/**********************************************************************/

/* SERTRANS. C */
/** __________________________________________________________________ **/
/* Task : File transfer through serial port */
/* with error correction */
/** __________________________________________________________________ **/
/* Aut hor . Mchael Tischer / Bruno Jennrich */
/* Devel oped on : 04/08/1994 */
/* Last update : 04/07/1995 */
/** __________________________________________________________________ **/
/* COWPI LER : Borland C++ 3.1, Mcrosoft Visual C++ 1.5 */

/**********************************************************************/

#i ncl ude <dos. h>

#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude <process. h>

#i ncl ude "serutil.h"
#i ncl ude "sertrans. h"

/*- Docunent the following lines within project ------- */
#i nclude "serutil.c"

#i nclude "wn.c"

#include "irqutil.c"

#i nclude "args.c"

/**********************************************************************/

/* Cal cCRC : Cal culate cyclic redundancy checksum */
| % o e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* Input : uCRC - previous checksum */

/* bData - byte to be incorporated */



/* Qutput : New checksumincluding passed byte */
/**

/* Info : In the first call to this function the "previous" */
/* checksum nust be set to OxFFFF. */
/**********************************************************************/
U NT Cal cCRC( Ul NT uCRC, BYTE bData )
{ static INT j; /* Statics are a bit faster */

for( j =0; j <8 j++)

{

UCRC <<= 1; /* Modul e pol ynom al division */
if( bData & 0x0080 ) uCRC ~= CCl TT_POLYNOM
bDat a <<= 1;
}
return uCRC;
}
/**********************************************************************/
/* Packet _Build : Initialize structure of type PACKET for sending */
/** __________________________________________________________________ **/
/* Input : pPacket - address of packet being initialized */
/* bType - user type of packet */
/* pDat a - address of packet data */
/* uDat aSi ze - nunber of valid bytes */
/* in packet */
/* uNr - packet number (consecutive) */

/**********************************************************************/

VO D Packet Buil d( PPACKET pPacket,
BYTE bType,
PBYTE pDat a,
Ul NT uDat aSi ze,
Ul NT uNr )

{ UNT i,



pPacket - >bType = bType;

pPacket - >uDat aSi ze = uDat aSi ze;

pPacket - >uNr = uNr;

for( i =0; i != uDataSize; i++)
pPacket->bData[ i ] = pbDatal i ];

/**********************************************************************/

/* trans_WiteU NT : Send single U NT via serial port */
/** __________________________________________________________________ **/
/* Input : iSerPort - base port of interface */
/* uDat a - UINT being sent */
/* Qutput : Error status */
/** __________________________________________________________________ **/
/* Info : This function first sends the LO, then the Hl- */
/* BYTE of a U NT. Warning - no handshake! */

/**********************‘k‘k‘k‘k‘k‘k‘k‘k‘k***************************************/

INT trans_WiteU NT( INT iSerPort, U NT uData )

if( ser_WiteByte( iSerPort,
LOBYTE( uData ),
0x8000,
0,
0 ) == SER_SUCCESS )
if( ser_WiteByte( iSerPort,
H BYTE( uData ),
0x8000,
0,
0 ) == SER _SUCCESS )
return TRANS_SUCCESS;
return TRANS_TRANSERROR



/**********************************************************************/

/* trans_ReadU NT : Read a single U NT from port */
/** __________________________________________________________________ **/
/* Input : iSerPort - base port of interface */
/* pDat a - address of UINT accepting */
/* recei ved val ue. */
/* Qutput : Error status */

/**********************************************************************/

INT trans_ReadU NT( |INT i SerPort, PU NT pData )
{ BYTE bErrL, bErrH;
if( ser_ReadByte( iSerPort, &bErrL, 0x8000, 0, 0 ) == SER SUCCESS )
if( ser_ReadByte( iSerPort, &bErrH 0x8000, 0, 0 ) == SER SUCCESS )

*pData = MAKEWORD( bErrH, bErrL );
return TRANS_SUCCESS;

}
return TRANS_TRANSERROR

}

/**********************************************************************/
/* trans_WiteNak : Send negative acknow edge via port */
| % o o e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* Input : iSerPort - base port of interface */
/* i Code - extended error code */
/* Qutput : Error status */

/**********************************************************************/

I NT trans_SendNak( | NT i SerPort, U NT i Code )

if( ser_WiteByte( iSerPort, ASCI|_NAK, 0x8000,0,0) == SER SUCCESS )
return trans_WiteU NT( iSerPort, iCode );
return TRANS_TRANSERROR;



}

/**********************************************************************/

/* trans_WiteAck : Send (positive) acknow edge via port */
/** __________________________________________________________________ **/
/* Input : iSerPort - base port of interface */
/* Qutput : Error status */

