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Introduction

There are many situations we want to input data from files and output results to files instead of the keyboard and monitor.

Examples:

1.  The same set of data may be used over and over again and the user does not want to type in the data every time they are needed.

2.  The input data are generated by other applications in the form of a data file.

3.  In a batch processing, the machine is left unattended.  It takes input from the input file when needed and outputs to a file for future reference.

File Access

· A file must be opened before it can be accessed and closed after finishing.

· Files are declared as file streams similar to cin and cout.  The header file <fstream.h> has to be included in addition to <iostream.h>.  Input and output files are represented as ifstream and ofstream class objects.
Example:

#include <iostream.h>

#include <fstream.h>

int main(void)

{

ofstream  outFile; 

/* declares an output file */



ifstream  inFile;





/* declares an input file */

...

}

· Files can be thought as streams of characters.  We consider only text files which consist of ASCII codes only.

· To open an output file outFile, use:

outFile.open(“word.out”, ios::out)

The first argument is a string representing the file name, the second argument is the mode under which the file is opened.

· An output file can be opened in output mode, ios::out or append mode, ios::app.

· Opening a file in output mode will clear its contents if the file already exists and create a new file if the file is non-existent.

· Opening a file in the append mode will keep its contents.  The output will be appended to the end of the file.

· To open an input file inFile, use:

inFile.open(“data.txt”, ios::in)

where ios::in means to open the file in input mode.

· The filestreams will carry the value NULL (a macro constant (0) defined in stdio.h) if the file cannot be successfully opened such as:

1.  File name contains illegal characters.

2.  Open a non-existent file for read mode.

3.  Max number of files opened exceeds the FILES limit in DOS.

4.  The read/write permission is violated (e.g. in UNIX).

· The value of fstream after the open operation MUST be tested before it is used, to ensure a valid file is opened.

· File input and output can be achieved using fstreams in a fashion similar to the iostreams cin and cout.

Examples:
int x, y;

char ch;

double num1;

...

outFile << “1+1 = “ << (1+1) << endl;

inFile >> x >> num;
· The extraction operator >> does not handle white space characters.  If white space characters are involved, the member functions get and put can be used for input and output, e.g. inFile.get(ch) and outFile.put(ch).

· We should close a file and return the resources to the system when a file is no longer needed using the close member function, e.g.: inFile.close();
· Files are accessed sequentially.  An internal member keeps track of the current position in the character stream of the file.  It is updated each time an i/o operation has occurred until the end of file has been reached in a read operation.

Example: Encode a text file such that for characters from ‘a’ to ‘z’, ‘a’ is replaced by ‘z’, ‘b’ by ‘y’ etc..  Store the output in another file.

#include <iostream.h>

#include <fstream.h>

#include <stdlib.h>

int main(void)

{


char infile[30], outfile[30]; // file names


ifstream ifs;

// input file


ofstream ofs;

// output file 


char
ch;


cout << “Type the input file name: “;


cin >> infile;


cout << “Type the output file name: “;


cin >> outfile;


// open files, make sure fs!= NULL 


ifs.open(infile, ios::in);


if(!ifs){
//ifs == NULL



cerr << “Cannot open input file. “ << endl;



exit(1); // terminate program


}


ofs.open(outfile, ios::out);

if(!ofs){
//ofs == NULL



cerr << “Cannot open output file. “ << endl;



exit(1); /* terminate program */


}


/* process files */


while(!ifs.eof()){



ifs.get(ch);



if(ch >= 'a' && ch <= 'z')




ofs.put((char)('a'+'z'-ch));



else




ofs.put(ch);


}


ifs.close();
// close input file 


ofs.close();
// close output file 


return 0;

}

· The exit() function causes the program to terminate.  The integer value passed to exit is returned to the operating systems as if it is returned by the return statement of the main function.  A non zero value here indicates an error.  (N.B.: #include <stdlib.h> )

· The eof member function returns 1 if the end of the file is reached.

· A file opened for write is cleared without confirmation if the file already exists.  It is good practice to use the read mode to open the file first.  If it already exists, then the user should be asked to confirm overwriting the existing file.

· Most OS only allows a limited number of files to be opened at the same time.  This is defined as a macro FOPEN_MAX in stdio.h.  To keep track of the files opened, it is good practice to open and close the files within the same function.

· For more detailed discussion in C++ I/O library, refer to Appendix A of “C++ Primmer”, Lippman
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