l ang. oj ect

+--java.l ang. Runti me

Description

Every Java application has a single instance of class Runt i e that allows the application to interface with the
environment in which the application is running. The current runtime can be obtained from the get Runt i ne
method.

An application cannot create its own instance of this class.

Since: JDK1.0,CLDC 1.0

See Also: get Runti me()

Member Summary
Methods

void exit(int status)
long freeMenory()
void gc()

static Runtine getRuntine()
| ong total Menory()

Inherited Member Summary

Methodsinherited from class Obj ect

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wai t (), wait()

M ethods

getRuntime()

Declaration:
public static java.lang. Runtine get Runtime()
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exit(int)

Description:
Returns the runtime object associated with the current Java application. Most of the methods of class
Runt i me are instance methods and must be invoked with respect to the current runtime object.

Returns: theRunt i e object associated with the current Java application.

exit(int)

Declaration:
public void exit(int status)

Description:
Terminates the currently running Java application. This method never returns normally.

The argument serves as a status code; by convention, a nonzero status code indicates abnormal termination.

Parameters:
st at us - exit status.

Since JDK1.0

freeMemory()

Declaration:

public long freeMenory()

Description:

Returns the amount of free memory in the system. Calling the gc method may result in increasing the value
returned by f r eeMenory.

Returns: an approximation to the total amount of memory currently available for future allocated objects,
measured in bytes.

totalM emory()

Declaration:
public long total Menory()

Description:
Returns the total amount of memory in the Java Virtual Machine. The value returned by this method may
vary over time, depending on the host environment.

Note that the amount of memory required to hold an object of any given type may be implementation-
dependent.

Returns: thetotal amount of memory currently available for current and future objects, measured in bytes.

gc(
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Declaration:

public void gc()

Description:

Runsthe garbage collector. Calling this method suggests that the Java Virtual Machine expend effort toward
recycling unused objectsin order to make the memory they currently occupy available for quick reuse.
When control returns from the method call, the Java Virtual Machine has made its best effort to recycle all
discarded objects.
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The name gc stands for “ garbage collector”. The Java Virtual Machine performs this recycling process
automatically as needed even if the gc method is not invoked explicitly.

The method Syst em gc() isthe conventional and convenient means of invoking this method.
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RuntimeException

Declaration
public class RuntinmeException extends Exception

java. |l ang. oj ect

+--java. |l ang. Throwabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i meExcepti on

Direct Known Subclasses. Arithneti cException, ArraySt or eExcepti on,
Cl assCast Exception,java. util . EnptySt ackExcepti on,
I'1'l egal Argunent Exception, ||| egal Monitor St at eExcepti on,
I ndexQut OF BoundsExcepti on, Negati veArraySi zeExcepti on,
java. util.NoSuchEl ement Excepti on, Nul | Poi nt er Excepti on, SecurityExcepti on

Description
Runt i neExcept i on isthe superclass of those exceptions that can be thrown during the normal operation of
the Java Virtual Machine.

A method is not required to declareinitst hr ows clause any subclasses of Runt i meExcept i on that might
be thrown during the execution of the method but not caught.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
Runt i meException()
Runt i meException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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Constructors

RuntimeException()

Declar ation:
public Runti neException()

Description:
ConstructsaRunt i meExcept i on with no detail message.

RuntimeException(String)

Declaration:
public RuntineException(java.lang.String s)

Description:
ConstructsaRunt i meExcept i on with the specified detail message.

Parameters:
s - the detail message.
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Declaration
public class SecurityException extends RuntimeException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java. |l ang. Securi t yExcepti on

Description
Thrown by the system to indicate a security violation.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
SecurityException()
SecurityException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAl(),

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

wait(),

wai t(),

wai t ()

Constructors

SecurityException()

Declaration:
public SecurityException()

Description:
Constructsa Secur i t yExcept i on with no detail message.
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SecurityException(String)

SecurityException(String)

Declaration:
public SecurityException(java.lang.String s)

Description:
Constructsa Secur i t yExcept i on with the specified detail message.

Parameters:
s - the detail message.
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Short

Declaration
public final class Short

java. |l ang. oj ect

+--java. |l ang. Short

Description

The Short classis the standard wrapper for short values.

Since: JDK1.1,CLDC 1.0

Member Summary

Fields
static short
static short

Constructors

Methods
bool ean
i nt
static short
static short
short
String

MAX_VALUE
M N_VALUE

Short (short val ue)

equal s(nj ect obj)
hashCode()
parseShort (String s)

parseShort (String s, int radix)

short Val ue()
toString()

Inherited Member Summary

Methods inherited from class Obj ect
getCl ass(), notify(), notifyAll(), wait(), wait(),

vai t ()

Fields

MIN_VALUE
Declar ation:

public static final short M N_VALUE
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Description:
The minimum value a Short can have.

MAX_VALUE

Declaration:
public static final short MAX_ VALUE

Description:
The maximum value a Short can have.

Constructors

Short(short)

Declaration:
public Short(short val ue)

Description:
Constructs a Short object initialized to the specified short value.

Parameters:
val ue - theinitial value of the Short

M ethods

par seShort(String)

Declar ation:
public static short parseShort(java.lang.String s)
t hrows Nunber For mat Excepti on

Description:
Assuming the specified String represents a short, returns that short’s value. Throws an exception if the
String cannot be parsed as a short. The radix is assumed to be 10.

Parameters:
s - the String containing the short

Returns: The short value represented by the specified string

Throws:
Nunber For mat Except i on - If the string does not contain a parsable short.

parseShort(String, int)

Declar ation:
public static short parseShort(java.lang.String s, int radix)
t hrows Nunber For mat Excepti on

Description:
Assuming the specified String represents a short, returns that short’s value in the radix specified by the
second argument. Throws an exception if the String cannot be parsed as a short.
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shortValue()

Parameters:
s - the String containing the short

r adi x - theradix to be used
Returns. The short value represented by the specified string in the specified radix.

Throws:
Nunber For mat Except i on - If the String does not contain a parsable short.

shortValueg()

Declaration:
public short short Val ue()

Description:
Returns the value of this Short as a short.

Returns; the value of this Short as a short.

toString()

Declaration:
public java.lang. String toString()

Description:
Returns a String object representing this Short’s value.

Overrides. t oSt ri ng inclass Obj ect

Returns. astring representation of the object.

hashCode()

Declar ation:
public int hashCode()

Description:
Returns a hashcode for this Short.

Overrides. hashCode inclass Obj ect
Returns. ahash code value for this object.

equals(Object)

Declar ation:
publ i ¢ bool ean equal s(j ava. | ang. Obj ect obj)

Description:
Compares this object to the specified object.

Overrides. equal s inclass Obj ect

Parameters:
obj - the object to compare with

Returns: trueif the objects are the same; fal se otherwise.
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String

Declaration
public final class String

java. |l ang. oj ect

+--java.lang. String

Description
The St ri ng class represents character strings. All string literalsin Java programs, such as* abc” , are
implemented as instances of this class.

Strings are constant; their values cannot be changed after they are created. String buffers support mutable
strings. Because String objects are immutabl e they can be shared. For example:

String str = “abc”;

isequivalent to:

char data[] ={'a", 'b'", 'c'};
String str = new String(data);

Here are some more examples of how strings can be used:

Systemout.println(“abc”);
String cde = “cde”;

Systemout. println(“abc” + cde);
String ¢ = “abc”.substring(2,3);
String d = cde.substring(l, 2);

Theclass St r i ng includes methods for examining individual characters of the sequence, for comparing
strings, for searching strings, for extracting substrings, and for creating a copy of a string with all characters
translated to uppercase or to lowercase.

The Java language provides specia support for the string concatenation operator ( + ), and for conversion of
other objectsto strings. String concatenation isimplemented through the St r i ngBuf f er classandits
append method. String conversions are implemented through the method t oSt r i ng, defined by Obj ect
and inherited by all classesin Java. For additional information on string concatenation and conversion, see
Gosling, Joy, and Steele, The Java Language Specification.

Since: JDK1.0,CLDC 1.0

See Also: Qbject.toString(),StringBuffer,StringBuffer.append(bool ean),
StringBuffer.append(char),StringBuffer.append(char[]),
StringBuffer.append(char[], int, int),StringBuffer.append(int),
StringBuf fer.append(l ong), StringBuffer.append(bject),
StringBuffer.append(String)
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equals(Object)

Member Summary

Constructors

M ethods

char

i
Stri

nt
ng

bool ean
bool ean
bool ean
byte[]
byte[]
voi d

nt

int
int
int

nt

ing
int
int

nt

bool ean

Stri

ng

bool ean
bool ean

Stri
Stri

ng
ng

char[]

Stri
Stri
Stri
Stri
Stri
Stri
Stri
Stri
Stri
Stri
Stri
Stri
Stri

stati
stati
stati
stati
stati
stati
stati
stati
stati

O 0O 0O 000000

ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng

Stri
Stri
Stri
Stri
Stri
Stri
Stri
Stri
Stri

ng()

ng(byte[]
ng(byte[]
ng(byte[]
ng(byte[]
ng(char[] val ue)
ng(char[] val ue,
ng(String val ue)
ng(StringBuffer buffer)

byt es)
byt es,
byt es,
byt es,

int off, int
int off, int
String enc)

| en)

len, String enc)

int offset, int count)

char At (i nt index)

conpareTo(String anotherString)

concat (String str)

endsWth(String suffix)

equal s(Ohj ect anObj ect)

equal sl gnoreCase(String anot her String)
get Byt es()

get Bytes(String enc)
get Chars(int srcBegin,
hashCode()

i ndexO (i nt ch)

i ndexXdf (int ch, int from ndex)
i ndexOf (String str)
i ndexOf (String str,
intern()

| ast | ndexOf (i nt ch)
| ast | ndexOf (i nt ch,
I engt h()

r egi onivat ches(bool ean i gnoreCase,
int ooffset, int len)

repl ace(char ol dChar, char
startsWth(String prefix)
startsWth(String prefix,
substring(int begi nl ndex)
substring(i nt begi nl ndex,
toChar Array()
toLower Case()
toString()

t oUpper Case()

trim)

val ueX (bool ean b)
val ueO (char c¢)

val uef (char[] data)
val ueO (char[] data,
val ueOr (doubl e d)
val ueOr (fl oat f)

val ue (int i)

val ue (long 1)

val ueOr (Obj ect obj)

int srceEnd, char[] dst, int dstBegin)

int from ndex)

int from ndex)

int toffset, String other,
newChar)

int toffset)

i nt endl ndex)

int offset, int count)
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Inherited Member Summary

Methods inherited from class Obj ect
getC ass(), notify(), notifyAll(), wait(), wait(), wait()

Constructors

String()

Declaration:
public String()

Description:
Initializes anewly created St r i ng object so that it represents an empty character sequence.

String(String)

Declaration:
public String(java.lang. String val ue)

Description:
Initializes anewly created St ri ng object so that it represents the same sequence of characters as the
argument; in other words, the newly created string is a copy of the argument string.

Parameters:
val ue-aString.

String(char(])

Declaration:
public String(char[] val ue)

Description:

Allocatesanew St ri ng so that it represents the sequence of characters currently contained in the
character array argument. The contents of the character array are copied; subsequent modification of the
character array does not affect the newly created string.

Parameters:
val ue - theinitia value of the string.

Throws:
Nul | Poi nt er Excepti on-ifval ueisnul I .

String(char(], int, int)

Declaration:
public String(char[] value, int offset, int count)

Description:

Allocatesanew St ri ng that contains characters from a subarray of the character array argument. The

of f set argument isthe index of thefirst character of the subarray and the count argument specifies the
length of the subarray. The contents of the subarray are copied; subsequent modification of the character
array does not affect the newly created string.
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String(byte]], int, int, String)

Parameters:
val ue - array that is the source of characters.

of f set -theinitia offset.
count - thelength.

Throws:
I ndexQut OFf BoundsExcepti on -if theof f set and count argumentsindex characters outside
the bounds of theval ue array.

Nul | Poi nt er Excepti on-ifval ueisnul | .

String(byt€[], int, int, String)

Declar ation:
public String(byte[] bytes, int off, int len, java.lang. String enc)
t hrows Unsupport edEncodi ngExcepti on

Description:

Construct anew St r i ng by converting the specified subarray of bytes using the specified character
encoding. The length of the new St ri ng isafunction of the encoding, and hence may not be equal to the
length of the subarray.

Parameters:
byt es - The bytes to be converted into characters

of f - Index of thefirst byte to convert
| en - Number of bytesto convert
enc - The name of a character encoding

Throws:
java.i o. Unsupport edEncodi ngExcept i on - If the named encoding is not supported

Since: JDK1.1

String(byt€]], String)
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Declaration:
public String(byte[] bytes, java.lang.String enc)
t hrows Unsupport edEncodi ngExcepti on

Description:

Construct anew St r i ng by converting the specified array of bytes using the specified character encoding.
The length of the new St r i ng isafunction of the encoding, and hence may not be equal to the length of
the byte array.

Parameters:
byt es - The bytes to be converted into characters

enc - The name of a supported character encoding

Throws:
java.i o. Unsupport edEncodi ngExcept i on - If the named encoding is not supported

Since. JDK1.1
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String(byte[], int, int)

String(byt€[], int, int)

Declaration:
public String(byte[] bytes, int off, int I|en)

Description:

Construct anew St ri ng by converting the specified subarray of bytes using the platform’s default
character encoding. The length of the new St r i ng is afunction of the encoding, and hence may not be
equal to the length of the subarray.

Parameters:
byt es - The bytes to be converted into characters

of f - Index of thefirst byte to convert
| en - Number of bytesto convert
Since: JDK1.1

String(byte[])
Declar ation:
public String(byte[] bytes)
Description:
Construct anew St r i ng by converting the specified array of bytes using the platform’s default character
encoding. The length of the new St r i ng isafunction of the encoding, and hence may not be equal to the
length of the byte array.

Parameters:
byt es - The bytes to be converted into characters

Since: JDK1.1

String(StringBuffer)

Declaration:
public String(java.lang. StringBuffer buffer)

Description:
Allocates a new string that contains the sequence of characters currently contained in the string buffer
argument. The contents of the string buffer are copied; subsequent modification of the string buffer does not

affect the newly created string.

Parameters:
buffer -aStri ngBuffer.

Throws:
Nul | Poi nt er Exception-If buffer isnul | .

M ethods

length()

Declaration:
public int length()
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charAt(int)

Description:
Returns the length of this string. The length is equal to the number of 16-bit Unicode charactersin the

string.
Returns: thelength of the sequence of characters represented by this object.

char At(int)

Declaration:
public char char At (i nt index)

Description:
Returns the character at the specified index. Anindex rangesfromO tol engt h() - 1. Thefirst
character of the sequenceisat index 0, the next at index 1, and so on, as for array indexing.

Parameters:
i ndex - theindex of the character.

Returns: the character at the specified index of this string. Thefirst character is at index O.

Throws:
I ndexQut OFf BoundsExcept i on -if thei ndex argument is negative or not less than the length of

this string.

getChars(int, int, char([], int)

Declaration:
public void getChars(int srcBegin, int srcEnd, char[] dst, int dstBegin)

Description:
Copies characters from this string into the destination character array.

Thefirst character to be copied isat index sr cBegi n; the last character to be copied isat index sr cEnd-
1 (thusthe total number of charactersto be copiedissr cEnd- sr cBegi n). The characters are copied into
the subarray of dst starting at index dst Begi n and ending at index:

dstbegin + (srcEnd-srcBegin) - 1
Parameters:
sr cBegi n - index of thefirst character in the string to copy.
sr cEnd - index after the last character in the string to copy.
dst - the destination array.
dst Begi n - the start offset in the destination array.

Throws:
| ndexQut Of BoundsExcept i on - If any of the followingistrue:

» srcBegi nisnegative.

» srcBegi nisgreater thansr cEnd

» sr cEnd isgreater than the length of this string

» dst Begi n isnegative

» dst Begi n+(srcEnd- srcBegi n) islargerthandst . | ength

Nul | Poi nt er Excepti on -if dst isnul |
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getBytes(String)

Declaration:
public byte[] getBytes(java.lang.String enc)
t hrows Unsupport edEncodi ngExcepti on

Description:
Convert this St r i ng into bytes according to the specified character encoding, storing the result into a new

byte array.

Parameters:
enc - A character-encoding name

Returns: Theresultant byte array

Throws:
j ava. i o. Unsupport edEncodi ngExcept i on - If the named encoding is not supported

Since: JDK1.1

getBytes()

Declaration:
public byte[] getBytes()

Description:
Convert this St r i ng into bytes according to the platform’s default character encoding, storing the result
into a new byte array.

Returns. theresultant byte array.
Since: JDK1.1

equals(Object)

Declaration:
publi ¢ bool ean equal s(j ava. | ang. Obj ect anObj ect)

Description:
Compares this string to the specified object. Theresultist r ue if and only if theargumentisnot nul | and
isaSt ri ng object that represents the same sequence of characters as this object.

Overrides. equal s inclassObj ect

Parameters:
anQbj ect - the object to comparethis St ri ng against.

Returns: trueiftheStri ng areequd;f al se otherwise.

See Also: conpareTo(String),equal sl gnoreCase(String)

equalsl gnoreCase(String)

Declaration:
publ i ¢ bool ean equal sl gnoreCase(java.l ang. String anot her Stri ng)

Description:

Comparesthis St ri ng to another St r i ng, ignoring case considerations. Two strings are considered
equal ignoring caseif they are of the same length, and corresponding characters in the two strings are equal
ignoring case.

Two charactersc1 and c2 are considered the same, ignoring case if at least one of the following is true:
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compareTo(String)

» Thetwo characters are the same (as compared by the == operator).

» Applying the method Char act er . t oUpper Case( char) to each character produces the same
result.

* Applying the method Char act er . t oLower Case( char) to each character produces the same
result.

Parameters:
anot her String -the St ri ng tocomparethis St ri ng against.

Returns: true if theargumentisnot nul | andthe St ri ngsareequal, ignoring case; f al se otherwise.

See Also: equal s(Obj ect),Character.tolLower Case(char),
Char act er. t oUpper Case( char)

compareTo(String)
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Declaration:
public int conpareTo(java.lang. String anotherString)

Description:

Compares two strings lexicographically. The comparison is based on the Unicode value of each character in
the strings. The character sequence represented by this St r i ng object is compared lexicographically to the
character sequence represented by the argument string. The result is a negative integer if thisSt r i ng
object lexicographically precedes the argument string. The result isapositive integer if thisSt r i ng object
lexicographically follows the argument string. The result is zero if the strings are equal; conpar eTo
returns O exactly whentheequal s( Cbj ect ) method would returnt r ue.

Thisisthe definition of lexicographic ordering. If two strings are different, then either they have different
characters at some index that isavalid index for both strings, or their lengths are different, or both. If they
have different characters at one or more index positions, let k be the smallest such index; then the string
whose character at position k has the smaller value, as determined by using the < operator, lexicographically
precedes the other string. In this case, conpar eTo returns the difference of the two character values at
position k in the two string —- that is, the value:

t hi s. char At (k) - anot her Stri ng. char At (k)
If there is no index position at which they differ, then the shorter string lexicographically precedes the

longer string. In this case, conpar eTo returns the difference of the lengths of the strings—- that is, the
value:

this.length()-anotherString.!|ength()

Parameters:
anot her Stri ng -the St ri ng to be compared.

Returns: thevalue 0 if the argument string is equal to this string; avalue lessthan O if thisstring is
lexicographically less than the string argument; and a value greater than O if thisstring is
lexicographically greater than the string argument.

Throws:
Nul | Poi nt er Excepti on -if anot her Stringisnul | .
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regionM atches(boolean, int, String, int, int)

Declaration:
publ i ¢ bool ean regi onivat ches(bool ean i gnoreCase, int toffset, java.lang.String other,
int ooffset, int len)

Description:
Testsif two string regions are equal .

A substring of thisSt r i ng object is compared to a substring of the argument ot her . Theresultist r ue
if these substrings represent character sequences that are the same, ignoring caseif and only if

i gnor eCase istrue. The substring of this St r i ng object to be compared beginsat index t of f set and
haslength | en. The substring of ot her to be compared begins at index oof f set and haslength| en.
Theresultisf al se if and only if at least one of the following is true:

* tof f set isnegative.

« oof f set isnegative.

« t of f set +l en isgreater than the length of this St ri ng object.

« oof f set +| en isgreater than the length of the other argument.

