/] DisplayUSB. cpp: Defines the entry point for the consol e application.

11l

/] Copyright (C 2001, Intel Corporation

/1 Al rights reserved.

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

/1l 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 comments to John. Hyde@ntel.com

#i ncl ude "stdafx. h"
#i ncl ude "obj base. h"
#i nclude "wi nioctl.h"
#i ncl ude "usbioctl. h"
#i ncl ude "stdio.h"
#include "stdlib.h"

bool DEBUG // Set to true to enabl e DEBUG nessages
SECURI TY_ATTRI BUTES SA; // Needed for Wn2000

const char dassNanme[] [20] = {

"Reserved", " Audi 0", " Conmuni cati ons", "Human | nterface",
"Monitor", "Physical Interface", "Power", "Printer",
" St orage”, "Hub", "Vendor Specific", "*| LLEGAL VALUE*"
=
const char ConnectionStatus[] [30] = {
"No devi ce connected", "Devi ce connected", "Devi ce FAI LED enuneration",
"Devi ce general FAILURE", "Devi ce caused overcurrent", "Not enough power for device"
b

/1 Define all stuctures using UCHAR or BOOLEAN so that the variables are not 'aligned by the conpiler

typedef struct DESCRI PTOR REQUEST {
ULONG Connect i onl ndex;
struct {UCHAR bnRequest; UCHAR bRequest; UCHAR wVal ue[2]; UCHAR w ndex[2]; UCHAR wiLength[2];} SetupPacket;
UCHAR Dat a[ 2048] ;
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typedef struct DEVI CE_DESCRI PTOR {
UCHAR bLengt h; UCHAR bDescri pt or Type; UCHAR bcdUSB] 2] ;
UCHAR bDevi ced ass; UCHAR bDevi ceSubd ass; UCHAR bDevi cePr ot ocol ;
UCHAR bMaxPacket Si zeO; UCHAR i dVendor [ 2] ; UCHAR i dProduct [ 2] ;
UCHAR bcdDevi ce[ 2] ; UCHAR i Manuf act urer; UCHAR i Product ;
UCHAR i Seri al Nunber ; UCHAR bNunConfi gurati ons;
i

typedef struct HUB_DESCRI PTOR {
UCHAR bDescri pt or Lengt h; UCHAR bDescri pt or Type; UCHAR bNunmber O Port s;
UCHAR wHubChar acteri stics[2]; UCHAR bPower OnToPower Good; UCHAR bHubCont rol Current;
UCHAR bRenmoveAndPower Mask[ 64] ;
i

typedef struct NODE_| NFORVATI ON {
USB_HUB_NCDE NodeType; HUB_DESCRI PTOR HubDescri pt or; BOOLEAN Hubl sBusPower ed;
b

typedef struct NODE_CONNECTI ON_| NFORVATI ON {
ULONG Connect i onl ndex; DEVI CE_DESCRI PTOR Devi ceDescri ptor; UCHAR Current Confi gurationVal ue;
BOOLEAN LowSpeed; BOOLEAN Devi cel sHub; UCHAR Devi ceAddress[ 2] ;
UCHAR Number O QpenPi pes| 4] ; UCHAR Connect i onSt at us[ 4] ; USB_PI PE_| NFO Pi pelLi st[32];
i

USHORT Di spl ayStringDescriptor (HANDLE HubHandl e, ULONG Port| ndex, USHORT Languagel D, UCHAR | ndex) {
if (DEBUG printf("\nln D splayStringDescriptor with HubHandl e = %, Portlndex = %, Languagel D = %, | ndex
= %\n",
HubHandl e, Portlndex, Languagel D, |ndex);
DESCRI PTOR_REQUEST Packet ;
DWORD Byt esRet ur ned;
bool Success;
i f (Languagel D == 0) { /1 Cet the language ID
menset (&Packet, 0, sizeof (Packet));
Packet . Connecti onl ndex = Port | ndex;
Packet . Set upPacket . bmrRequest = 0x80;
Packet . Set upPacket . bRequest = USB_REQUEST_GET_DESCRI PTOR,
Packet . Set upPacket . wal ue[ 1] = USB_STRI NG_DESCRI PTOR_TYPE;
Packet . Set upPacket . wLengt h[ 0] = 4;
Success = Devicel oControl (HubHandl e, | OCTL_USB GET_DESCRI PTOR_FROM NCDE _CONNECTI QN, &Packet ,



si zeof (Packet), &Packet, sizeof(Packet), &BytesReturned, NULL);
if (!Success) printf(" *** ERROR *** String Descriptor 0 not returned, ErrorCode = %l\n",

