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��Introduction

This document is intended to be a design specification for people writing class installation DLLs for the Windows 95 project. Associated documents include the INF File Specification ChicoINF.Doc, and the Device Installer, property page document, devprops.doc.



The Windows 95 product has a large number of individual sub-systems to control various classes of devices.  Each class of device has a different driver architecture, different user options, and different compatibility constraints.  We expect no architecture in Windows 95 to be 100% "pure" plug-and-play, so the architecture has been designed to provide as much flexibility as possible.  This document provides details on the installation and configuration of devices and drivers from the end-user perspective.  That is, this document does not discuss the details of plug and play operations during normal system operation, such as devloaders, enumerators, etc.  It is concerned with adding, configuring, and removing devices from the system, either automatically or through user initiated action.



Every class of device will have an class installation DLL.  Normally, this DLL will be the control panel applet (.CPL) for that device class, although this is not required.  Prior to Windows 95, control panel applets have traditionally been responsible for device configuration, with driver setup being left to the setup program.  In Windows 95, with the exception of upgrade setup of keyboard, mouse, and display, installation of drivers will be completely handled by a class install DLL.



The plug and play architecture supports many features that improve the ability to detect hardware and install appropriate drivers.  All installation DLLs have the assistance of the Device Manager and common functions supported by the SetupX.DLL.



Within SetupX are a set of device installation services that search INF files for compatible drivers, display driver selection dialogs, and install a selected driver.  The class installation DLL is given full control of the installation process, but, in the ideal case, it will simply call one of the device install functions to perform the operation.  The class installation can, however, insert additional configuration dialogs, hardware detection, etc into the process as is appropriate for the device class.

Device Classes

Every device class has a control panel applet as well as an installation DLL.  Classes are broken down by logical device types such as "Display", "Keyboard", "Network", etc.  Information about classes is stored in the registry.

Initial installation of default classes

The registry has a branch under HKEY_LOCAL_MACHINE named "CurrentControlSet\Services\Class" that has a key for each class.  The value of the key contains the localized description of the class.  Under each class entry there the following predefined value names:

�SYMBOL 183 \f "Symbol" \s 10 \h�	Installer=<Name of Installer DLL>

�SYMBOL 183 \f "Symbol" \s 10 \h�	Icon=<Index>  This is an index into the installer DLL



If there is no installer entry then all default actions are taken.

Adding a Device Class

Device classes can be added to the system by the Device Manager.  Essentially, all that is necessary is that an OEMs specifes a [ClassInstall] section of an INF and at an appropriate point, the Device Manager will run GenInstall on this section.  For more information on adding classes, refer to page �pageref addclass�23�.



Common Data Structures and Error Codes

CLASS_INFO Structure

	DiBuildClassInfoList(LPCLASS_INFO);

	DIDestroyClassInfoList(LPCLASS_INFO);



CLASS_INFO {

	cbSize

	lpNextCi

	szDescription

	lpdi

	szDescription

	szClassName

};



Field Name�Description��cbSize�Size of CLASS_INFO structure��lpNextCi�Pointer to next CLASS_INFO structure in list.  Null indicates end of list.��lpdi�Pointer to DEVICE_INFO structure��szDescription�Text description of the class��szClassName�String that indicates the class name��

DEVICE_INFO Structure

This structure is used for most device installer interfaces.  It represents a single device in the system, or a device that is being installed.  Essentially, the description, devnode, and registry key are all that is needed for a class installer to access any information about the device.  The lists of DRIVER_NODE structures and driver path are only used during driver installation.



