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Voice Over Internet Protocol (VolP)

Mr. Thanapong Chaichana ID. 46015178
Assoc.Prof.Dr. Manas Sangworasil Advisor
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ABSTRACT

This project study of communication voice over internet protocol (VolP) and
developed programs for communication voice chat with Winsock {Windows Socket} on
Microsoft Visual C++ Version B.0. Connection and transfer data on TCF/IP Protocol and
project is control Lan Card. Test communication connections with Computer server

transfer data swap Computer Client.
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void CFULL_DUPLEXDIg::OnB8bit8khz()
{
g_pDuplex->SetData();
FillMemory(audio,8600,0);

g_pDuplex->type =1;

GetDlgltem( IDC_BSBITSKHZ )-> EnableWindow{ FALSE );
GetDlgltem( IDC_BSTOPDUPLEX )-> EnableWindow( TRUE };
if FATILED( g_pDuplex-> StartBuffers(} } )
{
MessageBox( "Can not DirectSound. "
»MB OK|MB ICONERROR );

EndDialog( IDABORT );
else

g bRecording = true;

AfxBeginThread({ WaitThreadProc, this );
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void CFULL_DUPLEXDIg::OnBstopduplex()

{

g_bRecording = false;
if( g_pDuplex )
delete g pDuplex;

g bRecording = false;

GetDlgltem( IDC_BSBITSKHZ )-> EnableWindow{ TRUE );

GetDlgltem( IDC_BSTOPDUPLEX )-> EnableWindow( FALSE );
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Duplex
//Duplex.cpp

5;;////////////////////////////////////////////////////////////////
#include "stdafx.h"

#include "Duplex.h"

#include "math.h"

#ifdef _DEBUG

#undef THIS_FILE

static char THIS_FILE[]=__FILE__;

#defjne new DEBUG_NEW
#endif

;;4////////////////////////////////////////////////////////////////

//
57;////////////////////////////////////////////////////////////////

?up1ex::Dup1ex( HWND hDlg )
DSBUFFERDESC dshdesc;

ZeroMemory( &g_aPosNotify, sizeof(DSBPOSITIONNOTIFY) *
(NUM_PLAY_NOTIFICATIONS + 1) );

g_dwPlayBuffersize = 0;
g_dwCaptureBuffersize = 0;

g_dwNotifysSize = 0;
g_dwNextPlayoffset ZHai
g_bUseFilter = FALSE;

g_pDS = NULL;
g_pbSCapture = NULL;
g_pDSBPrimary = NULL;
g_pDSBOutput = NULL;
g_pDSBCapture = NULL;
g_pDSNotify = NULL;

g_pCapturewaveFormat

NULL ;

if( CoInitialize(NULL) )
throw;

if( FAILEﬁ( DirectSoundCreate( NULL, &g_pDS, NULL ) ) )
tThrow;

if( FAILED( g_pDS-> SetCooperativeLevel( hDlg,
DSSCL_PRIORITY ) ) )
throw;

ZeroMemory( &dsbdesc, sizeof(DSBUFFERDESC) );
dsbdesc.dwSize = sizeof(DSBUFFERDESC);
dsbdesc.dwFlags = DSBCAPS_PRIMARYBUFFER;
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Duplex

if( FAILED( g_pDS->CreateSoundBuffer( &dsbdesc,
&g_pDSBPrimary, NﬁLL Y ) )
throw;

if( FAILED( DirectSoundCaptureCreate( NULL, &g_pDSCapture,
NULL ) ) )
throw;

g_hNotificationEvents[0]
NULL );

g_hNotificationEvents[1]
?ULL );

CreateEvent( NULL, FALSE, FALSE,

I

CreateEvent( NULL, FALSE, FALSE,

?up1ex::~Dup1ex()
if( g_pCapturewaveFormat )
delete g_pCapturewaveFormat;

if( g_pDSNotify )
g_pDSNotify-> Release();

if( g_pDSBPrimary )
g_pDSBPrimary-> Release();

if( g_pDSBOutput )
g_pDSBOutput-> Release();

if( g_pbSBCapture )
g_pDSBCapture-> Release();

if( g_pbSCapture )
g.pDSCapture-> Release();

if( g_pDS )
0_pDS-> Release();

CoUninitialize();

CloseHandle( g_hNotificationEvents[0] ):
) CloseHandle( g_hNotificationEvents[1] ):
T —
T T ——

HRESULT Duplex::ScanAvailabTleOutputFormats()

WAVEFORMATEX wfx;
WAVEFORMATEX wfxsSet;

