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System class

m 1n, out, err
static variables
store reference to stdin, stdout, stderr
have setter methods
m gc(Q)
starts garbage collection
m ex1t(int)
exits JVM
m getProperty/getProperties, setProperty...
getting system-wide info, like user dir location, etc
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Java |O Basics
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Java 10 basic principles

m Stream-based communication
UNIX legacy
m Two basic types
char — unicode, conversion (charset, linefeed)
byte — octets, no conversion
m Filtering
different functionalities (compression, conversion, etc)
|O functionalities can be combined

m package java.io
http://download.oracle.com/javase/6/docs/api/java/io/package-summary.html
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'_
Basic 10 Interfaces
. {mput  Joutput |

Char Reader Writer
BufferedReader BufferedWriter
CharArrayReader CharArrayWriter
FilterReader FilterWriter
FileReader FileWriter

PrintWriter

Byte InputStream OutputStream
ByteArraylnputStream  ByteArrayOutputStream
FileInputStream FileOutputStream
FilterInputStream FilterOutputStream

PipedinputStream PipedOutputStream
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Reader methods

read()

read(char[] buf, int off, int len)
m reads len chars

mark(int limit), reset(), markSupported()
m marking and resetting

skip(long n)
m Skipping n chars

close()
m closes stream

ready()

m is ready to be read

Basics of programming 3 © BME IIT, Goldschmidt Balazs



Writer methods

write(int c)
write(char[] buf, int off, int len)
write(String s, int off, int len)

m writes len chars

flush()

m flushes the stream

close()
m closes stream

Writer append(...)
m Similar to write, but returns writer

m enables cascasding: w.append(“a”) .append(“b”);
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" J
Special readers

m BufferedReader
buffers content, can read whole lines

m CharArrayReader / StringReader
reads from a char array or string

m FilterReader
abstract class with delegation implemented

m FileReader
reads from a file
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" J
Reader example

m Reading lines from a file
printing to standard output

_____________________________________________________________________________________________________________

EFi1eReader fr = new FileReader(hello.txt”);
BufferedReader br = new BufferedReader(fr);
‘while (true) {
: String 1line = br.readLine();

if (1ine == null) break;
§ System.out.printin(line);
'}

Ebr.c1ose();

_____________________________________________________________________________________________________________
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Special writers

m BufferedWriter
buffered output

m CharArrayWriter / StringWriter
writes into a charArray or a String
toString, toArray, size, etc.

m FilterWriter
abstract class with delegation implemented

m FileWriter
writer that writes into a file

m PrintWriter

prints formatted data: print, println, printf, etc.
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" J
Writer example

m Print the first 10 squares
format: X*X =Y

'Filewriter fw = new Filewriter(”squares.txt”);
PrintwWriter pw = new Printwriter(fw);

. //PrintWriter pw =

' // new Printwriter(”’squares.txt”, "IS0-8859-1");
for (int i = 1; i <= 10; i++) {

' pw.printIn(Ci+7*"+i+” = "+(1*1));
J/pw.printf(“%d*%d = %d\n”, i, i, i*i);

3

pw.close()
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InputStream methods

read(), read(byte[] buf, int off, int len)
m reads len bytes

mark(int limit), reset(), markSupported()
= marking and resetting

skip(long n)
m Skipping n bytes

close()
m closes stream

ready()

m IS ready to be read

available()
= how many bytes can be read without blocking
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OutputStream methods

write(int c)
write(bytel[] buf, int off, int len)

writes len bytes

flush()

m flushes the stream

close()
m closes stream
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" J
Special InputStreams

m ByteArraylnputStream
reads bytes from a byte array

m FilelnputStream
reads bytes from a file

m FilterinputStream
abstract class with delegation methods
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" J
Special OutputStreams

m ByteArrayOutputStream
writes bytes into a byte array

m FileOutputStream
writes bytes to a file

m FilterOutputStream
abstract class with delegation methods
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" A
Standard 10O

m java.lang.System revisited

InputStream in
m Sstandard input
m byte based

PrintStream out, err
m Standard out, err
m byte and char based
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" J
Standard 10 example

m Reading from stdin, printing to stdout
java.util.Scanner later

. InputStreamReader isr =
| new InputStreamReader(System.1in);
. BufferedReader br = new BufferedReader(isr);
wh11e (true) {
| String line = br.readLine();
if (1ine == null) break;
E System.out.println(line);
'}
‘br.close();
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Java IO Filters
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" J
Filter pattern (decorator)

m Basic idea
same interface
modified functionality
calling other object’'s methods
concatenated objects: delegation

m Sometimes new functionality as well

e.g. BufferedReader
= readLine()

m Usually constructor initialization
new BufferedReader(new InputStreamReader(System.in))
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Filter pattern in use

