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File Input-Output
In this video, we will discuss one very common things which many programming language
usually provides. JAVA is now a exception, JAVA also support this facilities it is called the
file handling. So, in this program we will discuss about file input-output. Now we are some
way already familiar to handling files while we are discussing about that JAVA 10 in the
JAVA dot 10 package and they are basically different way the input stream and output stream
can be handled. And out of the different sources of input data and then output destination file

was considered one important there.

In that context we have already studied about the file, but file needs to be studied more details
because it has some many other things to be considered which is not possible to consider
there in the stream handling actually or JAVA 10 stream as a JAVA 10 stream. Now for this
purpose, in JAVA.IO package there is one class has been defined, this class is called the file,
but there are file two types. One is called the sequential access file and another is called the
random access file. So, first we will discuss about the sequential access file and then random
access file will be discussed in another discussions.
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So, today’s topic which we want to include here basically the file concept in JAVA. File is
for the permanent storage of data actually if you want to store some data in a permanent
manner that usually use the file. Now regarding working the file obviously file cannot be
created automatically, file cannot be created manually rather it can be created automatically
whenever you just open a file if it is not available, then it will basically create the file actually

it is the concept, but whenever open a file in the write mode it is possible.

Reading a file it does not that file will open automatically so that is not right. Now, so, file
creating is a one concept, so it will automatically open when you want to write first time into
the file starting from the null file actually otherwise, there are some some operations or
management is required in order to have the different different different facilities of the file. |
have listed few here so suppose you want to see the status of the file whether file is readable
or writable or file is exist or not, so these are the difference or in which directory the file is

available, what is the path name all those things is basically status.

Then next thing is the retrieving data either storing data into file or reading data from a file.
Next is that merging the two contents, the contents from two files into a single another file so
third file can be created taking the data from two or more file sources. So, it is there and then
finally we will discuss about interactive input output, you read some data from the keyboard,
store into file or you read some data from the file, do some processing, write back into

another file or display the data after processing into computer.

It is called the interactive input output and GUI input-output is very common in many
application where the graphical user interface will be there where you can just suppose you
are booking a ticket online so you have to enter the data so the graphical user interface, the
interface will be given to you from where you can enter the data and then you can submit the
data will go where it will go? It will automatically store in a file. So, this is the GUI input-

output we will see exactly how it is possible.

| can give a simple program for your practice so that you can learn many thing and then
following the program that I will demonstrate, you can write your own program, but it require
obviously graphical user interface namely say AWT or Swing. So, if you are not familiar to
Swing then you can face a little bit problem otherwise it is fine. | assume that you are already
familiar to JAVA Swing or JAVA Apex or JAVA AWT. So, this is basically our plan for
today.
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Let us proceed regarding discussions of the files in JAVA. So, file is basically an object, like
other object in object oriented programming as you know everything is an object. So, file is

an object and this file object is basically for permanent storing of data.
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Java provides java.io package which includes numerous class definitions
and methods to manipulate file and flow of data ( called File I/0 streams )
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So, this file as | told you we are already familiar to handling files using as a byte stream like
file input stream or file output stream that is for byte stream or also file reader or file writer as
a character stream or whatever it is there, but in this lecture we will discuss one is called file
another is called random access file. These are the two classes which are very important

related to the file handling.



This file is basically sequential access file and this is the file is called the random access that
means you can read from any position, write into any position that is why it is random access,
but here file reading or writing can take place sequentially and another thing is that this
particular type of file can allow you to work in one mode only. So, there are several mode

read mode, write mode or append mode.

But random access file it can be opened both read or write mode together at one time,
whereas this file can be opened at one mode only either read mode or write mode or it is
append mode is basically one version of write mode. So, this is the idea about there. So, all
those write these are basically JAVA supports available in the package JAVA dot 10 and

there are many classes already defined which we have already studied in the last discussions.

And today we will discuss about these files in details and then random access file will be
covered in the other class. So, let us first discuss about the file structure actually what we can

do using file concept it is there.
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<= Using class File

* There are three constructors

*File myFile;

':n'_.v'r‘i'.e = new(File(f1 leName) ; 1/ Constructor 1
g —_—

'Pile myFile;

'myFile = new hlG (pathiame, fll—'uane); {/ Constructor 2

i —

*File myFile;
*File myFile = new F:le[nyl)i:‘, fileName); /f Constructor3

So, here are basically file | told you is an object so if it is an object then how this file object
can be created. A file object may be already available how we can make it active or
instantiated. So, there are many constructor file there. Now, here | have given some syntax
how you can do that. First of all, you have to create a file object and whenever object needs
to be created you have to give a unique reference to this one. So, name of the file should be
given here my file and naming of the file whenever you give the name of the file it should be

compatible to your system.