HRESULT hr;
HCURSOR hCursor;
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Duptiex
hCursor = GetCursor();
SetCursor( LoadCursor( NULL, IDC_WAIT ) );

ZeroMemory( &wfxSet, sizeof(wfxSet) );
wfxSet.wFormatTag = WAVE_FORMAT_PCM;

ZeroMemory( &wfx, sizeof(wfx) )
wfx.wFormatTag = WAVE_FORMAT_PCM;

for( INT iIndex = 0; iIndex < 16; iIndex++ )
GetwaveFormatFromIndex( iIndex, &wfx ):

1f( FAILED( hr = g_pDSBPrimary->SetFormat( &wfx ) )

)
{
g_aboutputFormatSupported[ iIndex ] =
FALSE;
}
else
{

_ if( FAILED( hr = g_pDSBPrimary->GetFormat(
dqwfxSet, sizeof(wfxSet),

NULL ) ) )
return hr;
0) ifC mememp( &wfx, &wfxSet, sizeof(wfx) ) ==
g_aboutputFormatSupported] iIndex ]
= TRUE,
else _
g_aboutputFormatSupported[ iIndex ]
= FALSE;
}
}
SetCursor( hCursor );
return S_O0OK;
}
T
// ScanAvailableInputFormats()
e
HRESULT buplex::ScanAvailableInputFormats()
HRESULT hr;
WAVE FORMATEX wfx;
HCURSOR hCursor;
DSCBUFFERDESC dscbd;
LPDIRECTSOUNDCAPTUREBUFFER pDSCaptureBuffer = NULL;
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&dschd,

Duplex
hCursor = GetCursor();
setcursor( LoadCursor( NULL, IDC_WAIT ) ):

ZeroMemory( &wfx, sizeof(wfx) );
wfx.wFormatTag = WAVE_FORMAT_PCM;

ZeroMemory( &dscbd, sizeof(dschd) );
dscbd.dwSize = sizeof(dschd);

for( INT iIndex = 0; iIndex < 16; iIndex++ )
GetwaveFormatFromIndex{ jIndex, &wfx );
dscbd.dwBufferBytes = wfx.nAvgBytesPersec;
dscbd. TpwfxFormat = &wfx;

if( FAILED( hr = g_pDSCapture->CreateCaptureBuffer(

&pDSCaptureBuffer,
NULL ) ) )
: g_abInputFormatSupported{ iIndex ] = FALSE:
else
g_abInputFormatSupported[ iIndex ] = TRUE;

if( ppsCaptureBuffer )
) pDsCaptureBuffer->Release();

SetCursor( hCursor );

return S_OK;

void Duplex::GetWaveFormatFromIndex( int nIndex, WAVEFORMATEX* pwfx

{

int isampleRate = nIndex >> 2;
int 1Type = nIndex % 4;

switch( iSsamplieRate )

8000; break;
11025; break;
22050; break;
44100; break;

case O: pwfx->nSamplespPerSec
case 1: pwfx->nSamplesPerSec
case 2: pwfx->nSamplesPersSec
case 3: pwfx->nSamplesPersec

?witch( iType )

case 0: pwfx->wBitsPerSample 8; pwfx->ncChannels
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= 1; break;

case 1: pwfx->wBitsPerSample = 16; pwfx->nChannels
= 1; break;

case 2: pwfx->wBitsPerSample = 8; pwfx->nChannels
= 2; break;

case 3: pwfx->wBitsPerSample = 16; pwfx->nChannels
= 2; bre?k;

pwfx->nB8lockAlign = pwfx->nChannels * (
pwfx->wBitsPerSample >> 3 );

pwfx->nAvgBytesPersec = pwfx->nBlockAalign *
gwfx—>n5amp1esper5ec;

HRESULT Duplex::SetBufferFormats( WAVEFORMATEX* pwfxInput,
WAVEFORMATEX™* pwfxoutput )

HRESULT hr;
DSCBUFFERDESC dschd;

if( FAILED( hr = g_pDSBPrimary->SetFormat( pwfxoutput ) ) )
return hr;

if( pwfxInput->nAvgBytesPerSec > 32768 )
] g_dwNotifySize = pwfxInput->nAvgBytesPerSec >> 3;
else
//This g_dwNotifySize sets the buffer lenght
g_dwNotifySize = 500;//4096;

g.dwNotifySize -= g_dwNotifySize % pwfxInput->nBlockalign;

g_de1ayBuFferSize.= NUM_BUFFERS * g_dwNotifySize / 2;
g_dwCaptureBufferSize = g_dwNotifySize * NUM_BUFFERS;

if( g_pDSBCapture )
g_pDSBCapture->Release();

