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Introduction

»0Often a program needs to bring in
information from an external source
or to send out information to an

external destination.
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Introduction

ne information can be anywhere: in a

e, on disk, somewhere on the network,

in memory, or in another program, or

stored in a database.
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so, the information can be of any type:

pjects, characters, images, or sounds.



Introduction

> This chapter covers the Java platform
classes that your programs can use to

read and to write data.



Stream

> A stream can be defined as a sequence of
data.

> Depending on the type of operations, streams
can be divided into two primary classes:

— InPutStream — The InputStream is used to read
data from a source.

— OutPutStream — The OutputStream is used for
writing data to a destination.
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Reading information into a
program

Source

Haads

»| Frogram

A stream <~ L

To bring in information, a program opens
a stream on an information source (a file,

memory, a socket) and reads the
information sequentially.



Writing information out of a
program

Program Writes >

dest

-
[\
L

A stream <~

« Similarly, a program can send information to an
external destination by opening a stream to a
destination and writing the information out
sequentially, as shown in the following figure.



Reading and Writing Algorithm
for Data

 No matter where the data is coming
from or going to and no matter what
its type, the algorithms for
sequentially reading and writing data

are basically the same.



Algorithms

Reading Writing

open a stream open a stream

while more information while more information
read information write information

close the stream close the stream



Java 10 : Input-output in Java

»The java.io package contains nearly
every class you might ever need to

perform input and output (I/0) in Java.

»All these streams represent an input

source and an output destination.
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Java 10 : Input-output in Java

»The stream in the java.io package
supports many data such as
primitives, object, localized

characters, etc.
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| /O Stream in Java

»Java provides strong but flexible
support for 1/O related to files and

networks.

— but this tutorial covers very basic

functionality related to streams and |/O.
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|/O Stream types

»Depending on the types of file,
Streams can be divided into two
primary classes:

— Byte Streams.

— Character Streames.

Network Programming
May Zakarneh



e ™

BufferedinputStream [« > BufferedReader
DatalnputStream < > FileReader
FileInputStream < » InputStreamReader

InputStream < » OutputStreamReader
PrintStream < Reader
{ ByteStream CharacterStreamJ—E

BufferedOutputStream [« PrintWriter
DataOutputStream [« > Writer
FileOutputStream |« > BufferedWriter
OutputStream < > FileWriter

Stream Classifications based on file types G

\\ /
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Byte Streams

> ByteStream: This is used to process data byte by
byte (8 bits).

» Though it has many classes, the FilelnputStream
and the FileOutputStream are the most popular
ones.

— The FilelInputStream is used to read from the source.

— The FileOutputStream is used to write to the
destination.
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> Here is
Classes:

Stream class

BufferedinputStream
DatalnputStream
FilelInputStream

InputStream

PrintStream
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Byte Streams
the list of various ByteStream

Description
It is used for Buffered Input Stream.

It contains method for reading java standard
datatypes.

This is used to reads from a file

This is an abstract class that describes stream
input.

This contains the most used print() and println()
method



Byte Streams

» Here is the list of various ByteStream
Classes:

Stream class Description
BufferedOutputStream This is used for Buffered Output Stream.
DataOutputStream '(!I'hls contains method for writing java standard

ata types.
FileOutputStream This is used to write to a file.
This is an abstract class that describe stream
OutputStream

output.
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A Ddawva Program illustrating the
S5 Byte StTtream to oOpy
& contemnts of one Ffile to anothers File.
Import jawva.ioc.™;
pPublic class BE=tresam {
public static woid mainmi

Ztring[] args) throws IOException
{

FilelnputStream sourceStream = mull;
Fileutputstream TargetStrseam = nwll;

Ttry {
sSouUrcestTreaam

= mew Filelnputstreami " "'sorcefile.Tt=t";
targetsStream
= mew FiledutputStreami“"targstfile.Tt=Tt"1;

S Reading sowurce File and writing

A& conmtent To target Ffile byte by byte
imt Temp;

while

Temp = sourceStream.rsadi( )l
I= -1%
targetsTtream.writed (byteltemp]} ;

}
Fimally {

if (socurcestream 1= mull)
sourcestream. claosed b
if (targetstream 1= mull)}

targetstream. closed

¥
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Character Streams

» In Java, characters are stored using Unicode

conventions.

» Character stream automatically allows us to
read/write data character by character.

— i.e. Java Character streams are used to perform

input and output for 16-bit Unicode.
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Character Streams

» Though it has many classes.

— The FileReader and The FileWriter are the

most popular ones.

