CSE1301 Sem 2-2003

CSE1301
Computer Programming:
Lecture 22
Filel/O

Topics

Sequential FileHandlingin C
Basic Filel/O Functions
» Example: Count wordsin afile

» Readings:
 King: Sections 22.1t0 22.3

D&D (2/eor 3/e) Sections11.1to 11.5
¢ Also: Brookshear, Sections3.1t03.3,8.1t08.3

FileHandlingin C

« Files need to be opened before use.
—Associate a"file handler” to each file
—Modes: read, write, or append

« Fileinput/output functions use thefile

handler (not the filename).

* Need to close thefile after use.

« Basic file handling functions. f open() ,
fclose(),fscanf(),fprintf().

File1/O Example

» Write aprogram which:

—inputsalist of namesfrom afile called
names.|st

—countsthe number of namesinthelist
—asksamark for each namein thefile
—outputs the name and corresponding mark
to the file names_marksdat
 Note: thetasks above are not necessarily
accomplished in that order.

Filel/O (Header)
e Step 0: Includest di o. h.

#i ncl ude <stdio. h>

int main()

return O;

}

Filel/O (File Pointer)

» Step 1: Declareafilehandler (ak.a. file
pointer) asFI LE * for eachfile.

int main()
FILE *inputfile = NULL;

FILE *outputfile = NUL;
FILE *currentfile = NULL;

return O;
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Filel/O (Open)
» Step 2: Open fileusingf open() .

int main()

{

FILE *inputfile = NULL;
FILE *outputfile = NULL;
FILE *currentfile = NULL;

File /O (Open)
» Step 2: Open fileusingf open() .

inputfile = fopen(“Nanes.txt”, “r”); inputfile = fopen(“Nanes.txt”, “r”);
outputfile = fopen(“marks.dat”, “w'); outputfile = fopen(“marks.dat”, “w');
currentfile = fopen(“logFile txt”, “a”); currentfile = fopen(“logFile txt”, “a");
return O;
} 7] 8
Filel/O (Open) Filel/O (Open)

e Step 2: Open fileusingf open()

Mode
r:read
w : write

inputfile = fopen(“Nanes.txt”, “r”
outputfile = fopen(“marks. dat”,
currentfile = fopen(“logFile txt”, “a”);

Warning: The "w" mode
overwrites the file, if it exists.

e Step 2: Open fileusingf open() .

inputfile = fopen(“Nanes.txt”, “r”);
outputfile = fopen(“marks.dat”, “w');
currentfile = fopen(“logFile txt”, “a”);

Associate a file handler for

every file to be used. 1o

File /O (Error Check)
e Step 3: Check if fileis opened successfully.

int main()

FILE *inputfile;

inputfile = fopen(“Names.txt”, “r");
i{f (inputfile == NULL)

printf (“Unable to open input file.\n");
return 1;

return 0;
1

File /O (Error Check)
 Step 3: Check if fileis opened successfully.

int main() File handler
becomes NULL

when an fopen()
error occurs.

FILE *inputfile;
inputfile = fopen(“Nanes
if (inputfile == NULL)
{

printf (“Unable to open input file.\n");
return 1;

return O;
12
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File /O (Error Check)
« Step 3: Check if fileis opened successfully.

i nt main()

if (inputfile == NULL)

printf (“Unable to open input file.\n");

return 1;
} Ends program
if inside main ()
return 0; function.

13

Filel/O (Input)
e Stepda: Usef scanf () forinput.

#i ncl ude <stdio. h>
#defi ne MAXLEN 100

int main()
FILE *inputfile = NULL;

char nane[ MAXLEN ;
int count ;

listnamesc

14

File /O (Input)
e Stepda: Usef scanf () forinput.

#def i ne MAXLEN 100

char name[ MAXLEN] ;

Recall: Macro definition .

File1/O (Input)
» Step4a: Usef scanf () forinput.

listnamesc

/* Assuming "names.|lst" contains a
list of nanes, open this file for

readi ng. */

inputfile = fopen("names. |st", "r");
if (inputfile == NULL)

printf("Error opening nanes file.\n");
return 1;

}

16

Filel/O (Input)
e Step 4a: Usef scanf () forinput.

/* Read in each nane, and keep count how
nany nanes there are in the file. */

count = O;
while ( fscanf(inputfile, "9%", name) == 1)

count ++;
printf("%l. %\n", count, nane);

printf("\nNunber of names read: %l\n", count);
return O; 7

Filel/O (Input)
o Step4a: Usef scanf () forinput.

while ( fscanf(inputfile, "9%", name) == 1)

} Requires the file
handler (“stream”),
not the file name.
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Filel/O (Input)

e Step4a: Usef scanf () forinput.

{

while ( fscanf(inputfile,

listnamesc

"o8", name) == 1)

Other parameters:
like ordinary scanf().

Filel/O (Input)
e Stepda: Usef scanf () forinput.

while ( fscanf(inputfile, "%", name) == 1)

{

} fscanf() returns the number of

input items converted and
assigned successfully .