ZeroMemory( &dscbd, sizeof(dschd) );
dschd.dwSize = sizeof(dschd);
dschd.dwBufferBytes = g_dwCaptureBufferSize:
dscbd. TpwfxFormat pwfxInput;

if( FAILED( hr = g_pDSCapture->CreateCapturesuffer( &dschd,

&g_pDSBCapture,
NULL ) ) )
return hr;

return S_OK;
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?RESULT Duplex::CreateoutputBuffer()

HRESULT hr;
WAVEFORMATEX wfxInput;

ZeroMemory ( &wfxInput, sizeof(wfxInput) );
g_pDSBCapture->GetFormat( &wfxInput, sizeof(wfxInput), NULL

J;

// Set up the direct sound buffer, and only request the
flags needed

// since each requires some overhead and Timits if the
buffer can

// be hardware accelerated

DSBUFFERDESC dsbd;

ZeroMemory( &dshd, sizeof(DSBUFFERDESC) );
dsbd.dwsize = sizeof(DSBUFFERDESC) ;
dsbd.dwFlags DSBCAPS_GLOBALFOCUS;
dsbd.dwBufterBytes = g_dwPlayBuffersize;
dsbd.TpwfxFormat SwfxInput;

// DirectSound
if( FAILED( hr = g_pDS->CreateSoundBuffer( &dshd,
&g_pDSBOutput, NULL ) ) )
return hr;

if( FAILED( hr = g_pDSBCapture->QueryInterface(
IID_IDirectSoundNotify,

(vOID**)&g_pDSNotify ) ) )
return hr;

for( INT i = 0; 1 < NUM_PLAY_NOTIFICATIONS; i++ )

g_arosNotify[i].dwoffset = (g_dwNotifysize * i) +
g_dwNotifysize - 1;

g_aPosNotify[i].hEventNotify =
g_hNotif;cationEvents[O];

g_aposNotify[i].dwoffset = DSBPN_OFFSETSTOP;
g_aposNotify[i].hEventNotify = g_hNotificationEvents[1]:

if( FAILED( hr = g_pDSNotify->SetNotificationPositions(
NUM_PLAY_NOTIFICATIONS + 1,

g_aPosNotify ) ) )
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{

NULL );

Duplex
return hr;

return S_OK;

Duplex: :StartBuffers()

LLPVOID pbBuffer;
DWORD dwBuffersize;

WAVEFORMATEX wfxOutput;

HRESULT hr;

1f( FAILED(C hr = RestoreBuffers() ) )
return hr;

g_pDSBCapture->GetCurrentPosition( &g_dwNextCaptureoffset,

dwNextCaptureoffset -= g_dwNextCaptureoffset %

g_dwNoti%?Size;

dwNextPlayOffset = g_dwNextCaptureoffset + ( 2 =

g_dwNoti%?Size )5

g_dwNextPlayoffset %= g_dwplayBuffersize; //
g_pDsBCapture->Start( DSCBSTART_LOOPING );
g_pDSBOutput->SetCurrentPosition( g_dwNextPlayoffset );
// g_pCapturewaveFormat
if( g_pCapturewaveFormat )

delete g¢_pCapturewaveFormat;
g_pCapturewaveFormat = new WAVEFORMATEX;

ZeroMemory( g_pCapturewaveFormat, sizeof(WAVEFORMATEX) );
g_pDSBCapture->GetFormat( g_pCapturewaveFormat,

sizeof (WAVEFORMATEX), NULL );

NULL );

ZeroMemory( &wfxoutput, sizeof(wfxoutput) );
g_pDSBOutput->GetFormat( &wfxoutput, sizeof(wfxoutput),

// HandleNotifications()
if( FAILED( hr = g_pDSBOutput->Lock( 0, g_dwPlayBuffersize,

&pbBuffer, &dwBuffersize,

NULL, NULL, 0 ) ) )
return hr;
FiliMemory( (BYTE*) pbBuffer, dwBuffersize,
(BYTE) ( wfxOutput.wBitsPerSample ==
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8§ 7128 : 0) );
g_pDSBOutput->Unlock( pbBuffer, dwBufferSize, NULL, NULL ):
g_pDsBOutput->Play( 0, 0, DSBPLAY_LOOPING );

return S_OK;

