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       ABSTRACT 

MINIX 3  a microkernel based, Open Source UNIX clone which is

POSIX compliant,  MINIX is a good platform to learn and experiment, the

present implementation that is MINIX 3 lags USB subsystem,which could

ease programming USB device drivers , which other wise could be a tedious

task , understanding  the  importance  the project aims at implementing it on

MINIX 3.

  Project focus on three  essential  parts of  a USB Stack

� USB driver (USBD), which is an  abstraction of  USB and provides

uniform interfaces namely USB driver  interface (USBDI) and Host

Controller Driver interface (HCDI). USB class drivers can be written

on top of USBDI which is not part of project.

� Host Controller driver Interface (HCDI) , which is another layer that

abstracts host controller drivers and provides a uniform abstraction to

USBD as well as host controller drivers.

� Implementing host  controller  driver  for  well  known  host  controller

Universal  Host  Controller Interface (UHCI).

� Human Interface Device (HID) Class specific request at USBDI and

dummy USB HID keyboard and mouse drivers. 

  Entire worked is biased on USB 2.0 specifiation and UHCI revision 1.1.
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/*
 * This program is free software; you can redistribute it and/or modify it
 * under the terms of the GNU General Public License as published by the
 * Free Software Foundation; either version 2 of the License, or (at your
 * option) any later version.
 *
 * This program is distributed in the hope that it will be useful, but
 * WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
 * or FITNESS FOR A PARTICULAR PURPOSE.  See the GNU General Public License
 * for more details.
 *
 * You should have received a copy of the GNU General Public License
 * along with this program; if not, write to the Free Software Foundation,
 * Inc., 675 Mass Ave, Cambridge, MA 02139, USA.
 * 
 * February 2010
 * 
 * (C) Copyright 2009,2010 Althaf K Backer <althafkbacker@gmail.com> 
 * (C) Copyright  1998 The NetBSD Foundation, Inc.
 *    for the usb_2_set1[] mapping
 * 
 * Simple USB HID keyboard driver that works on Boot protocol as per HID 
 * specification version 1.11 (27/6/2001) 
 */

/*NOTE: This is not exactly a driver rather just an implementation to show
 *      that the usb stack work from top to bottom , what you see here is
 *      just a dummy driver that reads what ever key is being pressed 
 *      and display them along with scan code 
 * 
 *      It would be nice if some one try to integrate this with tty 
 */
  
#include "../drivers.h"
#include "../libdriver/driver.h"

#include <minix/ds.h>
#include <minix/vm.h>
#include <minix/sysutil.h>
#include <minix/keymap.h>
#include <ibm/pci.h>

#include <sys/mman.h> 

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include "usbd.h"
#include "usbdi.h"

#undef  DPRINT_PREFIX
#define DPRINT_PREFIX "\nusbkbd: "

/* Testing */
#define SET_BOOT_P 1
#define SET_REPORT_P 0

usbd_dev_id_t kbd_device;

char numon  = 1 << 0;
char capson = 1 << 1;
char scrlon = 1 << 2;
char allon  = 1 << 0 | 1 << 1 | 1 << 2;
char alloff = 0;

char dat[10] = 
{  0, 0,

 0, 0,
     0, 0,
     0, 0,
     0, 0
};

char buf[2] = {0, 0};
#define NN 0 /* no translation */
short keymap[256] = {

NN, NN, NN, NN, 'a', 'b', 'c', 'd',
'e', 'f', 'g', 'h', 'i', 'j', 'k', 'l',

'm', 'n', 'o', 'p', 'q', 'r', 's', 't',
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'u', 'v', 'w', 'x', 'y', 'z', '1', '2',

'3', '4', '5', '6', '7', '8', '9', '0',
'\n', '\e', '\b', '\t', ' ', '-', '=', '[',

