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Abstract

This paper documents the mechanism for executing ACPI control methods and handling events from a kernel driver in the Windows Vista™ operating system.
This information applies for the following operating systems:

Windows Server® Code Name “Longhorn”

Windows Vista

Future versions of this preview information will be provided in the Windows Driver Kit.

The current version of this paper is maintained on the Web at: 
http://www.microsoft.com/whdc/system/pnppwr/powermgmt/ACPIDriver_Vista.mspx
References and resources discussed here are listed at the end of this paper.
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Introduction
Kernel-mode device drivers are able to evaluate ACPI control methods via I/O control codes (IOCTLs). Typically, a driver evaluates ACPI control methods to initiate or configure platform-specific functionality.
An ACPI control method is a definition of how to interrogate or adjust system hardware. Control methods are written in the ACPI Machine Language (AML) and are interpreted by the ACPI driver in Microsoft® Windows®. These objects are loaded from the system definition in firmware into the ACPI namespace.
Drivers can evaluate ACPI control methods within the namespace of the device object on which they are loaded. This also includes control methods in the namespace of child objects. A driver must meet the following requirements when evaluating ACPI control methods:

· Only WDF or WDM drivers are supported.
· Drivers may evaluate control methods only within the namespace of the device object on which they are loaded. This includes the namespace of child device objects.
Evaluating ACPI Control Methods from a Driver

A kernel-mode driver evaluates control methods by initiating an IRP_MJ_DEVICE_CONTROL request to the ACPI driver. For drivers loaded on ACPI-enumerated devices, the ACPI driver is always the physical device object (PDO) in the driver stack.

The specific IOCTL control code specifies how the control method is executed (such as synchronously or asynchronously) and whether the method is located in the current or a child namespace.
The following list outlines the supported IOCTL code values and their usage:

IOCTL_ACPI_EVAL_METHOD

Use this IOCTL to evaluate a control method in the current namespace. The control method is evaluated synchronously. This IOCTL may be used only at an interrupt request level (IRQL) less than DISPATCH_LEVEL.

IOCTL_ACPI_ASYNC_EVAL_METHOD

Use this IOCTL to invoke a control method in the current namespace. The control method is evaluated asynchronously. A Completion Routine must be set to receive the output of the method evaluation. This IOCTL may be used at any IRQL at or below DISPATCH_LEVEL.

IOCTL_ACPI_EVAL_METHOD_EX

Use this IOCTL to evaluate a control method in a child device namespace. The control method is evaluated synchronously. This IOCTL may be used only at an IRQL less than DISPATCH_LEVEL. This IOCTL is available only in Windows Vista™ and later versions of Windows.

IOCTL_ACPI_ASYNC_EVAL_METHOD_EX

Use this IOCTL to invoke a control method in a child namespace. The control method is evaluated asynchronously. A Completion Routine must be set to receive the output of the method evaluation. This IOCTL may be used at any IRQL at or below DISPATCH_LEVEL. This IOCTL is available only in Windows Vista and later versions of Windows.

IOCTL_ACPI_ENUM_CHILDREN

Use this IOCTL to enumerate child objects under the current namespace. A filter may be specified, which enables searching for specific child namespaces and control method names. This IOCTL may be used only at an IRQL less than DISPATCH_LEVEL. This IOCTL is available only in Windows Vista and later versions of Windows.

Example: Evaluating Control Methods

The following example code demonstrates using the IOCTL_ACPI_EVAL_METHOD IOCTL. In this example, the ‘ABCD’ method is evaluated:

· The ‘ABCD’ control method is an example device-specific method, not defined in the ACPI specification.
· The ‘ABCD’ control method does not have any input or output arguments.
· This example calls the SendDownStreamIrp function to send the IOCTL to the ACPI driver. Example code for SendDownStreamIrp is provided at the end of this section.
· The ACPI data structures and constants used here are defined in the Acpiioct.h header file.

NTSTATUS

GetAbcdData(

    IN PDEVICE_OBJECT   Pdo

    )

/*++

Routine Description:

    Evaluates the ABCD method on the device in the ACPI namespace referenced by Pdo.
Arguments:

    Pdo             - PDO for the device.

Return Value:

    NT Status of the operation

--*/

{

    ACPI_EVAL_INPUT_BUFFER  inputBuffer;

    ACPI_EVAL_OUTPUT_BUFFER outputBuffer;

    NTSTATUS                status;

    PACPI_METHOD_ARGUMENT   argument;

    .