File /O (Input)

e Stepda: Usef scanf () forinput.

while ( fscanf(inputfile, "9%", name) == 1)

{

} Used to check if a read or

assignment error occured, or end of
input file has been reached.

File1/O (Output)
o Step4b: Usef printf () foroutput.

[#i ncl ude <stdio. h>

#define MAXLEN 100 listnames2.c
int main()
FILE *inputfile = NULL;
FILE *outfile = NULL;
char name[ MAXLEN] ;
int count;
fl oat mark;
/* Assuming "nanmes. | st” contains a |list of names,
open this file for reading. */
inputfile = fopen("names.Ist", "r");
if (inputfile == NULL)
{
printf("Error opening names file.\n");
return 1; 2

File1/O (Output)
e Step4b: Usef printf () foroutput.

/* The output file "nanes_narks.dat" wll
contain the list of nanes and
correspondi ng marks. */

outfile = fopen("nanes_marks. dat", "w');

if (outfile == NULL)

{
printf("Error opening output file.\n");
return 1;

}

23

File1/O (Output)
e Step4b: Usef printf () foroutput.

/* Read in each nanme, ask for the mark, and write name and mark to
output file. Also keep count how many names there are in the
file. */

count = 0;
while ( fscanf(inputfile, "%", name ) == 1)
{

count ++;

printf("Enter mark for %: ", nane);

scanf ("% ", &mark);

if ( fprintf(outfile, "% %\n", nane, nmark) <= 0 )
{

printf("Error witing to output file.\n");

return 1;

}

3,” etc ***/ listnames2.c
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File1/O (Output)
e Step4b: Usef printf () for output.

{

) File handler, not the

file name.

if ( fprintf(outfile, "% %\n", name, nark) <= 0 )

25

File1/O (Output)
e Step4db: Usef printf () for output.

listnames2.c

if ( fprintf(outfile, "% %\n", nane, mark) <= 0)
{

) Other parameters:
like ordinary printf(). P

File1/O (Output)
e Step4b: Usef printf () foroutput.

erroroccurs.

{
printf("Error writing to output file.\n");
return 1;

}

fprintf() returns the number of
characters written out
successfully, or negative if an

if ( fprintf(outfile, "% 9%\n", name, nark) <= 0 )

Filel/O (Close)
e Step 5: Closefileusingf cl ose()

int main()

(

[x%% otg *x*[

printf("\n");
printf("Nunber of names read: %d\n", count);

fclose(inputfile);
fclose(outfile);

return O;

28

Filel/O (Close)
o Step 5: Closefileusingf cl ose()

fclose(inputfile);
fclose(outfile);

File handler, not the

file name.

Filel/O (Close)
e Step 5: Closefileusingf cl ose()

» Clears input buffer.

fclose(inputfile); MEACEUESRCIN{dUSEINI{ES
fclose(outfile);
« fclose() fails when the

file was not opened
successfully.
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Notes on Filenames

« Unlessadirectory pathis specified, the
program will look for the filein the current
directory.

« Directory pathsin filenames: DOS/Windows
sysFile = fopen(“C:\\wi n\\systemini”, “r”);

« Directory pathsin filenames: Unix
passFile = fopen(“/usr/etc/passwd”, “r");

31

Notes on Filenames
» Variablefilenames:

FILE *outFile = NULL;
char someNane[ MAX_NAME_LEN ;

printf(“Please enter output filenane: ”);
scanf (“9%"”, soneNane);

outFil e = fopen(soneNane, “wW);

32

Filel/O and Streams

» Recall: A stream serves asachannel to
convey characters between 1/0 devices and
programs.

» Standard streams:; st di n, st dout ,st derr

* A file handler/pointer servesasastream
to/from afile.

» Onceanitemisread from aninput stream, the
file position moves automatically, and the next
item (if any) becomes available for the next
read ("seguential access").

33

Noteson Stringsand f scanf ()
» Readingin astring:
f scanf(stream, “%”, string)
—Readsonly a"word" at atime.
—Words are separated by a white-space: (space,
tab, newline, or any combination of these)
—Movesto the next word in the stream
automatically after each read.
e scanf (“%"”, string)
— behaves similarly, except input stream is st di n.
— eg: == fscanf(stdin, “%", string)

Checking for EOF

e Both scanf () and fscanf () return:
—thenumber of input items converted and
assigned successfully
—or the constant value EOF when an error or
end-of-file occurs, but...

Not recommended!

count = O;
while ( fscanf(inputfile, "%", nane) != ECF )

{
count ++; A
printf("%. %\n", count, nane);

}

35

Checking for EOF
e Warning! Use EOF with caution!

Can cause bad problems if the
conversion specifiers do not match

the file's contents.

while ( fscanf(i npf, "% %", name, &mark) != ECF)
{

printf("%\t %\n", nane, nark);

SN oI[SHM inpf: Jake absent

36
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Checking for EOF Checking for EOF
 To check for end-of-file (or any other input  To check for end-of-file (or any other input
error), check that the number of items error), check that the number of items
converted and assigned successfully is converted and assigned successfully is
equal to the expected number of items. equal to the expected number of items.

