/] TwoKBDs.cpp : Defines the entry point for the application.

11l

/1 Copyright (C) 2001, Intel Corporation

/1 Al rights reserved.

/] Permission is hereby granted to merge this programcode with other program

/1 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.

11l

11l

/1 This exanpl e program shows two keyboards operating i ndependant|y

/1 1t's goal is to show how characters fromdifferent keyboards can be identified and processed individually.
11l

/1 This program needs KBDFILTR SYS, a H D filter, which converts a "systeni keyboard into a "user" keyboard.
11l

/1 Send questions and comments to John. Hyde@ntel.com

#i ncl ude "stdaf x. h"

#i ncl ude "resource. h"

extern "C' {

/] Declare the Clibraries used
#i ncl ude "set upapi . h"

#i ncl ude "hidsdi.h"

#i ncl ude "process. h"

/1 d obal Variables:

HI NSTANCE hl nst; /] current instance

TCHAR szTitl e[ 100]; /1 The title bar text

TCHAR szW ndowd ass[100]; // The class name

HANDLE Hi dHandl e; /1 Handl e used to communicate with User Keyboard

HWD hwhd; // Handl e for main w ndow

BOOL connect ed; /Il Used to prevent re-connection (nesses up display)
char Mai nW ndow{ 2000] ; /1 A screen full of characters

int Mai nW ndow ndex; /1 A pointer into the nain w ndow

char user KBDchar [ 1000] ; /1 Characters fromthe user keyboard

i nt user KBD ndex; /1 A pointer into the user keyboard data

const char *SignOn = "\'n Select Connect fromthe File menu to search for the User Keyboard -";
const char *Found = "-> found\n\n Characters from System Keyboard:\n";

const char *KBDsignon = "\n\n\n\n\n Characters from User Keyboard:\n";

/'l Foward declarations of functions included in this code nodul e:
ATOM M/Regi st er A ass( H NSTANCE hl nst ance) ;

BOCL I nitl nstance( H NSTANCE, int);

LRESULT CALLBACK  WhdProc(HWND, U NT, WPARAM LPARAM ;

LRESULT CALLBACK About (HWND, U NT, WPARAM LPARAM ;

BOCL Fi ndUser Keyboar d() ;

/] Entry point for this program
int APl ENTRY W nMai n( H NSTANCE hl nst ance, H NSTANCE hPrevl nstance, LPSTR | pCrdLi ne, int nCrdShow) {

MSG s(Q;

HACCEL hAccel Tabl e;
/1l Initialize global variables

H dHandl e = 0; userKBDi ndex = 0; connected = fal se;

LoadStri ng(hl nstance, | DS APP_TITLE, szTitle, 100);

LoadStri ng( hl nstance, | DC_TWXBDS, szW ndowd ass, 100);

M/Regi st er d ass(hl nstance);
/1 Initialize application

if (!lInitlnstance (hlnstance, nCmShow)) return fal se;

hAccel Tabl e = LoadAccel erat ors(hl nstance, (LPCTSTR) | DC_TWOXBDS) ;
/1 Main nessage | oop:

whi | e (Get Message(&rsg, NULL, 0, 0))

if (!Transl ateAccel erator(nsg. hwnd, hAccel Tabl e, &nmsg)) {
Transl at eMessage( &r8Q) ;
Di spat chMessage( &sg) ;
}
}
return nsg. wPar am

}

/!l  Registers the w ndow class. (required)

ATOM MyRegi st er d ass(H NSTANCE hl nst ance) {
WADCLASSEX wcex;
wcex. cbSi ze
wcex. styl e

si zeof (WNDCLASSEX) ;
CS_HREDRAW | CS_VREDRAW
weex. | pf nwhdPr oc ( WADPRQOC) WhdPr oc;

wecex. cbd sExtra = 0;

wcex. cbWwhdExtra = 0;



wecex. hl nst ance
weex. hl con

wcex. hCur sor

wcex. hbr Backgr ound
wecex. | pszMenuNane
weex. | pszd assName = szW ndowd ass;

wcex. hl conSm Loadl con(wcex. hl nstance, (LPCTSTR)I D _SNVALL);
return Regi st erd assEx(&wncex);

hl nst ance;

Loadl con(hl nstance, (LPCTSTR)I DI _TWOKBDS) ;
LoadCur sor (NULL, | DC_ARROW ;

( HBRUSH) ( COLOR_W NDOM1) ;

(LPCSTR) | DC_TWOKBDS;