HRESULT Duplex::StopBuffers()

if( (g_pDSBCapture == NULL) || (g_pDSBOutput == NULL) )
return S_OK;

g_pDSBCapture-> Stop();
g_pDSBOutput-> Stop();

return S_OK;

HRESULT Duplex::RestoreBuffers()

HRESULT hr;

if( NULL == g_pDSBCapture ||
NULL == g_pDSBOutput )
return S_OK;

DWORD dwStatus;

if( FAILED( hr = g_pDSBoutput->Getstatus( &dwStatus ) ) )
return hr;

}f( dwStatus & DSBSTATUS_BUFFERLOST )

while( g_pDSBOutput->Restore() == DSERR_BUFFERLOST

)
Sleep( 10 );
}
return S_OK;
}
S/ m e e e
/7 HandleNotification()
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HRESULT Duplex::HandTeNotification(BYTE* audio,BYTE*
receive_audio,int* lenght)

DWORD i;

int js

HRESULT hr;

VOID*  pbCapturebData = NULL;
VOID*  pbPlayData = NULL;

DWORD  dwCaptureLength;
DWORD  dwPlayLength;

DWORD dwStatus;

if( FAILED( hr = g_pDSBOutput->GetStatus( &dwsStatus ) ) )
return hr;

}f( dwStatus & DSBSTATUS_BUFFERLOST )

if( FATILED( hr = startBuffers() ) )
return hr;

return S_OK;

}

if( FAILED( hr = g_pDSBCapture->Lock(
g_dwNextCaptureoffset, g_dwNotifySize,

&pbCapturebata, &dwCaptureLength,

NULL, NULL, OL ) ) )
return hr;

if( FAILED( hr = g_pDSBOutput->Lock( g_dwNextPlayoffset,
g_dwNotifySize,

&pbPlayData, &dwPlayLength,

NULL, NULL, OL ) )} )
return hr;

if( g_buseFilter )
}f( g_pCapturewaveFormat->wBitsPerSample == 8 )

BYTE* pbIn
BYTE*  pboOut

(BYTE*) pbCapturebata;
(BYTE*) pbPlayData;

nn

for( i=0; i < dwPlayLength; i++, pbIn++,

pbout++ ) ‘
j = *pbIn - nDelay;
ifC J > 127 )
*pbout = 255;
else
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if( j < -128 )
*pbout

]
o

else

*pbout = j + 128;

nDelay *pbIn;

else

short* pniIn

(short*) pbCapturebData;
short* pnout

(short*) pbpPlaypata;

for( 1=0; i < dwplayLength >> 1; i++,
pnIn++, pnout++)

{
j = *pnIn - nbelay;
1F( J > 32767 )
*pnout = 32767;
else
if( § < -32768 )
*pnout = -32768;
else
*pnOut = j;
: nDelay = *pnIn;
}
}
// else
/* if(type==2)

{//CopyMemory(data,pbCapturebata, dwCaptureLength);
// sum(data,data,dwCaptureLength);
CopyMemory( pbPlaybData, data, dwPlayLength );

}
1f(type==1)
// CopyMemory( pbPlaybata, pbCaptureData, dwPlayLength

if(type==3)
y CopyMemory( pbPlaybata, data2, dwPlayLength );
*
CopyMemory (audio, pbCapturebata, dwPlayLength);
if(de1ayLength==dwCaEtureLength)
CopyMemory( pbPlayData, receive_audio,
dwCaptureLength );

*lenght = dwCaptureLength;
// CopyMemory(pbPla Data,audio,de]ayLen?th);
g-pDSBOutput->Unlock( pbrPlayData, dwPlayLength, NULL, 0 );

g_pDSBCapture->Unlock( pbCapturebata, dwCapturetength,
NULL, O );
g.dwNextCaptureoffset += dwCaptureLength;

g_dwNextCaptureoffset %= g_dwCaptureBuffersize;
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g_dwNextPlayoffset += de1a¥Length;

g_dwNextPlayoffset %= g_dwplayBuffersize;

return S_OK;
}
e T e —
/7 SetFitter()
= e

void puplex::SetFilter( int bFilter )
}f( bFilter )
g_bUseFilter = TRUE;

if( g_pCapturewaveFormat-> wBitsPerSample == 8 )
nDelay = 128;
else
) nbelay = 0;
else
g_buseFilter

FALSE;
}

void Duplex::Setbata()
For(int i=0;7<100000;7++)
datali] = rand()%250;
data2[i] = sin(6.28*%1*10/180)%2;

}
¥oid Duplex::ChangeType(int typel)

