
Lab 04 File and Directory Management through API function calls
Objective


· Understanding Windows Functions related to File Management
· Understanding Windows Functions related to Directory Management
· Implementation of related functions
· Study of related parameters to observe the flexibility of Windows OS

Current Lab Learning Outcomes (LLO)


By completion of the lab the students should be able to

1. Use API functions to manipulate files: Write File, Read File, Delete File, Copy File, Move File.
2. Use API functions to manage Directories: Create Directory, Remove Directory and Get Current Directory.




Lab Requirements

Technical Requirements (software/ hardware).
Tools

Lab Assessment

Two Problems\ exercises should be completed

Lab Description
Reading Files
The related function in Windows is ReadFile (). 

BOOL ReadFile (
  HANDLE hFile, 
  LPVOID lpBuffer, 
  DWORD nNumberOfBytesToRead, 
  LPDWORD lpNumberOfBytesRead, LPOVERLAPPED lpOverlapped) 

· Return: TRUE if the read succeeds 
ReadFile Parameters
· hFile is a file handle with GENERIC_READ access.
· lpBuffer points to the memory buffer to receive the input data.
· nNumberOfBytesToRead is the number of bytes to read from the file.
· lpNumberOfBytesRead points to the actual number of bytes read by the ReadFile call.
	This value can be zero if the handle is positioned at the end of file or there is an error.
· lpOverlapped points to an OVERLAPPED structure. Use NULL for now. 
Writing Files
The related function in Windows is WriteFile (). 

BOOL WriteFile ( 
	HANDLE hFile, 
	LPCVOID lpBuffer,
	DWORD nNumberOfBytesToWrite,
	LPDWORD lpNumberOfBytesWritten, 
          LPOVERLAPPED lpOverlapped) 

Return: TRUE if the function succeeds; FALSE otherwise. 
ReadFile Parameters
· hFile is a file handle with GENERIC_WRITE access.
· lpBuffer points to the memory buffer to receive the input data.
· nNumberOfBytesToWrite is the number of bytes to write the file.
· lpNumberOfBytesWritten points to the actual number of bytes written by the WriteFile function call. 
· lpOverlapped points to an OVERLAPPED structure. Use NULL for now. 
WriteFile Example Code
#include "stdafx.h"
#include <stdio.h>
#include <windows.h>
#include <conio.h>
#include <ctype.h>

int main(int argc,LPCSTR argv[])
{
		HANDLE hOut;
		DWORD nOut;
	//argv[1]:file name, argv[2]: text to be written less than //20 characters
   	if (argc != 3){
printf ("Wrong Number of arguments : it should take the file name or path and the text that will be written in the file??\n");
     return 1;
		}
hOut = CreateFile (argv[1], GENERIC_WRITE, 0, NULL,CREATE_ALWAYS, FILE_ATTRIBUTE_NORMAL, NULL);

   	if (hOut == INVALID_HANDLE_VALUE) 
		{
			printf ("Cannot open file\n");
			return 2;
		 }
     WriteFile (hOut,argv[2],20,&nOut,NULL);
printf ("\nNumber of bytes actually written   %d\n",nOut);
     CloseHandle (hOut);
     printf ("Enter any character to continue.....\n");
     getche();
     return 0;
}
LAB Assignment1:
Execute this program by choosing different parameters

ReadFile Example Code
#include "stdafx.h"
#include "stdafx.h"
#include <tchar.h>
#include <stdio.h>
#include <windows.h>
#include <string>
#define BUF_SIZE 256

int main(int argc,LPCSTR argv[])
{
		HANDLE hIn;
		DWORD nIn;
		CHAR Buffer[BUF_SIZE];
		if (argc != 2)
{printf ("Wrong Number of arguments: it should take the file name or path from where to read data\n");
      return 1;}
hIn = CreateFile (argv[1], GENERIC_READ, FILE_SHARE_READ, NULL, OPEN_EXISTING, FILE_ATTRIBUTE_NORMAL, NULL);
   	if (hIn == INVALID_HANDLE_VALUE) 
			{
			printf ("Cannot open file\n");
			return 2;
}
while (ReadFile (hIn, Buffer, BUF_SIZE, &nIn, NULL) &&  nIn > 0) 
			{
			printf ("%s",Buffer[19]);
			}

