Java IO Stream




NOi dung

Ludng nhap xuat 1a gi?
Céc loai ludng

Phan céap I&p ludong
Dung Stream dé diéu khién ludng nhap xuat.
Byte streams
Character streams
Buffered streams
Standard I/O streams
Data streams

Object streams

Lép File



Khai niém luong?

e Ludng la mét “dong chay” cda di¥ liéu dwoc gan vo
cac thiét bi vao ra.
e Hai loai luéng:
Ludng nhap: Gan vai cac thiét bi nhap nhw ban phim, may
scan, file...
Ludng xuat: Gan voi céc thiét bi xuat nhw man hinh, may
in, file...
e Viéc xtr ly vao ra thdng qua ludng gitp cho 1ap trinh
vién khdng phai quan tdm dén ban chat cla thiét bi
vao ra.



Input Stream 3
e Chuwong trinh s&v dung input stream dé doc
d liéu tr nguon.
Stream Program




Output Stream

e Chuwong trinh s dung output stream dé ghi
dir liéu xubng dich.

Stream

Program
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Cac loai luong

e Character and Byte Streams
Character vs. Byte

e Input and Output Streams
Dwa trén ngudn va dich
e Node and Filter Streams

Khi di¥ liéu trong ludng dwoc thao tac hodc
chuyén doi.



Character and Byte Streams

e Byte streams
Cho di¥ liéu dang nhi phan
Nhirng I&p gbc cho céc byte stream:
Lop InputStream
Lop OutputStream
Ca 2 lop la trivu twong (Abstract)

e Character streams
Cho cac ky tw Unicode
Nhirng I&p goc cho character stream:
Lop Reader
Lop Writer
Ca 2 l&p la triru twong (Abstract)




Input and Output Streams

e Input or source streams
Cé thé doc tr nhirng nguon nay.
Nhirng I&p goc cla tat ca cac input stream:
L&p InputStream
L&p Reader
e Output or destination streams
Cé thé ghi xuéng nhirng lubng nay
Nhirng I&p goc cla tat ca cac output stream:

L&p OutputStream
L&p Writer



Node and Filter Streams

e Node streams (Data sink stream)

Chira nhirng chirc nang co ban cho viéc doc va ghi tir mét
vi tri xac dinh.
Cac loai node stream bao gom file, bé nh& va pipe

e Filter streams (Processing stream)
Ludng loc c¢é kha nang két néi véi cac ludng khac va xu ly
dir liéu “theo cach riéng” cua nd. ‘
FiltebrjnputStream va FilterOutputStream la 2 I&p ludng loc
co ban.

Filter Stream Input Stream
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Abstract Classes

e InputStream & OutputStream
e Reader & Writer
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InputStream Abstract Class

e public abstract int read() throws IOException
Boc mét byte ke tiép cua dir liéu ttr luong.

e public int read(byte[] bBuf) throws IOException
Boc mét so byte di liéu tr ludng va lwu vao mang byte bBuf.

e public int read(byte[] cBuf, int offset, int length) throws IOException

Poc 1ength byte di¥ liéu ttr ludng va lwu vao mang byte cBuf bat dau tai vi

tri offset.

e public void close() throws IOException

Poéng ngudn. Goi nhivng phwong thire khac sau khi d6 nguon sé gay ra 16i

|OException

e public int mark(int readAheadLimit) throws IOException

Panh d4u vi tri hién hanh cla stream. Sau khi danh dau, goi reset() sé )
dinh lai vi tri cua ludng déen diém nay. Khong phai tat ca luong byte —input ho

trg’ cho thao tac nay.

e public int markSupported()
Chi ra ludng c6 ho tr@ thao tac mark va reset hay khong
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Node InputStream Classes

@ FFileInputStream
Doc cac byte tw file
e ByteArraylInputStream

Thuc thi mot buffer ma né chira céc byte, ma né cé thé
dwoc doc t nguon.

e PipedInputStream
Nén dwoc lién két v&i PipedoutputStream. Nhirng
luong nay dwoc st dung bdi 2 ludng. Trong d6 mét cai la
doc di¥ lieu tlr nguon trong khi nhirng cai khac thi ghi
Xuong PipedOutputStream twong wng.
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Filter InputStream Classes

BufferedInputStream

MGét class con cua FilterlnputStream cho phép dat ving dém cho input dé
doc cac byte di¥ liéu mdt cach hiéu qua.

FilterInputStream

For reading filtered byte streams, which may transform the basic source data
along the way and provide additional functionalities.

ObjectInputStream

Used for object serialization. Deserializes objects and previuosly written
using an ObjectOutputStream.

DatalnputStream

A subclass of FilterInputStream that lets an application read Java primitive
data from underlying inputstream in a machine-independent way.

LineNumberInputStream

A sugclass of FilterlnputStream that allows tracking of the current line
number.