* There is some nonnegative integer k lessthan | en such that:
this.charAt (toffset+k) != other.charAt (oof f set +k)

« i gnor eCase ist r ue and there is some nonnegative integer k lessthan | en such that:

Char acter.tolLower Case(this.charAt(toffset+k)) I=
Char act er. t oLower Case( ot her. char At ( oof f set +k))

and:

Char acter. t oUpper Case(this.charAt(toffset+k)) !=
Char act er . t oUpper Case( ot her. char At (oof f set +k))

Parameters:
i gnor eCase - if t r ue, ignore case when comparing characters.

t of f set - the starting offset of the subregion in this string.

ot her - the string argument.

oof f set - the starting offset of the subregion in the string argument.
| en - the number of charactersto compare.

Returns: t r ue if the specified subregion of this string matches the specified subregion of the string
argument; f al se otherwise. Whether the matching is exact or case insensitive depends on the
i gnor eCase argument.

startswith(String, int)

Declar ation:
public bool ean startsWth(java.lang.String prefix, int toffset)

Description:
Testsif this string starts with the specified prefix beginning at the specified index.

Parameters:
prefi x - the prefix.

t of f set - whereto begin looking in the string.
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startswith(String)

Returns: t r ue if the character sequence represented by the argument is a prefix of the substring of this
object starting at index t of f set ; f al se otherwise. Theresultisf al se if t of f set isnegative or
greater than the length of this St r i ng object; otherwise the result is the same as the result of the
expression

this.subString(toffset).startsWth(prefix)

Throws:
Nul | Poi nt er Exception-ifprefixisnull.

startsWith(String)

end

Declaration:
public bool ean startsWth(java.lang. String prefix)

Description:
Testsif this string starts with the specified prefix.

Parameters:
prefi x - the prefix.

Returns: t r ue if the character sequence represented by the argument is a prefix of the character sequence
represented by thisstring; f al se otherwise. Notealsothat t r ue will bereturned if the argument isan
empty string or is equal to this St r i ng object as determined by the equal s( Gbj ect) method.

Throws:
Nul | Poi nt er Exception-ifprefixisnull.

Since: JDK1.0

SWith(String)
Declaration:
public bool ean endsWth(java.lang. String suffix)

Description:
Testsif this string ends with the specified suffix.

Parameters;
suf fi x - the suffix.

Returns: t r ue if the character sequence represented by the argument is a suffix of the character sequence
represented by this object; f al se otherwise. Note that the result will bet r ue if the argument isthe
empty string or isequal to this St r i ng object as determined by the equal s( Obj ect) method.

Throws:
Nul | Poi nt er Exception-ifsuffixisnull.

hashCode()
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Declaration:
public int hashCode()

Description:
Returns a hashcode for this string. The hashcode for a St ri ng object is computed as

s[0]*317(n-1) + s[1]*317(n-2) + ... + s[n-1]

usingi nt arithmetic, wheres[ i ] istheith character of the string, n is the length of the string, and *
indicates exponentiation. (The hash value of the empty string is zero.)
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Overrides. hashCode inclass Obj ect
Returns: ahash code value for this object.

indexOf(int)

Declaration:
public int indexOf(int ch)

Description:

Returns the index within this string of the first occurrence of the specified character. If a character with
value ch occursin the character sequence represented by this St r i ng object, then the index of the first
such occurrence is returned —- that is, the smallest value k such that:

this.charAt (k) == ch
ist r ue. If no such character occursin this string, then - 1 isreturned.

Parameters:
ch - acharacter.

Returns: theindex of the first occurrence of the character in the character sequence represented by this
object, or - 1 if the character does not occur.

indexOf(int, int)

Declaration:
public int indexOf(int ch, int from ndex)

Description:
Returns the index within this string of the first occurrence of the specified character, starting the search at

the specified index.

If acharacter with value ch occursin the character sequence represented by this St r i ng object at an index
no smaller than f r ol ndex, then the index of the first such occurrence is returned—-that is, the smallest

value k such that:
(this.charAt (k) == ch) && (k >= from ndex)
istrue. If no such character occursin this string at or after position f r oml ndex, then - 1 isreturned.

Thereisno restriction on the value of f r ol ndex. If itisnegative, it has the same effect asif it were zero:
this entire string may be searched. If it is greater than the length of this string, it has the same effect asiif it
were equal to the length of this string: - 1 is returned.

Parameters:
ch - acharacter.

f rom ndex - theindex to start the search from.

Returns: theindex of the first occurrence of the character in the character sequence represented by this
object that is greater than or equal to f r ol ndex, or - 1 if the character does not occur.

lastI ndexOf(int)

Declaration:
public int |astlndexCOf(int ch)
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lastindexOf(int, int)

Description:
Returns the index within this string of the last occurrence of the specified character. That is, the index
returned is the largest value k such that:

this.charAt (k) == ch
istrue. The String is searched backwards starting at the last character.

Parameters:
ch - acharacter.

Returns: theindex of the last occurrence of the character in the character sequence represented by this
object, or - 1 if the character does not occur.

lastl ndexOf(int, int)

Declaration:
public int lastlndexOf(int ch, int from ndex)

Description:
Returns the index within this string of the last occurrence of the specified character, searching backward
starting at the specified index. That is, the index returned is the largest value k such that:

(this.charAt (k) == ch) && (k <= from ndex)

istrue.

Parameters;
ch - acharacter.

f rom ndex - theindex to start the search from. There is no restriction on the value of f r ol ndex.
If it is greater than or equa to the length of this string, it has the same effect asif it were equal to one
less than the length of this string: this entire string may be searched. If it is negative, it has the same
effect asif it were-1: -1 isreturned.

Returns: theindex of the last occurrence of the character in the character sequence represented by this
object that islessthan or equal tof r ol ndex, or - 1 if the character does not occur before that point.

indexOf(String)
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Declaration:
public int indexOf(java.lang. String str)

Description:
Returns the index within this string of the first occurrence of the specified substring. The integer returnedis
the smallest value k such that:

this.startsWth(str, k)

istrue.
Parameters:
st r - any string.

Returns: if the string argument occurs as a substring within this object, then the index of the first character
of thefirst such substring is returned; if it does not occur as a substring, - 1 is returned.

Throws:
Nul | Poi nt er Exception-ifstr isnull.
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indexOf(String, int)

Declaration:
public int indexOh(java.lang. String str, int from ndex)

Description:
Returns the index within this string of the first occurrence of the specified substring, starting at the specified
index. The integer returned is the smallest value k such that:

this.startsWth(str, k) &% (k >= froml ndex)

istrue.

Thereisnorestriction onthevalue of f r oml ndex. If it isnegative, it hasthe same effect asif it were zero:
this entire string may be searched. If it is greater than the length of this string, it has the same effect asif it
were equal to the length of this string: - 1 is returned.

Parameters:
st r - the substring to search for.

f r om ndex - theindex to start the search from.

Returns: [f the string argument occurs as a substring within this object at a starting index no smaller than
f r om ndex, then theindex of thefirst character of the first such substring is returned. If it does not
occur as asubstring starting at f r ol ndex or beyond, - 1 isreturned.

Throws:
Nul | Poi nt er Exception-ifstr isnul |

substring(int)

Declaration:
public java.lang. String substring(int beginlndex)

Description:
Returns anew string that is a substring of this string. The substring begins with the character at the specified

index and extends to the end of this string.
Examples:
“unhappy”. substring(2) returns “happy”

“Har bi son”. substring(3) returns “bi son”
“enptiness”.substring(9) returns “” (an enpty string)

Parameter s:
begi nl ndex - the beginning index, inclusive.
Returns: the specified substring.

Throws:
I ndexQut Of BoundsExcepti on - if begi nl ndex is negative or larger than the length of this

Stri ng object.
substring(int, int)

Declaration:
public java.lang. String substring(int beginlndex, int endlndex)
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concat(String)

Description:

Returns a new string that is a substring of this string. The substring begins at the specified begi nl ndex
and extends to the character at index endl ndex - 1. Thusthelength of the substringisendl ndex-
begi nl ndex.

Examples:
“hanburger”. substring(4, 8) returns “urge”

“smles”.substring(l, 5) returns “mle”

Parameters:
begi nl ndex - the beginning index, inclusive.

endl ndex - the ending index, exclusive.
Returns: the specified substring.

Throws:
I ndexQut Of BoundsExcepti on - if thebegi nl ndex isnhegative, or endl ndex islarger than
the length of this St ri ng object, or begi nl ndex islarger than endl ndex.

concat(String)

Declar ation:
public java.lang.String concat(java.lang. String str)

Description:
Concatenates the specified string to the end of this string.

If the length of the argument string is 0, then this St r i ng object isreturned. Otherwise, anew St ri ng
object is created, representing a character sequence that is the concatenation of the character sequence
represented by this St r i ng object and the character sequence represented by the argument string.
Examples:

“cares”.concat(“s”) returns “caress”
“to”.concat(“get”).concat(“her”) returns “together”

Parameters:
str -theStri ng that is concatenated to the end of thisSt r i ng.

Returns: astring that represents the concatenation of this object’s characters followed by the string
argument’s characters.

Throws:
Nul | Poi nt er Exception-ifstr isnull.

replace(char, char)
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Declar ation:
public java.lang. String replace(char ol dChar, char newChar)

Description:
Returns anew string resulting from replacing all occurrences of ol dChar in this string with newChar .

If the character ol dChar does not occur in the character sequence represented by this St ri ng object,
then areference to this St r i ng object isreturned. Otherwise, anew St ri ng object is created that
represents a character sequence identical to the character sequence represented by this St r i ng object,
except that every occurrence of ol dChar isreplaced by an occurrence of newChar .
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toLowerCase()

Examples:
“mesquite in your cellar”.replace('e', '0')
returns “mosquito in your collar”
“the war of baronets”.replace('r', 'y'")
returns “the way of bayonets”
“sparring with a purple porpoise”.replace('p', 't")
returns “starring with a turtle tortoise”
“JonL”.replace('q', 'x') returns “JonL” (no change)

Parameters;
ol dChar - the old character.

newChar - the new character.
Returns. astring derived from this string by replacing every occurrence of ol dChar with newChar .

toL ower Case()

Declaration:
public java.lang. String toLowerCase()

Description:
Converts all of the charactersinthis St r i ng to lower case.

Returns: the String, converted to lowercase.
See Also: Character.toLower Case(char),toUpper Case()

toUpper Case()

Declar ation:
public java.lang. String toUpperCase()

Description:
Converts all of the charactersin thisSt r i ng to upper case.

Returns: the String, converted to uppercase.
See Also: Character.tolLower Case(char),toUpper Case()

trim()

Declaration:
public java.lang.String trim)

Description:
Removes white space from both ends of this string.
If this St ri ng object represents an empty character sequence, or the first and last characters of character

sequence represented by this St r i ng object both have codes greater than ' &#92; u0020" (the space
character), then areferenceto this St r i ng object is returned.

Otherwise, if thereis no character with a code greater than' &#92; u0020' inthe string, then anew
St ri ng object representing an empty string is created and returned.

Otherwise, let k be the index of thefirst character in the string whose code is greater than' &#92; u0020' ,
and let mbetheindex of thelast character in the string whose codeis greater than' &#92; u0020' . A new
St ri ng object is created, representing the substring of this string that begins with the character at index k
and ends with the character at index m-that is, theresult of t hi s. substring(k, m+l).
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toString()

This method may be used to trim whitespace from the beginning and end of a string; in fact, it trimsall
ASCII control characters aswell.

Returns: this string, with white space removed from the front and end.

toString()

toC

Declaration:
public java.lang. String toString()

Description:
This object (which is already astring!) isitself returned.

Overrides. toStri nginclassOhj ect
Returns: the string itself.

har Array()

Declaration:
public char[] toCharArray()

Description:
Converts this string to a new character array.

Returns: anewly alocated character array whose length isthe length of this string and whose contents are
initialized to contain the character sequence represented by this string.

valueOf(Object)

Declaration:
public static java.lang. String valueO (java. |l ang. Obj ect obj)

Description:
Returns the string representation of the Cbj ect argument.

Parameters:
obj -anhj ect.

Returns: if theargumentisnul | , then astring equal to“ nul | " ; otherwise, the value of
obj .toString() isreturned.

SeeAlso; Obj ect.toString()

valueOf(char([])
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Declaration:
public static java.lang. String valueO (char[] data)

Description:
Returns the string representation of the char array argument. The contents of the character array are
copied; subsequent modification of the character array does not affect the newly created string.

Parameters:
dat a - achar array.

Returns: anewly alocated string representing the same sequence of characters contained in the character
array argument.
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valueOf(char[], int, int)

valueOf(char[], int, int)

Declaration:
public static java.lang. String valueO (char[] data, int offset, int count)

Description:
Returns the string representation of a specific subarray of the char array argument.

Theof f set argument istheindex of thefirst character of the subarray. The count argument specifiesthe
length of the subarray. The contents of the subarray are copied; subsequent modification of the character

array does not affect the newly created string.

Parameters:
dat a - the character array.

of f set - theinitia offset into the value of the St r i ng.
count - thelength of the value of the St r i ng.

Returns: anewly alocated string representing the sequence of characters contained in the subarray of the

character array argument.

Throws:
Nul | Poi nt er Excepti on-ifdataisnul I .

I ndexQut Of BoundsExcepti on - if of f set isnegative, or count isnegative, or
of f set +count islarger thandat a. | engt h.

valueOf(boolean)

Declaration:
public static java.lang. String val ueOX (bool ean b)

Description:
Returns the string representation of the bool ean argument.

Parameters;
b - abool ean.

Returns: if theargumentist r ue, astringequal to“t r ue” isreturned; otherwise, a string equal to
“fal se” isreturned.

valueOf(char)

Declaration:
public static java.lang. String val ued (char c)

Description:
Returns the string representation of the char argument.

Parameters;
c -achar.

Returns: anewly alocated string of length 1 containing asits single character the argument c.

valueOf(int)

Declaration:
public static java.lang.String valueO (int i)
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valueOf(long)

Description:
Returns the string representation of thei nt argument.

The representation is exactly the one returned by the | nt eger . t oSt ri ng method of one argument.

Parameters:
i -anint.

Returns: anewly allocated string containing a string representation of thei nt argument.
SeeAlso: I nteger.toString(int, int)

valueOf(long)

Declaration:
public static java.lang. String valueOi(long |)

Description:
Returns the string representation of thel ong argument.

The representation is exactly the one returned by the Long. t oSt r i ng method of one argument.

Parameters:
| -al ong.

Returns: anewly allocated string containing a string representation of thel ong argument.
SeeAlso: Long.toString(long)

valueOf(float)

Declaration:
public static java.lang. String valueO (float f)

Description:
Returns the string representation of thef | oat argument.

The representation is exactly the one returned by the Fl oat . t oSt r i ng method of one argument.

Parameters;
f -afl oat .

Returns: anewly alocated string containing a string representation of thef | oat argument.
Since: CLDC 1.1
SeeAlso: Fl oat.toString(float)

valueOf(double)
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Declaration:
public static java.lang. String val ueX (doubl e d)

Description:
Returns the string representation of the doubl e argument.

The representation is exactly the one returned by the Doubl e. t oSt ri ng method of one argument.

Parameters;
d - adoubl e.

Returns. anewly alocated string containing a string representation of the doubl e argument.
Since: CLDC1.1
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See Also: Doubl e. toString(doubl e)

intern()

Declaration:
public java.lang. String intern()

Description:
Returns a canonical representation for the string object.

A pool of strings, initially empty, is maintained privately by the class St ri ng.

When the intern method is invoked, if the pool aready contains a string equal to this St r i ng object as
determined by the equal s( Cbj ect) method, then the string from the pool is returned. Otherwise, this
St ri ng object is added to the pool and areference to this St r i ng object is returned.

It followsthat for any two stringss andt,s.intern() == t.intern() istrueifandonlyif
s.equal s(t) istrue.

All literal strings and string-valued constant expressions are interned. String literals are defined in Section
3.10.5 of the Java Language Specification (http://java.sun.com/docs/books/jls/html/)

Returns. astring that has the same contents as this string, but is guaranteed to be from a pool of unique
strings.

Since: CLDC 1.1
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javalang

StringBuffer

Declaration
public final class StringBuffer

java. |l ang. oj ect

+--java.l ang. StringBuffer

Description

A string buffer implements a mutabl e sequence of characters. A string buffer islikea St r i ng, but can be
modified. At any point in time it contains some particular sequence of characters, but the length and content of
the sequence can be changed through certain method calls.

String buffers are safe for use by multiple threads. The methods are synchronized where necessary so that all the
operations on any particular instance behave asif they occur in some serial order that is consistent with the
order of the method calls made by each of the individual threads involved.

String buffers are used by the compiler to implement the binary string concatenation operator +. For example,
the code:

X = “a” + 4 + “¢”

is compiled to the equivalent of:
X = new StringBuffer().append(“a”).append(4).append(“c”)
.toString()
which creates a new string buffer (initially empty), appends the string representation of each operand to the
string buffer in turn, and then converts the contents of the string buffer to a string. Overall, this avoids creating
many temporary strings.

The principal operationsonaSt ri ngBuf f er aretheappend andi nsert methods, which are overloaded
S0 as to accept data of any type. Each effectively converts a given datum to a string and then appends or inserts
the characters of that string to the string buffer. The append method aways adds these characters at the end of
the buffer; thei nsert method adds the characters at a specified point.

For example, if z refersto a string buffer object whose current contentsare “st ar t 7, then the method call
z. append(“l e”) would cause the string buffer to contain “st art | e”, whereasz. i nsert (4, “le”)
would alter the string buffer to contain “st ar | et ”.

In generdl, if sbrefersto aninstance of aSt ri ngBuf f er, then sb. append( x) hasthe same effect as
sb.insert(sb.length(), x).

Every string buffer has a capacity. Aslong as the length of the character sequence contained in the string buffer
does not exceed the capacity, it is not necessary to alocate a new internal buffer array. If the internal buffer
overflows, it is automatically made larger.

Since: JDK1.0,CLDC 1.0

See Also: java.io. ByteArrayQut put StreamString
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Member Summary

Constructors

M ethods
StringBuffer
StringBuf fer
StringBuf fer
StringBuf fer
StringBuf fer
StringBuffer
StringBuffer
StringBuffer
StringBuf fer
StringBuf fer
int
char
StringBuffer
StringBuf fer
voi d
voi d
StringBuffer
StringBuffer
StringBuffer
StringBuf fer
StringBuf fer
StringBuffer
StringBuf fer
StringBuffer
StringBuffer
i nt
i ngBuf f er
voi d
voi d
String

@

StringBuffer()
StringBuffer(int |ength)
StringBuffer(String str)

append( bool ean b)

append(char c)

append(char[] str)

append(char[] str, int offset, int |en)
append(doubl e d)

append(float f)

append(int i)

append(long I)

append( Chj ect obj)

append(String str)

capacity()

char At (i nt index)

delete(int start, int end)

del et eChar At (i nt i ndex)
ensureCapaci ty(int m ni numCapaci ty)
get Chars(int srcBegin, int srcEnd, char[] dst, int dstBegin)
insert(int offset, boolean b)
nsert(int offset, char c)
nsert(int offset, char[] str)
nsert (int offset, double d)
nsert(int offset, float f)
nsert(int offset, int i)

nsert(int offset, long I)
nsert(int offset, Object obj)
nsert(int offset, String str)

I engt h()

reverse()

set Char At (i nt index, char ch)

set Lengt h(i nt newlLengt h)

toString()

Inherited Member Summary

Methodsinherited from class Obj ect

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
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StringBuffer()

Constructors

Stri

Stri

Stri

ngBuffer ()

Declar ation:
public StringBuffer()

Description:
Constructs a string buffer with no charactersin it and an initial capacity of 16 characters.

ngBuffer (int)

Declaration:
public StringBuffer(int |ength)

Description:
Constructs a string buffer with no charactersin it and an initial capacity specified by thel engt h argument.

Parameters:
| engt h - theinitia capacity.

Throws:
Negati veArraySi zeExcepti on - if thel engt h argument islessthan 0.

ngBuffer (String)

Declaration:
public StringBuffer(java.lang.String str)

Description:

Constructs a string buffer so that it represents the same sequence of characters as the string argument; in
other words, theinitial contents of the string buffer is a copy of the argument string. The initia capacity of
the string buffer is 16 plus the length of the string argument.

Parameters:
st r -theinitial contents of the buffer.

M ethods

length()

Declar ation:
public int length()

Description:
Returns the length (character count) of this string buffer.

Returns: thelength of the sequence of characters currently represented by this string buffer.

capacity()
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ensureCapacity(int)

Description:
Returns the current capacity of the String buffer. The capacity is the amount of storage available for newly
inserted characters; beyond which an alocation will occur.