GetLastError());

Languagel D = Packet.Data[ 2] + (Packet.Data[3] << 8);

menset (&Packet, 0, sizeof (Packet));

Packet . Connecti onl ndex = Port | ndex;

Packet . Set upPacket . brRequest = 0x80;

Packet . Set upPacket . bRequest = USB_REQUEST GET_DESCRI PTOR,

Packet . Set upPacket . wal ue[ 1] USB_STRI NG_DESCRI PTOR_TYPE;

Packet . Set upPacket . wal ue[ 0] I ndex;

Packet . Set upPacket . wl ndex] 0] Languagel D & OxFF;

Packet . Set upPacket . W ndex|[ 1] (Languagel D >> 8) & OxFF;

Packet . Set upPacket . wLengt h[ 0] = 255;

Success = Devi cel oControl (HubHandl e, | OCTL_USB GET_DESCRI PTOR_FROM NCDE_CONNECTI QN, &Packet ,
si zeof (Packet), &Packet, sizeof(Packet), &BytesReturned, NULL);

if (!Success) printf(" *** ERROR *** String Descriptor %l not returned. ErrorCode = %\ n", |ndex,

Get LastError());

printf(" = %ws", &Packet.Data[2]);
return Languagel D;

}

USHORT Di spl ayDevi ceDescri ptor (HANDLE HubHandl e, ULONG Port | ndex, USHORT Languagel D, PUCHAR BufferPtr) {

if (DEBUG printf("In D splayDeviceDescriptor with HubHandle = %, Portlndex = %, LanguagelD = %\n",

HubHandl e, Portl ndex, Languagel D);

UCHAR LowByt e;
printf("Device Descriptor");

BufferPtr--; // Backup pointer to prepare for pre-increnent

printf("\n bLength 9. 2x", *++BufferPtr);

printf("\n bDescriptorType 9. 2x", *++BufferPtr);

LowByte = *++BufferPtr;

printf("\n bcdUSB %l. 4x", LowByte + (*++BufferPtr << 8));

printf("\n bDeviced ass oR. 2x", *++BufferPtr);

printf("\n bDeviceSubd ass 9. 2x", *++BufferPtr);

printf("\n bDeviceProtocol 9. 2x", *++BufferPtr);

printf("\n bMxEPOS ze 9. 2x", *++BufferPtr);

LowByte = *++BufferPtr;

printf("\n wendorlD %l. 4x", LowByte + (*++BufferPtr << 8));

LowByte = *++BufferPtr;

printf("\n wProductlD %l. 4x", LowByte + (*++BufferPtr << 8));

LowByte = *++BufferPtr;

printf("\n wDevicelD %l. 4x", LowByte + (*++BufferPtr << 8));

printf("\n iMnufacturer 9. 2x", *++BufferPtr);

if (*BufferPtr != 0) Languagel D = D splayStringDescri ptor(HubHandl e, Portlndex, Languagel D, *BufferPtr);
printf("\n iProduct 0. 2x", *++BufferPtr);

if (*BufferPtr != 0) Languagel D = Di splayStringDescri ptor(HubHandl e, Portlndex, Languagel D, *BufferPtr);
printf("\n iSerial Nunber 9%R.2x", *++BufferPtr);

if (*BufferPtr != 0) Languagel D = D splayStringDescri ptor(HubHandl e, Portlndex, Languagel D, *BufferPtr);
printf("\n bNunConfigurations 9%.2x\n", *++BufferPtr);
return Languagel D,

}

USHORT Di spl ayConfi gurati onDescri pt or (HANDLE HubHandl e, ULONG Port | ndex, USHORT Languagel D) {

if (DEBUG printf("In D splayConfigurationDescriptor with HubHandle = %, Portlndex = %, LanguagelD =

%\ n", HubHandl e, Portlndex, Languagel D);
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DWORD Byt esRet ur ned;

bool Success;

UCHAR LowByt e;

DESCRI PTOR_REQUEST Packet ;

int i;

printf("\nConfiguration Descriptor");

First need to get the configuration descriptor

menset (&Packet, 0, sizeof (Packet));

Packet . Connecti onl ndex = Port | ndex;

Packet . Set upPacket . brRequest = 0x80;

