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OOP through JAVA (JNTUK-R19-2-1-ECE)

UNIT1V: 1/O PROGRAMMING

— : ;s Files.
Text and Binary 1/0, Binary /O classes, Object 1/O, Random Access

Event driven model, handling events

1. TEXT AND BINARY l/O:

* Text files are more readable by humans .

* Binary files are more efficient
- computers read and write bifary files more easily than text
 Java binary files are portable ‘
— they can be used by Java on different machines
— Reading and writing binary files is normally done by a program
— text files are used only to communicate with humans

Java Text Files Java Binary Files
« Source files _ » Executable files (created by
. (kcmintﬁlly input files compiling source files)

* Occasionally output files * Usually input files
e Usually output files

Example:
* Number: 127 (decimal)

- Text file
» Three bytes: “1”, “2”, “7”
* ASCII (decimal): 49, 50, 55
* ASCII (octal): 61,62, 67
. Ascl](binary):00110001,00110010,00110111

— Binary file:
* One byte (byte): 01111110
* Two bytes (short): 00000000 01111110
* Four bytes (int): 00000000 00000000 00000000 01 111110

i) TEXT FILE 1/O:

» Important classes for text file out
. Put (to the file)

FileOutputStream  [or FileWriter|
» Important classes for text file in
BufferedReader

FileReader

Put (from the file):
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» FileOutputStream and FileReader take file names as arguments.
+  PrintWriter and BufferedReader provide useful methods for easier writing and reading.

» Usually need a combination of two classes
« To use these classes your program needs import java.10.*;

2. BINARY 1/0 CLASSES:
- The abstract InputStream is the root class for reading binary data, and the abstract OutputStream is

the root class for writing binary data.
- InputStream, OutputStream and their subclasses are for performing binary I/O is depicted as,

F11aInputStruam
DatalnputStraa-I
InputStream FilterInputStream I(l-‘
BuﬁaradlnputStrna-

ObjactlnputStraan
Object

F11uﬂutput5trua- :

DataOutputStream
OutputStream FilterOutputStream F |—|

BuﬂurudﬁutputStrann

ObjﬂctﬂutputStrunl

3. OBJECT 1/O:

- ObjectInputStream/ ObjectOutputStream classes can be used to read/write serializable objects.
- DatalnputStream/ DataOutputStream enables you to perform I/O for primitive-type values and
strings.

- ObjectInputStream/ ObjectOutputStream enables you to perform 1/0 for objects in addition to
primitive-type values and strings.

- Since ObjectInputStream/ ObjectOutputStream contains all the functions of DatalnputStream/
DataOutputStream, you can replace DatalnputStreanﬂDaIaOutputStream completely with
ObjectInputStream/ ObjectOutputStream.

- ObjectInputStream can read objects, pnmltwc-type values, and strings is depicted as,

Java.io.InputStream
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Type

«interface»
ﬂnjectStraanCanstants

v

]
i
Java.io.OutputStream :
| «interface»
: Java.fn.ﬂatﬂﬂ”fput
— | ;
: «interface» ”
java.1n.Dbjnutﬂutput$trual "”{>' .jﬂvg.fuigﬂiﬂfifgtp_#_ _ biect
B ‘ T writeobject (o: Object): void Writes an 09)=

+ObjectOutputStream(out: OutputStream)
r——

4. RANDOM ACCESS FILES:

- This class is used for reading and writing to random access file.

- A random access file behaves like a large array of bytes. _ ad write
- There is a cursor implied to the array called file pointer, by moving the cursor we do the re
operations. _

- If end-of-file is reached before the desired number of byte has been read than EOFException

is thrown. |

- It is a type of IOException.