}

/1 Initialize the programand create the main w ndow
BOOL I nitlnstance(H NSTANCE hl nstance, int nCndShow) {
hl nst = hlnstance;

hWwhd = Creat eWndow( szW ndowd ass, szTitle, W5 _OVERLAPPEDW NDOW 50, 50, 550, 450, NULL, NULL, hlnstance, NULL);

if (!'hWhd) return false;
ShowW ndow( hWwhd, nCndShow) ;
Updat eW ndow( hwid) ;

return true;

}

/'l Process messages for the main w ndow
LRESULT CALLBACK WhdProc(HWD hwhd, U NT nessage, WPARAM wParam LPARAM | Paran) {
int 1D i;
PAl NTSTRUCT ps;
RECT rt;
HDC hdc;

switch (nmessage) {
case WV COVVAND:
I D = LOANORD( wPar an ;
/1 Parse the nenu sel ections:
switch (I1D) {

case | DM ABQUT: D al ogBox(hlnst, (LPCTSTR)IDD ABQUTBOX, hwhd, (DLGPRCC)About); break;

case | DM EXI T: DestroyW ndow hwid); break;
case | DS_CONNECT: if (!connected) FindUserKeyboard(); break;
defaul t: return Def WndowProc(hWid, nessage, wParam | Paran);

br eak;
case WM _PAI NT:
/1 Copy the user keyboard data into the nain buffer for display
for (i = 0; i < userKBD ndex; i++) M nW ndow| Mai nW ndow ndex + i] = userKBDchar[i];
/! This is a minimal repaint. A "real" program would process characters such as BS, TAB, LF
hdc = Begi nPai nt (hWhd, &ps);
GetdientRect (hwid, &rt);
Dr awText (hdc, Mai nW ndow, Mai nW ndowl ndex+user KBDi ndex, &rt, 0);
EndPai nt (hWhd, &ps);
br eak;
case WM CHAR
/1 Display chararacters fromthe system keyboard i n the nai n wi ndow
Mai nW ndow|[ Mai nW ndow ndex++] = (char)wParam |nvalidateRect (hWhd, NULL, 1); break;
case WM CREATE:
/! Say Hello to the user
for (M nWndow ndex = 0; Mai nWndow ndex < (int)strlen(SignOn); M nW ndow ndex++)
Mai nW ndow[ Mai nW ndow ndex] = Si gnOn[ Mai nW ndowl ndex] ;
br eak;
case WM DESTROY: Post Qui t Message(0); break;
defaul t: return Def WndowProc(hWhd, nessage, wParam | Paran;
}
return O;

}

/1 Mesage handl er for about box.
LRESULT CALLBACK About (HMD hDi g, U NT nessage, WPARAM wPar am LPARAM | Paran) {
int | D= LONORD(wPar anj ;
switch (nmessage) {
case WM INITDI ALOG return true;

case W COWAND: if (ID==1DXK || ID==1DCANCEL) {EndD al og(hDi g, ID); return true;}
return fal se;
}
/] Support routines
BOOL Di spl ayError (const char *ErrorText) {int i = MessageBox(0O, ErrorText, "Error", NMB_| CONSTOP);

BOOL OpenUser Keyboard () {

/1 Search through the attached H D devices for the User Keyboard

/1 | used a keyboard with a VID = 046E and PID = 6782, your's may be different
/] See KBDFI LTR SYS docunentation whi ch describes howto create a "User Keyboard"

return fal se;}



/] Declare the local data structures used
struct _GU D H dQui d;
SP_I NTERFACE_DEVI CE_DATA Devi cel nt er f aceDat a;
struct {DWORD cbSi ze; char Devi cePat h[ 256];} Functi onC assDevi ceDat a;
int Success, H dDevice;
BOOL Openned;
HANDLE PnPHandl e;
unsi gned | ong Byt esRet ur ned;
struct _H DD ATTRI BUTES Attri butes;
struct _H DP_PREPARSED DATA *PreparsedDat a;
struct _HH DP_CAPS Capabilities;