Now many systems like windows and everything can allow you to create the file with blank
space in between or underscore or some characters permissible characters, but not all. So,
whatever the naming convention that basically allowed in your operating system you have to
follow it here. So, basic convention that is basically followed is the same as how you declare
an identifier. So, naming and identifier or variable is same as giving the name of a file as an

object so that procedure we will follow it.

Now as the file is a class so you can create an object of this class by giving the name of the
object here then this file can be created. So, a constructor is there, there are many constructor
I have listed 3 constructors. This is the one constructors, this is the another simple
constructors, this is another constructor and this is the third constructor. These constructor are
for different purpose this constructor basically take the initial file name this is the input file
name and then this file constructor will create a file object and this basically reference to the

file object. So, this is the file object.

So here, you have to supply the name of the file and here this is another way. This is basically
you can give the name of the file and you can direct that in which path or in which directory
the file will be stored. So, you can specify the name of the path where the file will be stored.
Now this actually this will create an instantiation that the file will be created in the same
directory where your program is running so is a working directory, but here from the working

directory to any other directory you can create a file.

And this is the third way where you can mention the directory name because in your working
directory there may be sub directory or some other like. So, you can give the name of the
directory and the file name. Now if the directory is not available at the moment, then it will
create a directory under the working directory and this file name will be created there in this

one.

So, this is basically the way the file object can be defined or object of the file can be created
and once the file object is created then our rest of the things is that how you can store the
data, how we can read the data from there either using file input stream or file output stream
or file reader file generators those are the usual concept we are already familiar to can be

followed here.

Now let us proceed further. So, basically what you can do is that first of all you have to create

the file object and | have mentioned the 3 different way the file object can be created.
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=" Using class File

» String getName()

i String getPath()
* String getAbsolutePath()
* String g LlPernl()

* boolean renameTo(File newFilename)

Once the file is created then we can have the different information relate to the file can be
obtained. So, in one object is created so this object is basically give a connection to a file.
File is having some name so if you want to know the name of the file so you can call the
method getName, all these methods are defined in the file class. getName, getPath in which

path the file is located.

getAbsolute path with respect to the with respect to the root or home and then getParent that
means which is the parent directory of this path and then rename that means if you want to
rename the file name then you can do also. So, these are the few already methods are
supplied in the file class and you can use it for your managing files. So, these are the file
related operation that you can do. Let us have some illustration so that you can understand
about it.
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=" Using class File

* boolean exists()

WHAT

+ boolean canWrite() “E m

+ boolean canRead()
* boolean isFile()
+ boolean isDirectory()

+ boolean isAbsolute()

Now there are again few more methods are there in the class file. So, this is a class file there
are many methods are there whether file exists or not. You can create a file object, but file
may not exist that is what you can write that means whether file is write mode or read mode
or read permission or write permission is available or not so that you can test. So, it is

basically to check whether read permission is there.

Whether it is a file or it is something else because something which is not as a stored as a file
it is it is some some sort of what is called the internal or hidden things so you can check it
and then directory whether it is a directory or not is absolute path or not. So, these are the few
methods related with the file management that you can consider while you are working with
file.
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=" Using class File
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Now so there are many other information also you can have it. So, when you create a file the
data of creation of the file, if you modify the file, date of modification of the file, length of
the file also can be available. If you want to delete a file also you can have the method for
that and if you want to make a directory, if you want to make a directories list of directories,
if you want to make all the list of files under a current directory those are the iterative

program which is defined in the class file.

That means many more things related with the file management also can be obtained from the
class file and that is a great advantageous for the program because from the program point of
view we can create something from the program itself instead of doing this things manually
rather. So, automatically many more things can be done related to the file handling actually.
So, these are the file handling utilities that JAVA supports to the programmer.
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Now let us have certain programming understanding because we have discussed many

utilities that is there so better it can be understood if we follow certain program.
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=" Example 45.1: Knowing information about a File object

fmport fava.lo.File
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L= new Fileage] 1))

So, the first illustration it is basically explain you to know the different information about the
file. So, this is very simple program you can follow. Let us look at this program this program
is basically related to test a file. Test means the name of the file, path of the file, size of the
file like. So, here is the program actually. So, this is basically the file objects to be created so

this is basically reference to a file objects.