']', '\\', NN, ';', '\'', '`', ',', '.',
'/', NN, F1, F2, F3, F4, F5, F6,
F7, F8, F9, F10, F11, F12, NN, NN,
NN, NN, NN, NN, NN, NN, NN, NN,
NN, NN, NN, NN, NN, '*', '-', '+',
NN, END, DOWN, PGUP, LEFT, NN, RIGHT, HOME,
UP, PGDN, NN, NN, NN, NN, NN, NN,
NN, NN, NN, NN, NN, NN, NN, NN,

NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN,
NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN,
NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN,
NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN,
NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN,
NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN,
NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN,
NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN,
NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN, NN,

};

/*
 * Translate USB keycodes to US keyboard XT scancodes.
 * Scancodes >= 0x80 represent EXTENDED keycodes.
 *
 * See http://www.microsoft.com/whdc/device/input/Scancode.mspx
 */
const u8_t usb_2_set1[256] = {
      NN,   NN,   NN,   NN, 0x1e, 0x30, 0x2e, 0x20, /* 00 - 07 */
    0x12, 0x21, 0x22, 0x23, 0x17, 0x24, 0x25, 0x26, /* 08 - 0f */
    0x32, 0x31, 0x18, 0x19, 0x10, 0x13, 0x1f, 0x14, /* 10 - 17 */
    0x16, 0x2f, 0x11, 0x2d, 0x15, 0x2c, 0x02, 0x03, /* 18 - 1f */
    0x04, 0x05, 0x06, 0x07, 0x08, 0x09, 0x0a, 0x0b, /* 20 - 27 */
    0x1c, 0x01, 0x0e, 0x0f, 0x39, 0x0c, 0x0d, 0x1a, /* 28 - 2f */
    0x1b, 0x2b, 0x2b, 0x27, 0x28, 0x29, 0x33, 0x34, /* 30 - 37 */
    0x35, 0x3a, 0x3b, 0x3c, 0x3d, 0x3e, 0x3f, 0x40, /* 38 - 3f */
    0x41, 0x42, 0x43, 0x44, 0x57, 0x58, 0xaa, 0x46, /* 40 - 47 */
    0x7f, 0xd2, 0xc7, 0xc9, 0xd3, 0xcf, 0xd1, 0xcd, /* 48 - 4f */
    0xcb, 0xd0, 0xc8, 0x45, 0xb5, 0x37, 0x4a, 0x4e, /* 50 - 57 */
    0x9c, 0x4f, 0x50, 0x51, 0x4b, 0x4c, 0x4d, 0x47, /* 58 - 5f */
    0x48, 0x49, 0x52, 0x53, 0x56, 0xdd, 0x84, 0x59, /* 60 - 67 */
    0x5d, 0x5e, 0x5f,   NN,   NN,   NN,   NN,   NN, /* 68 - 6f */
      NN,   NN,   NN,   NN, 0x97,   NN, 0x93, 0x95, /* 70 - 77 */
    0x91, 0x92, 0x94, 0x9a, 0x96, 0x98, 0x99, 0xa0, /* 78 - 7f */
    0xb0, 0xae,   NN,   NN,   NN, 0x7e,   NN, 0x73, /* 80 - 87 */
    0x70, 0x7d, 0x79, 0x7b, 0x5c,   NN,   NN,   NN, /* 88 - 8f */
      NN,   NN, 0x78, 0x77, 0x76,   NN,   NN,   NN, /* 90 - 97 */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* 98 - 9f */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* a0 - a7 */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* a8 - af */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* b0 - b7 */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* b8 - bf */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* c0 - c7 */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* c8 - cf */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* d0 - d7 */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* d8 - df */
    0x1d, 0x2a, 0x38, 0xdb, 0x9d, 0x36, 0xb8, 0xdc, /* e0 - e7 */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* e8 - ef */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* f0 - f7 */
      NN,   NN,   NN,   NN,   NN,   NN,   NN,   NN, /* f8 - ff */
};