) type=typel;

void Duplex::Sum(byte *dest, byte *source, int Tenght)
for(int 1=0;i<lenght; i++)

) *(dest+i) = (*(source+i) + data2[i])/2;
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. FULL_DUPLEX
// FULL_DUPLEX.cpp : Defines the class behaviors for the
application.
/

#include "stdafx.h"
#include “FULL_DUPLEX.h"
#include "FULL_DUPLEXDlg.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;
#endif

;j;;;;;?;;/////////////////////////////////////////////////////////
// CFULL_DUPLEXApp

BEGIN_MESSAGE_MAP{CFULL_DUPLEXApp, CWinApp)
//{{AFX_MSG_MAP(CFULL_DUPLEXAppP)
// NOTE - the Classwizard will add and remove
mapping macros here.
/7 DO NOT EDIT what you see in these blocks of
generated code!

//}IAFX_MSG _
ON_COMMAND (ID_HELP, CwWinApp::0nHelp)
END_MESSAGE_MAF()

;;;55;;555/////////////////////////////////////////////////////////
// CFULL_DUPLEXApp construction
CFULL_DUPLEXApp: : CFULL_DUPLEXApp()

// TODO: add construction code here, g )
// Place all significant initialization in InitInstance

;;;;j;;;;;/////////////////////////////////////////////////////////
// The one and only CFULL_DUPLEXApp object

CFULL_DUPLEXApp theApp;
;5;?;55;;;/////////////////////////////////////////////////////////
// CFULL_DUPLEXApp initialization

BOOL CFULL_DUPLEXApp::InitInstance()

¢ }f (tAfxSocketInit())

AfxMessageBoX (IDP_SOCKETS_INIT_FAILED);
return FALSE,
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FULL_DUPLEX
AfxEnableControlcContainer();

// Standard initialization _
" ~// If you are not using these features and wish to reduce
the size
~// of your final executable, you should remove from the
following . o
// the specific initialization routines you do not need.

#ifdef _AFXDLL

Enable3dControls(); // Call this when
using MFC in a shared DLL
#else

Enable3dControlsstatic(); // €all this when Tinking
to MFC statically
#endif

CFULL_DUPLEXD1 g dl g,

m_pMainwnd = d]g;

int nResponse = dlg.boModal();

}f (nResponse == IDOK)
. // TODO: Place code here to handle when the dialog
is

// dismissed with OK

else if (nResponse == IDCANCEL)
. // TODO: Place code here to handle when the dialog
is

// dismissed with Cancel

}

// Since the dialog has been closed, return FALSE so that
we exit the

// application, rather than start the application's
message pump.
) return FALSE;
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;; MySocket.cpp : implementation file

#include "stdafx.h"
#include "FULL_DUPLEX.h"
#include "Mysocket.h"
#include "FULL_DUPLEXD1g.h"

#ifdef _DEBUG

#define new DEBUG_NEW

#undef THIS_FILE

static char THIS_FILE[] = __FILE__;
#endif

;;;;;ﬁ;;;?/////////////////////////////////////////////////////////
// CMySocket

%MySocket::CMySocket()

}
%MySocket::~CMySocket()

3

// Do not edit the following Tines, which are needed by

Classwizard.

#if O

BEGIN_MESSAGE_MAP(CMySocket, CAsyncSocket)
//{{AFX_MSG_MAP(CMySocket)
//}IAFX_MSG_MAP

END_MESSAGE_MAP()

#endif // O

;j;j;?;;j;/////////////////////////////////////////////////////////
// CMySocket member functions
¥oid CMySocket: :SetParent(Cbhialog *pwnd)

m_pwnd = pwnd;

3

void CMySocket: :0OnAccept(int nErrorcCode)
if(nErrorcCode==0)
} ((CFULL_DUPLEXD1g*)m_pwnd) ->0nAccept();

void CMySocket::0OnConnect(int nErrorCode)

if(nErrorCode==0)
((CFULL_DUPLEXD1g*)m_pwnd) ->0OnConnect () ;
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void CMySocket::0nClose(int nErrorCode)
if(nErrorcCode==0)

) ((CFULL_DUPLEXD1g*)Im_pwnd) ->0nClose();

void CMySocket::OnReceive(int nErrorCode)
if(nErrorCode==0)

} ((CFULL_DUPLEXD1g*)m_pwnd) ->0nReceive();

void CMySocket::0nSend(int nErrorCode)

if(nErrorCode==0)
((CFULL_DUPLEXD1g*)Im_pwnd)->0nsend();
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