/1 First, get ny class identifier
H dD_Get H dGui d( &H dQui d);
/1 Get a handle for the Plug and Play node and request currently active H D devices
PnPHandl e = Set upDi Get d assDevs(&H dCui d, 0, 0, 0x12) ;
if ((int)PnPHandl e == -1) return DisplayError("Could not attach to PnP node");
Openned = fal se;
/1] Lets look for a maxi mum of 20 HI D devices
for (H dDevice = 0; (H dDevice < 20) && ! Qpenned; H dDevi ce++) {
/1 Gve the user sone feedback
Mai nW ndow[ Mai nW ndow ndex++] = 45; [/ "-"
I nval i dat eRect (hwhd, NULL, 1);
// Initialize our Data
Devi cel nterfaceData.cbhSi ze = 28; // Length of data structure in bytes
/1 Is there a HD device at this table entry
Success = Set upDi EnunDevi cel nterfaces(PnPHandl e, 0, &H dQuid, H dDevice, &DevicelnterfaceData);
if (Success == 1) {
/] There is a device here, get it's nane
Functi ond assDevi ceDat a. chSi ze = 5;
Success = SetupD Get Devi cel nterfaceDetail (PnPHandl e, &Devi cel nt erfaceDat a,
PSP_| NTERFACE_DEVI CE_DETAI L_DATA( &-unct i ond assDevi ceData), 256, &BytesReturned, 0);
if (Success == 0) return DisplayError("Could not find the systemnanme for this H D device");
/1 Can now open this H D device
H dHandl e = Creat eFi | e(Functi onC assDevi ceDat a. Devi cePat h, 0xC0000000, 3, NULL, 3, 0, NULL);
if ((int)HdHandle == -1) return D splayError("Could not open H D device");
/1 Is it OUR H D device?
if ('HdD GetAttributes(H dHandl e, &Attributes)) return D splayError("Could not get VIDPID");
if ((Attributes. Vendorl D == 0x046e) && (Attributes.ProductlD == 0x6782)) {
/1 Note that nost keyboards are conposite desktop devices, nmust find the "keyboard" usage (set to 0 by H DFILTR SYS)
if (!H dD_Cet PreparsedDat a( H dHandl e, &PreparsedData)) return D splayError("Could not get Preparsed
Data");
if (!H dP_Cet Caps(PreparsedbData, &Capabilities)) return DisplayError("Could not get device
capabilities");
if ((Capabilities.UsagePage == 1) && (Capabilities.Usage == 0)) Openned = true; else
d oseHand! e( H dHandl e) ;
H dD_Fr eePr epar sedDat a( Pr epar sedDat a) ;

}
} /1 if (SetupD EnunDevicelnterfaces . .
} /1 for (HdDevice = 0; (H dDevice < 20) && ! Openned; H dDevi ce++)
C oseHand! e( PnPHandl e) ;
return Openned;

}

/'l Declare the thread that will wait for characters fromthe User Keyboard
DWORD W NAPI Li st enToUSB(LPVA D Param {
/1 Collect characters fromthe user keyboard and send themto the display
char ReportBuffer[9], Key;
int Success, Shift;
unsi gned | ong Byt esRet ur ned;
/1 1nplenentation note:
/1 1 only check for al phanuneric key codes. A real program would check them all
/1 1 only check for a single key code in ReportBuffer[3]
|

/1 do check for SH FT but not the other nodifier keys (CNTL, ALT)
const char *KeyCode = " abcdef ghij kl mopgr st uvwxyz1234567890 ABCDEFGH JKLMNOPQRSTUVWKYZ! @$%8'&* () ";
while (1) {
Success = ReadFil e(H dHandl e, ReportBuffer, 9, &BytesReturned, NULL);
Key = ReportBuffer[3];
if (Key == 44) Key = 3; // Al ow SPACE
if (ReportBuffer[1l] &% 2) Shift = 37; else Shift = 0;
if ((Key > 2) & (Key < 40)) { userKBDchar[user KBD ndex++] = KeyCode[Key - 3 + Shift];
I nval i dat eRect (hWhd, NULL, 1); }
b
return O;
}

BOCOL Fi ndUser Keyboard () {
HANDLE Thr eadHandl e;



DWORD Thr eadl D;
int i;

if (!OpenUserKeyboard()) return DisplayError("Could not find User Keyboard");

el se {
connected = true;
for (i=0; i<(int)strlen(Found); i++) M nW ndow| Mai nW ndowl ndex++] = Found[i];
for (i=0; i<(int)strlen(KBDsignon); i++, userKBDi ndex++) userKBDchar[i] = KBDsignon[i];
I nval i dat eRect (hwad, NULL, 1);

/Il Create a thread to listen for characters fromthe User Keyboard

ThreadHandl e = Oreat eThread(NULL, O, (LPTHREAD START_RCQUTI NE) Li st enToUSB, NULL, 0, &ThreadlD);
if ((int)ThreadHandl e == 0) return D splayError("Could not start USB Listener Thread");

return true;