_PROTOTYPE(void kbd_probe, (message m2kbd));
_PROTOTYPE(void kbd_device_dettached, (void));
_PROTOTYPE(void kbd_irq, (void));

int main(void) 
{

U32_t self_proc;
 message m2kbd;

int r;

system_hz = sys_hz();
r = ds_retrieve_u32("usbkbd",&self_proc);
if (OK != r) {

printf("ds_retrive_32: failed");
return EXIT_FAILURE;

}

if(OK != usbdi_init()) 
     usbdi_fatal_abort("usbkbd","failed to register");

if(OK != usbdi_register_driver())
   usbdi_fatal_abort("usbkbd","failed to register");

while (TRUE) {
  if ((r = receive(ANY, &m2kbd)) != OK)

  panic("uhci-hcd:", "receive failed", r);
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  switch (m2kbd.m_source) {
  case RS_PROC_NR:

   notify(m2kbd.m_source);
  break;
  case PM_PROC_NR: {

sigset_t set;
if (getsigset(&set) != 0)
    break;
if (sigismember(&set, SIGTERM)) {

usbdi_dereisgter_driver();
goto aborted;

}
          }

  break;
  default:

   DPRINTF(1, ("default %d ", m2kbd.m_type));
   goto usbd2usbdi_msg;

 }
continue;

 usbd2usbdi_msg:
 switch (m2kbd.m_type) {
 case USBD2USBDI_DD_PROBE:

  kbd_probe(m2kbd);
 break;
 case USBD2USBDI_DEVICE_DISCONNECT:

  /* Message info from usbd
   * 
   * m2kbd.m2_l1 : device id
   * this a valid case if this driver 
   * handle multiple devices  
   */
  kbd_device_dettached();

 break;
 case USB_INTERRUPT_REQ_STS:

  if (OK == m2kbd.m2_i1)
  kbd_irq();

 break;
 case USBD2ALL_SIGTERM:

  DPRINTF(1,("SIGTERM received from usbd , driver unstable"));
 break;
 default:

DPRINTF(1, ("unknown type %d from source %d", m2kbd.m_type, 

m2kbd.m_source));
}

}
 aborted:

return (OK);
}

void kbd_probe(message m2kbd)
{

usb_interface_descriptor_t idesc;
usb_endpoint_descriptor_t edesc;
usb_config_descriptor_t cdesc;
message reply;
int r;

DPRINTF(1,("inside kbd_probe"));

r = usbdi_get_device_cdesc(m2kbd.m2_l1,&cdesc,1);
if (OK != r) {

printf("\nusbkbd: failed to GET_UDESC_CONFIG: %d",r);
return;

}

    r = usbdi_get_device_idesc(m2kbd.m2_l1,&idesc,1,0);
    if (OK != r) {

printf("\nusbkbd: failed to GET_UDESC_INTERFACE: %d",r);
return;

}

if(3 != idesc.bInterfaceClass || 1 != idesc.bInterfaceSubClass || 
   1 != idesc.bInterfaceProtocol)  { 

       usbdi_probe_status(m2kbd.m2_l1,DD_DEV_REJECT);
       return;
    }
    
    kbd_device = m2kbd.m2_l1;
    /* Inform usbd driver can claim the device */
    usbdi_probe_status(kbd_device,DD_DEV_ACCEPT);
    printf("\nusbkbd: USB HID Keyboard found");
    r = usbdi_get_device_edesc(kbd_device,&edesc,1,0,0);

if (OK != r) {
printf("\nusbkbd: failed to GET_UDESC_ENDPOINT: %d",r);
return;

}
  
    r = usbdi_set_config(kbd_device,1);
    if (OK != r) {
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printf("\nusbkbd: failed to SET_CONFIG: %d",r);
return;