So, whenever file that can be referred to this file to check. So, this is the name of the object.
Now here, so file to check you see this object can be connected to a file. Now here, args | so
basically this is a common line argument you can test one or more file. So accordingly, while
you run this program you should pass the name of the file or files 2 files, 3 files, 1 file if you

do not pass no file it will not do anything so because it is there.

So, common line argument should include the name of the file. So, whatever the name of the
file you pass through the common line here it basically here from there then argument so it
basically create a connection from your file. This is the name of the file that you have passed
as a common line right and it basically connect to this. So, now it basically is the file object.
So, this file object connect to the name of the file that you have a passed as a first argument,

second argument and so on so on it basically run the loop.

So, letter is the first name is abc dot text so it basically file check is basically refer to abc dot
text means this is the file object. Then you pass this file object as an argument to this method
which method is basically used at different method we will discuss this method right now as a
continuation of this program. So, what this program we will do is that it basically get file and
get information regarding the file that you are that you are interested.

Now if args dot length is not is equals to 0 or like then it basically error that you should give
the name of the file to run this problem. So, this is basically first part of the program. Now
here you see how we can define these two method getPaths and getinfo regarding the status
of the file actually. So, in the next part as a continuation of this program we define this two

methods get path and get info.
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=" Example 45.1: Knowing information about a File object

| g tatic vold getPatha (Pile ) throws ICException |
nout.printly (" + fguthame( ) )
e, cut.printin (" " ¢ f.getPath () );
em,cut.println (" 4 L.getParent () );
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else

So here is a definition the first is a getPath method it takes as a file object that you pass it and
it should throw 10O exception in case some error occurs either file is damaged, file is not
available, file is not readable or these kind of things are there. Then you see the getName
method we have already mentioned that for this file object the getName that means it will

return what is the name of the file.

getPath it will basically in which directory, in which location the file is available getParent it
basically say that what is the directory that file is available. So, this basically regarding the
getPath. Similarly, getinfo regarding the file many information can be available. So, this is
basically if f dot exists that means if file exists, then only it will do otherwise it say that file

does not exist error.

Now, so file exists then f dot can read whether this file is readable then it will basically print
is a Boolean whether it is write mode that means you can write on the file or not it can give it
and on when is the last date this file is modified it will print the date and what is the size of
the file in bytes length. So, these are the different information that you can obtain for a file

which you passed as an argument and then you can read it.

So, you can run this program with many test cases so that you can check that your program is
working and you can obtain the different information of the path. So, this is a good program

to understand about learning about the file handling utilities in little bit.
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Storing Data into a File

So, there are many more those methods are there you can use it, but this is a representative
examples so that you can follow and you can use it. Now so this is basically regarding file
handling utility that we have learned now let us see how we can store data into a file. So,
storing data into a file we have already familiar to this kind of activities while we are
discussing about stream 10 byte stream or 10 character stream. There also we use that how
the data can be stored either reading from the keyboard or copying from one file whatever it
is there. So, we will do the same thing again here, but in a different manner of course so that

we can have few essence about it.
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=" Example 45.2; Storing and reading data in the same file
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File pntFily = new File(" t");




So here read, write integer so this program basically we want to exercise reading and writing
into files. Some integers or some tabule you can write into the file. Now for this purpose we
can create any object file input stream or data input stream or file buffer or file depending on
whether you want to read as a byte mode or character mode this one. Here in this example we
want to read we want to read a file for in the data input stream that means read the file as a
byte form so, for which we create the input stream object and then output stream basically to

write it.

So, two stream objects are created and so initially they are null because they are not
connected to any input source file. Now here we just create a file object this is the name of
the file. In file now this file this is basically our file object now we can create an input stream
connected to this file in the next part of the program we will give you how this file can be
connected to a impaired stream so, you can read the file from there as a byte or it can be read
from a primitive data also. Data input stream is for the primitive data reading actually as a

primitive data.
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=" Example 45,2: Storing and reading data in same file
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So, the next part of the program if you follow it basically tell you how it can be done. So
now, you see so the file or the object is there now data output stream we create another object
it is called the data output stream that means it will write some data into it. So, data output
stream and file output stream int file. So, this basically integer file from which we want to
read some data. So, we want to write some data into this file first and then this file we will

use to read data from there.