    .

    .

    // Fill in the input data

    inputBuffer.MethodNameAsUlong = (ULONG) ('DCBA');

    inputBuffer.Signature = ACPI_EVAL_INPUT_BUFFER_SIGNATURE;

    // Send the request along

    status = SendDownStreamIrp(

       Pdo,

       IOCTL_ACPI_EVAL_METHOD,

       &inputBuffer,

       sizeof(ACPI_EVAL_INPUT_BUFFER),

       &outputBuffer,

       sizeof(ACPI_EVAL_OUTPUT_BUFFER)

       );

    if (!NT_SUCCESS(status)) {

       return status;

    }

    // Sanity check the data

        if ((outputBuffer.Signature != ACPI_EVAL_OUTPUT_BUFFER_SIGNATURE) ||

            (outputBuffer.Count == 0)) {

            return STATUS_ACPI_INVALID_DATA;

        }

    // Grab the argument

    argument = outputBuffer.Argument;


// Process argument

   
.


.


.

    return status;

}

When using the IOCTL_ACPI_ASYNC_EVAL_METHOD IOCTL to evaluate control methods asynchronously, an I/O completion routine must be set for the IRP. An I/O completion routine is set by using the IoSetCompletionRoutine function. The output information is obtained in the completion routine by casting the OutBuffer field of the IRP context to PACPI_EVAL_OUTPUT_BUFFER. The buffer size is stored in the OutBufferSize field of the IRP context.
Evaluating Control Methods with Input Arguments

Up to seven arguments may be passed to a control method. The exact number and meaning of arguments are defined by the specific control method. Arguments are passed by reference, but their values cannot be modified.
When these IOCTLs are sent to the ACPI driver through a call to IoCallDriver, the argument list is parsed and the request is converted into the structures required by the AML Interpreter. Arguments are specified in the ACPI_EVAL_INPUT_BUFFER structure. The Signature field specifies the type of the argument lists and is defined as follows:

ACPI_EVAL_INPUT_BUFFER_SIGNATURE

No arguments.
ACPI_EVAL_INPUT_BUFFER_SIMPLE_INTEGER_SIGNATURE

Single argument of integer type.

ACPI_EVAL_INPUT_BUFFER_SIMPLE_STRING_SIGNATURE

Single argument of String type.

ACPI_EVAL_INPUT_BUFFER_COMPLEX_SIGNATURE

Multiple arguments of complex type.

Example: Evaluating a Control Method with an Input Parameter

The following example calls the ’ABCD’ method and passes a single integer as the only input argument:
NTSTATUS

EvaluateABCDWithInputArgument(

    IN PDEVICE_OBJECT   Pdo,

    IN ULONG            Argument1

    )

/*

Routine Description:

    Called to evaluate the example ‘ABCD’ method with a single integer input argument

Arguments:

    Pdo             - For the device.

    Argument1       - Input argument.

Return Value:

    NT Status of the operation

*/

{

    ACPI_EVAL_INPUT_BUFFER_SIMPLE_INTEGER  inputBuffer;

    ACPI_EVAL_OUTPUT_BUFFER                outputBuffer;

    NTSTATUS                               status;

    PACPI_METHOD_ARGUMENT                  argument;

    .

    .

    .

    // Omitted: bounds checking on Argument1 value.

    // Fill in the input data

    inputBuffer.MethodNameAsUlong = (ULONG) ('DCBA');

    inputBuffer.IntegerArgument  =  Argument1;

    inputBuffer.Signature = ACPI_EVAL_INPUT_BUFFER_SIMPLE_INTEGER_SIGNATURE;

    // Send the request along

    status = SendDownStreamIrp(

       Pdo,

       IOCTL_ACPI_EVAL_METHOD,

       &inputBuffer,

       sizeof(ACPI_EVAL_INPUT_BUFFER_SIMPLE_INTEGER),

       &outputBuffer,

       sizeof(ACPI_EVAL_OUTPUT_BUFFER)

       );

    return status;

}

Evaluating Control Methods on Child Objects

Windows Vista supports the IOCTL_ACPI_EVAL_METHOD_EX and IOCTL_ACPI_ASYNC_EVAL_METHOD_EX IOCTLs for evaluating control methods on child objects:  These IOCTLs enable the caller to evaluate a control method underneath the current location in the namespace.