    }

#if SET_BOOT_P
printf("\nusbdkbd: setting boot protocol");
/* Set boot protocol */
r = usbdi_get_protocol(kbd_device, idesc.bInterfaceNumber, buf);
if (OK != r) {

printf("\n get protocolas");
}
printf("\n get protocol 0x%x 0x%x",buf[0],buf[1]); 

    r = usbdi_set_protocol(kbd_device, 0, 0);
    if (OK != r)

return;
#endif 

#if SET_REPORT_P
printf("\nusbdkbd: setting report protocol");
/* Set boot protocol */

    r = usbdi_set_protocol(kbd_device, 1, idesc.bInterfaceNumber);
    if (OK != r)

return;
r = usbdi_get_report(kbd_device, RT_IN, 0, 8, idesc.bInterfaceNumber, dat);
if (OK != r) {

printf("\n failed");
return;

}
 kbd_irq();

#endif 

#if SET_BOOT_P
    r = usbdi_set_idle(kbd_device, 0, 0, idesc.bInterfaceNumber);

if (OK != r)
return;

r = usbdi_get_idle(kbd_device, 0, idesc.bInterfaceNumber, buf);
if (OK != r)

return;
printf("\n get idle 0x%x 0x%x",buf[0],buf[1]);

    /* Just for fun show up some light show :D */
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&numon);   USBD_MSLEEP(2);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&capson);  USBD_MSLEEP(50);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&scrlon);  USBD_MSLEEP(2);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&alloff);  USBD_MSLEEP(100);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&numon);   USBD_MSLEEP(2);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&alloff);  USBD_MSLEEP(10);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&scrlon);  USBD_MSLEEP(60);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&capson);  USBD_MSLEEP(2);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&numon);   USBD_MSLEEP(10);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&alloff);  USBD_MSLEEP(10);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&allon);   USBD_MSLEEP(2);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&alloff);
    usbdi_set_report(kbd_device,RT_OUT,0,1,idesc.bInterfaceNumber,&numon);
    /* Start the interrupt polling for keyboard events */ 
    usbdi_interrupt_req(kbd_device,edesc.bEndpointAddress,dat);
#endif 

}

void kbd_irq( void )
{
   int i = 0;
   char buf[10];
   DPRINTF(1, ("usbkbd: irq running"));
   memcpy(buf,dat,8);
   for (i = 0;i < 8;i++) 

   printf("\n usb scan code[%d] = 0x%02x scan code set 1 0x%02x %c",i,buf[i],
 

usb_2_set1[buf[i]],keymap[buf[i]]);
   DPRINTF(1, ("usbkbd: irq done"));
}

void kbd_device_dettached( void ) 
{

/* Handle dettached case */
DPRINTF(1,("HID USB Keyboard dettached"));

}
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* February 2010  
 * 
 * (C) Copyright 2009,2010 Althaf K Backer <althafkbacker@gmail.com> 
 * 
 * Simple USB HID mouse driver that works on Boot protocol as per HID 
 * specification version 1.11 (27/6/2001) 
 */

/* NOTE: You are better off looking into usbkbd.c ,both are of similar
 * nature.
 */ 
#include "../drivers.h"
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#include "../libdriver/driver.h"

#include <minix/ds.h>
#include <minix/vm.h>
#include <minix/sysutil.h>
#include <minix/keymap.h>
#include <ibm/pci.h>

#include <sys/mman.h> 

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

#include "usbd.h"
#include "usbdi.h"

#undef  DPRINT_PREFIX
#define DPRINT_PREFIX "\nusbms: "

_PROTOTYPE(void ms_probe, (message m2ms));
_PROTOTYPE(void ms_irq, (void));
_PROTOTYPE(void ms_device_dettached, ( void )); 

usbd_dev_id_t ms_device;

char dat[10] = 
{  0, 0,

 0, 0,
     0, 0,
     0, 0,
     0, 0
};

int main(void) 
{

U32_t self_proc;
 message m2ms;

int r;

system_hz = sys_hz();
r = ds_retrieve_u32("usbms",&self_proc);
if (OK != r) {

printf("ds_retrive_32: failed");
return EXIT_FAILURE;