Field Name�Description��cbSize�Size of the Device_Info structure��lpNextDi�Pointer to next DEVICE_INFO structure in list.  Null indicates end of list.��szDescription�Text description of the device��dnDevnode�Devnode handle of device.  If null then this device is not associated with any device. Invalid if DI_CLASSONLY flag is set��hRegKey�Registry root key for device. Invalid if DI_CLASSONLY flag is set��szRegSubkey�String that indicates the sub-key for this device. Invalid if DI_CLASSONLY flag is set��szClassName�String that indicates the class name��Flags�Used to pass parameters to function being called.  Flags defined below.��hwndParent�Window handle of parent��lpCompatDrvList�Used only for device installation.  If NULL then no compatible devices have been found, otherwise a pointer to a DRIVER_NODE structure.��lpClassDrvList�Used only for device installation. If NULL then no devices of this class have been found, otherwise a pointer to a DRIVER_NODE structure.��lpSelectedDevice�Used only for device installation.  If NULL then no device selected, otherwise a pointer to a DRIVER_NODE structure��atDriverPath�Driver search path��atTempInfFile�Unused��hinstClassInstaller�The Class Installer module��hinstClassPropProvidor�The Class Property Providor��hinstDevicePropProvidor�The Device Property Providor��hinstBasicPropProvidor�The Basic Property Providor hinst��fpClassInstaller�ClassInstall entry point��fpClassEnumPropPages�Class EnumPropPages entry point��fpDeviceEnumPropPages�Device EnumPropPages entry point��fpEnumBasicProperties�Basic Property Page enum entry��dwSetupReserved�Reserved for SETUP's use��dwClassInstallReserved�Reserved for Class Installer use��gicpGenInstallCallBack�Set by Caller of DiInstallDevice if they want GenInstall callbacks��gicplParam�lParam for GenInstall Callback��

Flags

Flag Definition�Description��DI_SHOWOEM�Support Other... button��DI_SHOWCOMPAT�Show compatible device list��DI_SHOWCLASS�Show class device list��DI_SHOWALL���DI_NOVCP�DiInstallDriver should not start a virtual copy process��DI_DIDCOMPAT�DiBuildCompatibleDeviceList has already been called��DI_DIDCLASS�DiBuildClassDeviceList has already been called��DI_AUTOASSIGNRES�Will force DiAssignResources to automatically (with no user interraction) assign resources whenever possible.  This flag is set when installing a driver.��DI_FIRSTSETUP�Running first-time installation of Windows 95��DI_EXPRESS�Express setup (set only if DI_FIRSTSETUP set also)��DI_NOBROWSE�No Browse... when asking for OEM disk��DI_MULTMFGS�Multiple manufacturer names found in the class device list��



�DRIVER_NODE Structure

Field Name�Description��lpNextDN�Pointer to next DRIVER_NODE structure in list.  Null indicates end of list.��Rank�Compatiblity rank of device.  This field is only valid for the Compatible Device List.  It is undefined for entries in the Class Device List.��InfType�Indicates type of INF device was found in��InfDate�Date of INF file device found in��lpszDescription�Pointer to text description of device��lpszSectionName�Pointer to section of INF for device��atInfFileName�Atom that holds INF file name��atMfgName�Atom that holds manufacturer name.  0 indiates no manufacturer.��atProviderName�Atom that holds provider's name.  0 indicates no provider.��Flags�Dword of flags��dwPrivateData�Can be used by class installer to store private data about driver��Error Codes

Error Code�Description��OK�Operation was successful��ERR_DI_CANCELED�User canceled operation��ERR_DI_DO_DEFAULT�This return code is only used by class installers to indicate that the default action should be taken for the specified DIF_xxx function.��ERR_DI_REG_API�Registry access failed��ERR_DI_LOW_MEM�Memory allocation failed��ERR_DI_BAD_DEV_INFO�Invalid device info structure passed��

Class Device Installer DLL Interface

The class installer DLL contains a single entry point named DeviceInstall that is called to perform various functions.  There are only two parameters to this funciton:  The function type, and a pointer to a DEVICE_INFO structure.  The function must return a RETERR code.



RETERR WINAPI ClassInstall(DI_FUNCTION diFctn, LPDEVICE_INFO lpdi)



For most class installers, the proper action is to simply return ERR_DI_DO_DEFAULT, which performs the default action.

DIF_SELECTDEVICE

This function will be called to select a driver for a new device, or to select a new driver for an existing device. 



Warning: This function will be called recursively by the DiSelectDevice service if the user presses the "Other..." button.  In this case, the class installer will be called with the same DEVICE_INFO structure, but the lpCompatDeviceList, lpClassDeviceList, and lpSelectedDevice fields will be NULL, the DI_DIDCOMPAT and DI_DIDCLASS flags will be reset, and the lpszDriverPath will be non-null, pointing to the path the user specified.



Input lpdi Fields

dnDevnode

lpszClassName

hwndParent

InFlags



Output lpdi Fields

lpSelectedDevice



Default Action

DiSelectDevice



DIF_INSTALLDEVICE

This function will be called after a driver has been The lpSelectedDevice field will point to the driver to be installed.