These IOCTLs function similarly to the IOCTL_ACPI_EVAL_METHOD and IOCTL_ACPI_EVAL_METHOD_ASYNC IOCTLs, with the exception that the input argument buffer has changed. When using the IOCTL_ACPI_EVAL_METHOD_EX and IOCTL_ACPI_ASYNC_EVAL_METHOD_EX IOCTLs, the caller must use the ACPI_EVAL_INPUT_BUFFER_EX input argument buffer:

typedef struct _ACPI_EVAL_INPUT_BUFFER_EX {

    

ULONG       Signature;

CHAR        MethodName[256]; //NULL terminated name string

} ACPI_EVAL_INPUT_BUFFER_EX, *PACPI_EVAL_INPUT_BUFFER_EX;

Locating Child Objects
Evaluating a control method in a child namespace requires that the caller knows the exact paths and names control methods in child namespaces. Windows Vista and later versions of Windows support the  IOCTL_ACPI_ENUM_CHILDREN IOCTL, which allows device drivers to enumerate child namespace objects. This functionality is useful for determining the number of child objects if they may change from platform to platform. Additionally, the IOCTL_ACPI_ENUM_CHILDREN IOCTL can be used with a search filter string to determine the quantity of child namespace objects matching the filter string. When using the IOCTL_ACPI_ENUM_CHILDREN IOCTL, the caller must use the ACPI_ENUM_CHILDREN_INPUT_BUFFER input argument buffer:

typedef struct _ACPI_ENUM_CHILDREN_INPUT_BUFFER {

    ULONG       Signature;

    ULONG       Flags;

    ULONG       NameLength;

    CHAR        Name[ANYSIZE_ARRAY];

} ACPI_ENUM_CHILDREN_INPUT_BUFFER, *PACPI_ENUM_CHILDREN_INPUT_BUFFER;

This buffer specifies:

· The name of the control method to search for, such as ‘ABCD’.

· The name of the child namespace in which to search for methods. If the Name field is NULL, then all children from the current namespace object should be considered.
· A signature, with flags that specify the scope and depth of the search.

If ENUM_CHILDREN_IMMEDIATECHILDRENONLY is specified in the Signature field, only immediate children should be returned. If ENUM_CHILDREN_MULTILEVEL is specified, then all namespaces below the current namespace are searched recursively.
ENUM_CHILDREN_NAME_IS_FILTER allows the results to be filtered. If this flag is specified, the Name specifies a field on which to search. Only children that contain the specified name are returned. For instance, if Name contains “_STA”, then only children with “_STA” underneath them are returned. The ENUM_CHILDREN_NAME_IS_FILTER signature flag may not be used with the ENUM_CHILDREN_IMMEDIATE_ONLY flag.

Results of the search are returned in ACPI_ENUM_CHILDREN_OUTPUT_BUFFER. This structure consists of an ACPI_ENUM_CHILDREN_OUTPUT_BUFFER structure followed by an array of ACPI_ENUM_CHILD structures. The number of ACPI_ENUM_CHILD structures depends on the number of children returned. The ACPI_ENUM_CHILD structure contains the child object’s name as an ASCII string, the length of the name, and any associated flags. The ACPI_OBJECT_HAS_CHILDREN flag indicates that the specified object has children.

If the output buffer size is not large enough to accommodate the ACPI_ENUM_CHILDREN_OUTPUT_BUFFER structure, a STATUS_BUFFER_TOO_SMALL status code is returned. If the buffer is at least ACPI_ENUM_CHILDREN_OUTPUT_BUFFER in length but not long enough to hold all of the ACPI_ENUM_CHILD structures, the ACPI_ENUM_CHILDREN_OUTPUT_BUFFER is populated and a STATUS_BUFFER_OVERFLOW status code is returned. The NumberOfChildren field contains the required buffer size, in bytes, for the entire structure. In either case, the caller should allocate a buffer of the required size and issue the call again. If the buffer is of sufficient size, the result contains a valid structure.
Example: Finding Child Objects

The following example finds all child objects under the current device:


#define MY_TAG
 ‘gTyM’   // Pool tag for memory allocation

    ACPI_ENUM_CHILDREN_INPUT_BUFFER  inputBuffer;

    ACPI_ENUM_CHILDREN_OUTPUT_BUFFER outputSizeBuffer = { 0 };

    ACPI_ENUM_CHILDREN_OUTPUT_BUFFER outputBuffer = { 0 };