}

if(OK != usbdi_init()) 
     usbdi_fatal_abort("usbms","failed to register");

if(OK != usbdi_register_driver())
   usbdi_fatal_abort("usbms","failed to register");

while (TRUE) {
  if ((r = receive(ANY, &m2ms)) != OK)

  panic("uhci-hcd:", "receive failed", r);

  switch (m2ms.m_source) {
  case RS_PROC_NR:

   notify(m2ms.m_source);
  break;
  case PM_PROC_NR: {

sigset_t set;
if (getsigset(&set) != 0)
    break;
if (sigismember(&set, SIGTERM)) {

usbdi_dereisgter_driver();
goto aborted;

}
          }

  break;
  default:

   DPRINTF(0, ("default %d ", m2ms.m_type));
   goto usbd2usbdi_msg;

 }
continue;

 usbd2usbdi_msg:
 switch (m2ms.m_type) {

     case USBD2USBDI_DEVICE_DISCONNECT:
  /* Message info from usbd
   * 
   * m2kbd.m2_l1 : device id
   * this a valid case if this driver 
   * handle multiple devices  
   */
  ms_device_dettached();

 break;
 case USB_INTERRUPT_REQ_STS:

  if (OK == m2ms.m2_i1)
  ms_irq();

 break;
 case USBD2USBDI_DD_PROBE:
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  ms_probe(m2ms);
 break;
 case USBD2ALL_SIGTERM:

  DPRINTF(1,("SIGTERM received from usbd , driver unstable"));
 break;
 default:

DPRINTF(0, ("unknown type %d from source %d", m2ms.m_type, 
       m2ms.m_source));

}
}

 aborted:
return (OK);

}
void ms_probe(message m2ms)
{

usb_interface_descriptor_t idesc;
usb_endpoint_descriptor_t edesc;
usb_config_descriptor_t cdesc;
message reply;
int r;

DPRINTF(0,("inside ms_probe"));

r = usbdi_get_device_cdesc(m2ms.m2_l1,&cdesc,1);
if (OK != r) {

DPRINTF(1, ("failed to GET_UDESC_CONFIG: %d",r));
return;

}

    r = usbdi_get_device_idesc(m2ms.m2_l1,&idesc,1,0);
    if (OK != r) {

DPRINTF(1, ("failed to GET_UDESC_INTERFACE: %d",r));
return;

}

if(3 != idesc.bInterfaceClass || 1 != idesc.bInterfaceSubClass || 
   2 != idesc.bInterfaceProtocol)  { 

       usbdi_probe_status(m2ms.m2_l1,DD_DEV_REJECT);
       return;
    }
    
    ms_device = m2ms.m2_l1;
    /* Inform usbd driver can claim the device */
    usbdi_probe_status(ms_device,DD_DEV_ACCEPT);
    DPRINTF(1, ("USB HID mouse found"));
    
    r = usbdi_get_device_edesc(ms_device,&edesc,1,0,0);

if (OK != r) {
DPRINTF(1, ("failed to GET_UDESC_ENDPOINT: %d",r));
return;

}
  
    r = usbdi_set_config(ms_device,1);
    if (OK != r) {

DPRINTF(1, ("failed to SET_CONFIG: %d",r));
return;

    }
    DPRINTF(1,("setting boot protocol"));

/* Set boot protocol */
    usbdi_set_protocol(ms_device, 0,0);
    usbdi_set_idle(ms_device,0,0,0);
    usbdi_interrupt_req(ms_device,edesc.bEndpointAddress,dat);
}
void ms_irq( void )
{
   int i = 0;
   char buf[10];
   DPRINTF(1, ("irq running"));
   memcpy(buf,dat,8);
  

    if (buf[0] & 1 << 0)
printf("\nRight button clicked");

if (buf[0] & 1 << 1)
printf("\nLeft button clicked");

if (buf[0] & 1 << 2)
printf("\nMiddle button clicked");

printf("\n (x: %d,y: %d)",buf[1],buf[2]);