Class installers may need to perform pre-processing, such as copying support drivers, or displaying UI, before calling DiInstallDevice.



Input lpdi Fields

dnDevnode

lpszClassName

hwndParent

InFlags

lpSelectedDevice



Output Fields

	None



Default Action

DiInstallDevice

DIF_PROPERTIES

This function should invoke the properties sheet for the selected device.  It will be called when the user presses the "Properties..." button from the device manager. See the Class/Device Properties document. (DevProps.doc)



Input Fields

	dnDevnode

	hRegKey

	lpszRegSubkey

	lpszClassName

	hwndParent



Output Fields

	None



Default Action

Displays device manager default property sheets



DIF_FIRSTTIMESETUP

This function is only called during first-time installation of Windows 95.  The DEVICE_INFO structure will be empty except for the szClassName field and the flags.  This allows each class installer to perform class-specific installation.



Input Fields

	szClassName

	Flags			;DI_CLASSONLY is set



Default Action

			None;



DIF_SELECTCLASSDRIVERS

This message is sent from the device manager to a class installer whenever a device of its class is being installed. This will allow the class installer to handle any class specific actions required. As an example, the network class installer will need to install several layers of drivers. Retunring OK will cause device manager to NOT call DIF_SELECTDEVICE. Returning ERR_DI_DO_DEFAULT will.





DIF_VALIDATECLASSDRIVERS

This message is sent to the class installer just prior to installing the list of drivers built during the DIF_SelectClassDrivers event. This call lets allows the class installer to validate all settings and ensure the setup will result in the desired device operation. . Note that the ERR_DI_DO_DEFAULT will result in no action being taken. This call is meant for class installers who handle all the installation.



DIF_INSTALLCLASSDRIVERS

This message is sent to ask the class installer to install the the drivers previously selected and validated. . Note that the ERR_DI_DO_DEFAULT will result in a DIF_INSTALLDEVICE being sent whereas OK will cause no further action to be taken.



DIF_CALCDISKSPACE

This message is sent when setup is trying to calculate the disk space requirements for installing a component.  ERR_DI_DO_DEFAULT will cause the device installer to calculate the disk requirements based on the contents of the INF. Warning, this call is still under development.



DIF_DESTROYPRIVATEDATA

This message is sent whenever an LPDEVICE_INFO structure is about to be destroyed. It allows the class installer associaed with this LPDEVICE_INFO struct to free memory or resources it has allocated and stored in the private data portion of the LPDEVICE_INFO structure.



DIF_MOVEDEVICE

This message is sent to a class installer whenever the device manager determines that the device described in the lpdi is a duplicate of an existing device. The ClassInstall paramters field of the lpdi will point to a MOVE_DEVICEPARAMS structure. 



Device Installation Services in SetupX

There are several functions in the SetupX DLL that perform most of the installation of devices under Windows 95.  Class installer DLLs use these services to find compatible drivers, display driver choices to the user, and to perform the actual driver installation.



DiBuildCompatDrvList

DIBuildClassDrvList

DiCreateDeviceInfo

Creates and initializes a DEVICE_INFO structure.



RETERR WINAPI DiCreateDeviceInfo(

	LPLPDEVICE_INFO		lplpdi,			// Ptr to ptr to dev info

	LPCSTR				lpszDescription,		// If non-null then description string

	DEVNODE			dnDevnode,		// If non-null then devnode handle

	HKEY				hkey,				// Registry hkey for dev info

	LPCSTR				lpszRegsubkey,		// If non-null then reg subkey string

	LPCSTR				lpszClassName,		// If non-null then class name string

	HWND				hwndParent)		// If non-null then hwnd of parent



Input Parameters

lplpdi	Pointer to pointer to DEVICE_INFO.  This field will be filled in with a pointer to the newly created device info structure.

lpszDescription	If NULL then ignored, otherwise, contains a text description of the device.

dnDevnode	Can be NULL.  Contains devnode handle for device.

hkey	Can be NULL. Predefined, reserved handle (usually HKEY_LOCAL_MACHINE).

lpszRegsubkey	Can be NULL, otherwise, contains a text subkey for device registry entry.

lpszClassName	Can be NULL, otherwise, contains the class name.

hwndParent	Can be NULL, otherwise, contains HWND of parent window.



Fields Initialized in DEVICE_INFO

All fields specified by input parameters are initialized.