Returns: the current capacity of this string buffer.

ensureCapacity(int)

Declaration:
public void ensureCapacity(int mni nunmCapacity)

Description:

Ensures that the capacity of the buffer is at least equal to the specified minimum. If the current capacity of
this string buffer isless than the argument, then a new internal buffer is allocated with greater capacity. The
new capacity isthe larger of:

e Them ni mumCapaci t y argument.
» Twice the old capacity, plus 2.
If the mi ni munCapaci t y argument is nonpositive, this method takes no action and simply returns.

Parameters:
m ni mumCapaci ty - the minimum desired capacity.

setlength(int)

Declar ation:
public void setLength(int newLength)

Description:

Setsthe length of this string buffer. This string buffer is altered to represent anew character sequence whose
length is specified by the argument. For every nonnegative index k less than newLengt h, the character at
index k in the new character sequence is the same as the character at index k in the old sequenceif kisless
than the length of the old character sequence; otherwise, it isthe null character * ' . In other words, if the
newlLengt h argument is less than the current length of the string buffer, the string buffer is truncated to
contain exactly the number of characters given by the newlengt h argument.

If the newLengt h argument is greater than or equal to the current length, sufficient null characters
(' &#92; u0000" ) are appended to the string buffer so that length becomes the newl.engt h argument.

The newlLengt h argument must be greater than or equal to O.

Parameters:
newlLengt h - the new length of the buffer.

Throws:
I ndexQut OF BoundsExcept i on - if thenewLengt h argument is negative.

SeeAlso: | engt h()
char At(int)

Declar ation:
public char char At (i nt index)
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getChars(int, int, charf[], int)

Description:

The specified character of the sequence currently represented by the string buffer, asindicated by the

i ndex argument, is returned. The first character of astring buffer isat index O, the next at index 1, and so
on, for array indexing.

The index argument must be greater than or equal to 0, and less than the length of this string buffer.

Parameters:
i ndex - theindex of the desired character.

Returns: the character at the specified index of this string buffer.

Throws:
I ndexQut Of BoundsExcepti on - if i ndex isnegative or greater than or equal tol engt h() .

See Also: | engt h()

getChar g(int, int, char([], int)

Declaration:
public void getChars(int srcBegin, int srcEnd, char[] dst, int dstBegin)

Description:

Characters are copied from this string buffer into the destination character array dst . Thefirst character to
be copied isat index sr cBegi n; the last character to be copied isat index sr cEnd- 1. The total number
of charactersto be copied issr cEnd- sr cBegi n. The characters are copied into the subarray of dst
starting at index dst Begi n and ending at index:

dstbegin + (srcEnd-srcBegin) - 1
Parameters:
sr cBegi n - start copying at this offset in the string buffer.
sr cEnd - stop copying at this offset in the string buffer.
dst - thearray to copy the datainto.
dst Begi n - offsetinto dst .

Throws:
Nul | Poi nt er Excepti on -if dst isnul | .

| ndexQut Of BoundsExcept i on - if any of the following istrue:

» srcBegi nisnegative

» dst Begi n isnegative

 thesr cBegi n argument is greater than the sr cEnd argument.

» srcEndisgreater thant hi s. | engt h() , the current length of this string buffer.
» dst Begi n+sr cEnd- sr cBegi nisgreater thandst . | engt h

setCharAt(int, char)

Declaration:
public void setCharAt(int index, char ch)
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append(Object)

Description:

The character at the specified index of this string buffer is set to ch. The string buffer is altered to represent
anew character sequence that isidentical to the old character sequence, except that it contains the character
ch at position i ndex.

The offset argument must be greater than or equal to 0, and less than the length of this string buffer.

Parameters:
i ndex - theindex of the character to modify.

ch - the new character.

Throws:
I ndexQut Of BoundsExcepti on - if i ndex isnegative or greater than or equal tol engt h() .

See Also: | engt h()

append(Object)

Declaration:
public java.lang. StringBuffer append(java.lang. Cbject obj)

Description:
Appends the string representation of the Qbj ect argument to this string buffer.

The argument is converted to a string as if by the method St ri ng. val ueOF , and the characters of that
string are then appended to this string buffer.

Parameters:
obj -anhj ect.

Returns. areferencetothisSt ri ngBuf f er object.
SeeAlso: String. val ueO (Obj ect),append(String)

append(String)
Declaration:
public java.lang. StringBuffer append(java.lang.String str)
Description:
Appends the string to this string buffer.

The characters of the St r i ng argument are appended, in order, to the contents of this string buffer,
increasing the length of this string buffer by the length of the argument. If st r isnul | , then the four
characters“ nul | ” are appended to this string buffer.

Let n be the length of the old character sequence, the one contained in the string buffer just prior to
execution of the append method. Then the character at index k in the new character sequenceis equal to
the character at index k in the old character sequence, if k isless than n; otherwise, it is equal to the
character at index k-n in the argument st r.

Parameters:
str -astring.

Returns. areferenceto thisSt ri ngBuf fer.

append(char(])

Declaration:
public java.lang. StringBuffer append(char[] str)
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append(char(], int, int)

Description:
Appends the string representation of the char array argument to this string buffer.

The characters of the array argument are appended, in order, to the contents of this string buffer. The length
of this string buffer increases by the length of the argument.

The overall effect is exactly asif the argument were converted to a string by the method
String.val ue (char[]) andthe characters of that string were then appended to this
Stri ngBuf f er object.

Parameters:
st r - the characters to be appended.

Returns: areferencetothisSt ri ngBuf f er object.

append(char(], int, int)

Declaration:
public java.lang. StringBuffer append(char[] str, int offset, int |en)

Description:
Appends the string representation of a subarray of the char array argument to this string buffer.

Characters of the character array st r, starting at index of f set , are appended, in order, to the contents of
this string buffer. The length of this string buffer increases by the value of | en.

The overall effect is exactly asif the arguments were converted to a string by the method
String.valueO (char[], int, int) andthecharactersof that string were then appended to
thisSt ri ngBuf f er object.

Parameters:
st r - the characters to be appended.

of f set - theindex of thefirst character to append.
| en - the number of characters to append.

Returns: areferencetothis St ri ngBuf f er object.

append(boolean)

Declaration:
public java.lang. StringBuffer append(bool ean b)

Description:
Appends the string representation of the bool ean argument to the string buffer.

The argument is converted to a string as if by the method St ri ng. val ueOf , and the characters of that
string are then appended to this string buffer.

Parameters:
b - abool ean.

Returns: areferencetothisSt ri ngBuf f er.

SeeAlso: String. val ued (bool ean), append( String)

append(char)
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public java.lang. StringBuffer append(char c)
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append(int)

Description:
Appends the string representation of the char argument to this string buffer.

The argument is appended to the contents of this string buffer. The length of this string buffer increases by
1.

The overall effect is exactly asif the argument were converted to a string by the method
String. val uek (char) andthe character in that string were then appended to this
Stri ngBuf f er object.

Parameters;
c -achar.

Returns:. areferencetothisSt ri ngBuf f er object.

append(int)

Declaration:
public java.lang. StringBuffer append(int i)

Description:
Appends the string representation of thei nt argument to this string buffer.

The argument is converted to a string as if by the method St ri ng. val ueOF , and the characters of that
string are then appended to this string buffer.

Parameters;
i -anint.

Returns:. areferencetothisSt ri ngBuf f er object.
SeeAlso: String.valueO (int),append(String)

append(long)

Declaration:
public java.lang. StringBuffer append(long I)

Description:
Appends the string representation of thel ong argument to this string buffer.

The argument is converted to a string as if by the method St ri ng. val ueOF , and the characters of that
string are then appended to this string buffer.

Parameters:
| -al ong.

Returns:. areferencetothisSt ri ngBuf f er object.
SeeAlso: String. val ued (I ong),append(String)

append(float)

Declaration:
public java.lang. StringBuffer append(float f)

Description:
Appends the string representation of thef | oat argument to this string buffer.

The argument is converted to a string as if by the method St ri ng. val ueOF , and the characters of that
string are then appended to this string buffer.
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append(double)

Parameters:
f -afl oat .

Returns. areferencetothis St ri ngBuf f er object.
Since: CLDC 1.1
SeeAlso: String. val ueO (float),append(String)

append(double)

Declaration:
public java.lang. StringBuffer append(double d)

Description:
Appends the string representation of the doubl e argument to this string buffer.

The argument is converted to a string as if by the method St ri ng. val ueOf , and the characters of that
string are then appended to this string buffer.

Parameters:
d - adoubl e.

Returns. areferencetothisSt ri ngBuf f er object.
Since: CLDC 1.1
SeeAlso: String. val ued (doubl e),append(String)

delete(int, int)

Declaration:
public java.lang. StringBuffer delete(int start, int end)

Description:

Removes the charactersin a substring of this St r i ngBuf f er . The substring begins at the specified

st art and extendsto the character at index end - 1 or to the end of the St r i ngBuf f er if no such
character exigts. If st art isequal to end, no changes are made.

Parameter s:
st art - The beginning index, inclusive.

end - The ending index, exclusive.
Returns: Thisstring buffer.

Throws:
Stringl ndexQut Of BoundsExcepti on -if st art isnegative, greater than| engt h(), or
greater than end.

Since: JDK1.2

deleteChar At(int)
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Declaration:
public java.lang. StringBuffer del eteCharAt(int index)

Description:
Removes the character at the specified position inthis St r i ngBuf f er (shortening the St ri ngBuf f er
by one character).
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insert(int, Object)

Parameters:
i ndex - Index of character to remove

Returns. Thisstring buffer.

Throws:
St ri ngl ndexQut O BoundsExcept i on - if thei ndex isnegative or greater than or equal to

I engt h().
Since: JDK1.2

insert(int, Object)

Declar ation:
public java.lang. StringBuffer insert(int offset, java.lang. Object obj)

Description:
I nserts the string representation of the Cbj ect argument into this string buffer.

The second argument is converted to astring asif by the method St r i ng. val ueOF , and the characters of
that string are then inserted into this string buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length of this string
buffer.

Parameters:
of f set - the offset.

obj -anhj ect.
Returns. areferencetothisSt ri ngBuf f er object.

Throws:
Stringl ndexQut Of BoundsExcept i on - if the offset isinvalid.

SeeAlso: String.valueOr(Object),insert(int, String),!|ength()

insert(int, String)

Declaration:
public java.lang. StringBuffer insert(int offset, java.lang.String str)

Description:
Inserts the string into this string buffer.

The characters of the St r i ng argument are inserted, in order, into this string buffer at the indicated off set,
moving up any characters originally above that position and increasing the length of this string buffer by
the length of the argument. If st r isnul | , then thefour characters” nul | ” areinserted into this string
buffer.

The character at index k in the new character sequenceis equal to:
« the character at index k in the old character sequence, if kislessthan of f set

« the character at index k- of f set intheargument st r, if kisnot lessthan of f set but islessthan
of fset +str. | engt h()

« the character at index k- st r . | engt h() inthe old character sequence, if kis not less than
of fset+str. | ength()

The offset argument must be greater than or equal to 0, and less than or equal to the length of this string
buffer.
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insert(int, char[])

Parameters:
of f set - the offsat.

str -astring.
Returns: areferencetothis St ri ngBuf f er object.

Throws:
Stri ngl ndexQut Of BoundsExcept i on - if the offset isinvalid.

See Also: | engt h()

insert(int, char[])

Declaration:
public java.lang. StringBuffer insert(int offset, char[] str)

Description:
Inserts the string representation of the char array argument into this string buffer.

The characters of the array argument are inserted into the contents of this string buffer at the position
indicated by of f set . Thelength of this string buffer increases by the length of the argument.

The overall effect is exactly asif the argument were converted to a string by the method
String.val ue (char[]) andthe characters of that string weretheni nser t ed into this
Stri ngBuf f er aobject at the position indicated by of f set .

Parameters:
of f set - the offset.

st r - acharacter array.
Returns. areferencetothisSt ri ngBuf f er object.

Throws:
Stringl ndexQut Of BoundsExcept i on - if the offset isinvalid.

insert(int, boolean)
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Declaration:
public java.lang. StringBuffer insert(int offset, bool ean b)

Description:
Inserts the string representation of the bool ean argument into this string buffer.

The second argument is converted to astring asif by the method St r i ng. val ueO , and the characters of
that string are then inserted into this string buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length of this string
buffer.

Parameters;
of f set - the offsat.

b - abool ean.
Returns: areferencetothisSt ri ngBuf f er object.

Throws:
Stri ngl ndexQut Of BoundsExcept i on - if the offset isinvalid.

SeeAlso: String. val ueO (bool ean),insert(int, String),length()
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insert(int, char)

insert(int, char)

Declaration:
public java.lang. StringBuffer insert(int offset, char c)

Description:
Inserts the string representation of the char argument into this string buffer.

The second argument is inserted into the contents of this string buffer at the position indicated by of f set .
The length of this string buffer increases by one.

The overall effect is exactly asif the argument were converted to a string by the method
String. val ued (char) andthe character in that string weretheni nsert ed into this
Stri ngBuf f er object at the position indicated by of f set .

The offset argument must be greater than or equal to 0, and less than or equal to the length of this string
buffer.

Parameters;
of f set - the offset.

c -achar.
Returns: areferencetothisSt ri ngBuf f er object.

Throws:
| ndexQut Of BoundsExcept i on - if the offset isinvalid.

See Also: | engt h()

insert(int, int)

Declaration:
public java.lang. StringBuffer insert(int offset, int i)

Description:
I nserts the string representation of the second i nt argument into this string buffer.

The second argument is converted to astring asif by the method St r i ng. val ueOf , and the characters of
that string are then inserted into this string buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length of this string
buffer.

Parameters;
of f set - the offsat.

i -anint.
Returns: areferencetothisSt ri ngBuf f er object.

Throws:
Stringl ndexQut Of BoundsExcept i on - if the offset isinvalid.

SeeAlso: String.valueO (int),insert(int, String),length()

insert(int, long)

Declaration:
public java.lang. StringBuffer insert(int offset, long I)

Description:
Inserts the string representation of thel ong argument into this string buffer.
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insert(int, float)

The second argument is converted to astring asif by the method St r i ng. val ueOF , and the characters of
that string are then inserted into this string buffer at the position indicated by of f set .

The offset argument must be greater than or equal to 0, and less than or equal to the length of this string
buffer.

Parameters:
of f set - the offset.

| -al ong.
Returns. areferencetothisSt ri ngBuf f er object.

Throws:
Stringl ndexQut Of BoundsExcept i on - if the offset isinvalid.

SeeAlso: String.valueO(long),insert(int, String),length()

insert(int, float)

Declaration:
public java.lang. StringBuffer insert(int offset, float f)

Description:
Inserts the string representation of thef | oat argument into this string buffer.

The second argument is converted to astring asif by the method St r i ng. val ueOr , and the characters of
that string are then inserted into this string buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length of this string
buffer.

Parameters:
of f set - the offset.

f -afl oat.
Returns: areferencetothisSt ri ngBuf f er object.

Throws:
Stringl ndexQut Of BoundsExcept i on - if the offset isinvalid.

Since: CLDC1.1
SeeAlso: String.valueO (float),insert(int, String),length()

insert(int, double)
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Declaration:
public java.lang. StringBuffer insert(int offset, double d)

Description:
Inserts the string representation of the doubl e argument into this string buffer.

The second argument is converted to astring asif by the method St ri ng. val uef , and the characters of
that string are then inserted into this string buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length of this string
buffer.

Parameters;
of f set - the offsat.
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reverse()

d - adoubl e.
Returns: areferencetothis St ri ngBuf f er object.

Throws:
Stringl ndexQut Of BoundsExcept i on - if the offset isinvalid.

Since: CLDC 1.1
SeeAlso: String. val ueO (doubl e),insert(int, String),!|ength()

reversg()

Declaration:
public java.lang. StringBuffer reverse()

Description:
The character sequence contained in this string buffer is replaced by the reverse of the sequence.

Let n be the length of the old character sequence, the one contained in the string buffer just prior to
execution of ther ever se method. Then the character at index k in the new character sequenceis equal to
the character at index n-k-1 in the old character sequence.

Returns. areferencetothisSt ri ngBuf f er object..
Since: JDK1.0.2

toString()

Declaration:
public java.lang. String toString()

Description:

Converts to a string representing the data in this string buffer. A new St r i ng object is allocated and
initialized to contain the character sequence currently represented by this string buffer. ThisSt ri ng is
then returned. Subsequent changes to the string buffer do not affect the contents of the St r i ng.

Implementation advice: This method can be coded so asto create anew St r i ng object without allocating
new memory to hold a copy of the character sequence. I nstead, the string can share the memory used by the
string buffer. Any subsequent operation that alters the content or capacity of the string buffer must then
make a copy of theinternal buffer at that time. This strategy is effective for reducing the amount of memory
allocated by a string concatenation operation when it is implemented using a string buffer.

Overrides. toStri nginclass(hj ect
Returns. astring representation of the string buffer.
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javalang

Stringl ndexOutOf BoundsException

Declaration
public class StringlndexQut Of BoundsException extends |ndexQut Of BoundsException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java. | ang. | ndexQut Of BoundsExcepti on

I
+--java.l ang. Stri ngl ndexQut O BoundsExcepti on

Description

Thrown by thechar At method in class St ri ng and by other St r i ng methods to indicate that an index is
either negative or greater than or equal to the size of the string.

Since: JDK1.0,CLDC1.0

See Also: String. char At (int)

Member Summary

Constructors
Stringl ndexQut Of BoundsExcept i on()
Stri ngl ndexQut OF BoundsException(int index)
Stringl ndexQut OF BoundsException(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()
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Stringl ndexOutOf BoundsException()

Constructors

Stringl ndexOutOfBoundsException()

Declar ation:
public Stringl ndexQut Of BoundsException()

Description:
Constructsa St r i ngl ndexQut Of BoundsExcept i on with no detail message.

Since; JDK1.0.

Stringl ndexOutOfBoundsException(String)

Declaration:
public StringlndexQut Of BoundsException(java.lang.String s)

Description:
Constructsa St r i ngl ndexQut Of BoundsExcept i on with the specified detail message.

Parameters:
s - the detail message.

Stringl ndexOutOfBoundsException(int)

Declaration:
public StringlndexQut O BoundsException(int index)

Description:
Constructsanew St ri ngl ndexQut Of BoundsExcept i on classwith an argument indicating the

illegal index.

Parameters:
i ndex - theillegal index.
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System

Declaration
public final class System

java. |l ang. oj ect

+--java.l ang. System

Description
The Sy st emclass contains several useful class fields and methods. It cannot be instantiated.

Since: JDK1.0,CLDC 1.0

Member Summary

Fields
static err
java.io.PrintStream
static out
java.io.PrintStream

Methods
static void arraycopy(Object src, int srcOfset, Ooject dst, int
dstOf fset, int |ength)
static long currentTimeM I Ilis()
static void exit(int status)
static void gc()
static String getProperty(String key)
static int identityHashCode(Qbject x)

Inherited Member Summary

Methods inherited from class Obj ect

equal s(oj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wait(), wait()

Fields

out

Declaration:
public static final java.io.PrintStream out
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er

Description:

The “standard” output stream. This stream is already open and ready to accept output data. Typically this
stream corresponds to display output or another output destination specified by the host environment or
user.

For simple stand-alone Java applications, atypical way to write aline of output datais:

System out . pri ntl n(dat a)

Seethepri nt | n methodsinclassPri nt St ream

SeeAlso: java.io.PrintStreamprintln(),
java.io.PrintStream printl n(bool ean),
java.io.PrintStreamprintln(char),
java.io.PrintStreamprintln(char[]),java.io.PrintStreamprintln(int),
java.io.PrintStreamprintln(long),
java.io.PrintStream println(Qbject),
java.io.PrintStreamprintln(String)

Declaration:
public static final java.io.PrintStreamerr

Description:
The " standard” error output stream. This stream is already open and ready to accept output data.

Typically this stream corresponds to display output or another output destination specified by the host
environment or user. By convention, this output stream is used to display error messages or other
information that should come to the immediate attention of a user even if the principal output stream, the
value of the variable out , has been redirected to afile or other destination that is typically not continuously
monitored.

M ethods

currentTimeMillis()
Declaration:
public static long currentTimeM I 1is()
Description:

Returns the current time in milliseconds.