    ULONG                            bufferSize;


PACPI_ENUM_CHILD                 childObject = NULL;


ULONG                            index;

    NTSTATUS                         status;

    ASSERT( ReturnStatus != NULL );

    *ReturnStatus = 0x0;

    // Fill in the input data

    inputBuffer.Signature = ACPI_ENUM_CHILDREN_INPUT_BUFFER_SIGNATURE;

    inputBuffer.Flags = ENUM_CHILDREN_MULTILEVEL;

    inputBuffer.Name = ‘\0’;

    inputBuffer.NameLength = 0;

    // Send the request along

    status = SendDownStreamIrp(

       Pdo,

       IOCTL_ACPI_ENUM_CHILDREN,

       &inputBuffer,

       sizeof(inputBuffer),

       &outputSizeBuffer,

       sizeof(outputSizeBuffer)

       );


if (status != STATUS_BUFFER_OVERFLOW) {

        // Expecting buffer overflow status because we sent in a zero-length
        // buffer, return unexpected error 
return status;

    }

    // Sanity check the data

    // NOTE: The NumberOfChildren returned by ACPI actually contains the
    // required size when the status returned is STATUS_BUFFER_OVERFLOW.
    if ((outputSizeBuffer.Signature != ACPI_ENUM_CHILDREN_OUTPUT_BUFFER_SIGNATURE) ||

       (outputSizeBuffer.NumberOfChildren < sizeof(ACPI_ENUM_CHILDREN_OUTPUT_BUFFER)))

    {

        return STATUS_ACPI_INVALID_DATA;

    }

    //

    // Allocate a buffer to hold all the children.

    //

    bufferSize = outputSizeBuffer.NumberOfChildren;

    outputBuffer = (PACPI_ENUM_CHILDREN_OUTPUT_BUFFER)






ExAllocatePoolWithTag(PagedPool, bufferSize, MY_TAG);

    if (outputBuffer == NULL){

        return STATUS_INSUFFICIENT_RESOURCES;

    }

    RtlZeroMemory(outputBuffer, bufferSize);

    // Allocate a new IRP with the new output buffer.

    // Send another request along with the new output buffer

    status = SendDownStreamIrp(

       Pdo,

       IOCTL_ACPI_ENUM_CHILDREN,

       &inputBuffer,

       sizeof(inputBuffer),

       &outputBuffer,

       bufferSize

       );

    // Sanity check the data. There should be at least one object
    // (the device itself)

    if ((outputBuffer->Signature != ACPI_ENUM_CHILDREN_OUTPUT_BUFFER_SIGNATURE) ||

        (outputBuffer->NumberOfChildren == 0)) {

        return STATUS_ACPI_INVALID_DATA;

    }

    // Skip the first child since ACPI returns the device itself

// as the first "child".

    childObject = &(outputBuffer->Children[0]);

    for (index = 1; index < outputBuffer.NumberOfChildren; ++index) {

        // Proceed to the next ACPI child.
        childObject = ACPI_ENUM_CHILD_NEXT(childObject);

        //  Process each child



.



.



.

    }

Handling Events

A kernel-mode driver can handle events from a device by registering for notifications with the ACPI driver. This is done by registering a callback routine with the ACPI driver. This callback routine is invoked when an AML Notify operation is called by the device.

Registering for Notification

A driver can register a callback routine for device notifications by calling the RegisterForDeviceNotifications routine, which passes a pointer to the driver’s context and a pointer to the driver’s callback routine. After that, every time AML code executes a Notify operation that has a notification code 0x80 or above, the registered callback routine is called. The callback routine acts as an event handler for the specified events.

To register for device notifications:

1.
Send an IRP_MN_QUERY_INTERFACE request to the ACPI driver to get the currently loaded ACPI driver’s direct interfaces.

2.
Call AcpiInterfaces.RegisterForDeviceNotifications, passing in a pointer to the device context returned in step 1 and a pointer to the callback routine.

Example: Driver Setup for Event Notification

During driver setup, AbcdDriver is loaded and executes the code that registers the ABCD device for a device notification.  This example is based on the following ACPI name space:

\_GPE


_L06




// Control method run to handle event on








//   bit 0x06 of the GPE register. This control








//   method contains the following ASL statement:








//     Notify (ABCD, x’80’)


.


.


.

\_SB


.


.


.


EIO





// Extended I/O Bus



.