InFlags	If running first-time install then DI_SHOWOEM will be clear, DI_FIRSTSETUP, and, if appropriate, DI_EXPRESS will be set.  If not first time setup, DI_SHOWOEM will be set.  All other flags will be reset.



Return Codes

OK	Function successful.  *lplpdi contains a pointer to new DEVICE_INFO.

ERR_DI_BAD_DEV_INFO	One or more string parameter was too long.

ERR_DI_LOW_MEM	Not enough memory to create device info





DiGetClassDevs

Creates a list of DEVICE_INFO structures for the specified class.  The flags field restricts the returned devices to either the default device, present devices, or all devices (including those not currently present in the system) of the specifed class.



RETERR WINAPI DiGetClassDevs(

	LPLPDEVICE_INFO		lplpdi,			// Ptr to ptr to dev info

	LPCSTR				lpszClassName,		// Name of class devices to find

	HWND				hwndParent,		// If non-null then hwnd of parent

	int					iFlags)			// Option flags





Parameters

lplpdi	Pointer to pointer to a device info.  This field willl point to the head of the created list.

lpszClassName	Class name of devices to find.  All DEVICE_INFO structures will be created with this class name

hwndParent	Can be null.  All DEVICE_INFO structures will be created with this value in the hwndParent field

iFlags	One of the following can restrict the devices returned�	DIGCF_DEFAULT�	DIGCF_PRESENT�If no flags are set then all devices of the specified class, including those not currently present in the system will be returned.



Output Fields

For every DEVICE_INFO structure returned, the following fields are filled with data.  All others are set to 0.

lpNextDI

dnDevnode

szDescription

hRegKey

hRegSubkey

szClassName

hwndParent



DiDestroyDeviceInfoList

Frees all DEVICE_INFO structures in the list pointed to by lpdi.  It can be used to free a single DEVICE_INFO, as long as the lpNextDi field is null.  This function can be used to DEVICE_INFO structures created by DiCreateDeviceInfo or by DiGetClassDevs service.  It will also free any DRIVER_NODE lists in the lpCompatDrvList and lpClassDeviceList.



RETERR WINAPI DiDestroyDeviceInfoList(LPDEVICE_INFO lpdi)



Input Fields

lpNextDi	Points to next entry in list to be freed

lpCompatDrvList	Will be freed

lpClassDrvList	Will be freed



DiSelectDevice

This function displays a dialog that allows the user to select from one or more device drivers.



RETERR WINAPI DiSelectDevice(LPDEVICE_INFO lpdi)



Input Fields

szClassName

lpCompatDrvList

lpClassDrvList

hwndParent



Output Fields

lpSelectedDevice -> If return = OK then points to selected device.  Otherwise, this field is unmodified.

lpCompatDrvList

lpClassDrvList

Flags



Return Codes

OK	Success.  User selected device.  lpSelectedDriver will point to appropriate driver node.

ERR_DI_USER_CANCEL	User pressed cancel button.



Class installer DLLs can call this function to present the standard driver selection dialog





DiInstallDevice

This function performs the work of creating a new registry entry (if necessary), installing the hardware section, determining the hardware configuration of the device (if necessary), and copying and installing the appropriate driver files and registry entries.



RETERR WINAPI DiInstallDevice(LPDEVICE_INFO lpdi)



DiCreateDevRegKey

This function creates an appropriate registry key for the specified DEVICE_INFO structure.  It is useful for class installers that want to perform some pre-processing on a registry key prior to calling DiInstallDevice.  Note that DiInstallDevice calls this function internally if it is called with a DEVICE_INFO structure that contains an empty szRegSubkey field.



This function can create either the hardware or driver entry for the specified DEVICE_INFO.  If DIREG_DRV is passed in the flags field, the driver key will be created and, if an INF section is specified, that INF will be installed on the driver key.



RETERR WINAPI PASCAL DiCreateDevRegKey(

	LPDEVICE_INFO	lpdi,

	LPHKEY			lphk,

	HINF			hinf,

	LPCSTR			lpszInfSection

	int				iFlags)

DiOpenDevRegKey

This function will open either the hardware or driver key for a specified DEVICE_INFO structure.  If iFlags = DIREG_DRV then the driver key will be opened, otherwise the hardware key will be opened.