Returns: the difference, measured in milliseconds, between the current time and midnight, January 1,
1970 UTC.

arraycopy(Object, int, Object, int, int)

Declaration:
public static void arraycopy(java.lang. Object src, int srcOfset, java.lang. Object dst,
int dstOffset, int |ength)

Description:

Copies an array from the specified source array, beginning at the specified position, to the specified position
of the destination array. A subsequence of array components are copied from the source array referenced by
sr ¢ to the destination array referenced by dst . The number of components copied isequal tothel engt h
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arraycopy(Object, int, Object, int, int)
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argument. The components at positionssr cOf f set through srcOf f set +1 engt h- 1 in the source
array are copied into positionsdst O f set throughdst O f set +| engt h- 1, respectively, of the
destination array.

If thesr c and dst arguments refer to the same array object, then the copying is performed asiif the
components at positionssr cOf f set through sr cOf f set +| engt h- 1 werefirst copied to atemporary
array with | engt h components and then the contents of the temporary array were copied into positions
dst O f set throughdst O f set +| engt h- 1 of the destination array.

If dst isnul | ,thenaNul | Poi nt er Except i on isthrown.
If srcisnul | ,thenaNul | Poi nt er Except i on isthrown and the destination array is not modified.

Otherwise, if any of the following istrue, an Ar r ay St or eExcept i on isthrown and the destination is
not modified:

» Thesr ¢ argument refersto an object that is not an array.
» Thedst argument refersto an object that is not an array.

» Thesr ¢ argument and dst argument refer to arrays whose component types are different primitive
types.

e Thesr ¢ argument refersto an array with a primitive component type and the dst argument refersto
an array with areference component type.

* Thesr ¢ argument refersto an array with areference component type and the dst argument refersto
an array with a primitive component type.

Otherwise, if any of the following istrue, an | ndexQut Of BoundsExcept i on isthrown and the
destination is not modified:

e ThesrcO f set argument is negative.

Thedst O f set argument is negative.

Thel engt h argument is negative.
e srcO f set +l engt h isgreater than sr c. | engt h, the length of the source array.
« dst O f set +l engt h isgreater than dst . | engt h, the length of the destination array.

Otherwise, if any actual component of the source array from position sr cOf f set through

srcOF f set +l engt h- 1 cannot be converted to the component type of the destination array by
assignment conversion, an Ar r ay St or eExcept i on isthrown. In this case, let k be the smallest
nonnegative integer less than length such that sr c[ srcOf f set +k] cannot be converted to the
component type of the destination array; when the exception is thrown, source array components from
positionssr cOf f set throughsr cOf f set +k- 1 will aready have been copied to destination array
positionsdst O f set through dst O f set +k- 1 and no other positions of the destination array will have
been modified. (Because of the restrictions already itemized, this paragraph effectively applies only to the
situation where both arrays have component types that are reference types.)

Parameters:
Sr ¢ - the source array.

srcOF f set - start position in the source array.
dst - the destination array.
dst O f set - dtart position in the destination data.

I engt h - the number of array elements to be copied.
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Throws:
| ndexQut Of BoundsExcept i on - if copying would cause access of data outside array bounds.

ArraySt or eExcepti on -if anelementinthesr ¢ array could not be stored into thedest array
because of atype mismatch.

Nul | Poi nt er Excepti on -if either src ordst isnul | .

identityHashCode(Obj ect)

Declaration:
public static int identityHashCode(java.lang. Qbject x)

Description:
Returns the same hashcode for the given object as would be returned by the default method hashCode(),
whether or not the given object’s class overrides hashCode(). The hashcode for the null reference is zero.

Parameters:
X - object for which the hashCode is to be cal cul ated

Returns. the hashCode
Since; JDK1.1

getProperty(String)

Declaration:
public static java.lang. String getProperty(java.lang.String key)

Description:
Gets the system property indicated by the specified key.

Parameters:
key - the name of the system property.

Returns: the string value of the system property, or nul | if thereis no property with that key.

Throws:
Nul | Poi nt er Excepti on -if key isnul | .

Il egal Argunent Excepti on - if key isempty.

exit(int)

Declaration:
public static void exit(int status)

Description:
Terminates the currently running Java application. The argument serves as a status code; by convention, a
nonzero status code indicates abnormal termination.

This method callsthe exi t method in classRunt i me. This method never returns normally.
Thecal Syst em exi t (n) iseffectively equivalent to the call:
Runtime. get Runtime().exit(n)
Parameters:
st at us - exit status.
See Also: Runtine.exit(int)
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9c()

gc(

Declaration:
public static void gc()

Description:
Runs the garbage collector.

Calling the gc method suggests that the Java Virtual Machine expend effort toward recycling unused
objectsin order to make the memory they currently occupy available for quick reuse. When control returns
from the method call, the Java Virtual Machine has made a best effort to reclaim space from all discarded
objects.

Thecall Syst em gc() iseffectively equivalent to the call:

Runti me. get Runti me(). gc()

See Also: Runti ne. gc()
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Thread

Declaration
public class Thread inpl ements Runnabl e

java. |l ang. oj ect

+--java. |l ang. Thread

All Implemented Interfaces. Runnabl e

Description
A thread isathread of execution in aprogram. The Java Virtual Machine allows an application to have multiple
threads of execution running concurrently.

Every thread has a priority. Threads with higher priority are executed in preference to threads with lower
priority.

There are two ways to create a new thread of execution. One is to declare aclass to be a subclass of Thr ead.
This subclass should override ther un method of class Thr ead. An instance of the subclass can then be
allocated and started. For example, athread that computes primes larger than a stated value could be written as
follows:

class PrimeThread extends Thread {
| ong m nPrine;
PrimeThread(l ong mnPrine) {
this.mnPrine = mnPrine;

}
public void run() {
/1 conpute prines larger than m nPrine

}

The following code would then create a thread and start it running:

PrimeThread p = new PrineThread(143);
p.start();

The other way to create athread isto declare a class that implements the Runnabl e interface. That class then
implements the r un method. An instance of the class can then be allocated, passed as an argument when
creating Thr ead, and started. The same example in this other style looks like the following:

class PrinmeRun inplenents Runnable {
I ong m nPrine;
PrimeRun(l ong nminPrinme) {
this.mnPrine = mnPrineg;
}
public void run() {
/1 conpute prinmes larger than m nPrine

}

The following code would then create a thread and start it running:
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MIN_PRIORITY

PrimeRun p = new PrinmeRun(143);
new Thread(p).start();

Since: JDK1.0,CLDC 1.0

See Also: Runnabl e, Runtime. exit(int),run()

Member Summary

Fields
static int
static int
static int

Constructors

Methods
static int
static Thread
String
i nt
voi d
bool ean
voi d
voi d
voi d
voi d
voi d
String
static void

static

MAX_PRI ORI TY
M N_PRI ORI TY
NORM_PRI ORI TY

Thr ead()

Thr ead( Runnabl e target)
Thr ead( Runnabl e target,
Thread(String nane)

String nane)

acti veCount ()
current Thread()
get Nane()
getPriority()
interrupt()

i sAlive()

join()

run()
setPriority(int newPriority)
sl eep(long nmillis)
start()

toString()

yi el d()

Inherited Member Summary

Methodsinherited from class Obj ect

equal s(j ect),

get C ass(),

hashCode(), notify(),

Fields

MIN_PRIORITY

Declar ation:
public static final

242

int MN.PRORTY

notifyAll(),
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Thread

NORM_PRIORITY

Description:
The minimum priority that a thread can have.

NORM_PRIORITY

Declaration:
public static final int NORM PRI ORI TY

Description:
The default priority that is assigned to a thread.

MAX_PRIORITY

Declar ation:
public static final int MAX_PRIORITY

Description:
The maximum priority that athread can have.

Constructors

Thread()

Declar ation:
public Thread()

Description:
Allocatesanew Thr ead object.

Threads created this way must have overridden their r un() method to actually do anything.
See Also: Runnabl e

Thread(String)

Declaration:
public Thread(java.lang. String nane)

Description:

Allocates anew Thr ead object with the given name. Threads created this way must have overridden their

run() method to actually do anything.

Parameters;
nane - the name of the new thread.

Thread(Runnable)

Declaration:
public Thread(java.lang. Runnabl e target)

Description:
Allocates anew Thr ead object with a specific target object whose r un method is called.

Parameters:
t ar get - the object whoser un method is called.
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Thread(Runnable, String)

Thr

ead(Runnable, String)

Declaration:
public Thread(java.lang. Runnabl e target, java.lang. String nane)

Description:
Allocates anew Thr ead object with the given target and name.

Parameters:
t ar get - the object whoser un method is called.

nane - the name of the new thread.

M ethods

currentThread()

yiel

Declar ation:
public static java.lang. Thread current Thread()

Description:
Returns areference to the currently executing Thr ead object.

Returns: the currently executing thread.

d()

Declaration:
public static void yield()

Description:
Causes the currently executing thread object to temporarily pause and allow other threads to execute.

deep(long)

Declaration:
public static void sleep(long mllis)
throws | nterruptedException

Description:
Causes the currently executing thread to sleep (temporarily cease execution) for the specified number of
milliseconds. The thread does not lose ownership of any monitors.

Parameters:
m | 1is -thelength of timeto sleep in milliseconds.

Throws:
I nt errupt edExcept i on - if another thread has interrupted the current thread. The interrupted

status of the current thread is cleared when this exception is thrown.
See Also: Obj ect. notify()

start()
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Declaration:
public void start()
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run()

Description:
Causes this thread to begin execution; the Java Virtual Machine calls the r un method of this thread.

Theresult isthat two threads are running concurrently: the current thread (which returnsfrom the call to the
st art method) and the other thread (which executesitsr un method).

Throws:
1l egal ThreadSt at eExcept i on - if the thread was aready started.

See Also: run()

run()

Declar ation:
public void run()

Description:
If this thread was constructed using a separate Runnabl e run object, then that Runnabl e object’sr un
method is called; otherwise, this method does nothing and returns.

Subclasses of Thr ead should override this method.
Specified By: r un ininterface Runnabl e
SeeAlso: start(),Runnabl e. run()

interrupt()

Declaration:
public void interrupt()

Description:
Interrupts this thread. In an implementation conforming to the CLDC Specification, this operation is not
required to cancel or clean up any pending I/O operations that the thread may be waiting for.

Since: JDK 1.0,CLDC 1.1

isAlive()

Declaration:
public final boolean isAlive()

Description:
Testsif thisthread is alive. A thread is alive if it has been started and has not yet died.

Returns; t rue if thisthread isalive; f al se otherwise.

setPriority(int)

Declaration:
public final void setPriority(int newPriority)

Description:
Changes the priority of thisthread.

Parameters:
newPri ority - priority to set thisthread to

Throws:
I'1'l egal Argurrent Excepti on - If the priority isnot intherangeM N_PRI ORI TY to

MAX_PRI ORI TY.

245



Thread javalang

getPriority()

SeeAlso: getPriority(), MMX PRIORITY,M N PRIORI TY

getPriority()

Declaration:
public final int getPriority()

Description:
Returns this thread’s priority.

Returns: thisthread's priority.
SeeAlso: setPriority(int)

getName()

Declaration:
public final java.lang.String getName()

Description:
Returns this thread’s name. Note that in CLDC the name of the thread can only be set when creating the
thread.

Returns; thisthread’ s name.

activeCount()

Declaration:
public static int activeCount()

Description:
Returns the current number of active threads in the virtual machine.

Returns: the current number of active threads.

join()

Declar ation:
public final void join()
throws | nterruptedException

Description:
Waits for this thread to die.

Throws:
I nt errupt edExcept i on - if another thread has interrupted the current thread. The interrupted

status of the current thread is cleared when this exception is thrown.

toString()
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Declar ation:
public java.lang. String toString()

Description:
Returns a string representation of this thread, including the thread’s name and priority.

Overrides. t oSt ri nginclass Obj ect

Returns: astring representation of this thread.
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Throwable

Declaration
public class Throwabl e

java. |l ang. oj ect

+--java. | ang. Throwabl e

Direct Known Subclasses. Error, Exception

Description

The Thr owabl e classisthe superclass of al errors and exceptionsin the Java language. Only objectsthat are
instances of this class (or of one of its subclasses) are thrown by the Java Virtual Machine or can be thrown by
the Java t hr ow statement. Similarly, only this class or one of its subclasses can be the argument typein a

cat ch clause.

Instances of two subclasses, Er r or and Except i on, are conventionally used to indicate that exceptional
situations have occurred. Typically, theseinstances are freshly created in the context of the exceptional situation
s0 as to include relevant information (such as stack trace data).

By convention, class Thr owabl e and its subclasses have two constructors, one that takes no arguments and
one that takesa St r i ng argument that can be used to produce an error message.

A Thr owabl e class contains a snapshot of the execution stack of itsthread at the time it was created. It can
also contain a message string that gives more information about the error.

Here is one example of catching an exception:
try {

int a[] = newint[2];
int b =a[4];

} catch (Arrayl ndexQut Of BoundsException e) {
Systemout. println(“exception: " + e.getMessage());

e.printStackTrace();

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
Thr owabl e()
Throwabl e(String nmessage)
Methods
String getMessage()
void printStackTrace()
String toString()
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Throwabl&()

Inherited Member Summary

Methods inherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Constructors

Throwable()

Declaration:
publi ¢ Throwabl e()

Description:
Constructs anew Thr owabl e withnul | asits error message string.

Throwable(String)

Declaration:
public Throwabl e(java.l ang. String nessage)

Description:
Constructs anew Thr owabl e with the specified error message.

Parameters:
nmessage - the error message. The error message is saved for later retrieval by the get Message()

method.

M ethods

getM essage()

Declaration:
public java.lang. String get Message()

Description:
Returns the error message string of this Thr owabl e object.

Returns: the error message string of this Thr owabl e object if it wascr eat ed with an error message
string; or nul | if it wascr eat ed with no error message.

toString()

Declaration:
public java.lang.String toString()

Description:
Returns a short description of this Thr owabl e object. If this Thr owabl e object wascr eat ed with an
error message string, then the result is the concatenation of three strings:

» The name of the actual class of this object

e “:” (acolon and a space)
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» Theresult of theget Message() method for this object

If thisThr owabl e object wascr eat ed with no error message string, then the name of the actual class of
this object is returned.

Overrides. t oSt ri nginclassbj ect
Returns. astring representation of this Thr owabl e.

printStack Trace()

Declaration:
public void printStackTrace()

Description:
Prints this Thr owabl e and its backtrace to the standard error stream. This method prints a stack trace for
this Thr owabl e object on the error output stream that is the value of thefield Syst em err. Thefirst

line of output contains the result of thet oSt ri ng() method for this object.

The format of the backtrace information depends on the implementation.
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VirtualMachinekError

Declaration
public abstract class Virtual Machi neError extends Error

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java.l ang. Error

+--java. |l ang. Vi rt ual Machi neError

Direct Known Subclasses. Qut Of Menor yEr r or

Description
Thrown to indicate that the Java Virtual Machine is broken or has run out of resources necessary for it to
continue operating.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
Vi rtual Machi neError ()
Vi rtual Machi neError(String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

VirtualMachineError()

Declaration:
public Virtual Machi neError ()
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VirtualM achineError(String)

Description:
Constructsa Vi r t ual Machi neEr r or with no detail message.

VirtualMachineError (String)

Declaration:
public Virtual Machi neError(java.lang. String s)

Description:
Constructsa Vi r t ual Machi neEr r or with the specified detail message.

Parameters:
s - the detail message.

251



VirtualM achineError javalang
VirtualMachineError(String)
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CHAPTER

Package
java.util

Description

Contains the collection classes, and the date and time facilities.

Since; CLDC 1.0

Class Summary

Inter faces

Enuner ati on

Classes
Cal endar

Dat e
Hasht abl e
Random

St ack

Ti neZone

Vect or

Exceptions

Enpt ySt ackExcepti on

NoSuchEl ement Excepti on

An object that implements the Enumeration interface generates a series of elements,
oneat atime.

Cal endar isan abstract base classfor converting between aDat e object and a set of
integer fields such as YEAR, MONTH, DAY, HOUR, and so on.

The class Date represents a specific instant in time, with millisecond precision.
This class implements a hashtabl e, which maps keys to values.

Aninstance of this classis used to generate a stream of pseudorandom numbers.
The St ack class represents alast-in-first-out (LIFO) stack of objects.

Ti meZone represents a time zone offset, and a so figures out daylight savings.

The Vect or classimplements a growable array of objects.

Thrown by methodsin the St ack class to indicate that the stack is empty.

Thrown by thenext El ement method of an Enunrer at i on toindicate that there are
no more elements in the enumeration.
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java.util

Cadendar

Declaration
public abstract class Cal endar

java. |l ang. oj ect

+--java.util. Cal endar

Description

Cal endar isan abstract base class for converting between a Dat e object and a set of integer fields such as
YEAR, MONTH, DAY, HOUR, and so on. (A Dat e object represents a specific instant in time with millisecond
precision. See Dat e for information about the Dat e class.)

Subclasses of Cal endar interpret a Dat e according to the rules of a specific calendar system.

Like other locale-sensitive classes, Cal endar provides a class method, get | nst ance, for getting a
generally useful object of thistype.

Cal endar right Now = Cal endar. get | nstance();

A Cal endar object can produce al the time field values needed to implement the date-time formatting for a
particular language and calendar style (for example, Japanese-Gregorian, Japanese-Traditional).

When computing a Dat e from time fields, there may be insufficient information to compute the Dat e (such as
only year and month but no day in the month).

I nsufficient infor mation. The calendar will use default information to specify the missing fields. Thismay vary
by calendar; for the Gregorian calendar, the default for afield is the same as that of the start of the epoch: i.e.,
YEAR = 1970, MONTH = JANUARY, DATE = 1, etc. Note: The ambiguity in interpretation of what day
midnight belongsto, is resolved as so: midnight “belongs’ to the following day.

23:59 on Dec 31, 1969 < 00:00 on Jan 1, 1970.

12:00 PM ismidday, and 12:00 AM is midnight.

11:59 PM on Jan 1 < 12:00 AM on Jan 2 < 12:01 AM on Jan 2.

11:59 AM on Mar 10 < 12:00 PM on Mar 10 < 12:01 PM on Mar 10.

24:00 or greater are invalid. Hours greater than 12 are invalid in AM/PM mode. Setting the time will never
change the date.

If equivalent times are entered in AM/PM or 24 hour mode, equality will be determined by the actual time
rather than the entered time.

This class has been subset for 2ME based on the JDK 1.3 Calendar class. Many methods and variables have
been pruned, and other methods simplified, in an effort to reduce the size of this class.

See Also: Dat e, Ti neZone

Member Summary

Fields
static int AM
static int AMPM
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Member Summary

static int
static int
static int
static int
static int
static int

static int
protected int[]
static int

static int

static int

prot ect ed bool ean[]

static int
static int
static int
static int
static int
static int
static int
static int
static int
static int
static int
static int
static int
static int
static int
static int
static int

protected | ong
static int
static int
static int

Constructors
prot ect ed

Methods
bool ean
bool ean
protected abstract
voi d
prot ected abstract
voi d
bool ean
i nt
static Cal endar
static Cal endar
Dat e
protected | ong
Ti meZone
voi d
voi d
protected void

APRI L
AUGUST

DATE

DAY_OF MONTH
DAY_OF WEEK
DECEMBER
FEBRUARY
fields

FRI DAY

HOUR
HOUR_OF DAY
i sSet
JANUARY
JULY

JUNE

MARCH

VAY

M LLI SECOND
M NUTE
MONDAY
MONTH
NOVEMBER
OCTOBER

PM

SATURDAY
SECOND
SEPTEMBER
SUNDAY
THURSDAY
tinme
TUESDAY
V\EDNESDAY
YEAR

Cal endar ()

after(java.l ang. Obj ect when)
bef ore(j ava. | ang. Obj ect when)

conput eFi el ds()

conput eTi me()

equal s(j ava. | ang. Obj ect obj)

get(int field)
getl nstance()

get |l nstance( Ti neZone zone)

get Ti ne()

getTinelnM | i s()

get Ti neZone()

set(int field, int value)
set Ti ne(Dat e date)

setTinelnMIlis(long mllis)
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YEAR

Member Summary

voi d set Ti neZone( Ti meZone val ue)

Inherited Member Summary

Methodsinherited from class Obj ect
get C ass(), hashCode(), notify(), notifyAll(), toString(), wait(), wait(), wait()

Fields

YEAR

Declaration:
public static final int YEAR

Description:
Field number for get and set indicating the year. Thisis a calendar-specific value.

MONTH

Declaration:
public static final int MONTH

Description:
Field number for get and set indicating the month. Thisis a calendar-specific value.

DATE

Declaration:
public static final int DATE

Description:
Field number for get and set indicating the day of the month. Thisis a synonym for DAY_OF _MONTH.

