v we have been using the functions such as scanf and printf to read and write data. These are
iented I/O functions, which always use the terminal (keyboard and screen) as the target place.

wurl@ﬁhe-:as long as the data is small. However, many real-life problems involve large volumes of
and in such situations, the console oriented /O operations pose two major problems.

[ ltbemes cumbersome and time consuming to handle large volumes of data through terminals.
‘2. The entire data is lost when either the program is terminated or the computer is turned off.
It is therefore necessary to have a more flexible approach where data can be stored on the disks and

d whenever necessary, without destroying the data. This method employs the concept of files to store
a. A file is a place on the disk where a group of related data is stored. Like most other languages, C

ing a file,

ing a file,

) data from a file,

data to a file, and

sing a file.

re are two distinct ways to perform file operations in C. The first one is known as the low-/eve/
 uses UNIX system calls. The second method is referred to as the high-level /O operation and
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v

i uses functions inC's standard /O library. We shall discuss in this chapter, the'i
;'-iﬁ functions that are available in the C library. They are listed in Table 12.1.
1 f - 5 v

Table 12.1 High Level I/O Functions

ST PR, =

. | * Creates a new file foruse.

* Opens an existing file for use.
* Closes a file which has been opened for us
* Reads a character from a file.
* Writes a character to a file. o
* Writes a set of data values toafile.
* Reads a set of data values from a file.
* Reads an integer fromafile.
* Writes an integer to a file. :
* Sets the position to a desired point in the file. R
Gives the current pos_itibh in the file (in terms of bytes from the stal

|

i & | * Sets the position to the beginning of the file.

L

ELE There are many other functions. Not all of them are supported by all compllers. You should chec

’Ei ' : your C library before using a particular I/O function.

DEFINING AND OPENING A FILE

8 : If we want to store data in a file in the secondary memory, we must specify

i certain things about the file, to the operating system. They include the

4 following: :

I 3 1. Filename b

[(‘ ] 2. Data structure i

Ll 3. Purpose E
Y Filename is a string of characters that make up a valid filename for the opFrating system. It ma_; aq

i contain two parts, a primary hame and an optional period with the extension. Examples:

’} Input.data >

b store

]4 PROG.C

i Student.c | |

i Text.out ‘

i Data structure of a file is defined as FILE in the library of standard I/O function definitions. Therefore,

all files should be declared as type FILE before they are used. FILE is a defined data type. :

f‘ When we open a file, we must specify what we want to do with the file. For example, We may writg

i data to the file or read the already existing data.

ﬁ?' Following is the general format for declaring and opening a file:

1 FILE *fp;

;I fp = fopen(“filename", "mode"); ;

i The first statement declares the variable fp as a “pointer to the data type FILE". AS stated earlie,

| FILE is a structure that is defined in the I/O library. The second statement opens thefile named-.ﬁlename_
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fclose(pl);
fclose(p2);

3! is closed, its file pointer can be reused for another file.
| As a matter of fact all files are closed automatically whenever a program te Y
a file as soon as you are done with it is a good programming habit.

10 12.2
Discuss input/output
_operatlons on ﬁles :

_and handle one character at a time. Assume that afile is opened W|th

the statement
putc(c, fpl) :

Similarly, getc is used to read a character from a file that hae-.'be
the statement : Ryi "
c = getc(fp2);
would read a character from the file whose file pointer is fp2.

The file pointer moves by one character position for every op
return an end;cﬁ‘ file marker EOF, when end of the file has been re_
be terminated when EOF is encountered : ‘

the keyboard and the program writes it, character by chara
is indicated by entering an EBF c‘ha'racter whidh ie. ontrol
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The getw ang Putw Functions
The getw and putw

Putw(integer, p);
tw( fp); i
Worked- ' e

The program is shown in Fig. 12.2. It uses three files simuitaneousiy and therefore, we need to defing
three-file pointers f1, f2 and f3.

First, the file DATA containing i

(number = getw(f1)) != EOF

reads a value, a,s’signs the same to number, and then tests for the end-of-file mark.
Finally, the p/rogram displays the contents of O

ODD and EVEN opened for writing are closed be

DD and EVEN files. It is important to note that the files
fore they are reopened for reading.
Rptowan L O s |
T #include <stdio.h>
main()id e
S SEILES AT e it aes s

~int" number, i;
. printf(*Contents of DATA Ale\m\n):
1= fopen("DATAY, "w!); - /* Create DATA file
o for(i=1; 0 <305 14) < -
e s
- scanf("%d", &number);
- if(number == 1) break;
 puti(mumber,71);