Now how the different data can be stored there? Now here we have used one random number
generator so it is a random number. So, 20 random number will be generated using this
random number generator and this number will be converted as an integer and then writing
method we can call for this data output stream so that this integer we generated we will store
into this file int file which we have already have this one int file object is created. So, this
program this part of the program basically create a file and this file contain some random

number 20 random numbers.

In the next part of the program let us see how we can read this file using our data input stream

object. So, now data input stream can be connected to this int file.
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=" Example 45,2: Storing and reading data in same file
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So, this is the next part of the program where you can see how the file that have been created
recently can be read actually. So here, these are data input stream object we have already
declared there. So, we can create a connection this connection is basically you see Int file and
this is as an input stream because we want to read the data from this file and data input stream

basically it will read the data in a primitive fashion although it is in byte mode.

So, byte stream is there but return will be in a primitive mode. Now here again the loop
because it contain 20 data we want to read all 20 data. So, read int all date is integer form so
read int n and then print the data. So, whatever the unknown number it was generated in the
earlier file store in a file and in here we are reading the file. So, this basically gives a reading

and writing file using data input stream it is clear.



Now | can repeat the same program and | have not given | just give as an exercise to you so
that you repeat the same reading writing, but not using byte stream like data input stream or
data output stream rather you can repeat using file reader and file writer that basically we will
first you call the file writer to create the data with integer random 20 random numbers and

then use the file reader to read the data and print it in the console.

So, that program you can practice of your own just left as an exercise. So, we have learn
about how the data can be stored and stored data can be read this is an example that you can

follow it.
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Now we will discuss about how two files can be merged together. Merging means content of
the two files can be copied into a third file like. So, so this is there is unique one input stream
is available and this is called the sequence input stream class. The sequence input class we
have not discussed in details, but now we get an opportunity to cover it this is basically useful

for merging two files or it is called the concatenating, concatenating two files.
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=" Example 45.3: Concatenation and buffering
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It can be used 2 files, 3 files or sequence of files also it can be there. Now we will consider
this example how the two files can be merged together. Let us have the illustration this is the
program. This program is basically merged file demo and here we create the two objects the
file 1 and file 2. The two objects are of file input stream they are basically for reading. So,
two files are for reading initially they are not connected to any files so we made the null.
Then we create another file 3, but this file 3 as an object call sequence input stream.

This sequence input stream | was just referring here this basically a class which basically
takes an input of two files. It will read one file and then copy into third file once if the first
reading is over then it will open the next file and copy this one. So, automatically it will do it.
Now let us come to this file 1 we just connect this file 1 to this text 1 data. So, this file 1 is
basically is a input stream collection from your program two input stream. Here the target file
is basically a source file is textl dot data. So, file 2 this is another source text 2 data. Assume

that these two files are already been created and available under your working directory.

So, we just open the two files file 1 and file 2 for the merging purpose, so two files are here
file 1 and file 2 that needs to be merged together. Now you note this statement this is very
important statement here this basically call this sequence input stream this class object we
created. Name of the object that will be created is file 3, but it will return the file 3 taking file

1 and file 2 are the two input.

So here, two inputs are given to this constructor actually this constructor will create the object

is a third file concatenating the content of file 1 and file 2. So, it is called the sequence input



stream because first it will take file 1 content so it basically byte by byte copy, copy into file
3. Once file 1 is copied then it will open the file 2 byte by byte it copied into the end of the
file 3 that is there. So, file 3 will basically the concatenation of two file, file 1 and file 2. Now
so this basically give the concatenation.

Now here you can see how we can write open this file to read this content file 3 we use the
buffer input stream as an in buffer. You can read some file reader also no problem that can be
done also and here out buffer we want to create the output for purpose. So here, basically file
3 as an input we read this file 3 and we write this file 3 as an output that means it is a console.
This is basically standard output system dot out just opposite to system dot in. System dot in
is a standard input called output and system out out is basically the standard output console or

monitor. So, we create the two stream one is input stream from which the data we will read.