.



.



ABCD



// ABCD Key Device Object




_HID


// Unique Device ID that enables the ACPI Driver








//   to enumerate the ABCD hot key device



INFO


// Returns a bitmap that contains the data that








//   identifies which key was pressed

.


.


.

The following occurs during driver setup:

· The unique ID in the _HID object causes the ACPI Driver, in its role as an enumerator, to load the AbcdDriver. (For information about the _HID control method, see section 6.1.3 of the ACPI Specification.)

· To get pointers to the direct call functions offered by the ACPI driver, the AbcdDriver calls Query_Interface. This returns a pointer to the RegisterForDeviceNotifications function.
· The AbcdDriver calls RegisterForDeviceNotifications, passing in a pointer to the context of the ABCD device and a pointer to the entry-point of the AbcdDriver’s notification call back routine. When this call returns, the AbcdDriver’s notification call back routine has been registered with the ACPI Driver to handle device notifications for the ABCD device.

The following code below illustrates the process of registering for device notifications. It uses a direct call to the RegisterForDeviceNotification function to register AbcdDevice for a device notification:
// Function prototypes

VOID
AbcdDeviceNotifyHandler (

    IN PVOID                Context,

    IN ULONG                NotifyValue

    );

.

.

.

    //

    // Register the notify handler for this device with ACPI

    //

    Status = AcpiInterfaces.RegisterForDeviceNotifications (

                Pdo,

                AbcdDeviceNotifyHandler,

                AbcdDevice);

    return STATUS_SUCCESS;

Handling Notifications

Each time a Notify operation is called from the device with a notification code 0x80 or above, the registered callback routine is called. The callback routine acts as an event handler for the specified events. The handler performs the device specific action.

To handle a notification:

1.
When the notification callback routine is called, the Notify code value (0x80 and above) is passed as the second argument.
2.
To de-register the notification callback routine, call the AcpiInterfaces.UnregisterForDeviceNotifications function, passing a pointer to the same context used when the driver registered via a call to RegisterForDeviceNotifications.

.


.


.

// My device notification values

#define ABCD_DEVICE_INFO_CHANGE         0x80


.


.


.

VOID
AbcdDeviceNotifyHandler (

    IN PVOID            Context,

    IN ULONG            NotifyValue

    )

/*

Routine Description:

    This routine fields my device notifications from the ACPI driver.

Arguments:

    Context           - For the device.

    NotifyValue       - Input argument.

Return Value:

    None

*/

{

      PCM_ABCD_DEV            AbcdDev = Context;



.



.



.


// Local handling


switch (NotifyValue) {



case ABCD_DEVICE_INFO_CHANGE:



// Notify value is 0x80





AbcdDev->IsInfoChanged = TRUE;






.






.






.




break;




default:





.





.





.

            break;



}

}

Example: Sending IOCTL Requests to the ACPI Driver

The following code example demonstrates how a driver sends an IOCTL to the ACPI driver. This example is the first step in leveraging the ACPI control method evaluation IOCTLs:
NTSTATUS

SendDownStreamIrp(

    IN PDEVICE_OBJECT   Pdo,

    IN ULONG            Ioctl,

    IN PVOID            InputBuffer,

    IN ULONG            InputSize,

    IN PVOID            OutputBuffer,

    IN ULONG            OutputSize

)

/*

Routine Description:

    General-purpose function called to send a request to the Pdo.
    The Ioctl argument accepts the control method being passed down

    by the calling function.


This subroutine is only valid for the IOCTLS other than ASYNC EVAL.
Arguments:

    Pdo             - the request is sent to this device object

    Ioctl           - the request - specified by the calling function

    InputBuffer     - incoming request

    InputSize       - size of the incoming request

    OutputBuffer    - the answer

    OutputSize      - size of the answer buffer

Return Value:

    NT Status of the operation

*/

{

    IO_STATUS_BLOCK     ioBlock;

    KEVENT              myIoctlEvent;

    NTSTATUS            status;

    PIRP                irp;

    // Initialize an event to wait on

    KeInitializeEvent(&myIoctlEvent, SynchronizationEvent, FALSE);

    // Build the request

    irp = IoBuildDeviceIoControlRequest(

        Ioctl,
        Pdo,

        InputBuffer,

        InputSize,

        OutputBuffer,

        OutputSize,

        FALSE,

        &myIoctlEvent,

        &ioBlock);

    if (!irp) {

        return STATUS_INSUFFICIENT_RESOURCES;

    }

    // Pass request to Pdo, always wait for completion routine

    status = IoCallDriver(Pdo, irp);

    if (status == STATUS_PENDING) {

        // Wait for the IRP to be completed, then grab the real status code

        KeWaitForSingleObject(

            &myIoctlEvent,

            Executive,

            KernelMode,

            FALSE,

            NULL);

        status = ioBlock.Status;

    }

    return status;

}

Example: ACPI Control Method Evaluation Structures
This information is available in the Acpiioctl.h header file.