Packet . Set upPacket . bRequest = USB_REQUEST GET_DESCR PTOR,

Packet . Set upPacket . wal ue[ 1] = USB_CONFI GURATI ON_DESCR PTOR _TYPE;

Packet . Set upPacket . wLengt h[ 1] = 1; /1 Using a 2K buffer

Success = Devi cel oControl (HubHandl e, | OCTL_USB GET_DESCRI PTOR_FROM NCDE_CONNECTI ON, &Packet ,
si zeof (Packet), &Packet, sizeof(Packet), &BytesReturned, NULL);

if (!Success) printf(" *** ERROR *** Configuration Descriptor not returned. ErrorCode = %l\n",

GetLastError());

PUCHAR Buf ferPtr = &Packet. Data[0];
UCHAR Length = *BufferPtr;
while (Length = 0) {
UCHAR Type = *++BufferPtr;
switch (Type) {
case 2:
printf("\n blLength %®. 2x", Length);



printf("\n bDescriptorType %2.2x = Configuration Header", Type);
LowByte = *++BufferPtr;

printf("\n wrotal Length % . 4x", LowByte + (*++BufferPtr << 8));
printf("\n bNum nterfaces 0. 2x", *++BufferPtr);
printf("\n bConfigVal ue 9%R2. 2x", *++BufferPtr);
printf("\n iConfiguration . 2x", *++BufferPtr);

if (*BufferPtr != 0) Languagel D = Di splayStringDescri ptor(HubHandl e, Portlndex, Languagel D,
*Buf ferPtr);

printf("\n bmAttributes 9R2. 2x", *++BufferPtr);
LowByte = *++BufferPtr;
printf("\n bMaxPower 9%.2x = % nmA\", LowByte, (LowByte << 1));
br eak;
case 4:
printf("\n blLength %. 2x", Length);
printf("\n bDescriptorType %2.2x = Interface Descriptor", Type);
printf("\n blnterfaceNum 9%R.2x", *++BufferPtr);
printf("\n DbA ternateSetting 9%R. 2x", *++BufferPtr);
printf("\n bNunEndpoints 9. 2x", *++BufferPtr);

LowByte = *++BufferPtr;
if ((LowByte > 9) & (LowByte < 255)) LowByte = 11;
if (LowByte == 255) LowByte = 10;

printf("\n blnterfaced ass %R.2x = %", *BufferPtr, C assNane[LowByte]);
printf("\n bSubd ass 9. 2x", *++BufferPtr);
printf("\n bProtocol wR. 2x", *++BufferPtr);
printf("\n ilnterface 9. 2x", *++BufferPtr);

if (*BufferPtr != 0) Languagel D = DisplaySt ringDescri ptor(HubHandl e, Portl|ndex, Languagel D,
*BufferPtr);

br eak;
case 5:
printf("\n blLength 9. 2x", Length);
printf("\n bDescriptorType 9%.2x = Endpoint Descriptor", Type);
printf("\n bEndpoi nt Address 9. 2x", *++BufferPtr);
printf("\n bmAttributes 9%R. 2x", *++BufferPtr);

LowByte = *++BufferPtr;
printf("\n wwvaxPacket Si ze %. 4x", LowByte + (*++BufferPtr << 8));

printf("\n blnterval 9. 2x", *++BufferPtr);
br eak;
case 0x21:
printf("\n blLength %. 2x", Length);
printf("\n bDescriptorType 9%.2x = H D Descriptor", Type);
LowByte = *++BufferPtr;
printf("\n wH Dversion %l. 4x", LowByte + (*++BufferPtr << 8));
printf("\n bCountryCode . 2x", *++BufferPtr);
printf("\n bH DDescriptorCount %.2x", *++BufferPtr);
printf("\n bH DReport Type . 2x", *++BufferPtr);

LowByte = *++BufferbPtr;
printf("\n wH DReportLength %4. 4x", LowByte + (*++BufferPtr << 8));
br eak;
defaul t:
printf("\nUnknown descriptor with Length = %2.2xH and Type = %.2xH', Length, Type);
BufferPtr-=2; // Back up to start of descriptor
for (i =0; i < Length; i++) {
if ((i %16) == 0) printf("\n");
printf("9.2x ", *++BufferPtr);

br eak;

}
Length = *++BufferPtr;
printf("\n");
}

return Languagel D;

}

voi d Get Port Dat a( HANDLE HubHandl e, UCHAR Port Count, int HubDepth) {

if (DEBUG printf("In GetPortData with HubHandl e = %, PortCount = %, HubDepth = %\ n", HubHandl e,
Port Count, HubDepth);