Constructors: |
Constructor . . Description i
R T T T PN CE W UL 1< AP oos L /S MR T P s Virss” (8 MM W A S TAPRIT OV TRy T+ e SERCPRE — P Pe CREE RS = 2
RandomAccessFile(File | Creates a random access file stream to read from, and
file, String mode) optionally to write to, the file specified by the File
' argument.
RandomAccessFile(String name, |  Creates a random access file stream to read from, and
String mode) . optionally to write to, a file with the specified name.
Methods:
S B o o o T J':T":’__?F—T“’ N T T T T

! Ll
i

Modifier and  Method Method: -5 b RS e R GG

- . cj.-;se() uetilip e [t .Clos_; s m,smd;m:;;; E:E:MT“M“‘

| @0Y System resources associated with thinst,:,l,fises
FileChannel getChannel() :; ;Thmﬂ,n-:: :.::' unique Eil_;eg_h_@__nn_gj obiect ass_om;te(l
o0 s 00 32 g o g
String readUTF) |  Itreadsin a string %Es};‘“ ile
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Void seek(long pos)

Void writeDouble(double

V)

Void writeFloat(float v)

Void write(int b)

Int read()

Long length()

Void seek(long pos)
Example:

import java.io.IOException;
import java.io.RandomAccessFile;

public class RandomAccessFileExample {

It sets the file-pointer offset, measured from the |
beginning of this file, at which the next read or write

OCCurs.

It converts the double argument to a long using the
doubleToLongBits method in class Double, and then
writes that long value to the file as an eight-byte

quantity, high byte first.

It converts the float argument to an int using the
floatTolntBits method in class Float, and then writes

that int value to the file as a four-byte quantity, high
byte first.

It writes the specified byte to this file.
It reads a byte of data from this file.

It returns the length of this file.

It sets the file-pointer offset, measured from the
beginning of this file, at which the next read or write

occurs.

static final String FILEPATH ="myFile. TXT";

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

try {

System.out.printin(new String(readFromFile(FILEPATH, 0, 18)));
writeToFile(FILEPATH, "1 love my country and my people”, 31);

} catch (IOException e) {
e.printStack Trace();

}
}

private_static byte[] readFromFile(String ﬁlePgﬂMsiﬁw&ﬁ_;_ -

- threws IOException {

RandomAccessFile file = new RandomAccessFile(filePath, "r");

ﬁle.seek(position);
byte[] bytes = new byte[size];
file.read(bytes);

file.close();
\

e ————
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return bytes;

i i int position)
private static void writeToFile(String filePath, String data, intp

throws IOException { , "
RandnmAccessFilﬁ file = new RandnmAccessF1le(ﬁlePath, ™w");
file.seek(position);
file.write(data.getBytes());
lle.close();

(]
!

file.
. .yt dom qCcCeSS
- myFile.TXT contains text "This class is used for reading and writing 10 ran

a!ler running the program it will contains,
This class is used for reading I love my country and my peoplele.

». EVENT DRIVEN MODEL - HANDLING EVENTS:

I'I'R UNIT-3 TOPIC-4 (PAGE-63)

5. Managing I/0 files in Java:
_Stream in java is a path along which data flows.
- It has a source and destination |

3oth the source and destination may be physical devices or programs or other streams In the s

program.
Java Stream Classes

Byte Stream Classes Character Stream Classes

Input Stream Class m _ | m

(Datainputstream) (DataOutputsiresm) (ButteredReader) (Butferedwriter)
7 Giving Input in Java: - - o - _ s
_ Java has various ways to read input from the keyboard. Some of them are
i) Direct Method ,

ii) Using Command line Arguments
iii) Using DatalnputStream class
iv) Using BufferedReader class
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v) Using Scanner class
i) Direct Method:
- In this method, we will not use any input method.
- Directly we are initializing the input values at the time of declaration.
Example Program:
class Sum

{

public static void main(String args(])
!
* int a=10,b=20;
System.out.printin("Sum of two numbers="+ (a+b));

}

}
Qutput:
Sum of two numbers=30

ii) Using Command line Arguments:

- The arguments which are passed in the execution line while executing a program.

- To receive the command line values, the main() contains a parameter of type string array.
- Then it reads the command:-line values in the form of strings. | |

- So we convert those strings into primitive type by using the concept called wrapping.