¥

{

=

L= fopen(iOATAY, "r);
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The fprintf and fscanf Functions _
So far, we have seen functions, that can handle only one character or integer at
support two other functions, namely fprintf and fscanf, that can handis aatlme 08t
simultaneously. group of m
The functions fprintf and fscanf perform I/O operations that are iden
scanf functions, except of course that they work on files. The first argum
pointer which specifies the file to be used. The general form of fprlntf is

| fprintf(fp, "control string Izst), _
l where fp is a file pointer associated with a file that has been opened for
i
i

tical to the farnil ;
ent of these functio

wrltmg The eon 0l string

e vanables coﬁsta s and
il l_

contains output specifications for the items in the list. The Jist may includ
strings. Example:

‘ fprintf(fl, "%s %d %f", name, age, 7.5); | s T#;
Here, name is an array variable of type char and age is an int variable. r;’;

The general format of fscanf is
fprintf(fp, “control str:ng 5 Zt"_"'

This statement would cause the reading of the items in the Ilst from the ﬁle specified

to the specifications contained in the control string. Example: '
fscanf(f2, "%s %d", item, &quanti ty) ;

Like scanf, fscanf also returns the number of items that are successfully read. /

is reached, it returns the value EOF.

'jthe value of each item.

The program is given in Fig.12.3. The filename INVENTORY i is supplied thro gh
read using the function fscanf from the file stdin, which refers to the terminal a
the file that is being pointed to by the file pointer fp. Remember that the file po
INVENTORY. & 3

After closing the file INVENTORY, it is again reopened for readln"
the item values are written to the file stdout, which refers to the sc

h ?Ihould be taken to use the same format specifications with wﬁ_ii(?ih”
1F - A vith which




e ,L,sr.“_,ﬁt.\:
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Item name Number  Price Quantity Value

AAA-1 111 17.50 115 2012.50
BBB-2 125 36.00 75 2700.00
€-3 247 31.75 104 3302.00

Fig. 12.3 Operations on mixed data types

ERROR HANDLING DURING /0 OPERATIONS

It is possible that an error may occur during 1/O operations 0 afile. Typ.___ '
error situations include the following: &
1. Trying to read beyond the end-of-file mark. 3
2. Device overflow.
3. Trying fo use a file that has not been opened.
4. Trying to perform an operation on a file, when the file is opened for another type of op
9. Opening a file with an invalid filename.
6. Attempting to write to a write-protected file.
If we fail to check such read and write errors, a program may behave abnormally W .
occurs. An unchecked error may result in a premature termination of the program or incorrect i
Fortunately, we have two status-inquiry library functions; feof and ferror that can help Us detect |Ig
errors in the files.
The feof function can be used to test for an end of file condition. It takes a FILE pointer as itsg
argument and returns a nonzero integer value if all of the data from the specified file has been
and returns zero otherwise. If fp is a pointer to file that has just been opened for reading, then
statement %

eratiqn-:

hen an e

/ if(feof(fp))
printf("End of data.\n");
would display the message “End of data.” on reaching the end of file condition. 4
The ferror function reports the status of the file indicated. It also takes a FILE pointer as its argu
and returns a nonzero integer if an error has been detected up to that point, during processing. It e
: zero otherwise. The statement
8 if(ferror(fp) != 0)
printf("An error has occurred.\n");
would print the error message, if the reading is not successful.
We know that whenever a file is opened using fopen function, a file pointer is returned.
cannot be opened for some reason, then the function returns a NULL pointer. This facility can b
to test whether a file has been opened or not. Example:
if(fp == NULL)
printf("File could not be opened.\n");

fite . program to ilustrate error handing in file operations.

The program shown in Fig. 12.4 illustrates the use of the NULL pointer test and feof function. *’
input filename as TETS, the function call v

fopen("TETS", "r");




Teof(p2) returns a non-zero integer when the en
message “Ran out of data” and terminates fur

v I
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printf("%d\n", number);

fclose(fp2);

; Qutput

Input filename

TETS

Cannot open the file.
Type filename again.

TEST

103 S ey AT
20
30k

kit

RANDOM ACCESS TO FILES
1012.4 So far we have discussed file functions that are usef

SENTCVRTS  Sequentially. There are occasions, however, when \

TSNS N Only @ particular part of a file and not in reading the.
s with the help of the functions fseek, ftell, and rewi
takes a file pointer and retumn a number of type long,thd o

This function is useful in savi
takes the following form: saving the current position of a file, which

heeu*ead(GT“nﬂkxg‘
reclmis
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ould assign 0 to n because the file position has been se

: ) 4 tto the start of the file b

e m[s;: bytfnrgethsj:':e ist lr:umbered as 0, second as 1, and so on. This function he);prse::vs"i‘: };:ﬁerlbf;;

ore than'once AWIthouEHaving to close and open the file. Remember that whene file | ;

ading or writing, a rewind is done implicitly. vergflels sponeaicl
fseek function is used to move the iti i i :

sy file position to a desired location within the file. It takes the

: . _ fseek(file ptr, offset, position);

i , ptris a %omti_rhto ﬂ;;e file conf:ernec_i. offset is a number or variable of type long, and position is an