PushbackInputStream

A subclass of FilterInputStream class that allows bytes to be pushed back or
unread into the stream
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L&p trvu twong OutputStream

¢ public void write(int b) throws
Ghi gia tri b xac dinh theo dang byte xudng output stream

e public void write(byte[] b) throws
Lwu ndi dung cua mang byte b xudng ludng

e public void write(byte[] b, int off, int len) throws
Lwu len byte ctia mang byte b xubng luéng, bat dau tir vj tri off ctia mang

e public v01d close () throws
Pong nguon Goi nhirng phwong thirc khac lién quan dén nguon nay sau khi goi
close se gay ra 16i IOException.

e public void f£flush() throws
flushes the stream.(vi du: Nhirng byte dwoc lwu trong buffer ngay 1ap tc dwoc
ghi xubng dich)
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Node OutputStream Classes

@ F'1leOuputStream
For writing bytes to a file
e ByteArrayOutputStream

Implements a buffer that contains bytes, which may be
written to the stream

e PipedOutputStream

Should be connected to a PipedinputStream. These
streams are typically used by two threads wherein one of
these threads writes data to this stream while the other
thread reads from the corresponding PipelnputStream.
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Filter OutputStream Classes

e BufferedOutputStream

A subclass of FilterOutputStream that allows buffering of output in order to
provide for the efficient writing of bytes. Allows writing of bytes to the
underlying output stream without necessarily causing a call to underlying
system for each byte written.

e FilterOutputStream

For writing filtered byte streams, which may transform the basic source of
data along the way and provide additional functionalities.

e ObjectOutputStream

Used for object serialization. Serializes object and primitve data to
OuputStream.

e DataOutputStream

A subclass of FilterOutputStream that lets an application write Java primitive
data to underlying output stream in machine-independent way.

e PrintStream

A subclass of FilteOutputStream that provides capability for printing
representations of various data values conveniently.
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The Reader Class: Methods

public int read() throws
e Doc mét ky tw

public int read(char[] cbuf) throws
e Doc nhirng ky tw va lwu ching vao mang cbuf

public abstract int read(char[] cbuf, int off, int len) throws
o Doc len ky tw va lvu ching vao tron mang cbuf, bat dau tai vi tri off ciia mang

public abstract void close() throws
o Dong lubng. Goi nhixng phwong thirc Reader khac ctia sau khi goi close sé& gay ra 16i IOException

public void mark(int readAheadLimit) throws
o Danh dau vi tri hién hanh cla stream. Sau khi_ danh dau, goi reset() dé thir dat lai vi tri ludng toi
diém nay. Khong phai tat ca character-input deu ho trg thao tac nay

public boolean markSupported()
o  Chiralubng c6 hé tro thao tac nay hay khéng. Méac dinh 1a khéng hé tro.

public void reset () throws
o  Datlai vi tri lubng t&i vi tri danh dau 1an cudi
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Node Reader Classes

@ ['1 1leReader
Cho viéc doc tw file
e CharArrayReader
Thwe thi mét ving dém ky tw cé thé dwoc doc
e StringReader
Cho viéc doc ttr nguoén string
e PipedReader

Dung theo cap (two’ng trng Vi Plpederter) bang
2 lubng ma chung co thé lién lac v&i nhau.Mot
trong nhirng cai ludng doc cac ky tw.
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Filter Reader Classes

@ BufferedReader

Allows buffering of characters in order to provide for efficient reading
of characters, arrays, and lines

e FilterReader
For reading filtered character streams

e InputStreamReader
Converts read bytes to characters

e LineNumberReader

A subclass of BufferedReader class that able to keep track of line
numbers.

® PushbackReader

A subclass of the FilterReader class that allows character to pushed
back or unread into the stream.
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The Writer Class: Methods
e public void write(int c¢) throws
Ghi mot ky tw don dwoc thé hién bang s6 nguyén. Vi du: ‘A’ la duoc ghi la
write(65)
e public void write(char[] cbuf) throws
Ghi ndi dung cua mang ky tw cbuf xudng ludng
e public abstract void write(char[] cbuf, int off, int len)
throws
Ghi mét mang ky tw cbuf véi chiéu dai la len, bat dau 1 vj tri off
e public void write( str) throws
Ghi mot chudi str
e public void write( str, int off, int len) throws

Ghi mot chudi str véi chiéu dai 1a len, bat dau tir vi tri off
e public abstract void f£lush() throws

P4y dir liéu xubng dich dén.
e public abstract void close() throws

Pong ludng.
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Node Writer Classes

e F'ileWriter
For writing to character to file

e CharArrayWriter
Implements a character buffer that can be written to

e StringWriter
For writing to a string source

e PipedWriter

Used in pairs(with corresponding with PipedReader) by two
threads that want to communicate. One of these threads
writes characters to this stream.
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Filter Writer Classes

e BufferedWriter

Allows buffering of characters in order to provide for the
efficient writing of characters, arrays, and lines.