/**********************************************************************/

INT trans_SendAck( I NT i SerPort )
if( ser_WiteByte( iSerPort, ASClI|_ACK, 0x8000,0,0) == SER SUCCESS )

return TRANS_SUCCESS;
return TRANS_TRANSERROR

/**********************************************************************/

/* trans_SendPacket : Send entire data packet via port */
/** __________________________________________________________________ **/
/* lnput : iSerPort - base port of interface being used */
/* pPacket - address of data */
/* i Packet Si ze - data quantity */
/* Qutput : Error status */

/**********************************************************************/
INT trans_SendPacket ( | NT i SerPort, PBYTE pPacket, Ul NT iPacketSize )

{
U NT uCRC, uAction, uTineQut, uActByte;

BYTE bDat a, bDataOk, bNakLo; /* First byte of NAK return code */

uTi mreQut = OxFFFF;
uActi on = SEND_RECEl VER,

whi | e( uTi mecut )



bDat aCk = FALSE;

if( ser_lsDataAvailable( iSerPort ) )
if( ser_ReadByte( iSerPort, &bData,

return TRANS_TRANSERROR
el se bDataCk = TRUE;

if( bDataCk )
{
switch( uAction )

case SEND_RECE! VER:
if( bData == ASCI|_SYN)

uAct Byte = O;
uUCRC = OxFFFF;
uAction = SEND_SENDI NG

/*

1, O,

No data avail able */

0)

I = SER_SUCCESS )

/*

}
br eak; /* NAK interrupts sendi ng of packet! */

case SEND_SENDI NG

if( bData == ASCI|_NAK )
br eak;
case SEND_GETNAKLC

bNakLo = bbDat a;

uAction = SEND GETNAKH ;
br eak;
case SEND_GETNAKHI :

uAction

return MAKEWORD( bData, bNakLo );

case SEND_GETREPLY:
if( bData == ASCI | _ACK )
if( bData == ASCI | _NAK )

uAction

O

is there? */

SEND_GETNAKLG,

return TRANS_SUCCESS;
SEND_GETNAKLG,



return TRANS_PROTOCOL;
}

}
el se
if( ser_IsWitingPossible( iSerPort ) )
{
switch( uAction )

case SEND_SENDI NG
if( ser_WiteByte( iSerPort,
pPacket[ uActByte ],
0,
0 ) == SER _SUCCESS )

UCRC = Cal cCRC( uCRC, pPacket[ uActByte ] );

UACt Byt e++;

if( uActByte == i PacketSize ) wuAction = SEND PUTCRCLO
uTi mreQut = OxFFFF;

}
el se return TRANS_TRANSERROR;
br eak;
case SEND_PUTCRCLC
if( ser_WiteByte( iSerPort,
LOBYTE( uCRC ),
1,
0,
0 ) == SER _SUCCESS )
uAction = SEND_PUTCRCH ;
el se return TRANS_TRANSERROR;
br eak;
case SEND_PUTCRCHI :



if( ser_WiteByte( iSerPort,
HI BYTE( uCRC ),
1,
0,
0 ) == SER SUCCESS )
uAction = SEND_GETREPLY;
el se return TRANS_TRANSERROR;
br eak;
defaul t: uTimeQut--; break;
}
}

}
return TRANS_TI MEQUT;

/**********************************************************************/

/* trans_Recei vePacket : Receive data packet from port */
/** __________________________________________________________________ **/
/* lnput : iSerPort - base port of interface being used */
/* pPacket - address of receive buffer */
/* i Packet Si ze - buffer size */
/* Qutput : Error status */

/**********************************************************************/
I NT trans_Recei vePacket ( I NT i SerPort, PBYTE pPacket, Ul NT i PacketSize )
{

U NT uCRC, uAction, uTineQut, uActByte;

BYTE bData, bDataCk, bCrclLo; /* First byte of CRC code */

INT i AckError;

uTi mreQut = OxFFFF;
uActi on = RECEI VE_SI GNAL;



UCRC = OxFFFF; /* Access variables at |east once */
uAct Byte = O;

whi | e( uTi mecut )

bDat aCk = FALSE; /* No data avail able */
if( ser_lsDataAvailable( iSerPort ) )
if( ser_ReadByte( iSerPort, &bData, 1, 0, 0 ) != SER SUCCESS )
return TRANS_TRANSERROR;
el se bDataCk = TRUE; /* O is there? */
if( bDataCk )

switch( uAction )

case RECEl VE_RECEI VE:
UCRC = Cal cCRC( uCRC, bData );
pPacket[ uActByte++ ] = bData;
if( uActByte == i PacketSize ) uAction = RECElIVE _GETCRCLQ
uTi mreQut = OxFFFF;
br eak;

case RECElI VE_GETCRCLO
bCrcLo = bDat a;
uActi on = RECEI VE_GETCRCH ;
br eak;
case RECEl VE_GETCRCHI :
if( uCRC == MAKEWORD( bData, bCrcLo ) )
uActi on = RECEI VE_PUTACK;
el se

i AckError = TRANS_CRC;



uAct i on = RECEI VE_PUTNAK;

br eak;