   
   DPRINTF(1, ("irq done"));
}

void ms_device_dettached( void ) 
{

/* Handle dettached case */
DPRINTF(1,("HID USB mouse dettached"));

}
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 * 
 * USB driver memory management routines.
 * 
 * These should be used instead of the standard memory management routines,
 * by the drivers that is suppose to communicate with USBD and layer below,
 * these guarantee that we get a contigious memory chunks.
 * 
 * usbdmem.o could be linked to other drivers for the purpose. 
 *    
 */
#include "usbdmem.h"

/* Allocates 4K / 64K page and fille up usbd_page information  */
int usbd_init_page(size_t struct_size, int pageflag, struct usbd_page *page)
{

int cnt;

if (page == NULL) {
DPRINTF(1, ("NULL reference caught"));
return EINVAL;

}

switch (pageflag) {
case A4K:

page->size = I386_PAGE_SIZE;
break;

case A64K:
page->size = 64 * 1024;
break;

case A4K_ALIGN16:
page->per_object_len = ALIGN16;
page->size = I386_PAGE_SIZE;
pageflag = A4K;
break;

case A64K_ALIGN16:
page->per_object_len = ALIGN16;
page->size = 64 * 1024;
pageflag = A64K;
break;

default:
DPRINTF(1, ("unknown page flag"));
return ENOMEM;

}

if (page->per_object_len != HC_DEV_FLAG)
if (!
    (page->vir_start =
     (vir_bytes *) alloc_contig(page->size, pageflag,

&page->phys_start)))
return ENOMEM;

if (page->per_object_len == ALIGN16) {
cnt = (struct_size / 16);
struct_size = (cnt * 16) >= struct_size ? (cnt * 16) : ((cnt + 1) * 16);

}

DPRINTF(0, ("page->per_object_len %d", struct_size));
page->per_object_len = struct_size;
page->capacity = (page->size / page->per_object_len);
page->filled_cnt = 0;
page->next_free = (u8_t *) page->vir_start;
page->dealloc_start = NULL;

DPRINTF(0, ("\n Page info\n Page size:%d\n Object len: %d\n"
    "\n Capacity:%d\n Phys: 0x%08x\n Vir: 0x%08x\n",
    page->size, page->per_object_len, page->capacity,
    page->phys_start, page->vir_start));

return OK;
}

/* Free the page allocated by the init_this_page() */
void usbd_free_page(struct usbd_page *this_page)
{

int r = 0;
if (this_page == NULL) {

DPRINTF(1, ("NULL reference caught"));
return;

}

if ((r = munmap(this_page->vir_start, this_page->size)) != OK)
DPRINTF(1, ("usbdmem: munmap failed %d\n", r));

DPRINTF(0,
("freed page vir %08x phys %08x", this_page->vir_start,
 this_page->phys_start));
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}

/* Once we have the page allocated we virtually allocate
 * within the page with usbd_page->per_object_len chunks
 * as per request ,its called const beacause it allocate 
 * predefined size.
 */
void *usbd_const_alloc(struct usbd_page *this_page)
{

vir_bytes *allocated;
u8_t *phys_addr;

if (this_page == NULL) {
DPRINTF(1, ("NULL reference caught"));
return NULL;

}

/* we use u8_t instead of phys_bytes for the pointer arithmetic. */
phys_addr = (u8_t *) this_page->phys_start;
DPRINTF(0, ("usbd_const_alloc()"))
    DPRINTF(0, ("Page index %d", this_page->filled_cnt));

if (this_page->capacity == this_page->filled_cnt) {
DPRINTF(1, ("usbd_const_alloc() NOMEM"));
return NULL;