— FileReader and FileWriter are character
streams used to read from the source and

write to the destination respectively.
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Character Streams

> Here is the list of various CharacterStream
Classes:

Stream class Description
BufferedReader It is used to handle buffered input stream.
FileReader This is an input stream that reads from file.

This in ream i ransl
InputStreamReader s input stream is used to translate byte to

character.

Thi ream i ransl har r
OutputStreamReader s output stream is used to translate character to

byte.

This is an abstract class that define character stream
Reader

input.
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Character Streams

> Here is the list of various CharacterStream

Classes:
Stream class Description
PrintWriter This contains the most used print() and printin()
method
. This is an abstract class that define character stream
Writer
output.
BufferedWriter This is used to handle buffered output stream.
FileWriter This is used to output stream that writes to file.
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A& Dawa Program illustrating tThat
£ we can read a File im & humam-readasble
& Format wsing FileReader

fF Accessing FileReader, Filekriter,
A& anmd IDException
Import jawva.io. ™
public class GEFG
public static woid madinl
String[] argsl throws IOException
i

FileReadsr =sowurcetreasm = mnwll ;

Try |
Sourcestream

= mew Filefeader{ "test.t=x=t"]};

A Reading sourcefile and

Y wmrmiting comtent o target File
A4 charmacter by character.

imt Temp;

while

Temp = sSourceStream.readil )}
I= -21%
Swstem.out. printlnd (char)tempd} ;
}
Fimally |
S Closing stream as o Llonger in use
if (=scurcestream 1= mull}
sourcaestream. closed

¥
¥
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Standard Streams

»All  the programming languages
provide support for standard 1/0
where the user's program can take
input from a keyboard and then
produce an output on the computer

screen.
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Standard Streams

»Java provides the following three
standard streams:
— Standard Input stream.
— Standard Output stream.

— Standard Error stream.
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Standard Streams

»Standard Input stream:

—This is used to feed the data to user's

program and usually a keyboard is usec

as standard input stream and representec

as System.in.
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Standard Streams

»Standard Output stream:

— This is used to output the data produced
by the user's program and usually a

computer screen is used for standarc

output stream and representec

as System.out.
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Standard Streams

> Standard Error stream:

— This

IS used to output the error data

produced by the user's program and

usSud

stanc

ly a computer screen is used for

ard error stream and represented

as System.err.
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Standard Streams

> Following is a simple program, which creates InputStreamReader to

read standard input stream until the user types a "q"“.

public static woid main(5tring args[]) throws IO0Exception {
InputStreamReader cin = null;
try 1
cin = new InputStreamReader(system.in):
System.out.println{"Enter characters, 0" to gquit.™);
char c;
do {
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Buffered Streams

> In unbuffered 1/0O, each read or writes
request is handled directly by the
underlying OS.

— This can make a program much less
efficient.

« since each such request often triggers disk access,
network activity, or some other operation that is
relatively expensive.
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Buffered Streams

>To reduce this kind of overhead, the
Java platform implements buffered /O

streams.
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Buffered Streams

> Buffered input streams read data from
a memory area known as a buffer.

— The native input APl is called only when

the buffer is empty.
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Buffered Streams

»Similarly, buffered output streams
write data to a buffer

—and the native output API is called only

when the buffer is full.
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Buffered Streams classes

> There are four buffered stream classes

used to wrap unbuffered streams:

— BufferedinputStream and BufferedOutputStream
 create buffered byte streams

— BufferedReader and BufferedWriter

e create buffered character streams
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BufferedOutputStream Class

> Java BufferedOutputStream class is used

for buffering an output stream.
> |t internally uses a buffer to store data.

> |t adds more efficiency than to write data

directly into a stream.

— So, it makes the performance fast.
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BufferedlinputStream Class

»Java BufferedlnputStream class is used

to read information from the stream.

>It  internally uses the  buffer
mechanism to make the performance

fast.
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BufferedlinputStream Class

> The important points about
BufferedinputStream are:

— When the bytes from the stream are skipped
or read, the internal buffer automatically
refilled from the contained input stream,
many bytes at a time.

— When a BufferedlnputStream is created, an
internal buffer array is created.
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BufferedWriter Class

>Java BufferedWriter class is used to
provide buffering for Writer instances.

> It makes the performance fast.
> It inherits Writer class.

»The buffering characters are used for
providing the efficient writing of single
arrays, characters, and strings.
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BufferedReader Class

> Java BufferedReader class is used to read
the text from a character-based input
stream.

> |t can be used to read data line by line
by readline() method.

> It makes the performance fast.

> It inherits Reader class.
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File Streams

* In real life, we’ll more commonly
attach streams to data sources like

files and network connections.




