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Lecture - IV

File  I/O

Summary of Last Class

• Advanced Structures in C
– Memory Manipulation in C

– Pointers & Pointer Arithmetic

– Parameter Passing 

– Structures

– Local vs Global Variables

– Dynamic Memory Management
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In Today’s Class

• File I/O
– buffered vs unbuffered I/O

– opening and closing files

– reading from / writing to files

– seeking files

– formatted I/O vs unformatted I/O
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Buffered vs Unbuffered I/O

• Unbuffered I/O: each read write invokes a system call 
in the kernel.
– read, write, open, close, lseek

• Buffered I/O: data is read/written in optimal-sized 
chunks from/to disk  --> streams

– standard I/O library written by Dennis Ritchie
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Unbuffered I/O

5

Open a File
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Open a File
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Read From a File
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Write into a File
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Close a File
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Special Files
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Seeking a File

#include <sys/types.h>

#include <unistd.h>

off_t lseek(int fd, off_t offset, int whence);
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Returns: new file offset if OK, -1 on error

whence: where to start the offset i.e. SEEK_SET, SEEK_CUR, SEEK_END 



#include <sys/types.h>

#include <sys/stat.h>

#include <fcntl.h>

#include <stdio.h>

#include <stdlib.h>

int main(){

        char buf1[] = "abcdefghij";

        char buf2[] = "klmnopqrst";

        int fd;

        if ( (fd = open("file.txt", O_RDWR | O_CREAT, 0755)) < 0)

                { printf("open error!"); exit(-1);}

        if ( write(fd, buf1, 10) != 10)

                { printf("buf1 write error!"); exit(-1);}

        if ( lseek(fd, 40, SEEK_SET) == -1)

                { printf("buf1 seek error!"); exit(-1);}

        if ( write(fd, buf2, 10) != 10)

                { printf("buf2 write error!"); exit(-1);}

        close(fd); exit (0);
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Example

Buffered I/O
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Standard I/O Library
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Buffering
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Buffering
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Buffering
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Buffering
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Opening a Stream

• #include <stdio.h>

• FILE *fopen(const char *pathname, const char *type);

• opens a specified file

• types:

– r  : open for reading

– w : create for writing or truncate to 0

– a  : open or create for writing at the end of file

– r+ : open for reading and writing

– w+: create for reading and writing or truncate to 0

– a+ :open or create for reading and writing at the end of file

– use b to differentiate text vs binary , e.g. rb, wb ..etc
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Restrictions

* When  a file is opened for reading and writing:

• Output cannot be directly followed by input without an 
intervening fseek, fsetpos, or rewind

• Input cannot be directly followed by output without an 
intervening fseek, fsetpos, or rewind
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Closing a Stream

22

Reading and Writing from/to Streams
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Reading a Char
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Error/EOF Check
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Writing a Char
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Example 1

#include <stdio.h>

main()

{
int c;

while ((c = getchar()) != EOF)

putchar(c);

}
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Line-at-a-Time I/O
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Line-at-a-Time I/O
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Example 2

#include <stdio.h>

main()

{
int bufsize = 1024;

char buf[bufsize];

while (fgets(buf, bufsize, stdin) != NULL)

fputs(buf, stdout);

}
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Standard I/O Eficiency

• Copy stdin to stdout using:

          total time       kernel time

• fgets, fputs : 2.6 sec  | 0.3 sec

• fgetc, fputc : 5 sec     | 0.3 sec

• read, write  : 423 sec  | 397 sec   (1 char at a time)
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Summary

• File I/O
– buffered vs unbuffered I/O

– opening and closing files

– reading from / writing to files 

– seeking files

– formatted I/O vs unformatted I/O

• Next Week: Continue File I/O
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Hmm.

.

• Read Ch.3 from Stevens

• HW-1 due Sep 9th

• Project-1 out next week
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