And another stream called output stream to which the data will be sent. Now here basically
let us see how we can read the data from input file and then print the data on to the console.
So, here we read a character so this is basically the character reading. So, it read a character is
basically this is buffer input stream. So, we read as a byte so this basically read byte and this

basically returned as a byte.

Byte can be store as an integer so it is an integer and then we just write this byte converting
into the character and display on the output buffer. So, this is basically system dot out. So
basically this statement is basically continue reading byte and byte and display on the
monitor. So, this way the file 3 which merging of the two file that you can create giving some

initial text in it or data in it and then you can write it and you can set it.

And finally you can close the buffer both file 1, file 2, file 3 so many objects have been
opened related to the file and those thing should be copied here. So, this program explain how
the data or how concatenation and buffering both can be done together using a simple

example. So, these are the program that we have discussed about.
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Interactive Input-Output

And then we will quickly come to the interactive input output. The idea is basically you read

something from your side and put into the output you can understand what is basically the

program to be done.
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S Example 45.4: Interactive input and output
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I have just given an idea about how this program can be done for you. So, you program you

can check it so this program is basically interactive input output is basically read at the token.

Token means symbol one by one and then it basically print on the screen. So, here data input

stream the object is created from the standard input that mean we want to read something

from the keyboard and we use the stream tokenizer basically read as a token.



Here, the string token by default is a blank space. So, you type something and then space it
can sent a token then next again type something again space again another token and it will
continue until you end the program by control z as a ending. So, this is the string tokenizer
that you can consider for this purpose. Now here we create so this is the data input string to

read something from the keyboard.

And here whatever we read we want to store into a output is called invent data that we just
want to read. Now here we are giving some prompt and reading that token and then we
convert it into the data and store into the file here. So, enter code number like read line
converting the string tokenizer, string and then next token read the next token and then

convert.

And this way you read few data from the keyboard and then store the data like code, items,
cost these are different value that we read from the keyboard and is store as a temporary
variables and finally we are to redirect to them to an output file the data output stream that we

have invent data actually we have created.
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=" Example 45.4: Interactive input and output

So, here the next part of the program which basically save the data. So, here you can see the
data that we have read code, items and cost and everything we can write into the output file
and then the same output file can be again opened and then we read the content and here
basically reading. This is again another input string we have created, reading the data and we

can read the data.



Now this program is very useful whenever we want to write some objects into the file. Now
writing objects and reading that is again another concept is called the serializable while we
will discuss the concept of random access file in our next lecture while we cover it. Anyway
so this program also can be used to | mean write the object actually because object has some

fields those fields are is a primitive data type like this one.

So, we can traverse each objects and object wise, object wise you can store into data and
reading also in the same fashion the way we write it and so this is the one naive approach of
course. So, reading field by field for an object and then again getting back field by field
reading from the input and then reconstructing the object then are also possible and directly
as an whole object also you can store the data and whole object also we can read that is

another topics to be discussed. So, this is example and is a interactive input output.
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Let us have some other example about another application rather we can say is a graphical
input output. This program if you are not familiar to the Swing and others you will find it bit
difficult. So, I will not think about that sense, but assuming that you have little bit knowledge

about graphical user interface.
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= Graphicalinputandoutput

E’,l'mﬂc Student File
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It basically first create an interface. This interface will look like this so this interface has the
few text field it is there so here user will type as a roll number, then student number and then
marks and then enter if you just click the button then data will be saved to a file and then next
entry can be allowed and then this way data can be read from this interactive it is basically
GUI and then data will be pushed to the output.

And then whenever your work is done then you can click the done button and then that
program will end. So finally, data whatever you input it will be stored in the file then you can
open this file, read this file and whatever it is there. Using file utility many things you can do
it. So, this program is basically is a simple way | have written for you.
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=" Example 45.5: Graphical input and output

import jovi,io 4
import java.ast.*;

clags dtudentkilo extends Frane (

efining wind nt
Text¥iela nunber, name, marcs;
;"ll.;ljll snler, done;

[ Jaabol nunlAERT, Tramalabel, marklabel:

(
‘ Datadutput St rean dog) |

tlalizo the Pram

" public Studeat¥ile(){
super (" | f )i
| l z
| otup the vindis
pubi e void aetupd) {

resize (400, )

aetlayout (new GridLayout{d,));
the conpanents of the Pran

And I just explain this program because it is okay | explained the program rather we can say.
First of all we have to create the user interface using text field, button, label and then we
create the data output stream because you want to write the data and here the label these are
the 3 different level, their names, roll number and then marks obtained by the student and
those data will be created in a file called student file. So, student file we have to create it and
then this is basically display the graphical user interface with some keyboard even handling

mechanism in it.
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=" Example 45.5: Graphical input and output

/1 Continuad of. .