Filterl

Client Filter2

m Similar to UNIX pipelines
source | filterl | filter2 | filter3
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Source/Target
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E.g.: Char and Byte conversion

m Reading
Source: InputStream
Client needs Reader

Solution: InputStreamReader
m Reader interface, but InputStream source

m Writing
OutputStreamWriter
m Writer interface, OutputStream target
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" J
E.g.: Compression 1

m GZIPInputStream
provide GZIP decompression
problem: print lines from a GZIP compressed file

'//11ke unix zcat
BufferedReader br = new BufferedReader(

new InputStreamReader(new GZIPInputStream(
new FileInputStream(’test.gz”’))));

wh11e (true) {
. String line = br.readLine();

1T (l1ine != null) System.out.print1n(1ine);E
else break; :

3

br.close()

____________________________________________________________________________________________________________________
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"
E.g.: Compression 2

m GZIPOutputStream
problem: read lines and print to compressed file

'BufferedReader br = ...;
Pr1ntWr1ter pw = new Printwriter(
new OutputStreamwriter(
nhew GZIPOutputStream(
new FileOutputStream(“test.gz”))));

wh11e (true) {
. String line = br.readLine();

1f (1ine != null) pw.printin(line);
E else break;
-}

‘br.close(); pw.close();

____________________________________________________________________________________________________________________
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Own filter

m FilterinputStream, FilterOutputStream

m FilterReader, FilterWriter
same Interface as superclass
default implementation is direct delegation

pub11c int write(byte[] buf, int off, int Ten) :
throws TOException {

return out.write(buf, off, len);
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" I
Own filter 2

m Extend FilterXXX class

Implement methods as you like
use in or out for delegation
don’t forget constructor

public class MyInFilter

' extends java.i1o.FilterInputStream {

' public MyInFilter(InputStream arg0) {
super(arg0);

______________________________________________________________________________________________________________
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Filter example: CryptolS/1

public class CryptoIS extends FilterInputStream {
. 1nt key;

public CryptoReader(InputStream arg0, int k) {
super(arg0);
key = k;
}
private int convert(int c) {
return cAkey; // encrypt-decrypt via xor
}
public boolean markSupported() {
return false;
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Filter example: CryptolS/2

/).
. public int read() throws IOException {
int a = in.read();
return (a<0) ? a : convert(a);
}
public int read(byte[] cbuf, int off, int Ten)
throws IOException {
int ret = in.read(cbuf, off, len);
for (int i = 0; 1 < ret; i++) {
cbuf[i+off] = (byte)convert(cbuf[i+off]);
}

return ret;
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" J
Filter example: CryptoOS/1

‘public class CryptoOS extends FilterOutputStream {
. dnt key;
public CryptoOS(OutputStream arg0, int k) {
super(arg0) ;
key = k;
}

private int convert(int c) {
return cAkey;

_________________________________________________________________________________________________________________________
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Filter example: CryptoOS/2

// ...

public void write(int b) throws IOException {
out.write(convert(b));

}

public void write(byte[] cbuf, int off, int len)
throws IOException {
for (int i = 0; 1 < len; 1++) {
cbuf[i+off] = (byte)convert(cbuf[i+off]);

}
out.write(cbuf, off, len);

_________________________________________________________________________________________________________________________
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Filter example: usage (to file)

. // code snippet
try {
. OutputStream os =

new FileOutputStream('test.txt");

0Ss = new Cryptoos(os, 13);
wWriter w =
new OutputStreamwriter(os);

Printwriter pw = new Printwriter(w) ;

BufferedrReader br = new BufferedReader(
new InputStreamReader(System.1in));
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Filter example: usage (to file)

String line;
while (true) {
1ine = br.readLine();
if (1ine == null) break;
pw.printin(line);
}
br.close(); // only called on outermost filter
i pw.close(); // only called on outermost filter
'} catch (Exception e) {
e.printStackTrace();
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Filter example: usage (from flle)

. // code snippet
try {

InputStream 1s = new
FileInputStream("test.txt");

1S = new CryptoIS(is, 13);

Reader r = new InputStreamReader(is);
BufferedReader br = new BufferedReader(r);

_________________________________________________________________________________________________________________________
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Filter example: usage (from file)

//. ..
String line;
while (true) {
Tine = br.readLine();
if (l1ine == null) break;
System.out.printin(line);
}

br.close(); // only called on outermost filter

E} catch (Exception e) {
e.printStackTrace();

_________________________________________________________________________________________________________________________
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Filter example: result

e h a a b - yi b 177
101 104 97 97 98 4 122 98 127
65 68 61 61 62 2d 7a 62 7f
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a 1 , \0 \a
97 105 44 O 7
61 69 2c 00 07
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