}

/* if we have any deallocted addresses then use them */
if (this_page->dealloc_start != NULL) {

allocated = (vir_bytes *) this_page->dealloc_start;
this_page->dealloc_start = this_page->dealloc_start->next;

} else {
allocated = (vir_bytes *) this_page->next_free;
this_page->next_free += this_page->per_object_len;

}

this_page->filled_cnt++;

DPRINTF(0, ("allocated  0x%08x", allocated));
DPRINTF(0, ("next free 0x%08x", this_page->next_free));
DPRINTF(0, ("Space left %d", this_page->capacity - this_page->filled_cnt));

memset(allocated, 0, this_page->per_object_len);

return allocated;
}

/* This procedure is tricky it virtually deallocates the instances allocated 
 * by usbd_const_alloc() keep the list of the deallocated addresses from the 
 * page,trick part is the each instance of dealloc_list use the currently 
 * deallocated space for its own data structure. 
 */
void usbd_const_dealloc(struct usbd_page *this_page, void *page_chunk)
{

struct dealloc_list *start = this_page->dealloc_start;
struct dealloc_list *dealloc_new = page_chunk;

DPRINTF(0, ("usbd_const_dealloc"));

if (this_page == NULL || page_chunk == NULL) {
DPRINTF(1, ("NULL reference caught"));
return;

}
this_page->filled_cnt--;
if (this_page->dealloc_start == NULL) {

this_page->dealloc_start = dealloc_new;
this_page->dealloc_start->next = NULL;

} else {
dealloc_new->next = this_page->dealloc_start;
this_page->dealloc_start = dealloc_new;

}

if (0)
while (start != NULL) {

DPRINTF(1, ("\n Dealoced %08x", start));
start = start->next;

}

DPRINTF(0, ("deallocated 0x%08x", page_chunk));
}

/*
 * Allocate arbitary size chunks to a 4K page this is sort
 * of improper use of memory so this must not be used 
 * extensively any address from drivers communicating with 
 * USBD must use this as contigious memory chunk, this 
 * is a prerequisite for certain controllers below.
 */
void *usbd_var_alloc(int size)
{

vir_bytes *allocated;
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phys_bytes null;

if (size > I386_PAGE_SIZE)
return NULL;

allocated = (vir_bytes *) alloc_contig(size, AC_ALIGN4K, &null);
if (allocated == NULL)

return NULL;
DPRINTF(0, ("allocated vir %08x", allocated));
return allocated;

}

void usbd_var_dealloc(void *addr)
{

int r = 0;
vir_bytes *vaddr;

if (addr == NULL) {
DPRINTF(1, ("NULL reference caught"));
return;

}

vaddr = (vir_bytes *) addr;
if ((r = munmap(vaddr, I386_PAGE_SIZE)) != OK) {

DPRINTF(1, ("munmap failed %d\n", r));
return;

}
DPRINTF(0, ("deallocated vir %08x", vaddr));

}

phys_bytes usbd_vir_to_phys(void *vir_addr)
{

phys_bytes phys_addr;
int r;
if (vir_addr == NULL) {

DPRINTF(1, ("NULL reference caught"));
return EINVAL;

}
/* Find the physical address from the virtual one 
 * NOTE: since SELF is given as endpoint number usbdmem.o
 * should be linked to any driver trying to use these. Any 
 * sort of shared approach may not give required result.
 */
r = sys_umap(SELF, VM_D, (vir_bytes) vir_addr, sizeof(phys_bytes),

     &phys_addr);
if (r != OK) {

DPRINTF(1,("sys_umap failed for proc %d vir addr 0x%x", SELF,vir_addr));
return EINVAL;

}
return phys_addr;

}

/* Return the free bit index/offset in the given map */
int next_free_bit(bitmap_t map)
{

int offset = 0;
while (offset < 128) {

if (!(MAP_ISSET_BIT(map, offset)))
break;

offset++;
}

return offset;
}
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