T,teggr num er.l . e offset sggcmes the number of positions (bytes) to be moved from the location
ecified by position. The position can take one of the following three values:

Value Meaning
0 Beginning of file
1 Current position
2 End of file

& The offset rnay be positive, meaning move forwards, or negative, meaning move backwards.
Examples in Table 12.2 illustrate the operations of the fseek function:

Table 12.2 Operations of fseek Function

N AR TR - ; -
: 5 T s

Go to the beginning
| (Similar to rewind)
- | Stay at the current position.

| (Rarely used) .
| Go to the end of the file, past the last character of the file.
| Move to (m+1)th byte in the file. - :
- | Go for'Ward by m by'tés. : ' - : P s
| Go backward by m bytes from the current position.

| Go backward by m bytes from the end. (Pc:Sltin:,“Sﬂff#ﬁ"f’t
23 character from the end.) e e

If we attempt to move the file pointer beyond

fseek returns a zero.
e). It is good practice to check

and fseek returns —1 (minus on
roceeding further.

. When the operation is successful,
= file boundaries, an error occurs
Whether an error has occurred or not, before p

hown in Fig. 12.5. We have creale '

¥ Aorogram employing ftell and fseek functions is S
S the following contents:
' Position ————> 0 1
Character _
stored ———> A B c
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tion and PN

e si
We are reading the file twice. First, we are reading the content of every iR ents of the fi

value along with its position on the screen. The second time, we are reading the cont
the end and printing the same on the screen.

During the first reading, the file pointer crosses the end-of-file mark when
fseek(fp,n,0) becomes 30. Therefore, after printing the content of position 30, the

For reading the file from the end, we use the statement

fseek(fp,-1L,2); 403 ove fony

to position the file pointer to the last character. Sincfe every read causes the F"Z‘-s_""":'r_l El('jh?; is ack
by one position, we have to move it back by two positions to read the next character. 11
by the function

the parame:te__’
loop IS termina

fseek(fp, -2L, 1); ced the
in the while statement. This statement also tests whether the file pointer has crosse
or not. The loop is terminated as soon as it crosses it.

file boundz
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The program ﬁza ﬁn li. m ;_5@,-.
ﬂﬁiﬁ{ﬁ)l@g@@mﬁ@m@ﬁ@m S _
: essforth QMGEQIB&LQ@MML After appending

On execution, the progr -
fif_]ﬂﬂ@ MWM‘@}[@%W@@@ME@QM{DEML‘KE&:@E [@@’bﬁe

s file is reopened for reading and its contents are displayed. Note that reading and displaying
are done ‘b“[n‘l’jii? ‘ﬁ.} -j'ﬁl @?E? '(ﬂnjﬂb “_"' m F@E’ f@@{@ @D @ﬁﬂjﬁ file |°®§ﬁlfﬁ1'\ @Exa‘h:it n and is

orr .?!ﬁﬂ{"g when ti Lﬁ? m Gﬂiﬁﬂa

clude = <stdio
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s s e




o feute(str[i], fs);
S = |
: "_Fc]o'se’('fsj;

. Printf(“\n¥d characters of the file successfully printed in reverse

TN D sy A EA A T e S Ny T

:\TC\BIN\program source.txt 5 -

- 5 characters of the file successfully printed in reverse Sl

Fig. 12.7 Program to reverse n characters in a file

COMMAND LINE ARGUMENTS T

What is a command line argument? It is a parameter supplied to a program EGEITE G RGBT
when the program is invoked. This parameter may represent a filename the Jline arguments
program should process. For example, if we want to execute a program to copy RS
he contents of a file named X_FILE to another one named Y_FILE, then we
L may use a command line like
C > PROGRAM X_FILE Y_FILE :
& where PROGRAM is the filename where the executable code of the program is stored. This el te

- ~ 3

* the need for the program to request the user to enter the filenames during execution. How do "tﬁ'es;%‘
& parameters get into the program? A e
We know that every C program should have one main function and that it marks the beginning of the
we have not mentioned so far s that it can also take arguments like other functions. In
two arguments called argc and argv and the information contained in the command

the program through these arguments, when main is called up by the system.
¢ is an argument counter that counts the number of arguments on the command line.
" The argvis an argument vector and represents an array of character pointerg that point to the command
2 ; e arguments. The size of this array will be equal to the value.of argc. qu instance, for the command

4 I e given above, argc is three and argyv is an array of three pointers to strings as shown below:
argv[0] = PROGRAM
argv[1] —=> X_FILE

argv[Z] = Y_F”.E : k 2 ) Irok
rto access the command line arguments, we must declare the main function and its ;ff'aramgggg_

.program. But what
[ fact main can take
" line is passed on to
= The variable arg

L

. Inorde

main(int arge, char *argv[])

{

}

mmand line is always the program name and therefore a_'_;:

The first -p‘arameter in the co
E  cents the program name.