See Also: DAY_OF_MONTH

DAY_OF MONTH

Declaration:
public static final int DAY_OF_MONTH

Description:
Field number for get and set indicating the day of the month. Thisis a synonym for DATE.

See Also: DATE
DAY _OF WEEK

Declaration:
public static final int DAY_OF_WEEK
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AM_PM

Description:
Field number for get and set indicating the day of the week.

AM_PM

Declaration:
public static final int AMPM

Description:
Field number for get and set indicating whether the HOUR is before or after noon. E.g., at 10:04:15.250
PM the AM_PMis PM

See Also: AM PM HOUR

HOUR

Declaration:
public static final int HOUR

Description:
Field number for get and set indicating the hour of the morning or afternoon. HOUR is used for the 12-
hour clock. E.g., at 10:04:15.250 PM the HOURis 10.

See Also: AM PM HOUR_OF DAY

HOUR_OF DAY

Declaration:
public static final int HOUR OF_ DAY

Description:
Field number for get and set indicating the hour of the day. HOUR _OF DAY is used for the 24-hour
clock. E.g., at 10:04:15.250 PM the HOUR_OF DAY is 22.

MINUTE

Declar ation:
public static final int M NUTE

Description:
Field number for get and set indicating the minute within the hour. E.g., at 10:04:15.250 PM the
M NUTE is 4.

SECOND

Declaration:
public static final int SECOND

Description:
Field number for get and set indicating the second within the minute. E.g., at 10:04:15.250 PM the
SECONDis 15.

MILLISECOND

Declar ation:
public static final int M LLI SECOND
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SUNDAY

Description:
Field number for get and set indicating the millisecond within the second. E.g., at 10:04:15.250 PM the

M LLI SECONDis 250.

SUNDAY

Declaration:
public static final int SUNDAY

Description:
Value of the DAY_OF_WEEK field indicating Sunday.

MONDAY

Declaration:
public static final int MONDAY

Description:
Value of the DAY_OF_WEEK field indicating Monday.

TUESDAY

Declaration:
public static final int TUESDAY

Description:
Value of the DAY _OF_ WEEK field indicating Tuesday.

WEDNESDAY

Declaration:
public static final int WEDNESDAY

Description:
Value of the DAY_OF_WEEK field indicating Wednesday.

THURSDAY

Declaration:
public static final int THURSDAY

Description:
Value of the DAY_OF_WEEK field indicating Thursday.

FRIDAY

Declaration:
public static final int FRI DAY

Description:
Value of the DAY_OF_WEEK field indicating Friday.

SATURDAY

Declaration:
public static final int SATURDAY
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Description:
Value of the DAY _OF_WEEK field indicating Saturday.

JANUARY

Declaration:
public static final int JANUARY

Description:
Value of the MONTH field indicating the first month of the year.

FEBRUARY

Declar ation:
public static final int FEBRUARY

Description:
Value of the MONTH field indicating the second month of the year.

MARCH

Declaration:
public static final int MARCH

Description:
Value of the MONTH field indicating the third month of the year.

APRIL

Declar ation:
public static final int APRIL

Description:
Value of the MONTH field indicating the fourth month of the year.

MAY

Declaration:
public static final int MAY

Description:
Value of the MONTH field indicating the fifth month of the year.

JUNE

Declar ation:
public static final int JUNE

Description:
Value of the MONTH field indicating the sixth month of the year.

JULY

Declaration:
public static final int JULY

Description:

Value of the MONTH field indicating the seventh month of the year.

Calendar

JANUARY
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AUGUST

AUGUST

Declaration:
public static final int AUGUST

Description:
Value of the MONTH field indicating the eighth month of the year.

SEPTEMBER

Declaration:
public static final int SEPTEMBER

Description:
Value of the MONTH field indicating the ninth month of the year.

OCTOBER

Declaration:
public static final int OCTOBER

Description:
Value of the MONTH field indicating the tenth month of the year.

NOVEMBER

Declar ation:
public static final int NOVEMBER

Description:
Value of the MONTH field indicating the eleventh month of the year.

DECEMBER

AM

PM

260

Declaration:
public static final int DECEMBER

Description:
Value of the MONTH field indicating the twelfth month of the year.

Declaration:
public static final int AM

Description:
Value of the AM_PMfield indicating the period of the day from midnight to just before noon.

Declar ation:
public static final int PM

Description:
Value of the AM_PMfield indicating the period of the day from noon to just before midnight.
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fields

fields

Declaration:
protected int[] fields

Description:
Thefield values for the currently set time for this calendar.

isSet
Declaration:
protected bool ean[] isSet

Description:
The flagswhich tell if a specified time field for the calendar is set. Thisisan array of FI ELD_COUNT
booleans,

time

Declaration:
protected long tine

Description:
The currently set time for this calendar, expressed in milliseconds after January 1, 1970, 0:00:00 GMT.

Constructors

Calendar ()

Declaration:
protected Cal endar ()

Description:
Constructs a Calendar with the default time zone.

See Also: Ti meZone. get Def aul t ()

M ethods

getTime()

Declaration:
public final java.util.Date getTime()

Description:
Gets this Calendar’s current time.

Returns; the current time.
See Also: set Ti ne( Dat e)

setTime(Date)

Declaration:
public final void setTime(java.util.Date date)
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getlnstance()

Description:
Sets this Calendar’s current time with the given Date.

Note: Callingset Ti me() withDat e( Long. MAX_VALUE) or Dat e(Long. M N_VALUE) may yield
incorrect field valuesfrom get () .

Parameters:
dat e - the given Date.

See Also: get Ti ne()

getlnstance()

Declar ation:
public static java.util.Cal endar getlnstance()

Description:
Gets a calendar using the default time zone.

Returns; aCdendar.

getinstance(TimeZone)

Declaration:
public static java.util.Calendar getlnstance(java.util.Ti neZone zone)

Description:
Gets a calendar using the specified time zone.

Parameters;
zone - thetime zone to use

Returns; aCdendar.

getTimelnMillis()

Declaration:
protected long getTinelnMI1is()

Description:
Getsthis Calendar’s current time as along expressed in milliseconds after January 1, 1970, 0:00:00 GMT

(the epoch).
Returns: the current time as UTC milliseconds from the epoch.
SeeAlso: setTinelnM I 1is(long)

setTimel nMillis(long)

Declaration:
protected void setTimelnMIlis(long mllis)

Description:
Sets this Calendar’s current time from the given long value.

Parameters:
m | 1is -thenewtimein UTC milliseconds from the epoch.

SeeAlso: getTinelnM Il s()
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get(int)

Declaration:
public final int get(int field)

Description:
Gets the value for a given timefield.

Parameters:
fiel d-thegiventimefield (either YEAR, MONTH, DATE, DAY _OF WEEK, HOUR_OF DAY,

HOUR, AM_PM, MINUTE, SECOND, or MILLISECOND
Returns: the value for the given timefield.

Throws:
java.l ang. Arrayl ndexQut O BoundsExcept i on - if the parameter is not one of the above.

set(int, int)

Declaration:
public final void set(int field, int value)

Description:
Sets the time field with the given value.

Parameters:
fiel d-thegiventimefield.

val ue - the value to be set for the given time field.

Throws:
java.l ang. Arrayl ndexCQut O BoundsExcepti on -if anillega field parameter is received.

equals(Object)

Declaration:
publi ¢ bool ean equal s(java. | ang. Obj ect obj)

Description:
Compares this calendar to the specified object. Theresult ist r ue if and only if the argument is not nul |
andisaCal endar object that represents the same calendar as this object.

Overrides. equal s inclassObj ect

Parameters:
obj - the object to compare with.

Returns: tr ue if the objects are the same; f al se otherwise.

before(Obj ect)

Declaration:
publi ¢ bool ean before(java.l ang. Obj ect when)

Description:
Compares the time field records. Equivalent to comparing result of conversionto UTC.

Parameters:
when - the Calendar to be compared with this Calendar.

Returns; trueif the current time of this Calendar is before the time of Calendar when; false otherwise.
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after (Object)

Declaration:
public bool ean after(java.lang. Obj ect when)

Description:
Compares the time field records. Equivalent to comparing result of conversionto UTC.

Parameters:
when - the Calendar to be compared with this Calendar.

Returns; trueif the current time of this Calendar is after the time of Calendar when; fal se otherwise.

setTimeZone(TimeZone)

Declaration:
public void setTineZone(java. util.Ti mneZone val ue)

Description:
Sets the time zone with the given time zone value.

Parameters:
val ue - the given time zone.

See Also: get Ti neZone()

getTimeZong()

Declaration:
public java.util.TimeZone get Ti meZone()

Description:
Gets the time zone.

Returns: the time zone object associated with this calendar.

See Also: set Ti neZone( Ti neZone)

computeFields()

Declaration:
protected abstract void conputeFiel ds()

Description:
Convertsthe current millisecond timevauet i me tofield valuesinf i el ds[ ] . Thisallowsyou to sync up
the time field values with a new time that is set for the calendar.

computeTime()

Declaration:
protected abstract void conputeTime()

Description:
Convertsthe current field valuesinf i el ds[] tothe millisecond timevauet i ne.
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computeTime()

java.util

Date

Declaration
public class Date

java. |l ang. oj ect

+--java.util.Date

Description
The class Date represents a specific instant in time, with millisecond precision.

This class has been subset for the 2ME based on the JDK 1.3 Date class. Many methods and variables have
been pruned, and other methods simplified, in an effort to reduce the size of this class.

Although the Date classis intended to reflect coordinated universal time (UTC), it may not do so exactly,
depending on the host environment of the Java Virtual Machine. Nearly all modern operating systems assume
that 1 day = 24x60x60 = 86400 secondsin al cases. In UTC, however, about once every year or two thereisan
extra second, called a“leap second.” The leap second is always added as the last second of the day, and always
on December 31 or June 30. For example, the last minute of the year 1995 was 61 seconds long, thanksto an
added leap second. Most computer clocks are not accurate enough to be able to reflect the leap-second
distinction.

See Also: Ti meZone, Cal endar

Member Summary

Constructors
Dat e()
Dat e(l ong date)

Methods
bool ean equal s(j ava. |l ang. Obj ect obj)
long getTine()
i nt hashCode()
void setTinme(long tine)
java.lang. String toString()

Inherited Member Summary

Methodsinherited from class Obj ect
getC ass(), notify(), notifyAll(), wait(), wait(), wait()
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Date()

Constructors

Date()

Dat

Declar ation:
public Date()

Description:
Allocates aDat e object and initializesit to represent the current time specified number of milliseconds
since the standard base time known as “the epoch”, namely January 1, 1970, 00:00:00 GMT.

SeeAlso: java. |l ang. SystemcurrentTineM I |is()

&(long)

Declar ation:
public Date(long date)

Description:
Allocates aDat e object and initializesit to represent the specified number of milliseconds since the
standard base time known as “the epoch”, namely January 1, 1970, 00:00:00 GMT.

Parameters:
dat e - the milliseconds since January 1, 1970, 00:00:00 GMT.

SeeAlso: java. |l ang. SystemcurrentTineM I |i s()

M ethods

getTime()

Declaration:
public | ong getTine()

Description:
Returns the number of milliseconds since January 1, 1970, 00:00:00 GMT represented by this Dat e object.

Returns: the number of milliseconds since January 1, 1970, 00:00:00 GMT represented by this date.
See Also: set Ti ne(l ong)

setTime(long)
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Declaration:
public void setTine(long tinme)

Description:
SetsthisDat e object to represent apoint intimethat ist i me milliseconds after January 1, 1970 00:00:00
GMT.

Parameters:
t i me - the number of milliseconds.

See Also: get Ti ne()
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equals(Object)

equals(Object)

Declaration:
publ i ¢ bool ean equal s(java. | ang. Obj ect obj)

Description:
Compares two dates for equality. Theresultist r ue if and only if theargumentisnot nul | andisaDat e
object that represents the same point in time, to the millisecond, as this object.

Thus, two Dat e objects are equal if and only if the get Ti ne method returns the same | ong value for
both.

Overrides. equal s inclass Obj ect

Parameters:
obj - the object to compare with.

Returns: tr ue if the objects are the same; f al se otherwise.
See Also: get Ti ne()

hashCode()

Declar ation:
public int hashCode()

Description:
Returns a hash code value for this object. The result isthe exclusive OR of the two halves of the primitive
| ong valuereturned by the get Ti me() method. That is, the hash code is the value of the expression:

(int)(this.getTine()"(this.getTinme() >>> 32))
Overrides. hashCode inclass Obj ect

Returns. ahash code value for this object.

toString()

Declaration:
public java.lang.String toString()

Description:
Convertsthis Dat e object toaSt ri ng of the form:

dow non dd hh:mmss zzz yyyy
where:

« dowistheday of theweek (Sun, ©Mon, Tue, Wed, Thu, Fri, Sat).

e mon isthemonth (Jan, Feb, Mar, Apr, My, Jun, Jul, Aug, Sep, Cct, Nov,
Dec).

¢ dd isthe day of the month (01 through 31), astwo decimal digits.

¢ hh isthe hour of the day (00 through 23), astwo decimal digits.

« mmis the minute within the hour (00 through 59), as two decimal digits.

¢ ss isthe second within the minute (00 through 61, as two decimal digits.

» zzz isthetime zone (and may reflect daylight savingstime). If time zone information is not available,
thenzzz isempty - that is, it consists of no characters at all.

* yyyy istheyear, asfour decimal digits.

267



Date java.util
toString()

Overrides. t oSt ri ng inclass Obj ect
Returns: astring representation of this date.
Since: CLDC 1.1
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Empty StackException()

java.util

EmptyStackException

Declaration
public class EnptyStackException extends java.lang. Runti neException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

I
+--java. util.EnptyStackException

Description
Thrown by methodsin the St ack classto indicate that the stack is empty.

Since: JDK1.0,CLDC 1.0

See Also: St ack

Member Summary

Constructors
Enpt ySt ackExcepti on()

Inherited Member Summary

Methodsinherited from class Obj ect

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(),

wai t ()

Constructors

EmptyStack Exception()

Declaration:
publ i c EnptyStackException()
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Empty StackException()

Description:
Constructs anew Enpt ySt ackExcept i on withnul | asits error message string.
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java.util

Enumeration

Declaration
public interface Enuneration

Description
An object that implements the Enumeration interface generates a series of elements, one at atime. Successive
callsto the next El emment method return successive elements of the series.

For example, to print all elements of avector v:

for (Enuneration e = v.elenents() ; e.hasMreE ements() ;) {
Systemout. println(e.nextEl ement());

}

Methods are provided to enumerate through the elements of avector, the keys of a hashtable, and thevaluesina
hashtable.
Since: JDK1.0,CLDC 1.0

See Also: next El enent (), Hasht abl e, Hasht abl e. el enent s(), Hasht abl e. keys(),
Vect or,Vector. el ement s()

Member Summary
Methods

bool ean hasMor eEl ement s()
java.l ang. Gbj ect next El enent ()

M ethods

hasM oreElements()

Declaration:
publ i ¢ bool ean hasMoreEl enent s()

Description:
Testsif this enumeration contains more elements.

Returns: true if and only if this enumeration object contains at |east one more element to provide;
f al se otherwise.

nextElement()

Declaration:
public java.lang. Obj ect nextEl ement ()
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nextElement()

Description:
Returns the next element of this enumeration if this enumeration object has at |east one more element to

provide.
Returns. the next element of this enumeration.

Throws:
NoSuchEl enent Except i on - if no more elements exist.
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nextElement()

java.util

Hashtable

Declaration
public class Hashtable

java. |l ang. oj ect

+--java. util.Hashtabl e

Description
This class implements a hashtable, which maps keysto values. Any non-nul | object can be used as akey or as
avalue.

To successfully store and retrieve objects from a hashtabl e, the objects used as keys must implement the
hashCode method and the equal s method.

Aninstance of Hasht abl e hastwo parameters that affect its efficiency: its capacity and its load factor. The
load factor in the CLDC implementation of the hashtable classis always 75 percent. When the number of
entries in the hashtable exceeds the product of the load factor and the current capacity, the capacity isincreased
by calling ther ehash method.

If many entries are to be made into aHasht abl e, creating it with a sufficiently large capacity may allow the
entries to be inserted more efficiently than letting it perform automatic rehashing as needed to grow the table.
This exampl e creates a hashtable of numbers. It uses the names of the numbers as keys:

Hasht abl e nunbers = new Hashtabl e();
nunbers. put (“one”, new Integer(1));
nunbers. put (“two”, new Integer(2));
nunbers. put (“three”, new I nteger(3));

To retrieve a number, use the following code:
Integer n = (Integer)nunbers.get(“two”);

if (n!=null) {
Systemout.println(“two =" + n);
}

Since: JDK1.0,CLDC 1.0

See Also: java. | ang. Obj ect . equal s( Qbj ect),j ava. | ang. Qbj ect . hashCode(),
r ehash()

Member Summary

Constructors
Hasht abl e()
Hasht abl e(int initial Capacity)
Methods
void clear()
bool ean contains(java.l ang. Obj ect val ue)
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Hashtabl e(int)

Member Summary

bool ean cont ai nsKey(j ava. | ang. Cbj ect key)
Enuneration el ements()
java.l ang. Obj ect get(java.lang. Object key)
bool ean isEnmpty()
Enuneration keys()

protected void rehash()
java.l ang. Obj ect renove(java.l ang. Obj ect key)
int size()
java.lang. String toString()

java.l ang. Gbj ect put(java.lang. Object key, java.lang.Object val ue)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Ooj ect), getd ass(), hashCode(), notify(), notifyAl(),

wai t (),

wai t (),

wai t ()

Constructors

Hashtable(int)

Declaration:
publi c Hashtabl e(int initial Capacity)

Description:
Constructs a new, empty hashtable with the specified initial capacity.

Parameters:
i nitial Capacity -theinitial capacity of the hashtable.

Throws:

java.lang. ||| egal Argunent Excepti on - if theinitial capacity islessthan zero

Since JDK1.0

Hashtable()

Declar ation:
publ i ¢ Hasht abl e()

Description:
Constructs a new, empty hashtable with a default capacity and load factor.

Since: JDK1.0
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Hashtable

size()

M ethods

size()
Declar ation:
public int size()

Description:
Returns the number of keysin this hashtable.

Returns: the number of keysin this hashtable.
Since: JDK1.0

iIsEmpty()

Declaration:
publi c bool ean i senpty()

Description:
Tests if this hashtable maps no keys to values.

Returns: t r ue if this hashtable maps no keysto values; f al se otherwise.

Since JDK1.0

keys()

Declaration:
public java.util.Enuneration keys()

Description:
Returns an enumeration of the keysin this hashtable.

Returns: an enumeration of the keysin this hashtable.
Since: JDK1.0

See Also: Enunerati on, el enent s()

elements()

Declaration:
public java.util.Enuneration el ements()

Description:

Returns an enumeration of the valuesin this hashtable. Use the Enumeration methods on the returned object

to fetch the elements sequentialy.

Returns. an enumeration of the values in this hashtable.
Since: JDK1.0

See Also: Enuner ati on, keys()

contains(Obj ect)

Declaration:
publ i c bool ean contai ns(java. | ang. Gbj ect val ue)
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containsK ey(Object)

Description:
Tests if some key maps into the specified value in this hashtable. This operation is more expensive than the
cont ai nsKey method.

Parameters:
val ue - avalueto search for.

Returns: tr ue if some key mapsto theval ue argument in this hashtable; f al se otherwise.

Throws:
java.l ang. Nul | Poi nt er Excepti on -if thevalueisnul | .
Since: JDK1.0

See Also: cont ai nsKey( Obj ect)

containsK ey(Object)

Declar ation:
publ i ¢ bool ean contai nsKey(j ava. |l ang. Obj ect key)

Description:
Testsif the specified object is akey in this hashtable.

Parameters:
key - possible key.

Returns: t rue if the specified object isakey in this hashtable; f al se otherwise.
Since: JDK1.0
See Also: cont ai ns( Qbj ect)

get(Object)

Declaration:
public java.lang. Obj ect get(java.lang. Object key)

Description:
Returns the value to which the specified key is mapped in this hashtable.

Parameters:
key - akey in the hashtable.

Returns: the value to which the key is mapped in this hashtable; nul | if the key is not mapped to any
value in this hashtable.

Since: JDK1.0
See Also: put (Obj ect, Object)

rehash()

Declaration:
protected void rehash()

Description:
Rehashes the contents of the hashtable into a hashtable with alarger capacity. This method is called
automatically when the number of keys in the hashtable exceeds this hashtable’s capacity and load factor.