Input Buffer Structures

typedef struct _ACPI_EVAL_INPUT_BUFFER {

    ULONG       Signature;

    union {

        UCHAR   MethodName[4];

        ULONG   MethodNameAsUlong;

    };

} ACPI_EVAL_INPUT_BUFFER, *PACPI_EVAL_INPUT_BUFFER;

typedef struct _ACPI_EVAL_INPUT_BUFFER_EX {

    

ULONG       Signature;

CHAR        MethodName[256]; //NULL terminated name string

} ACPI_EVAL_INPUT_BUFFER_EX, *PACPI_EVAL_INPUT_BUFFER_EX;

typedef struct _ACPI_EVAL_INPUT_BUFFER_SIMPLE_INTEGER {

    ULONG       Signature;

    union {

        UCHAR   MethodName[4];

        ULONG   MethodNameAsUlong;

    };

    ULONG       IntegerArgument;

} ACPI_EVAL_INPUT_BUFFER_SIMPLE_INTEGER, *PACPI_EVAL_INPUT_BUFFER_SIMPLE_INTEGER;

typedef struct _ACPI_EVAL_INPUT_BUFFER_SIMPLE_STRING {

    ULONG       Signature;

    union {

        UCHAR   MethodName[4];

        ULONG   MethodNameAsUlong;

    };

    ULONG       StringLength;

    UCHAR       String[ANYSIZE_ARRAY];

} ACPI_EVAL_INPUT_BUFFER_SIMPLE_STRING, *PACPI_EVAL_INPUT_BUFFER_SIMPLE_STRING;

typedef struct _ACPI_METHOD_ARGUMENT {

    USHORT      Type;

    USHORT      DataLength;

    union {

        ULONG   Argument;

        UCHAR   Data[ANYSIZE_ARRAY];

    };

} ACPI_METHOD_ARGUMENT;

typedef ACPI_METHOD_ARGUMENT UNALIGNED *PACPI_METHOD_ARGUMENT;

typedef struct _ACPI_EVAL_INPUT_BUFFER_COMPLEX {

    ULONG                   Signature;

    union {

        UCHAR               MethodName[4];

        ULONG               MethodNameAsUlong;

    };

    ULONG                   Size;

    ULONG                   ArgumentCount;

    ACPI_METHOD_ARGUMENT    Argument[ANYSIZE_ARRAY];

} ACPI_EVAL_INPUT_BUFFER_COMPLEX, *PACPI_EVAL_INPUT_BUFFER_COMPLEX;

typedef struct _ACPI_ENUM_CHILDREN_INPUT_BUFFER {

    ULONG       Signature;

    ULONG       Flags;

    ULONG       NameLength;

    CHAR        Name[ANYSIZE_ARRAY];

} ACPI_ENUM_CHILDREN_INPUT_BUFFER, *PACPI_ENUM_CHILDREN_INPUT_BUFFER;

typedef struct _ACPI_ENUM_CHILD {

    ULONG       Flags;

    ULONG       NameLength; // length including null terminator

    CHAR        Name[ANYSIZE_ARRAY];

} ACPI_ENUM_CHILD;

Output Buffer Structures
typedef struct _ACPI_ENUM_CHILDREN_OUTPUT_BUFFER {

    ULONG           Signature;

    ULONG           NumberOfChildren;

    ACPI_ENUM_CHILD Children[ANYSIZE_ARRAY];

} ACPI_ENUM_CHILDREN_OUTPUT_BUFFER;
Example: Direct Function Calls for Event Registration
To get pointers to the direct call functions offered by the ACPI driver, a kernel-mode driver uses an IRP_MN_QUERY_INTERFACE request, which returns an ACPI_INTERFACE_STANDARD2 structure.

typedef struct {

    //

    // Generic interface header

    //

    USHORT                  Size;