RETERR WINAPI PASCAL DiCreateDevRegKey(

	LPDEVICE_INFO	lpdi,

	LPHKEY			lphk,

	int				iFlags)

DiCallClassInstaller

This function will call the appropriate class installer, passing it function the paremeters passed to this function.  This function looks up the appropriate installer DLL in the registry, loads the library, and calls the ClassInstallDevice entry point in the DLL.  If for any reason, the class installer can not be called, or the class installer returns ERR_DI_DO_DEFAULT, it perform thhe default action.



RETERR WINAPI DiCallClassInstaller(DI_FUNCTION DiFctn, LPDEVICE_INFO lpDI)





Input Parameters

lpDI->lpszClass	Used to look up appropriate installer from registry

Other entries in DEVICE_INFO structure should be filled in as appropriate to the function



Return Codes

OK	Success.

Note:  This function will never return the error code DI_ERR_DO_DEFAULT.  If an installer DLL returns  this error code then this function will call the appropriate device installer function and return the result of that function call.  The default actions for each DIF_xxx function are documented in the class installer DLL section of this document.

DiInstallClass

This function is normally only called by the device manager, but could be used by a setup program to initiate the installation of a class.  The INF file must contain a section named [ClassInstall] which will be called with GenInstallEx with a open HKEY to the class branch for the class name.



Note that if the class name in the INF file has already been installed, this function will perform no processing and return OK.



RETERR WINAPI DiInstallClass(LPCSTR lpszInfFileName, DWORD dwFlags);



DiAskForOEMDisk

Generally this dialog will only be presented by the DiSelectDriver dialog, but external components, such as the Device Manager, may need to call this service also.  



RETERR WINAPI DiAskForOEMDisk(LPDEVICE_INFO lpdi)





DiRemoveDevice



RETERR WINAPI DiRemoveDevice(LPDEVICE_INFO lpdi)



This function will remove a device entry from the registry.



Input Parameters

dnDevnode	If this parameter is null then the entire registry entry will be removed.  Otherwise, only the \DRV section will be removed.

hRegKey	Registry root key

lpszRegSubkey	Subkey of device to remove

lpszClass

DiBuildCompatDrvList

This function searches all INF files on the specified path for all compatible devices of the appropriate class.  If the lpszClass field is null then it will search all INFs for a compatible device.  If one is found then it will fill in the lpszClass with the appropriate class name.  All DRIVER_NODE structures are added to the lpCompatDeviceList.  When this function completes it will set the DI_DIDCOMPAT flag in the InFlags field.  If this flag is set when the function is called, it will immediately return success, and will not perform a search.  This allows callers to call this function to make sure the search for compatible drivers has taken place.



RETERR WINAPI DiBuildCompatDrvList(LPDEVICE_INFO lpdi)





Input Fields

lpszClass

lpszDriverPath



Output Fields

lpCompatDeviceList

May fill in lpszClass if it is null on entry and a compatible device is found.

Sets flag DI_DIDCOMPAT

DiBuildClassDrvList

Creates a list of all devices of the specified class that can be found on the search path.  All DRIVER_NODE structures will be added to the lpClassDeviceList.



RETERR  WINAPI DiBuildClassDeviceList(LPDEVICE_INFO lpdi)



Input Fields

lpszClass

lpszDriverPath



Output Fields

lpClassDeviceList

Sets flag DI_DIDCLASS



Addendum

NoUseClass (REGSTR_VAL_NOUSECLASS):  This flag will effectively exclude a class from ALL PnP related processing. If a class has this flag set, it's class installer will not receive ANY DIF_xxx message, the class will not be display in Device Manager, or be present in the New Device Wizard.



NoInstallClass (REGSTR_VAL_NOINSTALLCLASS):  This flag will exclude a class ONLY from the New Device wizard.  The class will still be able be seen from Device Manager will receive DIF_ messages, such as DIF_FIRSTTIMESETUP.



NoDisplayClass (REGSTR_VAL_NODISPLAYCLASS): This flag will exclude a class ONLY from the Device Manager display.  The class will still be selectable from the New Device Wizard, and will get DIF_XXX message, including DIF_FIRSTTIMESETUP.  (This is the one you will want to use for the Printer Class)



NoSetupClass (INFSTR_KEY_NOSETUPCLASS): If this flag is set in the [Version] section of an INF file, then that INF file will be excluded from the DiBuildCompatibleDeviceList and DiBuildClassDrvList functions.  This flag would be used if you want to excluded device from the Select Device dialogs when the user selects “unknown” or OEM disk.
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