Since: JDK1.0
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put(Object, Object)

Declaration:
public java.lang. Object put(java.lang. Object key, java.lang. Object val ue)

Description:
Maps the specified key to the specified val ue in this hashtable. Neither the key nor the value can be
nul | .

The value can be retrieved by calling the get method with akey that is equal to the original key.

Parameters:
key - the hashtable key.

val ue - thevalue.
Returns: the previous value of the specified key in this hashtable, or nul | if it did not have one.

Throws:
j ava.l ang. Nul | Poi nt er Excepti on - if thekey or valueisnul | .
Since: JDK1.0

SeeAlso: j ava. | ang. Qbj ect . equal s( Obj ect), get (Obj ect)

remove(Object)

Declaration:
public java.lang. Obj ect renopve(java.lang. Obj ect key)

Description:
Removes the key (and its corresponding value) from this hashtable. This method does nothing if the key is
not in the hashtable.

Parameters:
key - the key that needs to be removed.

Returns: the value to which the key had been mapped in this hashtable, or nul | if the key did not have a
mapping.
Since: JDK1.0

clear()

Declar ation:
public void clear()

Description:
Clears this hashtable so that it contains no keys.

Since: JDK1.0

toString()

Declaration:
public java.lang. String toString()

Description:
Returns a rather long string representation of this hashtable.

Overrides. toStri nginclass(hj ect
Returns: astring representation of this hashtable.
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toString()

Since JDK1.0
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NoSuchElementException()

java.util

NoSuchElementException

Declaration
public class NoSuchEl enent Excepti on extends java. | ang. Runti meException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java. |l ang. Runt i mneExcepti on

+--java. util.NoSuchEl enent Excepti on
Description

Thrown by thenext El ement method of an Enuner at i on to indicate that there are no more elementsin the
enumeration.

Since: JDK1.0,CLDC 1.0

See Also: Enuner ati on, Enuner at i on. next El enent ()

Member Summary

Constructors
NoSuchEl emrent Excepti on()
NoSuchEl ement Excepti on(j ava. |l ang. String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()
Methods inherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

NoSuchElementException()

Declaration:
publ i ¢ NoSuchEl enent Excepti on()
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NoSuchElementException(String)

Description:
ConstructsaNoSuchEl enent Except i on withnul | asits error message string.

NoSuchElementException(String)

Declaration:
publi ¢ NoSuchEl enent Exception(java.lang. String s)

Description:
ConstructsaNoSuchEl enent Except i on, saving areference to the error message string s for later
retrieval by the get Message method.

Parameters:
s - the detail message.
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NoSuchElementException(String)

java.util

Random

Declaration
public class Random

java. |l ang. oj ect

+--java.util.Random

Description

An instance of this classis used to generate a stream of pseudorandom numbers. The class uses a 48-bit seed,
which ismodified using alinear congruential formula. (See Donald Knuth, The Art of Computer Programming,
\olume 2, Section 3.2.1.)

If two instances of Randomare created with the same seed, and the same sequence of method callsis made for
each, they will generate and return identical sequences of numbers. In order to guarantee this property,
particular algorithms are specified for the class Random Java implementations must use all the algorithms
shown herefor the class Random for the sake of absolute portability of Java code. However, subclasses of class
Randomare permitted to use other algorithms, so long as they adhere to the general contracts for all the
methods.

The agorithms implemented by class Randomuse apr ot ect ed utility method that on each invocation can
supply up to 32 pseudorandomly generated bits.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
Randonmn()
Randon( | ong seed)

Methods
protected int next(int bits)
doubl e next Doubl e()
float nextFloat()

int nextlnt()
int nextlnt(int n)

| ong nextLong()

void set Seed(long seed)

Inherited Member Summary

Methodsinherited from class Obj ect
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Random()

Inherited Member Summary

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wai t (), wait()

Constructors

Random()

Declar ation:
publi ¢ Randon()

Description:
Creates a new random number generator. Its seed isinitialized to a value based on the current time:

public Random() { this(SystemcurrentTimeMIlis()); }
SeeAlso: java. |l ang. SystemcurrentTineM | i s()

Random(long)

Declaration:
publi ¢ Randon{| ong seed)

Description:
Creates a new random number generator using asingle| ong seed:

public Randon({long seed) { setSeed(seed); }
Used by method next to hold the state of the pseudorandom number generator.

Parameters;
seed - theinitia seed.

See Also: set Seed( | ong)

M ethods

setSeed(long)
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Declaration:
public void setSeed(long seed)

Description:

Sets the seed of thisrandom number generator using asingle!l ong seed. The general contract of set Seed
isthat it alters the state of this random number generator object so as to be in exactly the same state as if it
had just been created with the argument seed as a seed. The method set Seed isimplemented by class
Random asfollows:

synchroni zed public void setSeed(long seed) {
this.seed = (seed » Ox5DEECE66DL) & ((1L << 48) - 1);

}
The implementation of set Seed by class Randomhappens to use only 48 hits of the given seed. In
general, however, an overriding method may use all 64 bits of the long argument as a seed value.

Parameters:
seed - theinitia seed.
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next(int)

Declaration:
protected int next(int bits)

Description:
Generates the next pseudorandom number. Subclass should override this, as thisis used by all other
methods.

The general contract of next isthat it returnsani nt value and if the argument bitsis between 1 and 32
(inclusive), then that many low-order bits of the returned value will be (approximately) independently
chosen hit values, each of which is (approximately) equaly likely to be 0 or 1. The method next is
implemented by class Randomas follows:

synchroni zed protected int next(int bits) {

seed = (seed * Ox5DEECE66DL + OxBL) & ((1L << 48) - 1);
return (int)(seed >>> (48 - bits));

}
Thisisalinear congruential pseudorandom number generator, as defined by D. H. Lehmer and described by
Donald E. Knuth in The Art of Computer Programming, Volume 2: Seminumerical Algorithms, section
321

Parameters:
bi t s - random bits

Returns: the next pseudorandom value from this random number generator’s sequence.

nextint()

Declar ation:
public int nextlnt()

Description:

Returns the next pseudorandom, uniformly distributed i nt value from this random number generator’s
sequence. The general contract of next | nt isthat onei nt valueis pseudorandomly generated and
returned. All 232 possiblei nt values are produced with (approximately) equal probability. The method
next | nt isimplemented by class Randomas follows:

public int nextint() { return next(32); }

Returns: the next pseudorandom, uniformly distributed i nt value from this random number generator’'s
sequence.

nextlnt(int)

Declaration:
public int nextInt(int n)

Description:

Returns a pseudorandom, uniformly distributed i nt value between 0 (inclusive) and the specified value
(exclusive), drawn from this random number generator’s sequence. The general contract of next | nt is
that onei nt value in the specified range is pseudorandomly generated and returned. All n possiblei nt
values are produced with (approximately) equal probability. The method next | nt (i nt n) is
implemented by class Randomas follows:
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nextLong()
public int nextlnt(int n) {
if (n<=0)
throw new I |1 egal Argument Exception(“n nust be positive”);
if ((n&-n) ==n) [/ i.e., nis a power of 2

return (int)((n * (long)next(31)) >> 31);
int bits, val;
do {
bits = next(31);
val = bits %n;
} while(bits - val + (n-1) < 0);
return val;

}

The hedge “ approximately” is used in the foregoing description only because the next method is only
approximately an unbiased source of independently chosen bits. If it were a perfect source of randomly
chosen bits, then the algorithm shown would choosei nt values from the stated range with perfect
uniformity.

The algorithm is slightly tricky. It rejects values that would result in an uneven distribution (due to the fact
that 2°31 is not divisible by n). The probability of avalue being rejected depends on n. The worst caseis
n=2"30+1, for which the probability of aregject is 1/2, and the expected number of iterations before the loop
terminatesis 2.

The agorithm treats the case where nis a power of two specialy: it returns the correct number of high-
order bits from the underlying pseudo-random number generator. In the absence of specia treatment, the
correct number of low-order bitswould be returned. Linear congruentia pseudo-random number generators
such as the one implemented by this class are known to have short periods in the sequence of values of their
low-order bits. Thus, this specia case greatly increases the length of the sequence of values returned by
successive calls to this method if nisasmall power of two.

Parameters:
n - the bound on the random number to be returned. Must be positive.

Returns: apseudorandom, uniformly distributed i nt value between O (inclusive) and n (exclusive).

Throws:
java.lang. |l 1 egal Argunent Excepti on - nisnot positive.

Since: CLDC 1.1

nextL ong()
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Declaration:
public | ong nextLong()

Description:

Returns the next pseudorandom, uniformly distributed | ong value from this random number generator’s
seguence. The general contract of next Long isthat one long value is pseudorandomly generated and
returned. All 264 possible | ong values are produced with (approximately) equal probability. The method
next Long isimplemented by class Randomas follows:

public |l ong nextLong() ({
return ((long)next(32) << 32) + next(32);
}

Returns: the next pseudorandom, uniformly distributed | ong value from this random number generator’'s
sequence.
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nextFl oat()

nextFloat()

Declaration:
public float nextFloat ()

Description:
Returns the next pseudorandom, uniformly distributed f | oat value between 0. 0 and 1. O from this
random number generator’s sequence.

The genera contract of next Fl oat isthat onef | oat vaue, chosen (approximately) uniformly from the
range 0. Of (inclusive) to 1. Of (exclusive), is pseudorandomly generated and returned. All 224 possible
f I oat vauesof the form mx 2-24, where mis a positive integer less than 224 , are produced with
(approximately) equal probability. The method next Fl oat isimplemented by class Randomas follows:

public float nextFloat() {
return next(24) / ((float)(1l << 24));

}
The hedge “ approximately” is used in the foregoing description only because the next method is only
approximately an unbiased source of independently chosen bits. If it were a perfect source or randomly
chosen bits, then the algorithm shown would choose f | oat values from the stated range with perfect
uniformity.
[In early versions of Java, the result was incorrectly calculated as:

return next(30) / ((float)(1l << 30));
This might seem to be equivalent, if not better, but in fact it introduced a slight nonuniformity because of

the bias in the rounding of floating-point numbers: it was slightly more likely that the low-order bit of the
significand would be 0 than that it would be 1.]

Returns: the next pseudorandom, uniformly distributed f | oat value between 0. 0 and 1. O from this
random number generator’s sequence.

Since CLDC1.1

nextDouble&()

Declaration:
publi ¢ doubl e next Doubl e()

Description:
Returns the next pseudorandom, uniformly distributed doubl e value between 0. 0 and 1. O from this
random number generator’s sequence.

The general contract of next Doubl e isthat one doubl e value, chosen (approximately) uniformly from
therange 0. 0d (inclusive) to 1. 0d (exclusive), is pseudorandomly generated and returned. All 253
possiblef | oat valuesof theform mx 2-53, where misapositive integer lessthan 253, are produced with
(approximately) equal probability. The method next Doubl e isimplemented by class Randomas
follows:

publ i c doubl e next Doubl e() {

return (((long)next(26) << 27) + next(27))
/ (double) (1L << 53);

}
The hedge “approximately” is used in the foregoing description only because the next method is only
approximately an unbiased source of independently chosen bits. If it were a perfect source or randomly
chosen hits, then the algorithm shown would choose doubl e values from the stated range with perfect
uniformity.

[In early versions of Java, the result was incorrectly calculated as:
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return (((1ong)next(27) << 27) + next(27))
/ (double) (1L << 54);

This might seem to be equivalent, if not better, but in fact it introduced alarge nonuniformity because of the
bias in the rounding of floating-point numbers: it was three times as likely that the low-order bit of the
significand would be 0 than that it would be 1! This nonuniformity probably doesn’t matter much in
practice, but we strive for perfection.]

Returns: the next pseudorandom, uniformly distributed doubl e value between 0. 0 and 1. O from this
random number generator’'s sequence.

Since CLDC 1.1
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nextDoubl&()

java.util

Stack

Declaration
public class Stack extends Vector

java. |l ang. oj ect

+--java.util.Vector

+--java.util. Stack

Description

The St ack class represents alast-in-first-out (LIFO) stack of objects. It extends class Vect or with five
operationsthat allow avector to be treated as a stack. The usual push and pop operations are provided, as well
asamethod to peek at the top item on the stack, amethod to test for whether the stack isenpt y, and amethod
to sear ch the stack for an item and discover how far it is from the top.

When a stack isfirst created, it contains no items.

Since: JDK1.0,CLDC 1.0

Member Summary

Constructors
St ack()

Methods
bool ean enpty()
java.l ang. Obj ect peek()
java. |l ang. Obj ect pop()
java.l ang. Obj ect push(java.lang. Object iten
int search(java.lang. Object 0)

Inherited Member Summary

Fieldsinherited from class Vect or

capaci tyl ncrenent, el enent Count, el enentData

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Vect or
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Stack()

Inherited Member Summary

addEl enent (Chj ect), capacity(), contains(Object), copylnto(Chject[]), elenentAt(int),
el ements(), ensureCapacity(int), firstEl enent(), indexOf(Object, int),

i ndexOf (Obj ect, int), insertEl ementAt(Object, int), isEnpty(), |astElenment(),

| ast | ndexOf (Qoject, int), lastlndexOr(Chject, int), renoveAll El enents(),

renmoveEl ement (Obj ect), renoveEl enment At (int), setEl ement At (Object, int), setSize(int),
size(), toString(), trinToSize()

Constructors

Stack()

Declar ation:
public Stack()

Description:
Creates an empty Stack.

M ethods

push(Obj ect)

Declar ation:
public java.lang. Obj ect push(java.lang.Object itemn

Description:
Pushes an item onto the top of this stack. This has exactly the same effect as:

addEl ement (i tem

Parameters:
i t em- the item to be pushed onto this stack.

Returns: thei t emargument.
See Also: Vect or. addEl enent (Obj ect)

pop()

Declaration:
public java.lang. Oj ect pop()

Description:
Removes the object at the top of this stack and returns that object as the value of this function.

Returns: The object at the top of this stack (the last item of the Vect or object).

Throws:
Enpt ySt ackExcept i on - if this stack is empty.

peek()

Declaration:
public java.lang. Obj ect peek()
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empty()

Description:
Looks at the object at the top of this stack without removing it from the stack.

Returns: the object at the top of this stack (the last item of the Vect or object).

Throws:
Enpt ySt ackExcept i on - if this stack is empty.

empty()

Declaration:
publi ¢ bool ean enpty()

Description:
Testsif this stack is empty.

Returns: t rue if and only if this stack contains no items; f al se otherwise.

sear ch(Obj ect)

Declaration:
public int search(java.lang. Object 0)

Description:

Returns the 1-based position where an object is on this stack. If the object o occurs as an item in this stack,
this method returns the distance from the top of the stack of the occurrence nearest the top of the stack; the
topmost item on the stack is considered to be at distance 1. The equal s method is used to compare o to
theitemsin this stack.

Parameters:
0 - the desired object.

Returns: the 1-based position from the top of the stack where the object is located; the return value - 1
indicates that the object is not on the stack.
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search(Object)

java.util

TimeZone

Declaration
public abstract class TineZone

java. |l ang. oj ect

+--java.util.Ti nmeZone

Description
Ti meZone represents atime zone offset, and a so figures out daylight savings.

Typicaly, you get aTi meZone using get Def aul t which createsaTi neZone based on the time zone
where the program is running. For example, for a program running in Japan, get Def aul t createsa
Ti meZone object based on Japanese Standard Time.

YoucanasogetaTi meZone using get Ti meZone along with atime zone ID. For instance, the time zone ID
for the Pacific Standard Time zoneis“PST”. So, you can get aPST Ti neZone object with:

Ti meZone tz = Ti neZone. get Ti meZone(“PST");
This classis a pure subset of the java.util. TimeZone classin JDK 1.3.

The only time zone ID that is required to be supported is“GMT”.

Apart from the methods and variables being subset, the semantics of the getTimeZone() method may also be
subset: custom IDs such as “GMT-8:00" are not required to be supported.

See Also: Cal endar, Dat e

Member Summary

Constructors
Ti meZone()

Methods
static getAvail abl el Ds()
java.lang. String
static TineZone getDefault()
java.lang. String getl D)
abstract int getOfset(int era, int year, int nonth, int day, int
dayOf Week, int mllis)
abstract int getRawOfset()
static TimeZone getTi meZone(java.lang.String |ID)
abstract bool ean wuseDayli ght Ti ne()
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TimeZon&()

Inherited Member Summary

Methods inherited from class Obj ect

equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),
wait (), wait()

Constructors

TimeZong()

Declar ation:
public Ti nmeZone()

M ethods

getOffset(int, int, int, int, int, int)

Declar ation:
public abstract int getOffset(int era, int year, int nonth, int day, int dayOrWek,

int mllis)
Description:
Gets offset, for current date, modified in case of daylight savings. Thisisthe offset to add *to* GMT to get
local time. Gets the time zone offset, for current date, modified in case of daylight savings. Thisisthe offset
to add *to* GMT to get local time. Assume that the start and end month are distinct. This method may
return incorrect results for rules that start at the end of February (e.g., last Sunday in February) or the
beginning of March (e.g., March 1).

Parameters:
er a - Theeraof the given date (0=BC, 1= AD).

year - Theyear inthe given date.
nont h - The month in the given date. Month is 0-based. e.g., O for January.
day - The day-in-month of the given date.
day Of Week - The day-of-week of the given date.
m | 1is -Themillisecondsin day in standard local time.
Returns: The offset to add *to* GMT to get local time.

Throws:
java.lang. ||| egal Argunent Except i on - the era, month, day, dayOfWeek, or millis
parameters are out of range

getRawOffset()

Declaration:
public abstract int getRawO fset()

Description:
Getsthe GMT offset for this time zone.
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useDaylightTime()

Returns; the GMT offset for this time zone.

useDaylightTime()

Declaration:
public abstract bool ean useDayl i ght Ti me()

Description:
Queriesif thistime zone uses Daylight Savings Time.

Returns: if thistime zone uses Daylight Savings Time.

get!D()

Declaration:
public java.lang. String getlD()

Description:
Getsthe ID of thistime zone.

Returns: thelD of thistime zone.

getTimeZone(String)

Declaration:
public static java.util.Ti neZone get Ti meZone(java.l ang. String | D)

Description:
Getsthe Ti meZone for the given ID.

Parameters:
| D-thelD for aTi neZone, either an abbreviation such as“GMT", or afull name such as “Americal

Los Angeles’.
The only time zone ID that is required to be supported is“GMT”.
Returns: the specified TimeZone, or the GMT zone if the given ID cannot be understood.

getDefault()

Declaration:
public static java.util.Ti neZone get Defaul t ()

Description:
Gets the default Ti meZone for this host. The source of the default Ti meZone may vary with
implementation.

Returns; adefault Ti neZone.

getAvailablel DS()

Declar ation:
public static java.lang. String[] getAvail abl el Ds()

Description:
Gets al the available I Ds supported.

Returns. an array of IDs.
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java.util

java.util

Vector

Declaration
public class Vector

java. |l ang. oj ect

+--java.util.Vector

Direct Known Subclasses; St ack

Description

The Vect or classimplements a growable array of objects. Like an array, it contains components that can be
accessed using an integer index. However, the size of aVect or can grow or shrink as needed to accommodate
adding and removing items after the Vect or has been created.

Each vector tries to optimize storage management by maintaining acapaci ty and a

capaci tyl ncrenent . Thecapaci ty isaways at least as large as the vector size; it is usually larger
because as components are added to the vector, the vector’s storage increases in chunks the size of

capaci t yl ncr enent . An application can increase the capacity of avector before inserting alarge number
of components; this reduces the amount of incremental reallocation.

Since: JDK1.0,CLDC 1.0

Member Summary

Fields
protected int capacitylncrenent
protected int el enent Count
protected el enentData
j ava. |l ang. Qbj ect
Constructors
Vect or ()
Vector (int initial Capacity)
Vector(int initial Capacity, int capacitylncrenent)
Methods
voi d addEl enent (j ava. | ang. Obj ect obj)
int capacity()
bool ean contains(java.l ang. Obj ect el em
voi d copylnto(java.lang. Cbject anArray)

j ava. |l ang. Qbj ect
Enunerati on

el ement At (i nt
el ement s()

i ndex)

voi d ensureCapacity(int mnCapacity)
java.lang. Object firstEl ement()
int indexOf(java.lang. bject elem
int indexOf(java.lang. Gbject elem int index)
void insertEl enentAt(java.lang. Qbject obj, int index)
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java.util

elementData

Member Summary

bool ean

j ava. |l ang. Qbj ect
i nt

i nt

voi d

bool ean

voi d

voi d

voi d

i nt

java.lang. String
voi d

i sEnpty()

| ast El enent ()

| ast | ndexOF (j ava. | ang. Obj ect
| ast | ndexOF (j ava. | ang. Obj ect
renoveAl | El ement s()

renoveEl enent (j ava. | ang. Obj ect
renoveEl enent At (i nt i ndex)

set El ement At (j ava. | ang. Gbj ect obj,
set Si ze(i nt newSi ze)

si ze()

toString()

trimroSi ze()

el em

elem int index)

obj )

i nt index)

Inherited Member Summary

Methodsinherited from class Obj ect

equal s(Obj ect),

get d ass(),

hashCode(), notify(), notifyAl(), wait(),

Fields

elementData
Declar ation:

protected java.lang. Object[] el enmentData

Description:

The array buffer into which the components of the vector are stored. The capacity of the vector isthe length

of this array buffer.
Since: JDK1.0

elementCount
Declar ation:

protected int el enentCount

Description:

The number of valid components in the vector.

