APPENDIX A
EXAMPLE PROGRAM

The following program is a tested example of both HSD and IBL operating modes and is
provided as an aid for software development purposes only. In IBL mode, this example is for a
PCIHSD board connected to a Encore HSDII board or other compatible interface (i.e., an IBL
mode configuration). The PCIHSD initiates al transfers. In HSD mode, the PCIHSD board is
connected to an HSD device. This program is provided as part of the distribution package and
can be modified by the user as necessary. Applied Data Sciences, Inc. takes no responsibility for
any user modification.

/'l testhsd.cpp : Defines the entry point for the consol e application.
/1

#i ncl ude <w ndows. h>
#i ncl ude <w ni octl. h>
#i ncl ude <coni o. h>

#i ncl ude "stdafx. h"

/1 include PCIHSD definitions
#i ncl ude <pci hsd. h>
11 (pcihsdioctl.h is included by pcihsd.h)

1

/1 Forward declarations of local functions...

11

static VO D Error Message( LPTSTR | pOrigi n, DWORD dwiessagel d) ;
static VO D Test HSDVbde(char read_wite);

static VO D Test|BLMdde(char read_wite, char cable_connect);
static VO D dunp_iocb( int i, 10CB *ioch);

#defi ne BSI ZE (16)
#define NUM_| OCBS (10)

char cDevi ceNanme[] = "\\\\.\\PCl HSDO"; /1 resolves to \\.\PCl HSDO

voi d usage( void )

printf("parameter 1 nmust be 'R for IBL read transfer\n");

printf(" or "W for IBL wite transfer\n");
printf(" or 'H for HSD transfer\n");
printf(" use | ower case for continuous execution\n");
printf("parameter 2 nmust be 'N for normal cable connection. (default)\n");
printf(" or 'R for reverse cable connection.\n");

}

void nain(int argc, char* argv[])

{

char cCabl eConnect ;



if( argc > 2)

{
cCabl eConnect = 'N ;
if( *argv[2] =="'R )
cCabl eConnect = 'R ;
if( toupper(*argv[l]) =='R )
{
printf("Testing Read | BL Mbode of PCIHSD Board\n");
Test | BLMbde( *argv[1], cCabl eConnect );
}
else if( toupper(*argv[1l]) == "W )
{
printf("Testing Wite IBL Mode of PCIHSD Board\n");
Test | BLMbde( *argv[1l], cCabl eConnect );
}
else if( toupper(*argv[1l]) =="'H )
{
printf("Testing HSD Mode of PCI HSD Board\n");
Test HSDMWbde(*argv[1]);
}
el se
{
printf( " ?2?? invalid command\n\n" );
usage();
}
}
el se
{
usage();
}

Exi t Process( ERROR_SUCCESS );

static VO D Test HSDWbde(char read_wite)
{
HANDLE hDevi ce;
DWORD dwer r or Code;
DWORD dwByt esRet urned, dwLength, dwReset Type;
ULONG i Mbde, i Cur Confi g;
LONG i NewTi meout, i A dTi neout;
DWORD  dwBuf f er [ BSI ZE], dwBuf f 2[ BSI ZE] ;
PCI HSD_STATUS sSt at us;

int j k, index;
int count = O;
| OCB i ocb[ NUM_| OCBS] , bcoi [ NUM_| OCBS] ;

for( jk = 0; jk<NUM_IOCBS; jk++)

bcoi [jk].wl.w = iocb[jk].wl.w = -1,
bcoi [jk].w2.w = iocb[jk].w2.w = -1,
bcoi [jk].w3.w = iocb[jk].w3.w = -1;
bcoi [jk].w4. w = iocb[jk]. 4. w = -1;

}

/1 Open the device
hDevi ce = CreateFil e(
cDevi ceNane,



CGENERI C_WRI TE| GENERI C_READ,

0,
NULL,

OPEN_EXI STI NG,

FI LE_ATTRI BUTE_NORMVAL,

NULL )
i f( hDevice == | NVALI D_HANDLE_VALUE )

dwEr ror Code = GetLastError();

