/1 USBTimer.CPP -- test programfor neasuring Wndows |atency to USB interrupts
/1 Works in cooperation with USB Tiner firnmware
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/1 Copyright (C) 2001, Intel Corporation

/1 Al rights reserved.

/1 Permission is hereby granted to merge this program code with other program

/] material to create a derivative work. This derivative work may be distributed
/1 in conpiled object formonly. Any other publication of this program in any form
/1 without the explicit perm ssion of the copyright holder is prohibited.
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/1 Send questions and conments to John. Hyde@ntel.com

#i ncl ude "stdaf x. h"
#i nclude "wi nioctl.h"
#i ncl ude "obj base. h"
#i ncl ude <i ostream h>

extern "C' {

/1 Declare the Clibraries used
#i ncl ude "setupapi.h"

#i ncl ude "hidsdi.h"

}

/1 Need a global variable
HANDLE H DHandl e;

bool OpenUSBi nterface() {
struct _GU D QU D,
SP_I NTERFACE_DEVI CE_DATA Devi cel nt er f aceDat a;
struct {DWORD cbSize; char Devi cePat h[ 256];} Functi onC assDevi ceDat a;
int Device, i;
HANDLE PnPHandl e;
char buffer[256];
unsi gned | ong Byt esRet ur ned;
bool Success, Openned,
const char *DeviceNane = "Timer";
SECURI TY_ATTRI BUTES SecurityAttri butes;

/1 Initialize the GUD array and setup the security attributes for Wn2000
H dD_Get H dQui d(&G3UI D) ;
SecurityAttributes.nLength = sizeof (SECUR TY_ATTRI BUTES) ;
SecurityAttributes. | pSecurityDescriptor = NULL;
SecurityAttributes. bl nheritHandl e = fal se;

/1 Get a handle for the Plug and Play node and request currently active devices
PnPHandl e = Set upDi Get d assDevs(&GUI D, NULL, NULL, DI GCF_PRESENT| DI GCF_I NTERFACEDEVI CE) ;
if (int(PnPHandle) == -1) { printf("Could not attach to PnP node"); return false; }
/1 Lets look for a maxi mum of 20 Devices
H DHandl e = | NVALI D_HANDLE_VALUE; Openned = fal se;
for (Device = 0; (Device < 20) && ! Openned; Device++) {
[/ Initialize our data
Devi cel nt er faceDat a. chSi ze = si zeof (Devi cel nterfaceDat a) ;
/1 1Is there a device at this table entry
Success = Set upDi EnunDevi cel nt erfaces(PnPHandl e, NULL, &3UJ D, Device, &DevicelnterfaceData);
if (Success) {
/! There is a device here, get it's nane
Functi ond assDevi ceDat a. chSi ze = 5;
Success = Set upDi Get Devi cel nterfaceDetai | (PnPHandl e, &Devi cel nt erfaceDat a,
(PSP_I NTERFACE_DEVI CE_DETAI L_DATA) &-unct i ond assDevi ceData, 256, &BytesRet urned,
NULL) ;
if (!Success) { printf("Could not find the systemname for this Device\n"); return
false; }
/1 Can now open this Device
H DHandl e = CreateFi |l e( Functi onC assDevi ceDat a. Devi cePat h, GENERI C_READ | GENERI C_ WRI TE,
FI LE_SHARE READ | FILE SHARE WRI TE, &SecurityAttributes, OPEN EXISTING 0, NULL);
if (H DHandl e == | NVALI D_ HANDLE_VALUE) printf("Could not open H D device\n");
el se {
/1 Is it QUR Device?
H dD_Get Product Stri ng(H DHandl e, buffer, sizeof(buffer));
/1 Conpare incomng string with UNICODE string
Openned = true; i = 0;
while (DeviceNarme[i] !'=0) { if (buffer[2*i] != DeviceNarme[i]) {Openned = fal se;}
i++;}
printf("H D Interface %found\ n", Openned ? "" : "not ");
if (!Openned) d oseHandl e(H DHandl e);

} /1 if (SetupD EnunDevi cel nterfaces .
} /1 for (Device = 0; (Device < 20); Device++)
Set upDi Dest royDevi cel nf oLi st (PnPHandl e) ;



ret urn Qpenned;

}

int main(int argc, char* argv[]) {
char | nput Character;
UCHAR Repl yBuffer[3];
I NT Resul tsArray[1024];
int Choice, i, Index, OverArray;
unsi gned | ong Byt esRead;

/! Say Hello to the user

printf("USB Design By Exanple: Measure the latency of USB interrupts\n\in");
if (!OpenUsBinterface()) {

printf("\nERROR EXIT\ n");
cin >> | nput Character;
return -1;

}

do {

/1 First clear the results array
for (i=0; i<1024; i++) ResultsArray[i] = O;
OverArray = 0;

/] Collect the data
for (i=0; i<10000; i++) {
if (!ReadFil e(H DHandl e, ReplyBuffer, sizeof(ReplyBuffer), &BytesRead, NULL))
{ printf("Error reading fromH D device\n"); return -2; }
Index = ReplyBuffer[1] + (256 * ReplyBuffer[2]);
if (Index > 1024) Over Array++;
el se Resul t sArray[ | ndex] ++;

if (19400 == 0) printf("."); // Gve some user feedback
}

/1 Display the results
printf("COverArray = %\ n", COverArray);

for (i=0; i<1024; i++) if (ResultsArray[i] !'=0) printf("l = %, Value = %\n",
Resul tsArray[i]);

/1 Do we collect nore data?
printf("Run the test again?");
cin >> | nput Character;
Choi ce = | nput Character;

if (tolower(Choice) =='n") { O oseHandl e(H DHandl e); return O; }
} while(1);

} /1] Main