File Streams

* The java.io.FileInputStream and
java.io.FileOutputStream classes

— Which are concrete subclasses of

java.io.InputStream and java.io.OutputStream

— Which provide methods for reading and

writing data in files.



FileInputStream in Java

INnput stream
Source e Program




FilelnputStream class

 FileInputStream class is useful to read
data from a file in the form of

sequence of bytes.

 FilelnputStream is meant for reading
streams of raw bytes such as image
data.



Constructors of FileInputStream
Class

1. FilelInputStream(File file):

v Creates an input file stream to read from
the specified File object.

2. FileInputStream(FileDescriptor fdobj) :

v'Creates an input file stream to read from
the specified file descriptor.

3. FilelnputStream(String name):

v'Creates an input file stream to read from
a file with the specified name.



Methods Action Performed

‘ Returns an estimate of the number of remaining bytes that can be
available() . .
read (or skipped over) from this input stream.

Closes this file input stream and releases any system resources

close() . ‘
associated with the stream.
o Ensures that the close method of this file input stream is called
finalize() ‘
when there are no more references to it.
Returns the unique FileChannel object associated with this file
getChannel()

input stream.



Methods

getFD()

read()

read(byte[] b)

read(byte[] b, int
off, int len)

skip()

Action Performed

Returns the FileDescriptor object that represents the connection
to the actual file in the file system being used by this
FileInputStream.

Reads a byte of data from this input stream

Reads up to b.length bytes of data from this input stream into an
array of bytes.

Reads up to len bytes of data from this input stream into an array
of bytes.

Skips over and discards n bytes of data from the input stream



steps to read data from a file
using FilelnputStream

v'Step 1: Attach a file to a FilelnputStream as
this will enable us to read data from the file
as shown below as follows:

» FileInputStream filelnputStream =new
FileInputStream(“file.txt");

v'Step 2: Now in order to read data from the
file, we should read data from the
FilelnputStream as shown below:

» ch=fileInputStream.read();



steps to read data from a file
using FilelnputStream

v'Step 3-A: When there is no more data
available to read further, the read() method
returns -1;

v'Step 3-B: Then we should attach the

monitor to the output stream. For
displaying the data, we can use
System.out.print.

> System.out.print(ch);



// Java Program to Demonstrate FilelnputStream Class

f/ Importing I/0 classes
import Jjava.io.¥;

ff Main class
/[ ReadFile
class GFG {

/f Main driver method
public static veoid main(String args[])
throws I0Exception

// Attaching the file to FilelnputStream
FileInputStream +tin
= new FileInputStream("filel.txt");

// Illustrating getChannel() method
System.out.println{fin.getChannel());

// Illustrating getFD() method
System.out.println{fin.getFD());




// I1lustrating skip() method
fin.skip(4);

[/ Display message for better readability
System.out.println("FileContents :");

// Reading characters from FileInputStream
[/ and write them

int ch;

[/ Holds true till there is data inside file
while ((ch = fin.read()) != -1)
System.out.print((char)ch);

[/ Close the file connections
// using close() method
fin.close();



FileOutputStream in Java

output stream ) :
Program 4 Destination




Hard Disk

variable
data




What is meant by storing data to
files?

« When we run a Java program, data is stored in
the RAM.

« To access the variable data stored in RAM and
bring it to a file on the hard disk, an
OutputStream object is created in RAM and

this will point to a file referencing to hard
disk.

« Then the data from the variable data file in
the RAM will go to the referencing file (object
of Output Stream) and from there will be
transferred/stored in the file of the hard disk.



Constructors of
FileOutputStream

1. FileOutputStream(File file): Creates a
file output stream to write to the file
represented by the specified File
object.

FileOutputStream fout = new FileOutputStream(File file);



Constructors of
FileOutputStream

2. FileOutputStream( File file, boolean
append): Creates a file output stream
object represented by specified file
object.

FileOutputStream fout = new FileOutputStream(File
file, boolean append),



Constructors of
FileOutputStream

3. FileOutputStream(FileDescripter
fdobj): Creates a file output stream for
writing to the specified file descriptor,
which represents an existing connection
with the actual file in the file system.

FileOutputStream fout = new
FileOutputStream(FileDescripter fdobj),



Constructors of
FileOutputStream

4. FileOutputStream( String
name): Creates an object of file
output stream to write to the file with

the particular name mentioned.

FileOutputStream fout = new FileOutputStream( String

name),



Constructors of
FileOutputStream

5. FileOutputStream(  String hame,
boolean append): Creates an object of

file output stream to write to the file

with the specified name.