Error Message( "CreateFile", dwErrorCode );

Exi t Process( dwkrror Code );
}

if( !DeviceloControl (hDevice, | OCTL_HSD GET_STATUS,

NULL, O,

&sSt at us, sizeof (PCl HSD_STATUS) ,

&dwByt esRet ur ned,

/] St atus command

[/l nput Buffer, size
//Qutput Buffer, size
/1 Bytes returned

/1 No overl apped 10

NULL) )
{
dwEr ror Code = CetlLastError();
Error Message( "Get Status", dwErrorCode);
Exi t Process( dwkrror Code );
}

printf( " BoardStatus: 98.8x\n", sStatus.ul BoardStatus);
printf( "Configuration: 98.8x\n", sStatus.ul State);

i NewTi meout = 50;

Reset Ti neout :

/1l set to tineout in milliseconds

if( !DeviceloControl (hDevice, |OCTL_HSD SET_FAST_TI MEQUT, //Fast timeout conmand

& NewTi meout, si zeof (i NewTi neout),
& d dTi meout, sizeof (i A dTi neout),

&dwByt esRet ur ned,

NULL ))

{
dwEr ror Code = GetlLastError();
Error Message( "Devicel oControl ",
Cl oseHandl e( hDevice );
Exi t Process( dwkrror Code );

}

printf( "Ad Tinmeout was % d seconds\n",

/! set node of Pci Hsd board
i Mode = PCl M_HSD;

i Mode | = PCl M_CNRM

i Mode | = PCl M_NSWAP;

if( !DeviceloControl (hDevice, |OCTL_HSD SET_MODE,

& Mbde, sizeof (i Mode),

& Cur Config, sizeof(iCurConfig),

&dwByt esRet ur ned,

NULL ))
{
dwError Code = GetlLastError();
Error Message( "Devicel oControl ",
Cl oseHandl e( hDevice );
Exi t Process( dwkrror Code );
}

printf( "i Mde: 98x\n", iMode);

/11 nput Buffer, size
//Qutput Buffer, size
/] Bytes returned

/1 No overl apped |10

dwEr r or Code ) ;

i A dTi meout) ;

/1 set HSD node
/1 add in Nornmal cable connections
/1 add in No byte swap

// Mode command

/11 nput Buffer

/] Qut put Buffer

/I Bytes returned

/1 No overl apped 10

dwEr r or Code ) ;



printf( "iCurConfig: 9®x\n", iCurConfig);

dwReset Type = RESET_BOTH, /1l = 0; defaults to RESET_BOTH

if( !DeviceloControl (hDevice, |OCTL_HSD RESET, |/ Reset command
&dwReset Type, si zeof (dwReset Type), /11 nput Buffer, size
NULL, O, //Qutput Buffer, size
&dwByt esRet ur ned,
NULL) )

{

dwEr ror Code = CetlLastError();

Error Message( "Devi cel oControl ", dwErrorCode );
Cl oseHandl e( hDevice );

Exi t Process( dwkrror Code );

}

printf("Device Reset - dwResetType: %\ n", dwReset Type);

index = 0;

/1 create IOCB |ist

iocb[index].wl.f.hsd_cnmd = 1Oc_CVMD | | Cc_CC, //device command with command chain
iocb[index].wl.f.udd_crmd = 0x01; //set user byte
iocb[index].wl. f.count = O;

iocb[index].w2.w = 0x87654321;

iocb[index].w3.w = 0;

iocb[index].w4. w = 0;

i ndex++;

iocb[index].wl.f.hsd_cmd = ICc_RD | I0c_CC, // read data with command chain
iocb[index].wl.f.udd_cnd = 0x01;

iocb[index].wl. f.count = BSI ZE;

iocb[index].w2.a = &IwBuffer[O0];

iocb[index].w3.w = 0;

iocb[index].w4. w = 0;

i ndex++;

iocb[index].wl.f.hsd_cnd = ICc_RD | I1Cc_CC, // read data with conmmand chain
iocb[index].wl.f.udd_cnmd = 0x01;

i ocb[index].wl.f.count = BSIZE;

i ocb[index].w2.a = &wBuff 2[0];

i ocb[index].w3.w = 0;

iocb[index].w4. w = 0;

i ndex++;

iocb[index].wl.f.hsd_cmd = | Oc_DSR, /'l device status request
iocb[index].wl.f.udd_cnmd = 0x01;

i ocb[index].wl.f.count = 0;

i ocb[index].w2.w = 0;

i ocb[index].w3.w = 0;

i ocb[index].w4. w = Ox5a5a5a5a;

i ndex++;