{ number = pew Textiield( ')
_‘ nunter = pew Textiield(il);
| numbabel = new Label{" bor");
name = new TextPield( ');
nameLabel = new Label (" | [
| narks = pew TextField{ %))
| marklabel = new Label {"Macka®) )
enter = pew Button("ENrent)y;
done = new Button ("HONE")

A (nunlabel) ;
adiéi (nunber) ¢

aac
| ada(marks)
‘ acd (enter) ¢

adid (done) ¢
o tho Pra
show();




So, this is the continuation of the program is basically how you can create the interface it is
shown the interface, there are different buttons and label, text field those are created it needs

to be entered into this one and when this interface is created we have to print the interface.

So, the interface can be print.
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=" Example 45.5: Graphical input and output

try |

08 fev (NLatuLpuLStIean| new Flleoutpatsteean| 1
|

| catoh{l0Cxcoption o) {

| Lum et pr Lt Le o, tosteingd)) s

stom oxitli)s

Nt nawy

un « (new Lateqor(gunbor. qettest ()| dntvalue ()
tey | i
dan, vedse

In the next code you can see how the interface can be print by running the print method here
and then this basically create the object data output string where the file will be created.
Name of the file is student dot dat and then here write to the file add record this basically
using the right int is a student name as a string the marks just write and then these are the
value that you have read from the interface will be here is the read from the interface will be
stored into this output data file. So, this basically work for you as a simple graphical

interface.
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{ Continued on.
cateh(1CException u) ( }
[ Lhe text fis]

nurbor, setToxt (Y ) ;
name. setText (" %),
marka.setlext(* *);
|
ng the r ind ¢ 1 the Textl i
public void aleanupl) |
LE( ket gut Text (). wguals(" ")) (
addRacordl) )
[ )
try (
| doa.floshi);
[ doy.clogel) i
!
cater(T08xeoption e} { |
)

{1 Continued to next ..

And here is basically the program that you can write and once you complete one writing so
clean up is there because if you done enter so it basically fresh the interface so cleanup. So,
the next record will be allowed to enter it and this program you can practice, you can run in

your own machine and you can check that it is working.
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<= Example 45.5: Graphical input and output

public boolean action(Cvent svent,Object o) (
1€ (event.target Lnstanceof Rutton)

g (event.arg.equala ("ENTER"H) |
addiecord()
return true;
)
roturn super. action(event, o)}

)

This is keyboard handling, event handling it is used because we have to enter the document
and then either click the button. So, there are two events to be care here there are button

events are there enter and then done two things that we have to use it.
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=" Example 45.5: Graphical input and output

public boolean handleEvent (Event avent) [
Af(event target instanceof Button)
12 {event .arg. aquala ("NONE")) |

cleanupl) :
Systen,exit(l);
returh true;
|
retuen super, handloBvont fovent)
)
4 Lhe progra
public static void main (String args{)) (
StidentEile student = new Studentlile():

student , setupd) &
|
|

So, there are done and enter the two buttons are to be clicked once it is there then it will call
some events to be takes place and this is the main method where it basically call this file
create student file and then student dot setup that method we have already define it earlier.
So, this program you can run it is very interesting program actually is a very simple, but you
can run it and you can check that this is working and the student dot data file will be created.
This file will store the data which basically is here. So, it is a data entering activities that we

have studied about it.
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» https://cse.iitkgp.ac.in/~dsamanta/javads/index.html
» The Complete Reference, Herbert Schildt, 9* Edition, Oracle Press

» https://docs.oracle.com/javase/tutorial/




Now we have discussed about file 10, file 10 is exhaustive content actually many more
information that you can obtain for which | have given the link for you. So, as a
supplementary material | should suggest you to go through the link and study in details. So,
these are the topics that | want to convey it for today. Thank you, thank you very much.



