Streams

« Javaprovides many stream classes that let you
work with datain the forms that you usually use
rather than at the low, byte level.

» These areimplemented in the abstract classes
| nput St r eamand Qut put st ream

« The methods in these classes provide the ability to
do simple, byte oriented operations.
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Streams

» Toreceiveinformation, aprogram opensa
stream and reads the information:

.

* A program can send information by opening
agrearn A A AAackinak r\v\.:\.v\lwl a 'v;+ls the

informat =) s - |
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Using Streams

« No matter where the information is coming from
or going to and no matter what type of datais
being read or written, the algorithms for reading
and writing datais pretty much always the same

Readi ng Witing
open a stream open a stream
while nore information while nore information
read information wite information
close the stream close the stream
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javaio.*

* Thejava io package contains a collection of
stream classes that support reading/writing from/to
streams

« Streams are divided into two class hierarchies
based on the type of data on which they operate.

- -
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wake o ==
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InputStream Classes

Inpu!%eam
[ I I I I I 1
ByteArray File Filter Fiped Sequence StringBuffer Object
Thput ThputStream
I I

TnputStream . TnputStream TnputStream . InputStream . TnputStream
[ I I I 1
Buffered Checked Data Digest [ProgressMonitor || PushBack
ThputStream . Inputstream . TnputStream . Tnputstream TnputStream . Tnputstream

InputStream  InputStream
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Data Sink Streams

Sink Type Character Streams | Byte Streams
CharArrayReader ByteArraylnputStream
CharArrayWriter ByteArrayOutputStream

Memory StringReader
StringWriter

Pipe PipedReader PipedinputStream
PipedWriter PipedOutputStream

File FileReader FilelnputStream
FileWriter FileOutputStream
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Data Processing Streams

Process Character Streams ByteStreams

Buffering BufferedRegder BufferedinputStream
BufferedWriter BufferedOutputStream

Filtering FilterReader, Filterl nputStream,
FilterWriter FilterOutputStream

Converting between [ InputStreamReader

bytes and characters | OutputStreamReader

Concatenation

SequencelnputStream

Object Serialization

ObjectInputStream,
ObjectOutputStream

DataConversion DatalnputStream,

DataOutputStream
Counting LineNumberReader LineNumberInputStream
Peeking Ahead PushbackReader PushbacklnputStream
Printing PrintWriter PrintStream
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Streams and Files

« Datafilesare handled using two abstractions:
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— thebasic file abstraction is provided by thelibrary class
Fi | e. Thisencapsulates all the details of what afileis

and how it is named.
— The stream abstraction provides away of reading and
writing datato and from afile.
Reader streams deal with text input and are
subclasses of Reader , writer streams perform
text output and are subclassesof Wi t er .
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BufferedReader

« A Buf f er edReader readstext froma
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character-input stream, buffering characters so as
to provide for the efficient reading of characters,
arrays, and lines.

The buffer size may be specified, or the default
size may be used.

A Buf f er edReader isusually wrapped around
any Reader whoser ead() operations may be
costly.
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FileEcho

import java.io.*;

public class FileEcho {
public static void nain( String args(] ) {
int ch;

it (argslengths0 ) {
BufferedReader in =null;

try {
i'n'= new BufferedReader ( new Fil eReader( args[0] ) );

while ((( ch=inread() ) I=-1) {
Systemout. print( (char)ch);
}

}
catch ( Fil eNot FoundException e ) {
System out.printin( "File not found" );

}catch( | GExceptione ) {
System out.printin( "Read error® );
Systemexit(1);
1
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InputEcho

inport java.io.*;

public class | nput Echo {
public static void main( String args(] ) {
/1" Set things up to read fromthe keyboard

Buf f er edReader
keyboard = new Buf f er edReader ( new | nput StreanReader( Systemin ) );

/1 Read stuff forminput and dunp to output

try {
String inString;

while (( inString = keyboard.readLine() ) !=null ) {
Systemout.printin( inString);

}
} catch ( ICException e) {
Systemerr.printin( "InputEcho: I/Oerror" );
Systemexit( 1);
}
}
}
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ReadNums

inport java.util.*; inport java.io.*;
public class ReadNums {
public static void main( String args[]
11" Make sure the nunber of argunents is correct
it (argslengtht=1) {
Systemerr.printin “Usage: ReadNums sourceFile" );
Systemexit(1); }
/1 Initialize src since the assignnent is done inside a try block
Buf f er edReader src = null ;
/1 Atenpt to open the file for reading

try {
src = new Buf fer edReader( new Fil eReader ( args{0] ) );

}
catch ( Fil eNot FoundException e
d

)1
Systemerr.printIn "ReadNuns: Unable to open source file' );
Systemexit(1); }
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ReadNums ( continued)

/1 Read the nunbers a line at a time fromthe source file

Vector data = new Vector();

try {

String line;

while (( line = src.readline() ) !=null ) {

try {

int num= Integer.parselnt( line );
dat a. addB ement ( new Integer( num) ):

catch ( Nunber Format Exception e ) {} }
src. close();

catch (I CExceptione ) {
Systemerr.printIn "ReadNums: " + e.get Message() );
Systemexit(1); }

I/ Print out the results

for (inti=0; i<data.size(); i++)
Systemout. println( data. el enentAt( i ) )i }}
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InputStreamReader

¢ Anl nput StreanReader isabridge from
byte streamsto character streams: it reads bytes
and translates them into characters according to a
specified character encoding.

« Eachinvocation of one of an
| nput St r eanReader 'sr ead() methodsmay
cause one or more bytes to be read from the
underlying byteinput stream.
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PrintWriter

« APrintWiter printsformatted
representations of objectsto atext-output stream.

 Flushing does not occur until thef | ush()
method isinvoked. It ispossibleto enable
automatic flushing, which causes aflush to take
place after any pri nt | n() method isinvoked.
The output of anewlinecharacter does not cause a
flush.

* Methodsin this class never throw I/O exceptions.

3/14/01 Streams 15




Building a Simple Expression
Evaluator

« Consider building an expression evauator for the
following:
— identifier number ;
— identifier ;
¢ Thecodeto do thisfollows. It usesthefollowing
classes:
— I nput St r eanReader
— St reaniTokeni zer
— HashTabl e
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ExprEval

inmport java.io.*;
inmport java.util.*;

public class ExprEval {
public static void main( String args[] ) {
Streanifokeni zer lex =
new StreanTokeni zer( new | nput StreanReader( Systemin ) );

final int WANT_WORD =
final int WANT_NUM = 1
final int WANT_SEM

int curState
String curld

= WANT_WORD;
= null;

Hashtabl e syniTbl = new Hashtabl e();

lex. ordinaryChar( '-' ); /1 '-' is treated normally
| ex. | ower CaseMode( true ); // make case insensitive
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ExprEva

while (lex.nextToken() != Streaniokenizer.TT_ECGF ) {
switch ( lex. ttype) {
case | ex. TT_WORD:
if ( curState == WANT_WORD ) {
curld = lex.sval; curState = WANT_NUM

el se
curState = VANT_SEM ;
break;
case | ex. TT_NUVBER:
if (curState == WANT_NUM )

syniTbl . put ( curld, new Integer( (int)lex.nval) );

curState = WANT_SEM ; break;
case ';':
if (curState == WANT_NUM )

System out. printin( synibl . get( curld ) );
curState = WANT_VORD; break;

defaul t:
curState = WANT_SEM ;

}}} catch( Exception e ) { Systemout.printin( "1/0 Error” ); }}}
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