}

}
el se
if( ser_IsWitingPossible( iSerPort ) )
{
switch( uAction )
{
case RECEI VE_SI GNAL:
if( ser_WiteByte( iSerPort,
ASCI | _SYN,
1,
0,
0 ) == SER SUCCESS )

UCRC = OxFFFF;
UAct Byte = O;
uActi on = RECEI VE_RECEI VE;
}
el se return TRANS_TRANSERROR;
br eak;
case RECEl VE_PUTACK:
if( ser_WiteByte( iSerPort,
ASCI | _ACK,
1,
0,
0 ) == SER _SUCCESS )
return TRANS_SUCCESS;
el se return TRANS_TRANSERROR;



case RECEIl VE_PUTNAK:
if( ser_WiteByte( iSerPort,
ASCI | _NAK,
1,
0,
0 ) == SER _SUCCESS )
uActi on = RECEI VE_PUTNAKLG,
el se return TRANS_TRANSERROR;
br eak;
case RECEI VE_PUTNAKLO
if( ser_WiteByte( iSerPort,
LOBYTE( i AckError ),
1,
0,
0 ) == SER _SUCCESS )
uActi on = RECEI VE_PUTNAKH ;
el se return TRANS_TRANSERROR;
br eak;
case RECEI VE_PUTNAKHI :
if( ser_WiteByte( iSerPort,
HI BYTE( i AckError ),
1,
0,
0 ) == SER _SUCCESS )
return i AckError;
el se return TRANS_TRANSERROR;
default: uTimeQut--;
}
}

}
return TRANS_TI MEQUT;



/**********************************************************************/

/* trans_ReceiveFile : Receive entire file via port */
/** __________________________________________________________________ **/
/* Input : iSerPort - base port of interface being used */
/* Qutput : Error status */

/**********************************************************************/

INT trans_ReceiveFile( INT iSerPort )
{ PACKET Packet ;

INT i TineCut;

FILE *fHandl e = NULL;

U NT uNr = 0;

i TimeQut = 10; /* Wait a bit longer for first packet */
while( i TinmeCut )
{ INT err;

err = trans_Recei vePacket ( i SerPort, /* Receive packet

( PBYTE ) &Packet,
si zeof ( Packet ) );
if( err == TRANS_SUCCESS )

{
i TimeQut = 4, /* Shorten timeout */
if( uNr !'= Packet.uNr )
if( fHandle ) fclose( fHandle );
trans_SendNak( i SerPort, ( U NT ) PACKET_SEQUENCE );
return PACKET_SEQUENCE;
el se

UNr ++;
printf("\rod", uNr );

*/



switch( Packet.bType )

case PACKET_FI LEOPEN:
fHandl e = fopen( ( PCHAR ) Packet.bData, "wh" );
if( !'fHandle )
{
trans_SendNak( i SerPort, _doserrno );
return _doserrno;

br eak;
case PACKET_FI LEDATA:
if( fwite( Packet.bData,

1,
Packet . uDat aSi ze,
fHandl e ) != Packet.uDataSize )

trans_SendNak( i SerPort, _doserrno );
fclose( fHandle );
return _doserrno;

br eak;
case PACKET_FI LECLCSE:
fclose( fHandle );
return PACKET_SUCCESS;
defaul t:
trans_SendNak( i SerPort, ( U NT )PACKET_UNKNOWM ) ;
return PACKET_UNKNOWN;

}
}

else iTimeQut--;



return PACKET_TI MEQUT;

/**********************************************************************/

/* trans_SendFile : Send entire file via port */
/** __________________________________________________________________ **/
/* Input : iSerPort - base port of interface being used */
/* pNare - Name of file being sent */
/* Qutput : Error status */

/**********************************************************************/
INT trans_SendFile( INT iSerPort, PCHAR pNane )
{

FI LE *f Handl e;

PACKET Packet ;

I NT iSize;

fHandl e = fopen( pNane, "rb" );
if ndl e )
{ r

iLen = strlen( pNane );
while( ( iLen >0 ) &&
( pNane[ iLen - 1] !
( pNane[ iLen - 1] !
Packet _Buil d( &Packet,
PACKET_FI LEOPEN,
( PBYTE ) &Nane[ ilLen ],
strlen( &pNane[ilen] ) + 1,
UNr ++ ) ;