@ FilterWriter

For writing filtered character streams.

e OQutputStreamWriter

Encodes characters written to it into bytes.

@ PrintWriter

Prints formatted representations of objects to a text-output

stream.
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Pieu khién luéng nhap xuat(I/0)

e Tao doi twong ludng va lién két né vai div liéu
nguon(data-destination)

e Duwa ra doi twong lubng voi chirc ndng mong
muon thdng qua chudi ludng (Give the
stream object the desired functionality
through stream chaining)

e Déng ludng
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Byte Stream

e Chuwong trinh st dung ludng byte dé thuc
hién nhap xuat nhirng byte 8-bit

e Tat ca cé Iop ludng byte dwoc ké thiva tor
InputStreamva OutputStream

e C6 nhiéu I&p ludng byte

FileInputStreamvaFileOutputStream

e Chung dwgc str dung trong cung mét cach;
chung khac nhau chu yéu la cach thieec chung
duwoc khoi tao.

26



Khi nao khong str dung Byte
Stream

e Byte Stream thé hién mét loai di¥ liéu nhap
xuat mae thap do dé chiing ta nén tranh:

Néu dir liéu chtra nhirng ky tw, phwong phép tot
nhat la st dung character streams

Cé nhirng stream cho nhirng kiéu dir liéu phirc
tap

e Byte Stream chi nén st dung cho hau hét
nhirng nhap xuat nguyén thay

e Tat ca cac stream khac déu dwoc dwa trén
byte stream
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Example: FileInputStream &
FileOutputStream

import java.io.”;
public class CopyBytes {
public static void main(String[] args) throws IOException {
FileInputStream in = null;
FileOutputStream out = null;
try {
in = new FilelnputStream(“d:/src.txt");
out = new FileOutputStream(“d:/dst.txt");
int c;
while ((c = in.read()) != -1) { out.write(c); }
}
finally {
if (in 1= null) {in.close(); }
if (out != null) { out.close(); }
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Simple Byte Stream input and §§§3
output T
InputStream
b=rl d()

OutputStream
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Character Stream

e Java platform Iwu tr&r nhirng gia tri ky tw theo
dang Unicode

e Tat ca cac I&p character stream dwoc ké thira
tr Reader va Writer

e CO cac lop character stream : FileReader va
FileWriter.
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Example: FileReader &
FileWriter

public class CopyCharacters {
public static void main(String[] args) throws IOException {
FileReader inputStream = null;
FileWriter outputStream = null;

try {
inputStream = new FileReader(“d:/fileln.txt");
outputStream = new FileWriter(“d:/fileOut.txt");
int c;
while ((c = inputStream.read()) != -1) { outputStream.write(c);}
}
finally {
if (inputStream != null) { inputStream.close(); }
if (outputStream != null) { outputStream.close(); }
}
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Character Stream va Byte Stream

e Character stream thuwong la "wrappers® cho
byte stream

e Character stream s dung byte stream thuwc
hién nhap xuat vat ly, trong khi character
stream x& ly chuyén doi gitva character va
byte

Chang han FileReader dung nhuw

FilelnputStream, trong khi FileWriter dung nhw
FileOutputStream
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Buffered Streams

e M6t I/O khdng c6 bd dém ¢ nghia la méi yéu cau
doc hoac ghi dwoc xi ly trwe tiép béi OS
biéu nay lam chuong trinh kém hiéu qua, vi moi yéu cau
thwong phai truy xuat dia, hoat dong mang, hoac mét va
thao tac kha ma no twong doéi ton thoi gian.
e Dé giam cong viéc loai nay, Java platform thwc thi
ludng 1/0 c6 bd dém
Buffered input stream doc dir liéu tw vUng~nhé’ nhw la bd
dém; APl input dwoc goi chi khi bé dém rong.
Twong tw, buffered output stream ghi di liéu xuong bd
dém, va APl output chi dwgc goi khi buffer day.
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Tao Buffered Stream?

e Mt chwong trinh c6 thé chuyén mét stream
khong c6 bé dém thanh stream c6 b dém
bang cach s dung vo bao.