    USHORT                  Version;

    PVOID                   Context;

    PINTERFACE_REFERENCE    InterfaceReference;

    PINTERFACE_DEREFERENCE  InterfaceDereference;

    //

    // ACPI interfaces

    //

    PGPE_CONNECT_VECTOR2                    GpeConnectVector;

    PGPE_DISCONNECT_VECTOR2                 GpeDisconnectVector;

    PGPE_ENABLE_EVENT2                      GpeEnableEvent;

    PGPE_DISABLE_EVENT2                     GpeDisableEvent;

    PGPE_CLEAR_STATUS2                      GpeClearStatus;

    PREGISTER_FOR_DEVICE_NOTIFICATIONS2     RegisterForDeviceNotifications;

    PUNREGISTER_FOR_DEVICE_NOTIFICATIONS2   UnregisterForDeviceNotifications;

} ACPI_INTERFACE_STANDARD2, *PACPI_INTERFACE_STANDARD2;

The Acpi.sys functions that can be called directly by kernel-mode drivers are shown in the following list:

RegisterForDeviceNotifications

Registers a callback routine to be called when AML code executes a Notify operation on a particular device.

UnregisterForDeviceNotifications

Removes a driver’s registration for notifications on a particular device.
typedef NTSTATUS (*PREGISTER_FOR_DEVICE_NOTIFICATIONS2) (

    PVOID   Context,

    PDEVICE_NOTIFY_CALLBACK2    NotificationHandler,

    PVOID   NotificationContext

    );

typedef VOID (*PUNREGISTER_FOR_DEVICE_NOTIFICATIONS2) (

    PVOID   Context

    );

typedef VOID (*PDEVICE_NOTIFY_CALLBACK2) (

    PVOID   NotificationContext,

    ULONG   NotifyCode

    );
Example Code
The following block of sample code outlines how to obtain a reference to the direct call routines. It sends an IRP_MN_QUERY_INTERFACE request to the ACPI driver to get the currently-loaded ACPI driver’s direct interfaces:
NTSTATUS

GetAcpiInterfaces(

    IN PDEVICE_OBJECT   Pdo,


OUT PACPI_INTERFACE_STANDARD2 AcpiInterfaces

    )

/*

Routine Description:

    Call ACPI driver to get the direct-call interfaces. It does

    this the first time it is called, no more.

Arguments:

    None.

Return Value:

    Status

*/

{

    NTSTATUS                Status = STATUS_SUCCESS;

    PIRP                    Irp;

    PIO_STACK_LOCATION      IrpSp;


// Only need to do this once


if (!LowerPdo) {

        LowerPdo = IoGetAttachedDeviceReference (Pdo);



// Allocate an IRP for below Irp = IoAllocateIrp
       // (LowerPdo->StackSize, FALSE);
// Get stack size from
       // PDO




.




.




.



IrpSp = IoGetNextIrpStackLocation(Irp);

        //

        // Use QUERY_INTERFACE to get the address of the direct-
        // call ACPI interfaces.

        //

        IrpSp->MajorFunction = IRP_MJ_PNP;

        IrpSp->MinorFunction = IRP_MN_QUERY_INTERFACE;

        IrpSp->Parameters.QueryInterface.InterfaceType=(LPGUID)















&GUID_ACPI_INTERFACE_STANDARD2;

        IrpSp->Parameters.QueryInterface.Version = 1;

        IrpSp->Parameters.QueryInterface.Size = sizeof (AcpiInterfaces);

        IrpSp->Parameters.QueryInterface.Interface = (PINTERFACE) &AcpiInterfaces;

        IrpSp->Parameters.QueryInterface.InterfaceSpecificData  = NULL;

        IoSetCompletionRoutine(Irp,AbcdDriverSynchronousRequest,NULL,FALSE, FALSE);

        Status = IoCallDriver (LowerPdo, Irp);

        IoFreeIrp (Irp);


}

    return Status;

}

Resources
ACPI / Power Management - Architecture and Driver Support
http://www.microsoft.com/whdc/system/pnppwr/powermgmt/default.mspx
ACPI Notify Codes for ACPI Source Language
http://www.microsoft.com/whdc/system/pnppwr/powermgmt/ACPInotify.mspx
GPE Routing for Windows - General Purpose Event Register Wiring
http://www.microsoft.com/whdc/system/pnppwr/powermgmt/GPE_routing.mspx 
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