Since: JDK1.0

capacityl ncrement
Declar ation:

protected int capacitylncrenent
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Vector(int, int)

Description:
The amount by which the capacity of the vector is automatically incremented when its size becomes greater
than its capacity. If the capacity increment is 0, the capacity of the vector is doubled each time it needs to

grow.
Since: JDK1.0

Constructors

Vector (int, int)

Declaration:
public Vector(int initialCapacity, int capacitylncrenent)

Description:
Constructs an empty vector with the specified initial capacity and capacity increment.

Parameters:
i nitial Capacity -theinitia capacity of the vector.

capaci tyl ncr enent - the amount by which the capacity is increased when the vector overflows.

Throws:
java.lang. ||| egal Argunent Excepti on - if the specified initia capacity is negative

Vector (int)

Declaration:
public Vector(int initial Capacity)

Description:
Constructs an empty vector with the specified initial capacity.

Parameters:
i nitial Capacity -theinitia capacity of the vector.

Since: JDK1.0

Vector ()

Declaration:
public Vector()

Description:
Constructs an empty vector.

Since: JDK1.0

M ethods

copyl nto(Object[])

Declaration:
public void copylnto(java.lang. Cbject[] anArray)
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trimToSize()

Description:
Copies the components of this vector into the specified array. The array must be big enough to hold all the

objects in this vector.

Parameters:
anArr ay - the array into which the components get copied.

Since: JDK1.0

trimToSize()

Declar ation:
public void trimloSi ze()

Description:
Trims the capacity of this vector to be the vector’s current size. An application can use this operation to

minimize the storage of avector.
Since: JDK1.0

ensureCapacity(int)

Declaration:
public void ensureCapacity(int m nCapacity)

Description:
Increases the capacity of this vector, if necessary, to ensure that it can hold at least the number of

components specified by the minimum capacity argument.

Parameters:
m nCapaci ty - the desired minimum capacity.

Since: JDK1.0

setSize(int)

Declaration:
public void setSize(int newSi ze)

Description:
Sets the size of this vector. If the new size is greater than the current size, new nul | items are added to the
end of the vector. If the new sizeislessthan the current size, all components at index newSi ze and greater

are discarded.

Parameters:
newsSi ze - the new size of this vector.

Throws:
java.l ang. Arrayl ndexQut O BoundsExcept i on - if new sizeis negative.

Since: JDK1.0

capacity()

Declaration:
public int capacity()

Description:
Returns the current capacity of this vector.
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size()

Returns: the current capacity of this vector.
Since: JDK1.0

size()
Declar ation:
public int size()

Description:
Returns the number of components in this vector.

Returns: the number of componentsin this vector.
Since: JDK1.0

isEmpty()

Declaration:
publi c bool ean i sEnmpty()

Description:
Testsif this vector has no components.

Returns: t r ue if this vector has no components; f al se otherwise.
Since: JDK1.0

elements()

Declaration:
public java.util.Enuneration el ements()

Description:
Returns an enumeration of the components of this vector.

Returns: an enumeration of the components of this vector.
Since: JDK1.0

See Also: Enuner ati on

contains(Object)

Declaration:
publi ¢ bool ean contai ns(java.l ang. Cbject elem

Description:
Tests if the specified object is a component in this vector.

Parameters:
el em- an object.

Returns: t r ue if the specified object is acomponent in this vector; f al se otherwise.
Since: JDK1.0

indexOf(Obj ect)

Declaration:
public int indexO(java.lang. Object elem
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indexOf(Object, int)

Description:
Searches for the first occurence of the given argument, testing for equality using the equal s method.

Parameters:
el em- an object.

Returns: theindex of the first occurrence of the argument in this vector; returns - 1 if the object is not
found.

Since: JDK1.0
See Also: j ava. | ang. Obj ect . equal s( Obj ect)

indexOf(Object, int)

last

last

298

Declar ation:
public int indexOh(java.lang. Cbject elem int index)

Description:
Searches for the first occurence of the given argument, beginning the search at i ndex, and testing for
equality using the equal s method.

Parameters:
el em- an object.

i ndex - theindex to start searching from.

Returns: theindex of thefirst occurrence of the object argument in this vector at positioni ndex or later
in the vector; returns - 1 if the object is not found.

Since: JDK1.0
See Also: j ava. | ang. Obj ect . equal s( Obj ect)

IndexOf(Object)

Declaration:
public int |astlndexO(java.lang. Chject elem

Description:
Returns the index of the last occurrence of the specified object in this vector.

Parameters:
el em- the desired component.

Returns: theindex of the last occurrence of the specified object in this vector; returns - 1 if the object is
not found.

Since: JDK1.0

IndexOf(Object, int)

Declaration:
public int lastlndexO(java.lang. Cbject elem int index)

Description:
Searches backwards for the specified object, starting from the specified index, and returns an index to it.

Parameters:
el em- the desired component.

i ndex - theindex to start searching from.
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elementAt(int)

Returns: theindex of the last occurrence of the specified object in this vector at position lessthan i ndex
in the vector; - 1 if the object isnot found.

Throws:
java.l ang. | ndexCQut Of BoundsExcepti on -if i ndex isgreater than or equal to the current

size of this vector.
Since: JDK1.0

elementAt(int)

Declar ation:
public java.lang. Object elementAt(int index)

Description:
Returns the component at the specified index.

Parameters:
i ndex - anindex into this vector.

Returns: the component at the specified index.

Throws:
java.l ang. Arrayl ndexQut O BoundsExcept i on - if aninvalid index was given.

Since: JDK1.0

firstElement()

Declar ation:
public java.lang. Object firstEl ement()

Description:
Returns the first component of this vector.

Returns: the first component of this vector.

Throws:
NoSuchEl ement Except i on - if this vector has no components.

Since: JDK1.0

lastElement()

Declaration:
public java.lang. Object |astEl ement()

Description:
Returns the last component of the vector.

Returns: the last component of the vector, i.e., the component at index si ze() - 1.

Throws:
NoSuchEl errent Except i on - if this vector is empty.

Since: JDK1.0
setElementAt(Object, int)

Declaration:
public void setEl ement At (j ava. | ang. Obj ect obj, int index)
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removeElementAt(int)

Description:
Sets the component at the specified i ndex of this vector to be the specified object. The previous
component at that position is discarded.

The index must be a value greater than or equal to 0 and less than the current size of the vector.

Parameters:
obj - what the component is to be set to.

i ndex - the specified index.

Throws:
java.l ang. Arrayl ndexQut O BoundsExcept i on - if theindex was invalid.

Since: JDK1.0
See Also: si ze()

removeElementAt(int)

Declar ation:
public void renoveEl enent At (i nt i ndex)

Description:
Deletes the component at the specified index. Each component in this vector with an index greater or equal
to the specified i ndex is shifted downward to have an index one smaller than the value it had previously.

The index must be a value greater than or equal to 0 and less than the current size of the vector.

Parameters:
i ndex - theindex of the object to remove.

Throws:
java.l ang. Arrayl ndexQut O BoundsExcept i on - if theindex wasinvalid.

Since: JDK1.0
See Also: si ze()

insertElementAt(Object, int)

Declaration:
public void insertEl enent At (j ava. |l ang. Cbj ect obj, int index)

Description:

Inserts the specified object as a component in this vector at the specified i ndex. Each component in this
vector with an index greater or equal to the specified i ndex is shifted upward to have an index one greater
than the value it had previously.

The index must be a value greater than or equal to 0 and less than or equal to the current size of the vector.

Parameters:
obj - the component to insert.

i ndex - whereto insert the new component.

Throws:
java.l ang. Arrayl ndexCQut O BoundsExcept i on - if theindex wasinvalid.

Since. JDK1.0
See Also: si ze()
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addElement(Object)

addElement(Object)

Declaration:
public voi d addEl enent (j ava. | ang. Cbj ect obj)

Description:
Adds the specified component to the end of this vector, increasing its size by one. The capacity of this
vector isincreased if its size becomes greater than its capacity.

Parameters:
obj - the component to be added.

Since: JDK1.0

removeElement(Object)

Declaration:
publ i ¢ bool ean renpveEl enent (j ava. | ang. Obj ect obj)

Description:
Removes the first occurrence of the argument from this vector. If the object is found in this vector, each
component in the vector with an index greater or equal to the object’sindex is shifted downward to have an

index one smaller than the value it had previously.

Parameters:
obj - the component to be removed.

Returns: t r ue if the argument was a component of this vector; f al se otherwise.
Since: JDK1.0

removeAllElements()

Declar ation:
public void renoveAl |l El ement s()

Description:
Removes all components from this vector and setsits size to zero.

Since JDK1.0

toString()

Declaration:
public java.lang.String toString()

Description:
Returns a string representation of this vector.

Overrides. t oSt ri ng inclass bj ect
Returns: astring representation of this vector.
Since: JDK1.0

301



Vector java.util
toString()

302



CHAPTER

Package

javax.microedition.io

Description

Classes for the Generic Connection framework.

Since; CLDC 1.0

Class Summary

Interfaces

Connecti on

Cont ent Connecti on
Dat agr am

Dat agr anConnect i on
I nput Connecti on
Qut put Connect i on
St reanConnecti on
St reanConnect i onNoti fi
er

Classes

Connect or

Exceptions

Connect i onNot FoundExce
ption

Thisisthe most basic type of generic connection.

This interface defines the stream connection over which content is passed.

This class defines an abstract interface for datagram packets.

This interface defines the capabilities that a datagram connection must have.

This interface defines the capabilities that an input stream connection must have.
This interface defines the capabilities that an output stream connection must have.
This interface defines the capabilities that a stream connection must have.

This interface defines the capabilities that a connection notifier must have.

This classisfactory for creating new Connection objects.

Thisclassis used to signal that a connection target cannot be found, or the protocol
typeis not supported.
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close()
javax.microedition.io

Connection

Declaration
public interface Connection

All Known Subinterfaces. Cont ent Connect i on, Dat agr anConnect i on, | nput Connect i on,
CQut put Connecti on, St r eanConnecti on, St r eamConnecti onNoti fi er

Description
Thisisthe most basic type of generic connection. Only the cl ose method is defined. No open method is
defined here because opening is always done using the Connect or . open() methods.

Since: CLDC 1.0

Member Summary

M ethods

void close()

M ethods

close()

Declar ation:
public void close()
throws | OException

Description:
Close the connection.

When a connection has been closed, accessto any of its methods that involve an |/O operation will cause an
| CExcept i on to bethrown. Closing an already closed connection has no effect. Streams derived from
the connection may be open when method is called. Any open streams will cause the connection to be held
open until they themselves are closed. In this latter case access to the open streams is permitted, but access
to the connection is not.

Throws:
java.io. | Oexcepti on - If an /O error occurs
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ConnectionNotFoundException()

javax.microedition.io

ConnectionNotFoundException

Declaration
public class Connecti onNot FoundException extends java.io.|OException

java. |l ang. oj ect

+--java. |l ang. Thr owabl e

+--java. |l ang. Exception

+--java.io. | OException

+--javax. m croedition.io.Connecti onNot FoundExcepti on

Description
Thisclassis used to signal that a connection target cannot be found, or the protocol type is not supported.

Since; CLDC 1.0

Member Summary

Constructors
Connect i onNot FoundExcepti on()
Connect i onNot FoundException(java.lang. String s)

Inherited Member Summary

Methodsinherited from class Obj ect
equal s(nj ect), getd ass(), hashCode(), notify(), notifyAll(), wait(), wait(), wait()

Methodsinherited from class Thr owabl e

get Message(), printStackTrace(), toString()

Constructors

ConnectionNotFoundException()

Declaration:
publ i ¢ Connecti onNot FoundExcepti on()

Description:
Constructs a ConnectionNotFoundException with no detail message.
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ConnectionNotFoundException(String)

ConnectionNotFoundException(String)

Declaration:
publi ¢ Connecti onNot FoundExcepti on(java.lang. String s)

Description:
Constructs a ConnectionNotFoundException with the specified detail message. A detail messageisa String

that describes this particular exception.

Parameters:
s - the detail message
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ConnectionNotFoundException(String)

javax.microedition.io

Connector

Declaration
public class Connector

java. |l ang. oj ect

+--javax. mcroedition.io.Connector

Description
This classisfactory for creating new Connection objects.

The creation of Connectionsis performed dynamically by looking up a protocol implementation class whose
name is formed from the platform name (read from a system property) and the protocol name of the requested
connection (extracted from the parameter string supplied by the application programmer.) The parameter string
that describes the target should conform to the URL format as described in RFC 2396. This takes the genera
form:

{schene}:[{target}][{parans}]

where{ schen®e} isthe name of aprotocol such as http} .

The{t ar get} isnormaly some kind of network address.

Any { par ans} areformed as a series of equates of the form “;x=y”. Example: “;type=a’.

An optiona second parameter may be specified to the open function. Thisis a mode flag that indicates to the
protocol handler the intentions of the calling code. The options here specify if the connection is going to be read
(READ), written (WRITE), or both (READ_WRITE). The validity of these flag settings is protocol dependent.

For instance, a connection for a printer would not allow read access, and would throw an
I1legal ArgumentException. If the mode parameter is not specified, READ_WRITE is used by default.

An optional third parameter is a boolean flag that indicates if the calling code can handle timeout exceptions. If
thisflag is set, the protocol implementation may throw an Interruptedl OException when it detects a timeout
condition. Thisflag is only a hint to the protocol handler, and it does not guarantee that such exceptions will
actually be thrown. If this parameter is not set, no timeout exceptions will be thrown.

Because connections are frequently opened just to gain access to a specific input or output stream, four
convenience functions are provided for this purpose. See also: Dat agr amConnect i on for information
relating to datagram addressing

Since: CLDC 1.0

Member Summary

Fields
static int READ
static int READ WRI TE
static int WRITE

M ethods

static Connection open(java.lang.String nane)
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READ

Member Summary
static Connection
static Connection
static
java.io. Datal nput Strea
m
static
java.io.DataQutputStre
am
static
java.io. |l nputStream
static
java.io. Qutput Stream

open(java.lang. String nanme, int node)
open(java.lang. String name, int node, bool ean tineouts)
openDat al nput Strean(j ava. | ang. Stri ng namne)

openDat aCut put Strean(j ava. | ang. Stri ng nane)

openl nput Stream(j ava. |l ang. String namne)

openCut put Strean(j ava. |l ang. Stri ng nane)

Inherited Member Summary

wai t (), wait()

Methodsinherited from class Obj ect
equal s(Obj ect), getd ass(), hashCode(), notify(), notifyAll(), toString(), wait(),

Fields

READ

Declar ation:

public static final int READ

Description:
Access mode READ.

WRITE

Declar ation:

public static final int WRITE

Description:
Access mode WRITE.

READ_WRITE

Declar ation:
public static final int

Description:

READ WRI TE

Access mode READ_WRITE.
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open(String)

M ethods

open(String)

Declaration:
public static javax.mcroedition.io.Connection open(java.lang.String nane)
throws | CException

Description:
Create and open a Connection.

Parameters:
name - The URL for the connection.

Returns: A new Connection object.

Throws:
java.lang. Il egal Argunent Excepti on - If aparameter isinvalid.

Connect i onNot FoundExcept i on - If the target of the name cannot be found, or if the requested
protocol typeis not supported.

java.io. | Oexcepti on - If some other kind of 1/0O error occurs.

java.l ang. Securit yExcepti on - May bethrown if access to the protocol handler is
prohibited.

open(String, int)

Declaration:
public static javax.m croedition.io.Connection open(java.lang.String nane, int node)

throws | OException

Description:
Create and open a Connection.

Parameters:
nane - The URL for the connection.

node - The access mode.
Returns: A new Connection object.

Throws:
java.lang. |l egal Argunent Excepti on - If aparameter isinvalid.

Connect i onNot FoundExcept i on - If the target of the name cannot be found, or if the requested
protocol typeis not supported.

java.io. | OExcepti on - If some other kind of 1/O error occurs.

java.l ang. Securit yExcepti on - May bethrown if access to the protocol handler is
prohibited.

open(String, int, boolean)

Declaration:

public static javax.m croedition.io.Connection open(java.lang.String nane, int node,
bool ean ti meouts)
throws | OException
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openDatal nputStream(String)

Description:
Create and open a Connection.

Parameters:
name - The URL for the connection

node - The access mode
ti meout s - A flag to indicate that the caller wants timeout exceptions
Returns: A new Connection object

Throws:
java.lang. 111 egal Argunent Excepti on - If aparameter isinvalid.

Connect i onNot FoundExcept i on - If the target of the name cannot be found, or if the requested
protocol typeis not supported.

java.io. | OExcepti on - If some other kind of 1/0O error occurs.

java.l ang. SecurityExcepti on - May bethrown if access to the protocol handler is
prohibited.

openDatal nputStream(String)

Declaration:
public static java.io.Datal nput Stream openDat al nput Strean(java. | ang. String name)
t hrows | CException

Description:
Create and open a connection input stream.

Parameters:
nane - The URL for the connection.

Returns: A Datal nputStream.

Throws:
java.lang. |l egal Argunent Excepti on - If aparameter isinvalid.

Connect i onNot FoundExcept i on - If the target of the name cannot be found, or if the requested
protocol typeis not supported.

java.io. | OExcepti on - If some other kind of 1/0O error occurs.

java.l ang. Securit yExcepti on - May bethrown if access to the protocol handler is
prohibited.

openDataOutputStream(String)
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Declaration:

public static java.io.DataCQutput Stream openDat aCut put St rean(j ava. |l ang. Stri ng nane)
throws | OException

Description:

Create and open a connection output stream.

Parameters:
nane - The URL for the connection.

Returns: A DataOutputStream.
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openl nputStream(String)

Throws:
java.lang. ||| egal Argunent Excepti on - If aparameter isinvalid.

Connect i onNot FoundExcept i on - If the target of the name cannot be found, or if the requested
protocol typeis not supported.

java.io. | Oexcepti on - If some other kind of 1/0O error occurs.

java.l ang. SecurityExcepti on - May bethrown if access to the protocol handler is
prohibited.

openlnputStream(String)

Declar ation:
public static java.io.lnputStream openl nput Strean(java.l ang. String nane)
throws | CException

Description:
Create and open a connection input stream.

Parameters:
name - The URL for the connection.

Returns: An InputStream.

Throws:
java.lang. 111 egal Argunent Excepti on - If aparameter isinvalid.

Connect i onNot FoundExcept i on - If the target of the name cannot be found, or if the requested
protocol typeis not supported.

java.io. | Oexcepti on - If some other kind of 1/0O error occurs.

java.l ang. Securit yExcepti on - May bethrown if access to the protocol handler is
prohibited.

openOutputStream(String)

Declaration:
public static java.io.QutputStream openQut put Strean(java. | ang. String nane)
t hrows | CException

Description:
Create and open a connection output stream.

Parameters:
nane - The URL for the connection.

Returns: An OutputStream.

Throws:
java.lang. |l egal Argunent Excepti on - If aparameter isinvalid.

Connect i onNot FoundExcept i on - If the target of the name cannot be found, or if the requested
protocol typeis not supported.

java.io. | OExcepti on - If some other kind of 1/0O error occurs.

java.l ang. Securit yExcepti on - May bethrown if access to the protocol handler is
prohibited.
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javax.microedition.io

ContentConnection

Declaration
public interface ContentConnection extends StreanConnection

All Superinterfaces. Connecti on, | nput Connect i on, Qut put Connecti on,
St r eamConnect i on

Description
This interface defines the stream connection over which content is passed.