" Example Program:
class Sum2
{
public static void main(String args[])
{ i .
int a,b;
a=Integer.parselnt(args[0]);
b=Integer.parselnt(args|1]);
System.out.printIn("Sum of two numbers="+ (a+b));
} .
}
Execution:
>Javac sum.java
>java sum 10 20
Output:
Sum of two numbers=30
ii? Using DataInputStream class -
.oJava cw ' in.the form of strings:
e H he I¢ gsonly. R e
. Thl H:Eeyt:? IVes input in the form of bytes.
S ntax:a nputStream class object reads input in bytes.

DatalnputStream dis=pew DatalnputStream(System.in);
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n the

: stores |
- A method called readLine() takes the bytes from DatalnputStream class object and S

form of strings represented like, |
dis.readLine() lled Wrapping.

- So we convert those strings into primitive type by using the concept ¢
Example Program:

import java.io.*;

class Sum

{

public static void main(String args[]) throws IOException

{

int a,b; _
DatalnputStream dis=new DatalnputStream(System.in);

System.out.printin("Enter values for a,b");

a=Integer.parseint(dis.readLine());

b=Integer.parselnt(dis.readLine());

System.out.printin("Sum of two numbers="+ (a+b));

} .
}

QOutput:

Enter values for a,b

10 :

20

Sum of two numbers=30

iv) Using BufferedReader class: ==
- Java can take inputs in the form of strings only.
- The keyboard gives input in the form of bytes.
- The BufferedReader class object reads input only in characters.
- So we require a mediator class (InputStreamReader class) to convert bytes into charcters.
- The following steps are required to give input using BufferedReader class
Stepl: Attach Keyboard to Mediator class
Step2: Attach Mediator class to BufferedReader class
Syntax: -
BufferedReader br=new BufferedReader(new InputStreamReader(System.in));

- BufferedReader class has a method called readLine(). it is ‘
keyboard and stores in the form of strings. 0, itis responsible to read any value from th

- readLine() will fetch an entire string upto space given or new line
Example Program: o
import java.io.*; |

class Sum S e ———

{
public static void main(String args|]) throws I0Exception

{

int a,b;
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System.out.printIn("Enter values for a,b");
a=Integer.parselnt( br.readl.ine());
b=Integer.parselnt(br.readl.inc());
System.out.printin("Sum of two numbers="+ (atb));

}
Qutput:

Enter values for a.b

10

20
Sum of two numbers=30

v) Using Scanner class:
_ Scanner is a class in java.util pac

double etc. and strings. ‘ |
It is the easiest way to read input in a Java program.

It the java.util package. e . :
- ![tl:: .?:: Sca:mcr class breaks the input into tokens using a delimiter that 1s whitespace by default.
- It provides many methods to read and parse various primitive valu_e-s. |
- Java Scanner class is widely used to parse text for string and primitive types using a regular
expression.
Example Program:
import java.util.Scanner;
class Sum
{ |
public static void main(String args[])
{
int a,b;
System.out.printin("Enter values for a,b");
Scanner in=new Scanner(System.in);
a=in.nextInt();
b=in.nextInt();
System.out.printin("Sum of two numbers=" + (at+b));

kage used for obtaining the input of the primitive types like int,

}
}

Qutput:
Enter values for a b
10

_20 . ) i — aa—— o g o
Sum of two numbers=3()

8. Wrapper classes in Java:

) Wrﬂ]fpe Fclass in java provides the mechanism fo convert primitive types into objects and objects
Inlo primitive types.

H____
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- : . - ) - . . . " e i5 Cﬂ”ﬂd
Converting a primitive value which is in the form of a string into its pnmitive YP

Wrapping.
- T'o do Wrapping, each primitive type is having a class called Wrapper cla
- Wrapper classes contains a common static method called parseXXX() met

casting or conversion.

- These Wrapper classes are available in java.lang package. |
e different wrapper classes for the primitive data types given in a table as,

Primitive
Type

A% Pl i o A

boolean

char
byte
short |
lnf
Long
Float

double

T, N s

Boolean

TV T RETIEnTY U TPV T ORI EITRYT T |
. LS "

Wfapper class

e A e e —

Character

L4
e |
i F
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hod and it IS used for
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