   	CloseHandle (hIn);
   	return 0;
}

Home Work1:
Combine the use of the previously mentioned two API functions Readfile and Writefile to produce a copy program that is used to copy text from one file to another. 
File Management
Windows provides a number of functions, which are generally straightforward, to manage files. The following functions delete, copy, and rename files. 
Delete File
Delete files by specifying the file names with full path. In general it is not possible to delete an open file attempting to do so will result in an error.
BOOL DeleteFile (LPCTSTR lpFileName)
Copy File
BOOL CopyFile ( 
		LPCTSTR lpExistingFileName,
		LPCTSTR lpNewFileName,
 		BOOL fFailIfExists) 

· CopyFile function  copies the named existing file and assigns the specified new name to the copy. If a file with the new name already exists, it will be replaced only if (fFailIfExists )is FALSE. 
Move File
BOOL MoveFileEx ( 
		LPCTSTR lpExistingFileName,
		LPCTSTR lpNewFileName, 
		DWORD dwFlags).
· Parameters
· lpExistingFileName specifies the name of the existing file or directory.
· lpNewFileName specifies the new file or directory name 
· dwFlags specifies options as follows:

· MOVEFILE_REPLACE_EXISTING Use this option to replace an existing file.
· MOVEFILE_WRITETHROUGH Use this option to ensure that the function does not return until the copied file is flushed through to the disk.
· MOVEFILE_COPY_ALLOWED When the new file is on a different volume, the move is achieved with a CopyFile followed by a DeleteFile.
· MOVEFILE_DELAY_UNTIL_REBOOT This flag, which cannot be used in conjunction with
· MOVEFILE_COPY_ALLOWED, is restricted to administrators and ensures that the file move does not take effect until the system restarts. 
Delete File Example Code
#include "stdafx.h"
#include <windows.h>
#include <tchar.h>
#include <stdio.h>

int main(int argc, _TCHAR* argv[])
{	
		BOOL fSuccess;
		if( argc != 2 ){
		printf("deletefile should take one parameter??");
        return 1;
		}
		fSuccess = DeleteFile(argv[1]);
    	if (!fSuccess) {
printf ("DeleteFile failed (%d)\n", GetLastError());
       return 2;
		}
	
		return 0;
}




Copy File Example code
#include "stdafx.h"
#include <windows.h>
#include <tchar.h>
#include <stdio.h>
int main(int argc, _TCHAR* argv[])
{	
		BOOL fSuccess;
		if( argc != 3 )
		{
			printf("CopyFile should take two parameters??");
			return 1;
		}
		fSuccess = CopyFile(argv[1],argv[2], FALSE);
    
if (!fSuccess) {
		printf ("CopyFile failed (%d)\n", GetLastError());
    	return 2;
		}
	return 0;
}
Move File Example code
#include "stdafx.h"
#include <windows.h>
#include <tchar.h>
#include <stdio.h>
int _tmain(int argc, _TCHAR* argv[])
{	
		BOOL fSuccess;
	 	if( argc != 3 )
		{
      printf("MoveFile should take two parameters??");
      return 1;
		}
fSuccess = MoveFileEx(argv[1],argv[2], MOVEFILE_REPLACE_EXISTING);
    if (!fSuccess) 
		{
       printf ("MoveFile failed (%d)\n", GetLastError());
       return 2;
		}
	
		return 0;
}

Home Work 2:
Write a programs to move a file using (copyfile and deletefile) functions from its original directory to a newly created directory by (createdirectory) function.
Directory Management
Create Directory 
BOOL CreateDirectory ( 
               LPCTSTR lpPathName, 
               LPSECURITY_ATTRIBUTES lpSecurityAttributes) 
· lpPathName points to a null-terminated string with the name of the directory that is to be created or deleted.
· The security attributes, as with other functions, should be NULL for the time being

Remove Directory

BOOL RemoveDirectory (LPCTSTR lpPathName) 
· lpPathName points to a null-terminated string with the name of the directory that is to be removed or deleted.
· Only an empty directory can be removed.

Get Current Directory
DWORD GetCurrentDirectory (
DWORD cchCurDir, 
LPTSTR lpCurDir) 
· Return: The string length of the returned pathname, or the required buffer size if the buffer is not large enough; zero if the function fails.
· cchCurDir is the character (not byte) length of the buffer for the directory name. The length must allow for the terminating null character. 
· lpCurDir points to the buffer to receive the pathname string.
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· Use the above system calls to create a directory having your last name and another child directory (Inside your last name directory) having your name and then create a file (name it as your university ID) and store the course code into it.
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