/1 send | OCB Li st
dwiLength = sizeof ( IOCB ) * index;

do
{
/1 send the 10CB list for execution
if( !DeviceloControl (hDevice, |OCTL_HSD START, /110 conmand
& ocb[ 0], dwLength, /11 nput Buffer, size
&bcoi [0], dwLength, /] Qutput Buffer, size
&dwByt esRet ur ned,
NULL ))



dwEr ror Code = GetlLastError();
Error Message( "Devicel oControl", dwErrorCode );

/1 check on fast tineout val ue
i f( i NewTineout )

{
/1 if still on fast timeout, reset it, and try again
i NewTi meout = 0;
got o Reset Ti neout ;

}

/1 close the device and exit
Cl oseHandl e( hDevice );
Exi t Process( dwkrror Code );

}

/1 if lower case, check for exit conmmand
if( read_wite == "'h")

{

printf( "%\t\tcycles\r", ++count);
if( _kbhit() )
{

read_wite = "H;
_getch();
printf("\n");

}

/! loop as long as read_wite code is |ower case H
}
while( read_wite == "h" );

/! dunp buffers
for( jk=0; jk<BSIZE; jk++)

printf("odd: 9B8.8x 98.8x\n",jk, dwBuffer[jk],dwBuff2[jk]);
}

printf( "Success !'\n" );

printf( "device status %.4x\'n", bcoi[index-1].w4.f.sts);

printf( "device count %\.4x\'n", bcoi[index-1].w4.f.cnt);

printf( "dwLength: % dwByt esRet urned: % index: %\n",
dwiLengt h, dwBytesReturned, index);

/1 dunp original ICCB |ist
printf("\nl OCB List original\n");
for( jk=0; jk<index; jk++)

dunp_i ocb( jk, & ocb[jk]);
}

/! dunp returned I OCB |i st
printf("\nl OCB List returned\n");
for( jk=0; jk<index; jk++)

{

dunp_i ocb( jk, &bcoi[jk]);
}

/1 C ose the device
Cl oseHandl e( hDevice );
}

static VO D dunp_iocb( int i, 10CB *ioch)

{
printf("9%8d: 98.8x",i, ioch->wl.w);
printf(" 98. 8x", ioch->w2.w);
printf(" 98. 8x", ioch->wW3.w);



}

printf(" 8. 8x\'n", ioch->w. w);

static VO D Test|BLMdde(char read_wite, char cabl e_connect)

{

/1

HANDLE hDevi ce;

DWORD dwkr r or Code;

DWORD dwByt esRet ur ned, dwLengt h;
ULONG i Mbde, i CurConfig;

DWORD  dwBuf f er [ BSI ZE] ;

int j k, index;
int count =0;
| OCB i ocb[ NUM_| OCBS] , bcoi [ NUM_| OCBS] ;

/1 fill buffer in case of wite
for( jk=0; jk<BSIZE, jk++)
dwBuf fer[j k] = 0x12345600 +j k;

/1 Open the device
hDevice = CreateFil e(
cDevi ceNane,
GENERI C_WRI TE| GENERI C_READ,
0,
NULL,
OPEN_EXI STI NG,
FI LE_ATTRI BUTE_NORMAL,

NULL );

i f( hDevice == | NVALI D_HANDLE_VALUE )
{

dwEr ror Code = GetlLastError();

Error Message( "CreateFile", dwkrrorCode );