DWORD Byt esRet ur ned;

bool Success;

int i;

ULONG Port | ndex;

USHORT Languagel D,

UCHAR Thi sDevi ce, Port Stat us;

char Connect edHubNane[ 256] = "\\\\.\\";

HANDLE Connect edHubHandl e;

NODE_| NFORVMATI ON Nodel nf or nat i on;

NODE_CONNECTI ON_I NFORMATI ON Connect i onl nf or mat i on;

struct {ULONG Connecti onl ndex; ULONG Act ual Lengt h; WCHAR Nane[ 256] ;} Connect edHub;

/1 lterate over the ports to discover what is connected to each one



for (Portindex = 1; Portlndex < (ULONG PortCount + 1; Portlndex++) {
Languagel D = 0; // Reset for each port
Connect i onl nf or nati on. Connecti onl ndex = Port | ndex;
Success = Devi cel oControl (HubHandl e, 1 OCTL_USB_GET_NODE_CONNECTI ON_| NFORVATI QN, &Connecti onl nf or nat i on,
si zeof (Connecti onl nf ormati on), &Connecti onl nformation, sizeof(Connectionlnfornation), &BytesReturned,
NULL) ;
if (!Success) printf(" *** ERROR *** Node connection information not returned\n");

Port Status = Connectionl nformation. ConnectionStatus[0]; // Save sone typing!
Thi sDevice = (PortStatus == Devi ceConnected) ? Connectionl nfornmation. Devi ceAddress[0] : O;

/1l Oreate an indented display so that hubs and their connections are nore easily seen
/1 First the common header

11 printf("9%.2x", ThisDevice);
for (i=0; i<HubDepth; i++) printf("+1");
printf(" Port[%] =", Portlndex);

1/ Now t he connection specific information
if (PortStatus != DeviceConnected) printf("%\n", ConnectionStatus[PortStatus]);
else { // have a device or a hub connected to this port
if (!Connectionlnformation. Devicel sHub) {

/1 There is an |1/0O device connected. Print out it's descriptors
/1 Note that many current devices do not respond correctly if ConfiglD!= 0. So only request the first
configuration
printf("l/O devi ce connected\n");
Languagel D = Di spl ayDevi ceDescri pt or (HubHandl e, Portl ndex, Languagel D,
&Connect i onl nf or mat i on. Devi ceDescri pt or. bLengt h) ;
Languagel D = D spl ayConfi gurati onDescri pt or (HubHandl e, Portlndex, LanguagelD);
}

el se {

11 There is a hub connected and we need to iterate over it's ports
printf("Hub connected\n");

/1 Get the systemnanme of the connected hub so that we can make a connection to it

Connect edHub. Connecti onl ndex = Port | ndex;

Success = Devi cel oControl (HubHandl e, 1 OCTL_USB_GET_NCDE_CONNECTI ON_NAME, &Connect edHub,

si zeof (Connect edHub), &Connect edHub, si zeof (Connect edHub), &BytesReturned, NULL);

if (!Success) printf(" *** ERROR *** Node connection nanme not returned\n");

W deChar ToMul ti Byt e(CP_ACP, 0, &ConnectedHub. Nane[ 0], (ConnectedHub. Actual Length)/ 2,
&Connect edHubNanme[ 4], 252, NULL, NULL);

Connect edHubHandl e = Creat eFi | e( Connect edHubNane, GENERI C VWRI TE, FI LE SHARE WRI TE, &SA,
OPEN_EXI STING 0, NULL);

if (DEBUG printf("Connected hub handl e %l created\n", ConnectedHubHandl e);

11 Connected hub is open. Collect the node infornmation
Success = Devi cel oControl (Connect edHubHandl e, | OCTL_USB_GET_NODE_I NFORVATI ON, &Nodel nf or mat i on,
si zeof (Nodel nformati on), &Nodel nformation, sizeof(Nodelnformation), &BytesReturned, NULL);
if (!Success) printf(" *** ERROR *** Node information not returnedin");
Get Por t Dat a( Connect edHubHandl e, Nodel nf or mati on. HubDescri pt or. bNunmber O Port's, HubDept h+1);
if (DEBUG printf("d osing connected hub handl e %\n", ConnectedHubHandl e);
G oseHand| e( Connect edHubHandl €) ;
s
b
i
}