M6t unbuffered stream object dwoc chuyén qua
ham dwng cho mét I&p stream cé bé dém

e Vidu:

inputStream = new BufferedReader (new
FileReader ("characterinput.txt"));
outputStream = new BufferedWriter (new

FileWriter ("characteroutput.txt"));

34



Buffered Stream Classes

e BufferedInputStreamva
BufferedOutputStreamtao ra byte

stream cO bd dém

e BufferedReaderVva BufferedWriter tao
ra character stream co6 bé dém
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Standard Streams on Java
Platform

e CO 3 standard stream
Input: System.in
Output: System.out
Error: System.err
e Nhirng doi twong nay dwoc dinh nghia tw
dong va khéng can thiét dwoc mé.
e System.out and System.err dwoc dinh nghia
nhw la nhirng PrintStream object
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Data Streams

e Data stream hé tro nhap xuat nhj phan cua céc loai
dir liéu nguyén thuy (boolean, char, byte, short, int,
long, float, and double) cling nhw 1a String

e Tat ca data stream thwc thi cd DataInput ciing
nhw DataOutput Interface

e DataInputStreamand DataOutputStream thwc
thi nhirng phuwong thirc cua nhirng interface nay
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DataOutputStream

e DataOutputStream coO thé chi dwoc tao nhw 1a mé
vo boc cho doi twong byte stream

out = new DataOutputStream (
new BufferedOutputStream
new FileOutputStream(dataFile)));
for (int 1 = 0; 1 < prices.length; 1 ++) {
out .writeDouble(prices[1i]);
out .writelInt (units[i]);

out .writeUTF (descs[1]);
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DatalnputStream

e Gidng nhw DataOutputStream DatalnputStream phai dwoc xay
dwng nhw [a mét vé boc cho dbi twong byte stream

o Dleu kién End-of-file dwoc do boi biét 1&€ EOFException, thay vi
kiém tra dé tra vé gia tri hét file.

in = new DatalnputStream(new BufferedInputStream(
new FileInputStream(dataFile)));
Lry
double price = in.readDouble();
int unit = in.readInt();

String desc = in.readUTF () ;
} catch (EOFException e) {

}
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Object Streams

e Object streams support I/O of objects
Like Data streams support I/O of primitive data types
The object has to be Serializable type

e The object stream classes are ObjectinputStream
and ObjectOutputStream

These classes implement Objectinput and ObjectOutput,
which are subinterfaces of Datalnput and DataOutput

An object stream can contain a mixture of primitive and
object values
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Input and Output of Complex
Object

e The writeObject and readObject methods are simple
to use, but they contain some very sophisticated
object management logic

This isn't important for a class like Calendar, which just
encapsulates primitive values. But many objects contain
references to other objects.

e |f readODbject is to reconstitute an object from a
stream, it has to be able to reconstitute all of the
objects the original object referred to.

These additional objects might have their own references,
and so on.
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WriteObject

e The writeObject traverses the entire web of
object references and writes all objects in that
web onto the stream

e A single invocation of writeObject can cause
a large number of objects to be written to the
stream.
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I/0 of multiple referred-to objects

e Object a contains references to objects b and
c, while b contains references to d and e

Stream
writeObject (2) —P cedba —P readObject()

[ ("
2% 2%
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I/0 of multiple referred-to objects

e Invoking writeObject(a) writes not just a, but
all the objects necessary to reconstitute a, so
the other four objects in this web are written
also

e When a is read back by readObiject, the other
four objects are read back as well, and all the
original object references are preserved.
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Always Close Streams

e Closing a stream when it's no longer needed
IS very important — so important that your
program should use a finally block to
guarantee that both streams will be closed
even if an error occurs

This practice helps avoid serious resource leaks.
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The File Class

e Not a stream class

e Important since stream classes manipulate
File objects

e Abstract representation of actual files and
directory pathname
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The File Class: Constructor &
Methods

public File( pathname)
public getName()
public boolean exists()
public long length()

public long lastModified()
public boolean canRead()
public boolean canWrite()
public boolean isFile()
public boolean isDirectory()
public [] list()

public boolean mkdir()
public boolean delete()
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The File Class: Example

import java.io.*;

public class FileInfoClass {
public static void main(String args[]) {

String fileName = args[0];

File fn = new File(fileName) ;

System.out.println("Name: " + fn.getName());

if (!fn.exists()) {
System.out.println(fileName + " does not exists.");
/* Create a temporary directory instead. */
System.out.println("Creating temp directory...");
fileName = "temp";
fn = new File(fileName) ;
fn.mkdir () ;

System.out.println(fileName + (fn.exists()? "exists":
"does not exist"));

System.out.println("Deleting temp directory...");
fn.delete () ;
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The File Class: Example

System.out.println(fileName + " is a " + (fn.isFile()? "file."
:"directory."));
if (fn.isDirectory()) {
String content[] = fn.list();
System.out.println("The content of this directory:");
for (int 1 = 0; 1 < content.length; i++)

System.out.println(content[i]);

}
if (!fn.canRead()) {
System.out.println(fileName + " is not readable.");

return;

}
System.out.println(fileName + " is " + fn.length() + " bytes long.");

System.out.println(fileName + " is " + fn.lastModified()
+ " byteslong.");

if (!fn.canWrite()) {
System.out.println(fileName + " is not writable.");
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