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Revision History

	Date
	Description

	5/7/99
	First version for USBLS120 sample.

	12/1/00
	Rewrote sample to support bulk-only protocol in addition to CBI.  Sample renamed to UMSS (USB Mass Storage Sample).

	04/18/02
	Modified sample to correctly support composite USB devices.  Added conditional build switch to exclude CBI support for BULKONLY devices. 


Overview

This sample contains source code for an IOS port driver and a WDM USB driver that illustrate how to support a USB mass storage device under Microsoft Windows 98.  The sample supports USB devices designed to conform to the USB Mass Storage specification.  It supports both the Bulk-Only and the Control/Bulk/Interrupt protocols.  The driver also supports multiple LUNs for the Bulk-Only interface.  

These driver samples are intended for the hardware vendor to use as a template for developing device drivers for their own USB Mass Storage devices.

It should also be noted that both Microsoft Windows Millennium Edition (Me) and Microsoft Windows 2000 ship with a built-in USB mass storage driver that supports the USB Mass Storage specification.  Hardware vendors are encouraged to support the USB Mass Storage specification, and to use the built-in driver when using their devices on Windows Me and  Windows 2000. 

This sample is intended to help vendors support their USB mass storage device on Windows 98 and Windows 98 Second Edition, which did not ship with built-in support for the USB Mass Storage specification.  The sample can also be a useful template for vendors who need to support a USB storage device that is not compliant with the USB Mass Storage specification, on Windows 98, Windows 98 Second Edition, and Windows Me.

Implementation Details

On Windows 98, supporting a storage device attached to a WDM-controlled bus such as USB requires two drivers – one to interface with the Windows 98 I/O subsystem manager (IOS), and one to communicate with the USB driver stack.  To be able to load both drivers under Windows 98, it is necessary to define 2 separate hardware device nodes – one to load the WDM driver, and the other to load the IOS port driver.  

To accomplish this, the WDM driver is first loaded as the driver for the USB device when it is enumerated by Windows.  The WDM driver then acts as a bus enumerator and creates a virtual child device by responding appropriately to the IRP_MN_QUERY_DEVICE_RELATIONS IRP.  The child device is then used to load the IOS port driver.

The IOS port driver will register with IOS and start accepting I/O requests.  These requests are serviced by calling the WDM driver, which in turn builds and submits appropriate IRP/URBs to the USB driver stack.  The IOS port driver, which is a VxD, calls the WDM driver by using 2 PE loader services provided by VXDLDR.VXD - PELDR_GetModuleHandle and PELDR_GetProcAddress.  These services will find specific entrypoints exported by the WDM driver that the port driver will call to handle I/O requests.
Developer Notes

· The sample requires the Windows 98 DDK to be built.  Both binaries are built by using the BUILD utility.

· Hardware vendors should be careful to rename the drivers’ file names and module names to ensure that they do not conflict with other 3rd-party drivers based on this sample.  For the WDM driver (UMSS.SYS), this would involve changing the TARGETNAME=UMSS line in the SOURCES file to use a different name.  For the port driver (UMSSPDR.PDR), this would involve changing the TARGETNAME=UMSSPDR in the SOURCES file, the TARGET=UMSSPDR line in MAKEFILE, and the “VXD UMSSPDR DYNAMIC” line in UMSSPDR.DEF.

· Hardware vendors should change the name and device ID used for the child PDO created by UMSS.SYS to avoid possible conflicts with other vendors’ drivers.  .  These are defined in UMSS.H as CHILD_PDO_NAME and CHILD_DEVICE_ID.

· This sample is specific to Windows 98, and will not work on Windows 2000/XP.  Windows 2000, Windows XP, and Windows Me ship with a USB Mass Storage class driver.  

· Vendors who wish to only support BULK-ONLY devices can remove the following line from the SOURCES file for the .SYS driver.  This will result in a slightly smaller binary:
C_DEFINES = -DSUPPORT_CBI

Sample Directory Structure

The sample consists of four directories:

· SYS – Contains source code for the WDM driver (UMSS.SYS).

· PDR – Contains source code for the IOS port driver (UMSSPDR.PDR).

· INC – Contains a header file shared by both drivers.

· INF – Contains a sample INF file used to install the drivers.

Source Files
UMSSPDR.PDR – An IOS port driver that links the USB mass storage device into the Windows 98 I/O subsystem.  The UMSSPDR.PDR sample consists of the following source files:

· UMSSAER.C - Code for handling asynchronous events.

· UMSSIO.C - Code for handling I/O requests.

· UMSSPDR.C - Initialization and exit code.

· UMSSDBG.C - Contains global debug trace variable.

· UMSSLIST.C – Linked list support routines.

· UMSSCTL.ASM - IOS registration code and VMM system message dispatcher.

UMSS.SYS – A WDM driver that is called by UMSSPDR.PDR to perform the actual I/O with the USB device.  This driver also acts as a virtual bus-driver that creates the child PDO used to load UMSSPDR.PDR. The UMSS.SYS sample consists of the following source files:

· BULKONLY.C – Implements support for the BULK-ONLY transfer protocol.

· CBI.C – Implements support for the CONTROL/BULK/INTERRUPT transfer protocol.

· GLOBALS.C – Contains global variables.

· IOS.C – Interface code called by UMSSPDR.PDR to handle I/O requests.

· UMSS.C – Initialization and exit code, and IRP dispatcher.
· UMSSDBG.C – Debug support routines.

· UMSSPNP.C – PnP IRP handler.

· UMSSPWR.C – Power IRP handler.
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