FileOutputStream fout = new FileOutputStream( String

name, boolean append),



FileOutputStream

v’ Declaration:

public class FileQutputStream extends QutputStream



Steps to write data to a file
using FileOutputStream:

« First, attach a file path to a FileOutputStream as
shown here:

— FileOutputStream fout = new FileOutputStream(“file1.txt");

* This will enable us to write data to the file.
Then, to write data to the file, we should write
data using the FileOutputStream as,

— fout.write();

« Then we should call the close() method to close

the fout file.
— fout.close()



Method Description

void close() It closes the file output stream.

_ _ It is used to clean up all the connection with the file output
protected void finalize() _
stream and finalize the data.

FileChannel Returns the unigue FileChannel object associated with this file
getChannel() output stream.

FileDescriptor getFD() It returns the file descriptor associated with the stream.



Methods of fileOutputStream

Method Description
void write(int b) It is used to write the specified byte to the file output stream
void write(byte[] arr) It 15 used to wnte data in bytes of arr{] to file output stream

void write(bytel] ary, int It Is used to write the number of bytes equal to length to the
off, int len) output stream from an array starting from the position start



Methods declared in
OutputStream class

Method Description

this method forces to write all data present in the output stream to

flush
0 the destination(hard disk).

~ this method returns a new OutputStream which discards all bytes.
nullOutputStream() -
The stream returned 1s initially open.



ff java program to use FileOutputStream object for writing
f/f data

import java.io.*;

class FileExample {
public static wvold main{String[] args)
throws IOException

{
int i;

/f create a fileoutputstream cbject
FileOutputsStream fout = new FileOutputStream("../files/name3.txt",

true);

// we need to transfer this strinmg to files
string st = "TATA";

char c¢h[] = st.toChararray();
for (1 = @, i < st.length(}; i+) {

Ff we will write the string by writing each
/f character one by one to file
fout.write{ch[1]);

// by doing fout.close(} all the changes which have
// been made till now in RAM had been now saved to
f/ hard disk
fout.close();



ff java program to write data to file

import java.io.Flileoutputstream;
import java.util.*;

public class Main {
public static woid main{string[] args)

{

string data = "wWelcome to GFfG";

try {
FileQutputsStream output

= new FlleQutputStream{"ocutput.txt"};

Sf The getBytes() method used
Ff converts a string into bytes array.
byte[] array = data.getEvtes();

Ff writing the string to the file by writing
ff each character one by one

ff writes byte to the file
output.writel{array);

output.close();
h

catch (Exception e) {
e.getstackTrace();




/f java program to show the usage of flush{) method
import java.lo.FileQutputstream;
import java.lo.IOException;

public class Main {
public static void main{String[] args)
throws IOExceptlon

{
Fileoutputstream out = null;
String data = "Welcome to GFGY;
try {
out = new FileCutputsStream{™ flush.txt"},;
Jf Using write{) method
out.write(data.getBytes());
ff Using the flush{)} method
out.flush(};
out.close(};
h
catch (Exception e) {
e.getstackTrace();
h
¥



Java Stream Filter

e Java stream provides a method filter()
to filter stream elements on the basis
of given predicate. Suppose you want
to get only even elements of your list
then you can do this easily with the
help of filter method.

« This method takes predicate as an
argument and returns a stream of
consisting of resulted elements.



Java Stream Filter

v Signature

— The signature of Stream filter() method is
given below:

« Stream<T> filter(Predicate<? super T> predicate)

v’ Parameter

— predicate: It takes Predicate reference as an
argument.

* Predicate is a functional interface. So, you can also
pass lambda expression here.

v’ Return
— It returns a new stream



import java.util.”;
class Product]
int id;
String name;
float price;
public Product(int id, 5trning name, float price) {
this.id = id:

this.name = name:

this.price = price; i - .
} " | Uutput:
)
public class JavaStreamExample {
public static wvoid main(String[] args) { .:.'- |3 E]G E' N

List<Product> productsList = new ArrayList<Product=();
/{Adding Products

productslist.add{new Product(1,"HP Laptop®,25000%);
productslist.add(new Product(2,"Dell Laptop” 300001));
productslist.add(mew Product(3,"Lenevo Laptop", 23000f)):
productslist.add(new Product(4,"5ony Laptop”,280001));
productslist.add(new Product(3,"Apple Laptop”, 20000f)):

productsList.stream()

filter(p - > p.pnce> 30000} // filtenng price
.map(pm ->pm.price) /{ fetching price
forEach(System.out:println); // terating price

S

Java Stream filter()
example