Exi t Process( dwkrror Code );
}
/1 set node of PciHsd board
i Mode = PCl M | BL; /1 set |BL node
if( cable_connect == 'R )

i Mode | = PCl M_CREV, // add in Reverse cabl e connections
el se

i Mode | = PCl M_CNRM // add in Nornal cable connections

i Mode | = PCIM_.NSWAP;, // add in No byte swap

i Mode | = PCI M _LREQ /1 set for link request always for HSD Anal yzer/ Tester
iMode |= PCOM LIBLG // set for link based on read/ wite code

if( !DeviceloControl (hDevice, |OCTL_HSD SET_ MODE,
& Mode, sizeof (i Mode),
& Cur Config, sizeof(iCurConfig),
&dwByt esRet ur ned,

NULL ))
{
dwEr ror Code = GetlLastError();
Error Message( "Devicel oControl ", dwkrrorCode );
Cl oseHandl e( hDevice );
Exi t Process( dwkrror Code );
}
printf( "i Mde: 8x\n", iMode);

printf( "iCurConfig: 9x\n", iCurConfig);

// set up an IBL 1OCB for either Read or Wite
i ndex = 0;



iocb[index].wl.f.hsd_cnd = (toupper(read_wite) =="'R ) ? | Cc_RD
iocb[index].wl.f.udd_cnd = 0x01;

iocb[index].wl. f.count = BSI ZE;

iocb[index].w2.a = &wBuffer[O0];

iocb[index].w3.w = 0;

iocb[index].w4. w = 0;

i ndex++;

/1 send | OCB Li st
dwiLength = sizeof ( IOCB ) * index;

do

if( !DeviceloControl (hDevice, |OCTL_HSD START,
& ocb[ 0], dwLength,
&bcoi [0], dwiength,
&dwByt esRet ur ned,
NULL ))

dwEr ror Code = GetlLastError();

Error Message( "Devicel oControl", dwErrorCode );
Cl oseHandl e( hDevice );

Exi t Process( dwkrror Code );

if( (read_wite =="r") || (read_wite =="'w) )

printf(" %\t\tcycles\r", ++count);
if( _kbhit() )
{

_getch();
read_wite = toupper( read_wite );
printf("\n");

}
}
while( (read_wite == "'r") || (read_wite == "'wW) );
for( jk=0; jk<BSIZE;, jk++)
{

printf("98d: 98.8x\n",jk, dwBuffer[jk]);
}

printf( "Success !\n" );

printf("\nl OCB List original\n");
for( jk=0; jk<index; jk++)

printf("98d: 98.8x",jk, iocb[jk].wl w;
printf(" 98. 8x", iocb[jk].w2.w;
printf(" 98. 8x", iocb[jk].w3.w;
printf(" 98.8x\'n", iocb[jk].wd w;

}

printf("\nl OCB List returned\n");
for( jk=0; jk<index; jk++)
{

printf("98d: 98.8x",jk, bcoi[jk].wl. w;
printf(" 98. 8x", bcoi[jk].w2.w);
printf(" 98. 8x", bcoi[jk].w3.w);
printf(" 98.8x\'n", bcoi[jk].wd w;

}

/1 O ose the device
Cl oseHandl e( hDevice );



/1
/'l This hel per routine converts a systemservice error
/1 code into a text nessage and prints it on StdOQutput

11
static VO D
Er r or Message(
LPTSTR | pOri gi n, /1 Indicates error |ocation
DWORD dwivessagel d /1 ERROR_XXX code val ue
)
{
LPTSTR nsgBuffer; /1 string returned fromsystem
DWORD cByt es; /1 length of returned string

cBytes = Format Message(
FORVAT_MESSAGE_FROM_SYSTEM |
FORVAT_MESSAGE_ALLOCATE_BUFFER,
NULL,
dwivessagel d,
MAKELANG D( LANG_ENGLI SH, SUBLANG ENGLI SH_US),
(TCHAR *) &rsgBuf fer,

500,
NULL );
if( nsgBuffer )
msgBuffer[ cBytes ] = TEXT('\0');

printf( "Error: % -- %\n", |pOrigin, nmsgBuffer );
Local Free( msgBuffer );

el se

printf( "Format Message error: %\n", GetlLastError());