Ditto for scanf(). V
while ( fscanf(inpf, "% %", nane, &mark) == 2)
{

if ( scanf ("%l % %", &page, &ow, &col) !'= 3)

printf("%\t %\n", nane, mark);

printf( "I cannot go on without 3 integers :-( \n" );
exit(1);

37 testscanfl.c ES

Checking for EOF Example: Count Words

» Write aprogram which counts the number
of "words" in afile.
The exit() function causes the — Note that asfar as scanf () andf scanf()
program to terminate immediately; are concerned, any sequence of non-whitespace
Requires #include <stdlib.h> charactersis a "word."

exit(1);

39 40

Count Words: Algorithm Count Words: Algorithm

ask the user for the name of the file To count the number of wordsin afile:

open the file

set count to O

check if file is opened successfully loop (?l?;g;"r:iftgra
_ . { this!
count the number of words in the file E read a word from the file

if attempt to read a word failed
then { exit loop }
add 1 to count

print out the count
close the file

41 } L 42
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Function: count Wor ds()

 Function prototype:
int countWords ( FILE *inpf );
« Description:

— This function returns the number of "words" in
theinput stream i npf .

Function: count Wor ds()
* PRE-Conditions:

— It assumesthat i npf isapointer to afile which has
been opened successfully. There is no check for that
within the function.

— It also assumes that the file position is at the start of
the input file/stream.

— Note that a"word" here means any string of
characters, separated from other words by any
whitespace (ie. space, tab, newline, or combination).

— It assumes that no "word" in the file has more than
(MAXLEN - 1) characters.

a4

Function: count Wor ds()

Wewill usea
#def i ne toset the
value of MAXLEN.

(See countwordsh)

MAXLEN

Function: count Wor ds()

» POST-Conditions:

— At the end of the function, the file position will
be at the end of file.

— The function returns an integer value which is
the number of "words" in thefile.

46

Function: count Wor ds()

i nt
count Words ( FILE *inpf )
{

char word[ MAXLEN] ;
int count = 0;

while ( fscanf(inpf, "%", word) == 1)
{
count ++;

}

return count;

}

oonsirisc Do

Count Words: Algorithm

ask the user for the name of the file
open the file

check if file is opened successfully

| can also write a
reusable function
for these!

Lecture 22: File /O




CSE1301 Sem 2-2003

Function: openl nput () Function: openl nput ()
 Function prototype: » PRE-Condition:
FI LE* openlnput ( void ); — It assumes that the filename fitsin a string of
« Description: size MAXLEN (including the' \ 0" ).

— This function keeps asking the user for a
filename, until it is able to open the file
successfully for input.

49 50

FILE* openlnput ( void )
{

FILE *handle = NULL;
char theFil el MAXLEN] ;

Function: openl nput ()

« POST-Conditions: int  option;
— It can cause the program to terminate if the while (1)
user choosesto abort the operation. { printf(“Enter file name: ");
— It returns the file handler/pointer for the scanf("%", theFile);
specified file. it ((handl e = fopen(theFile, "r")) == NULL )

— It assumes that theca”mg function has the /* Insert code to handle open error. */

corresponding variable to catch the return }
value. o
— It also assumes that the calling function takes break;

care of closing thefile. )

return handl e;

51 } 52
Code to handle open error: . .
printf("Error opening file.\n"); Main A|gOI’Ithm
option = 0; /* Set default to abort. */
printf("\nEnter 1 to try again, "); set file to be the result of openinput()
printf("or any nunber to abort: ");
scanf ("%", &option); set count to the result of countWords(file)
printf("\n");
if (option!=1) print out the count
close the file

printf ("Aright then. ");
printf ("Programterm nated.\n");
exit(1);

) s B -
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Test Program #1

#i ncl ude <stdio. h>
#i ncl ude <stdlib.h>

#i ncl ude " countwords. h"
#i ncl ude " countwords. c¢"

int main()

FILE *inputFile = NULL;
int count;

inputFile = openlnput();

count = countWrds(inputFile);
printf("\nThere are %l words in the file.\n", count);

fclose(inputFile);

return 0;

Test Program #2

i testcountl.c Ky

#i ncl ude <stdio. h> ]

#i nclude <stdlib. h> What istheresult if we

#i ncl ude " countwords. h"

#i ncl ude " countwords. c" call thecount Wor ds()
function a second time

over the same file?

int main()

FILE *inputFile = NULL;
int count;

inputFile = openlnput();

count = countWrds(inputFile);
printf("\nThere are %l words in the file.\n", count);

count = countWrds(inputFile);
printf("\nThere are % words in the file.\n", count);

fclose(inputFile);

) return 0; testcount2.c

Summary
» Sequential File handling
» EOF/Error Checking
» Additionsto your "C vocabulary":
—FILE *
—fopen(), fscanf(), fprint(),
fclose()
— ECF
—exit()

57
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