Since: CLDC 1.0

Member Summary

M ethods
java.lang. String getEncoding()
| ong getLength()
java.lang. String getType()

Inherited Member Summary

Methodsinherited from interface Connecti on

cl ose()

Methodsinherited from interface | nput Connecti on
openDat al nput St ream(), openl nput Streamn()
Methodsinherited from interface Qut put Connecti on
openDat aCut put Strean(), openQut put Strean()

M ethods

getType()

Declaration:
public java.lang. String get Type()

Description:
Returnsthe type of content that the resource connected to is providing. For instance, if the connection isvia
HTTP, then the value of the cont ent - t ype header field is returned.

312



javax.microedition.io ContentConnection
getEncoding()

Returns: the content type of the resource that the URL references, or nul | if not known.

getEncoding()

Declaration:
public java.lang. String get Encodi ng()

Description:
Returns a string describing the encoding of the content which the resource connected to is providing. E.g. if
the connection isviaHTTR, the value of the cont ent - encodi ng header field is returned.

Returns: the content encoding of the resource that the URL references, or nul | if not known.

getL ength()

Declaration:
public | ong getLength()

Description:
Returnsthe length of the content which is being provided. E.g. if the connectionisviaHTTR, then the value
of thecont ent - | engt h header field is returned.

Returns: the content length of the resource that this connection’s URL references, or - 1 if the content
length is not known.
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javax.microedition.io

Datagram

Declaration
public interface Datagram extends java.io.Datal nput, java.io.DataCutput

All Superinterfaces. j ava. i o. Dat al nput,j ava. i 0. Dat aQut put

Description
This class defines an abstract interface for datagram packets. The implementations of thisinterface hold datato
be sent or received from aDat agr antConnect i on object.

Since thisis an interface class, the internal structure of the datagram packetsis not defined here. However, itis
assumed that each implementation of thisinterface will provide the following fields/ state variables (the actual
implementation and the names of these fields may vary):

« huffer: theinterna buffer in which datais stored
 offset: the read/write offset for the internal buffer
length: the length of the data in datagram packet

address: the destination or source address

read/write pointer: a pointer that is added to the offset to point to the current data location during aread or
write operation

Reading and Writing

The Dat agr aminterface extendsinterfaces Dat al nput and Dat aQut put in order to provide asimple way
to read and write binary datain and out of the datagram buffer instead of using get Dat a and set Dat a
methods. Writing automatically increments length and reading will continue while the read/write pointer isless
than length. Before any writing is done reset must be called. If set Dat a() isto be used when reading or
writing, any value for the of f set parameter other than 0 is not supported.

For example to write to datagram:

dat agram = connect i on. newbDat agr an{ max) ;

/'l Reset prepares the datagramfor witing new nessage.
dat agram reset ();

/1 witeUTF automatically increases the datagram | ength.
datagramwiteUTF(“hello world");

connecti on. send(dat agranj;

For example to read from a datagram (single use only):

dat agram = connecti on. newbDat agr an{ max) ;
connection. recei ve(datagran;
nmessage = dat agram readUTF();

Reusing Datagrams

It should be noted the length above is returned from get Lengt h and can have different meanings at different
times. When sending length is the number of bytesto send. Before receiving length is the maximum number of
bytes to receive. After receiving length is the number of bytes that were received. So when reusing a datagram
to receive after sending or receiving, length must be set back to the maximum using set Lengt h.
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getLength()

dat agr am = connecti on. newDat agr am( nax) ;
whi | e (not Done) {
/1 The last receive in the | oop changed the |l ength
/1 so put it back to the maxi num | ength.
dat agr am set Lengt h( max) ;
connection. recei ve(datagran;
data = datagram getData();
byt esRecei ved = dat agram get Length();
/1 process datagram...

}
When reading instead of using get Dat a ther eset method must be used.

dat agr am = connecti on. newDat agr am( nax) ;
whil e (not Done) {
/1 The last read in the | oop changed the read pointer
/1 so reset the pointer.
dat agram reset ();
dat agr am set Lengt h( max) ;
connection. recei ve(datagran;
message = dat agram r eadUTF( nessage) ;
/] process nmessage ...

}
For example to reread a datagram:

connection. recei ve(datagran;
nmessage = dat agram r eadUTF( message) ;
| en = dat agram get Lengt h();
datagramreset ();

dat agram set Lengt h( | en) ;

copy = datagram readUTF(nessage);

Since: CLDC 1.0

Member Summary

Methods
java.lang. String getAddress()
byte[] getData()

int getlLength()
int getOfset()

void reset()

voi d set Addr ess(Dat agram reference)

voi d set Address(java.lang. String addr)

void setData(byte[] buffer, int offset, int |en)

void setlLength(int |en)

Inherited Member Summary

Methodsinherited from interface Dat al nput

readBool ean(), readByte(), readChar(), readDoubl e(), readFloat(), readFully(byte[],
int, int), readFully(byte[], int, int), readlnt(), readLong(), readShort(),
readUTF(), readUnsignedByte(), readUnsignedShort(), skipBytes(int)
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Inherited Member Summary

Methodsinherited from interface Dat aCut put

wite(byte[], int, int), wite(byte[], int, int), wite(byte[], int, int),
wri t eBool ean(bool ean), witeByte(int), witeChar(int), witeChars(String),
wr it eDoubl e(doubl e), witeFloat(float), witelnt(int), witeLong(long),
witeShort(int), witeUTF(String)

M ethods

getAddress()

Declaration:
public java.lang. String get Address()

Description:
Get the address of the datagram.

Returns: the addressin string form, or null if no address was set
See Also: set Address(String)

getData()

Declaration:
public byte[] getData()

Description:
Get the contents of the data buffer.

Depending on the implementation, this operation may return the internal buffer or acopy of it. However, the
user must not assume that the contents of the internal data buffer can be manipulated by modifying the data
returned by this operation. Rather, the set Dat a operation should be used for changing the contents of the

internal buffer.
Returns: the data buffer as a byte array
SeeAlso: setData(byte[], int, int)

getL ength()

Declaration:
public int getlLength()

Description:
Get the length of the datagram.

Returns: thelength state variable
See Also: set Lengt h(int)

getOffset()

Declaration:
public int getOfset()
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Description:
Get the offset.

Returns; the offset state variable

setAddress(String)

Declaration:
public void set Address(java.lang. String addr)
throws | OException

Description:
Set datagram address.

The actual addressing schemeisimplementati on-dependent. Please read the general comments on datagram
addressing in Dat agr amConnect i on. j ava.

Note that if the address of a datagram is not specified, then it defaults to that of the connection.

Parameters:
addr - the new target address asa URL
Throws:
java.lang. ||| egal Argunent Excepti on - if the addressis not valid

java.io.| OException -if asomekind of I/O error occurs
See Also: get Addr ess()

setAddress(Datagram)

Declaration:
public void set Address(j avax. m croedition.io.Datagram reference)

Description:
Set datagram address, copying the address from another datagram.

Parameters:
r ef er ence - to the datagram whose address will be copied as the new target address for this

datagram.

Throws:
java.l ang. I I | egal Argunent Except i on - if the addressis not valid

See Also: get Addr ess()

setL ength(int)

Declaration:
public void setLength(int Ien)

Description:
Set thel engt h state variable.

Parameters:
| en - the new length of the datagram

Throws:
java.lang. ||| egal Argunent Excepti on - if thelength or length plus offset fall outside the

buffer
See Also: get Lengt h()
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setData(byte[], int, int)

Declaration:
public void setData(byte[] buffer, int offset, int |len)

Description:

Setthebuf f er, of f set and| engt h state variables. Depending on the implementation, this operation
may copy the buffer or just set the state variable buf f er to the value of the buf f er argument. However,
the user must not assume that the contents of the internal data buffer can be manipulated by modifying the

buffer passed on to this operation.

Parameters:
buf f er - the data buffer

of f set - the offset into the data buffer
| en - the length of the datain the buffer

Throws:
java.lang. ||| egal Argunent Excepti on - if thelength or offset or offset plus length fall

outside the buffer, or if the buffer parameter isinvalid
See Also: get Dat a()

reset()

Declaration:
public void reset()

Description:
Zerotheread/ wite pointer aswell astheof f set and| engt h state variables.
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reset()

javax.microedition.io

DatagramConnection

Declaration
public interface DatagranConnecti on extends Connection

All Superinterfaces. Connection

Description
This interface defines the capabilities that a datagram connection must have.

Reminder: Since the CLDC Specification does not define any actual network protocol implementations, the
syntax for datagram addressing is not defined in the CLDC Specification. Rather, syntax definition takes place
at the level of J2ME profiles such as MIDP.

In the sample implementation that is provided as part of the CLDC reference implementation, the following
addressing schemeis used:

The parameter string describing the target of a connection in the CLDC reference implementation takes the
following form:

{protocol }://[{host}]:[{port}]

A datagram connection can be openedin a“ client” mode or “server” mode. If the*//{ host}” part is missing then
the connection is opened asa“server” (by “server”, we mean that a client application initiates communication).
When the “//{ host}” part is specified, the connection is opened asa*“client”.

Examples:

A datagram connection for accepting datagrams
datagram://:1234

A datagram connection for sending to a server:
datagram://123.456.789.12:1234

Note that the port number in “server mode” (unspecified host name) is that of the receiving port. The port
number in “client mode” (host name specified) isthat of the target port. The reply-to port in both casesis never
unspecified. In * server mode”, the same port number is used for both receiving and sending. In * client mode”,
the reply-to port is always dynamically allocated.

Also note that the allocation of datagram objects is done in amore abstract way than in Java 2 Standard Edition
(J2SE). Instead of providing a concrete Dat agr anPacket class, an abstract Dat agr aminterfaceis
provided. Thisisto alow asingle platform to support several different datagram interfaces simultaneously.
Datagram objects must be allocated by calling the newDat agr ammethods of the Dat agr amConnect i on
object. The resulting object is defined using another interface type caled

javax. mcroedition.io.Datagram

Since: CLDC 1.0

Member Summary

M ethods
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Member Summary

int get Maxi muniengt h()
int getNom nal Lengt h()
Dat agram newDat agr an(byte[] buf, int size)
Dat agram newDat agran(byte[] buf, int size, java.lang.String addr)
Dat agram newDat agr an(i nt size)
Dat agram newDat agran(int size, java.lang.String addr)
void receive(Datagram dgram
voi d send(Datagram dgram

Inherited Member Summary

Methodsinherited from interface Connect i on

cl ose()

M ethods

getM aximumL ength()

Declaration:
public int getMaximunLength()
throws | OException

Description:

Get the maximum length a datagram can be. Maximum length determines the maximum size of the
datagram that can be created using the newbDat agr ammethod, and the maximum size of the datagram that
can be sent or received.

Returns: The maximum length of a datagram.

Throws:
java.io.| Oexception - If anl/O error occurs.

getNominalL ength()

Declaration:
public int getNom nal Length()
throws | OException

Description:
Get the nominal length of a datagram. Nominal length refers to the size of the datagram that is stored into
the data buffer. Nominal length may be equal or less than the maximum length of the datagram.

Returns: The nominal length of a datagram.

Throws:
java.io. | Oexception -If anl/O error occurs.
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send(Datagram)

Declaration:
public void send(javax. m croedition.io.Datagram dgram
throws | OException

Description:

Send a datagram. The Dat agr amobject includes the information indicating the data to be sent, its length,
and the address of the receiver. The method sends| engt h bytes starting at the current of f set of the
Dat agr amabject, wherel engt h and of f set areinternal state variables of the Dat agr amobject.

Parameters:
dgr am- A datagram.

Throws:
java.io. | OException - If anl/O error occurs.

java.io.lnterruptedl OExcepti on - Timeout or interrupt occurred.

receive(Datagram)

Declar ation:
public void receive(javax.m croedition.io.Datagram dgram
throws | OException

Description:

Receive a datagram. When this method returns, the internal buffer in the Dat agr amobject isfilled with
the datareceived, starting at the location determined by the of f set state variable, and the datais ready to
be read using the methods of the Dat al nput interface.

This method blocks until a datagram isreceived. Theinternal | engt h state variable in the Dat agr am
object contains the length of the received datagram. If the received datais longer than the length of the
internal buffer minus offset, datais truncated.

This method does not change the internal read/write state variable of the Datagram object. Use method
Datagram.reset to change the pointer before reading if necessary.

Parameters:
dgr am- A datagram.

Throws:
java.io.| Oexception - If anl/O error occurs.

java.io.lnterruptedl OExcepti on - Timeout or interrupt occurred.

newDatagram(int)

Declaration:
public javax.m croedition.io.Datagram newDatagran(int size)
throws | OException

Description:
Create a new datagram object.

Parameters:
si ze - The size of the buffer needed for the datagram

Returns: A new datagram

Throws:
java.io. | Oexception - If anl/O error occurs.
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java.lang. ||| egal Argunent Excepti on - if the sizeis negative or larger than the maximum
size

newDatagram(int, String)

Declaration:
public javax.m croedition.io.Datagram newDatagran(int size, java.lang. String addr)

throws | OException

Description:
Create a new datagram object.

Parameters:
si ze - The size of the buffer needed for the datagram

addr - The /O address to which the datagram will be sent
Returns: A new datagram

Throws:
java.io. | Oexception - If anl/O error occurs.

java.lang. ||| egal Argunent Excepti on - if the sizeis negative or larger than the maximum
size, or if the address parameter isinvalid

newDatagram(byte[], int)

Declaration:
public javax.m croedition.io.Datagram newDat agran{byte[] buf, int size)
throws | OException

Description:
Create a new datagram object.

Parameters:
buf - The buffer to be used for the datagram

si ze - The size of the buffer needed for the datagram
Returns: A new datagram

Throws:
java.io. | Oexception - If anl/O error occurs.

java.lang. ||| egal Argunent Excepti on - if the sizeis negative or larger than the maximum
size or the given buffer’slength, or if the buffer parameter isinvalid

newDatagram(byt€[], int, String)

Declaration:

public javax.m croedition.io.Datagram newDat agran{byte[] buf, int size,
java.l ang. String addr)
throws | OException

Description:
Make a new datagram object.

Parameters:
buf - The buffer to be used for the datagram

si ze - The size of the buffer needed for the datagram
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addr - Thel/O address to which the datagram will be sent
Returns: A new datagram

Throws:
java.io.| Oexception - If anl/O error occurs.

java.lang. ||| egal Argunent Excepti on - if thesizeis negative or larger than the maximum
size or the given buffer’s length, or if the address or buffer parameter isinvalid
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javax.microedition.io

| nputConnection

Declaration
public interface |nputConnection extends Connection

All Superinterfaces. Connection
All Known Subinterfaces: Cont ent Connecti on, St r eanConnecti on

Description
This interface defines the capabilities that an input stream connection must have.

Since: CLDC 1.0

Member Summary

M ethods
openDat al nput St r ean()
java.io.Datal nputStrea
m

java.io.lnputStream openlnput Stream()

Inherited Member Summary

Methodsinherited from interface Connect i on

cl ose()

M ethods

openlnputStream()

Declaration:
public java.io.|nputStream openl nput Strean()
throws | OException

Description:
Open and return an input stream for a connection.

Returns: Aninput stream

Throws:
java.io. | Oexception - If an /O error occurs
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openDatal nputStream()

Declaration:
public java.io. Datal nput Stream openDat al nput St reant)
throws | OException

Description:
Open and return adata input stream for a connection.

Returns: Aninput stream

Throws:
java.io.| Oexception - If an /O error occurs
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javax.microedition.io

OutputConnection

Declaration
public interface QutputConnection extends Connection

All Superinterfaces. Connection
All Known Subinterfaces: Cont ent Connecti on, St r eanConnecti on

Description
This interface defines the capabilities that an output stream connection must have.

Since: CLDC 1.0

Member Summary

M ethods
openDat aCut put St rean()
java.io.DataCQutputStre
am

java.io. Qut put Stream openQut put Strean()

Inherited Member Summary

Methodsinherited from interface Connect i on

cl ose()

M ethods

openOutputStream()

Declaration:
public java.io. QutputStream openQut put Streamn()
throws | OException

Description:
Open and return an output stream for a connection.

Returns. An output stream

Throws:
java.io. | Oexception - If an /O error occurs
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openDataOutputStream()

Declaration:
public java.io. Dat aCut put St ream openDat aQut put Streamn()
throws | OException

Description:
Open and return a data output stream for a connection.

Returns. An output stream

Throws:
java.io.| Oexception - If an /O error occurs
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javax.microedition.io

StreamConnection

Declaration
public interface StreanConnection extends |nputConnection, QutputConnection

All Superinterfaces. Connecti on, | nput Connecti on, Qut put Connecti on
All Known Subinterfaces. Cont ent Connecti on

Description
This interface defines the capabilities that a stream connection must have.

In atypical implementation of this interface (for instancein MIDP 2.0), all St r eamConnect i ons have one
underlying I nput St r eamand one Qut put St r eam Opening aDat al nput St r eamcounts as opening an
| nput St r eamand opening aDat aQut put St r eamcounts as opening an Qut put St r eam Trying to open
another | nput St r eamor Qut put St r eamcausesan | OExcept i on. Trying to openthel nput St r eam

or Qut put St r eamafter they have been closed causesan | CExcept i on.

Themethods of St r eamConnect i on are not synchronized. The only stream method that can be called safely

in another thread iscl ose.

Since: CLDC 1.0

Inherited Member Summary

Methodsinherited from interface Connecti on

cl ose()

Methodsinherited from interface | nput Connecti on
openDat al nput St rean(), openl nput Stream()
Methodsinherited from interface Qut put Connect i on
openDat aQut put Strean(), openCQut put Strean()
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javax.microedition.io

StreamConnectionNotifier

Declaration
public interface StreanConnecti onNotifier extends Connection

All Superinterfaces. Connection

Description
This interface defines the capabilities that a connection notifier must have.

Since: CLDC 1.0

Member Summary

M ethods
St reanConnecti on accept AndOpen()

Inherited Member Summary

Methodsinherited from interface Connect i on

cl ose()

M ethods

acceptAndOpen()

Declaration:
public javax.n croedition.io.StreanConnecti on accept AndOpen()

t hrows | CException

Description:
Returnsa St r eantConnect i on object that represents a server side socket connection. The method

blocks until a connection is made.
Returns: A St reantConnect i on to communicate with aclient.

Throws:
java.io.| OException -If anl/O error occurs.
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CHAPTER

Constant Field VValues

Contents
e java.lang. *

ejava.util.*

e javax. mcroedition.*

j ava. |l ang. *

j ava. |l ang. Byt e

static byte MAX VALUE 127
static byte M N_VALUE -128

j ava. | ang. Char act er
static int MAX_RADI X 36
static char MAX VALUE 65535
static int M N _RAD X 2
static char M N_VALUE 0

j ava. | ang. Doubl e

static double MAX VALUE 1.7976931348623157E3
08d
static double NaN 0d/ od
static double NEGATIVE_I NFI NI TY -1d/0d
static double POSITIVE_I NFINITY 1d/0d
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j ava. | ang. Fl oat

static float MAX_VALUE 3. 4028234663852886E3
8f
static float M N_VALUE 1. 401298464324817E-
45f
static float NaN of / Of
static float NEGATIVE_|I NFINITY -1f / Of
static float POSITIVE_I NFINTY 1f / of
j ava. | ang. | nt eger

static int MAX_VALUE 2147483647
static int M N_VALUE - 2147483648

j ava. | ang. Long
static long MAX VALUE 9223372036854775807I
static long M N_VALUE -
9223372036854775808

j ava. |l ang. Mat h
static double E 2.718281828459045d
static double PI 3.141592653589793d

j ava. | ang. Short
static short MAX VALUE 32767
static short M N_VALUE - 32768
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j ava. | ang. Thread

static int MAX PRIORITY 10
static int MNPRORTY 1
static int NORM PRI ORI TY 5
java.util.*
java. util . Cal endar
static int AM 0
static int AM PM 9
static int APRIL 3
static int AUGUST 7
static int DATE 5
static int DAY_OF _MONTH 5
static int DAY _OF VEEK 7
static int DECEMBER 11
static int FEBRUARY 1
static int FRI DAY 6
static int HOUR 10
static int HOUR _OF_DAY 11
static int JANUARY 0
static int JULY 6
static int JUNE 5
static int MARCH 2
static int NAY 4
static int M LLI SECOND 14
static int M NUTE 12
static int MONDAY 2
static int MONTH 2
static int NOVEMBER 10
static int OCTOBER 9
static int PM 1
static int SATURDAY 7
static int SECOND 13
static int SEPTEMBER 8
static int SUNDAY 1
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java. util . Cal endar

static int THURSDAY
static int TUESDAY
static int WEDNESDAY
static int YEAR

A W O

j avax. m croedition.*

j avax. m croedition.io.Connector

static int READ
static int READ WRITE
static int WRITE
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