DWORD Enuner at eHost Cont r ol | er (HANDLE Host Control | er Handl e) {
DWORD Byt esRet ur ned;
bool Success;
struct {ULONG Length; WCHAR Nane[ 256];} Uni codeNane;
char Root HubNane[ 256] = "\\\\.\\";
HANDLE Root HubHandl e;
NODE_| NFORVATI ON Nodel nf or nat i on;

/1 First get the systemnane of the host controller for display
Success = Devicel oControl (Host Control | erHandl e, | OCTL_GET_HCD DRI VERKEY_NAME, &Uni codeNarre,
si zeof (Uni codeNane) ,
&Uni codeNare, si zeof (Uni codeNane), &BytesReturned, NULL);
if (!Success) return GetlLastError();
printf("Systemnanme is %w\n", &Uni codeNane. Nane[0]);

/1 Now get the systemnane of it's root hub for interrogation
Success = Devicel oControl (Host Control |l erHandl e, | OCTL_USB _GET_ROOT_HUB_NAME, &Uni codeNane,
si zeof (Uni codeNan®) ,
&Uni codeNane, si zeof (Uni codeNane), &BytesReturned, NULL);
if (DEBUG printf(" and root hub nanme is %ws\n", &Uni codeNane. Nane[0]);



/1 Now open the root hub. Need to construct a char name from"\\.\" + Uni codeNane

W deChar ToMul ti Byt e(CP_ACP, 0, &Uni codeNane. Nane[ 0], (UnicodeNane.Length)/2, &Root HubNane[4], 252, NULL,
NULL) ;

Root HubHandl e = COreat eFi | e( Root HubNane, CGENERI C_ WRI TE, Fl LE_SHARE WRI TE, &SA, OPEN _EXI STING 0, NULL);

i f (Root HubHandl e == | NVALI D_ HANDLE VALUE) return CetlastError();

if (DEBUG printf("Root hub handle %l created\n", RootHubHandle);

/1 Root hub is open. Collect the node information
Success = Devi cel oControl (Root HubHandl e, | OCTL_USB_GET_NODE_| NFORMATI QN, &Nodel nf or mat i on,
si zeof (Nodel nformati on), &Nodel nfornation, sizeof (Nodel nformation), &BytesReturned, NULL);
if (!Success) return GetlLastError();

// Can now iterate over the ports
Get Por t Dat a( Root HubHandl e, Nodel nf or mat i on. HubDescri pt or. bNunber & Ports, 0);
if (DEBUG printf("dosing root hub handl e %\n", RootHubHandl e);
a oseHand| e( Root HubHandl €) ;
return O;

}

int main(int argc, char* argv[]) {
HANDLE Host Cont r ol | er Handl e;
char HostControllerNane[] = "\\\\.\\HCDO";
int i;
DWORD Error Code = 0;
FI LE *stream
/] Say Hello to the user and setup the security attributes for Wn2000
printf("USB Design By Exanple: Display currently attached USB Devices\n\n");
DEBUG = !true;
SA nLength = si zeof (SECUR TY_ATTRI BUTES) ;
SA. | pSecurityDescriptor = NULL;
SA. bl nheritHandl e = fal se;

/'l Search for USB host controllers. Product such as Lucents QuadraBus can make this nunber |arge
/1 Redirect the output text to a file for later review
printf("Re-directing console output to 'DisplayUSB.txt'. Please wait\n\n");
stream = freopen("C \\My Docunents\\Di splayUSB.txt", "w', stdout);
if (stream== NULL) {
printf("Cannot redirect output\n");
return -1;

}
printf("USB Design By Exanple: Display currently attached USB Devi ces\n");

for (i=0; i<10; i++) {
Host Control l erNane[7] =i + '0";
Host Control | erHandl e = CreateFil e(Host Control | er Nane, GENERI C WRI TE, FI LE SHARE WRI TE, &SA,
OPEN_EXI STING 0, NULL);
if (DEBUG printf("Host controller handle %l created\n", HostControllerHandle);
if ((HostControllerHandl e != 1 NVALI D HANDLE VALUE) & (ErrorCode == 0)) {
printf("\nHost Controller % found. ", HostControllerNamne);
Error Code = Enuner at eHost Cont rol | er (Host Cont rol | er Handl e) ;
if (DEBUG printf("Cdosing host controller handl e %\ n", HostControllerHandle);
d oseHandl e(Host Control | er Handl e) ;
}
}
fclose(stream;
systen{("notepad C \\My Docunents\\Di spl ayUSB. t xt");
return ErrorCode;

}