W) &&
":') ) ilLen--;



iCnt = 25;
printf("\rod", uNr );
do

icnt--;
err = trans_SendPacket ( i SerPort,
( PBYTE ) &Packet ,
si zeof (  PACKET ) );
} while( ( err == TRANS_ TIMEQUT ) && ( iCnt ) );

if( err !'= TRANS SUCCESS )

fclose( fHandle );

return err;
}
do
{
i Size = fread( Packet.bData, 1, PACKET_DATASIZE, fHandle );
if( iSize)
{

Packet _Buil d( &Packet,
PACKET_FI LEDATA,
Packet . bDat a,

i Size,

UNr ++ ) ;
iCnt = 10;
printf("\rod", uNr );
do

icnt--;



err = trans_SendPacket ( i SerPort,
( PBYTE ) &Packet ,
si zeof (  PACKET ) );
} while ( ( err == TRANS._TIMEOUT ) & ( iCnt ) );
if( err !'= TRANS_SUCCESS )

fclose( fHandle );
return err;

) }
} while( iSize == PACKET_DATASI ZE );

fclose( fHandle );

Packet _Buil d( &Packet,
PACKET_FI LECLOSE,
( PBYTE ) &Nane[i Len],
strlen( &pNane[ilLen] ),

UNr ++ ) ;
iCnt = 10;
printf("\r%d", uNr );
do
icnt--;

err = trans_SendPacket ( i SerPort,
( PBYTE ) &Packet ,
si zeof (  PACKET ) );
} while( ( err == TRANS_ TIMEQUT ) && ( iCnt ) );
return err;

}
return TRANS_NOCFI LE;



/**********************************************************************/

/* trans_PError : Qutput error message */
[ % o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* Input : iError - error that occurred */

/**********************************************************************/

VO D trans_PError( INT iError )

switch( iError )

{

case TRANS_SUCCESS:

printf("Transm ssion OKI\n"); br eak;
case TRANS_TI MEQUT:

printf("ERROR Byte timeout"); br eak;
case TRANS_TRANSERROR:

printf("ERROR General error\n"); br eak;
case TRANS_PROTOCOL:

printf("ERROR Ack or NAck m ssing!\n"); br eak;
case TRANS_CRC

printf("ERROR CRC error!"); br eak;
case TRANS_NOFI LE:

printf("ERROR Cannot open file!\n"); br eak;
case PACKET_SEQUENCE:

printf("ERROR |Invalid packet sequence!\n"); break;
case PACKET_UNKNOAN:

printf("ERROR Unknown packet ID'\n"); br eak;
case PACKET_TI MEQUT:

printf("ERROR Packet tineout\n" ); br eak;

}

}

/**********************************************************************/



/I* MAI N PROGRAM */

/**********************************************************************/

VO D mai n(I NT argc, PCHAR argv[] )

INT i SerPort, iCom
LONG | Baud;
PCHAR pFi | eNane;

if( FindString( argv, "?", argc ) )

printf("Call:\n" );

printf("SERTRANS File [-COM conport] [-BAUD: baudrate]\n");
printf (" COM port 1 or 2 (Default: 1 )\n");
printf("Baud rate 50 - 115200 (Default: 9600)\n");

exit(0);
}
if( GetArg( argc, argv, "-COM", _int, & Com 1) )
if( iCom==1)
i SerPort = SER_COML; /* Only COML and COMR are "standardi zed" */
el se
if( iCom==2)
i SerPort = SER_COMWR; /* Only COML and COMR are "standardi zed" */
el se
t
printf("Unsupported COM port!\n");
exit(0);

el se



i SerPort = SER_COML; /* Only COML and COMR are "standardi zed" */

if( !GetArg( argc, argv, "-BAUD:", _long, & Baud, 1) )
| Baud = 9600L; /* Maxi mum baud rate for UART 8450A */
if( | Baud > SER _MAXBAUD )

{
printf("Baud rate too high!\n");

printf("Maxi num %d Bd\n", SER MAXBAUD );

if( !ser_Init( iSerPort, |Baud, /* Maxi mum for UART 8450A */
"SER_LCR 8BI TS | SER LCR 1STOPBIT | SER LCR NOPARITY ) )

prlntf("No port!\n");
exit( 0);

}
if( gentry( arc, argv, "-", &pFileNane, 1) )
{

printf("Sending\n" );
trans_PError( trans_SendFile( iSerPort, pFileNane ) );
}

el se

printf("Receiving\n");
trans_PError( trans_ReceiveFile( iSerPort ) );






