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Revisions

4/30/98
0.1
S. Horton
Initial version.

7/29/98
0.3
G. Amann
Change of all STB Tulsa interfaces to be ISTBT…

Added DirectDrawEmulationEnumerate and TulsaControlEnumerate.

Added a Usage section.

Changed board time to verticals.

Added VideoMode to Set/Get config.

Added TulsaConfig to InitBoard.

Added a Function Table for the control objects.

Changed callback attribute to LPVOID.

Added the IVerticalStatus interface for callback to the app.

Added the IMPEGStatus interface for callback to the app.

8/17/98
0.4
S. Horton
Added the AssignSurface method to the IdirectDrawSurfaceExt interface.

Misc. edits.

9/22/98
0.5
S. Horton
Added the SetPhaseOffset and GetPhaseOffset methods to the ISTBTAudioControl interface.

Added the AudioPhase element to the TULSA_CONFIG structure.

3/11/99
0.6
S. Horton
Revised functional overview.

Removed the SetPhaseOffset and GetPhaseOffset methods to the ISTBTAudioControl interface.  These are still available, but no longer published.

Added FillSurface and GetGraphicsLoading to IdirectDrawSurfaceExt.

Documented the change in creating DirectDraw objects since two must be created per board (one for the RGB graphics processor and one for the YUV graphics processor).

Revised definition of ANALOG_VIDEO_DECODER_CONFIG_REGS structure.

Revised definition of ANALOG_VIDEO_ENCODER_CONFIG_REGS structure.

Revised definition of TULSA_CONFIG structure.

Revised definition of GENLOCK_CONFIG_REGS structure.

Revised description of ISTBTMPEGDecoderControl::Play.

Revised description of ISTBTMPEGDecoderControl::Resume.

Revised description of ISTBTVideoControl::GetVideoPortSource.

Revised introduction of chapter 4.

Revised description of supported modes to exclude 16 bit color.

Revised definition of SURFACEDESCEXT structure.

3/16/99
0.7
S. Horton
Added dwScrollNotifPosition to SURFACEDESCEXT structure.

7/22/99
0.8
S. Horton
Revised definition of the TULSA_CONFIG structure to include ‘ThreadPriority’.

Added the StartFlickerFilterEx method to the ISTBTDDSurfaceExt interface.

These changes apply beginning with release 1.1.
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TULSA Functional Overview 

The TULSA board is designed for real-time mixing of video and graphics in a broadcast-quality manner.   The key functionality of the TULSA board includes an MPEG 2 decoder, a composite video decoder, a video genlock decoder, two graphics accelerator ICs, an 8-bit alpha video mixer, a composite video encoder, and audio pass-thru.
· 
· 
· 
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A block diagram of the video processing of the TULSA board is shown below.
TULSA Video/Graphics Block Dialog

The Genlock decoder provides the board with horizontal, vertical, and pixel timing signals that have been extracted from the in-coming video signal.  This ensures that the video signal outputed by the TULSA board is locked to the input.

The Analog Video Decoder and MPEG 2 decoder provide digital video streams that are routed to the video ports of the YUV and RGB Graphics Processors via the cross-point video switch.  The switch allows either input to be routed to either video port.

The YUV Graphics Processor primarily serves as a video frame buffer.  The primary video port of this processor supports scaling of the inputted video to any size.  This scaled video can be positioned at any location in the active video region.  The secondary video port is used to capture the non-active lines of the analog video input.  The active video captured by the secondary port can also be enabled for display, but only as a full-screen overlay. 

The RGB Graphics Processor is used for the compositing of 32-bit (alpha-RGB) graphics.  The graphics are written to the video memory of this processor via the PCI interface of the processor using a DirectDraw software interface.  Overlay surfaces are supported to allow layering of the graphics via the blending capabilities of the processor.  A scalable video port is also available on this processor.  The scaled video can be positioned at any location within the active video region.  The processor also provides hardware assisted smooth scrolling of overlay surfaces and flicker filtering.

The output of the YUV processor and RGB processor are combined on a pixel basis by the video mixer.  The mixer is controlled by the 8-bit alpha channel of the RGB processor.  The YCbCr output of the mixer is fed to the analog video encoder.

A bypass relay is provided on the TULSA board to allow the composite video input to be routed directly to the output of the board.  This routing is used when the board is initially powered-up and enabled or disabled by software control.

A block diagram of the audio processing of the TULSA board is shown below.

TULSA Audio Block Dialog
The TULSA can be configured to output either the decoded MPEG audio or the analog audio 
input.  Since the board produces a one-frame delay in the video path, it is necessary to delay the audio path by an equal amount.  This is provided by an adjustable  delay circuit.  The audio path also allows the volume level of both sources to be independently selected.  As 

with the video path, the audio input can be bypassed directly to the output of the board. 
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TULSA API Overview

This remainder of this document describes the application programming interface for the STB TULSA card. 

The TULSA API is implemented via four dynamically linked libraries (DLLs). One DLL is linked in the classic style. The other libraries are constructed using the Component Object Model (COM) architecture. 

The linked library is:

· ‘Tulsa Enumerator’ (or ‘TEnum’ for short).    

The COM objects supplied by these libraries include the:

· ‘TULSA Control Object’ (or ‘Control object’ for short).    

· ‘TULSA DirectDraw Emulation Object’ (or ‘DDEmulation object’ for short), and

· ‘TULSA DirectDraw Extension Object’ (or ‘DDExtension object’ for short)

The Control object provides functionality to control MPEG decoding and all other board-level functions except graphics.

The DDEmulation object provides DirectDraw emulation.  This object implements a subset of the DirectDraw functionality provided by the Microsoft DirectDraw objects.  

The DDExtension object provides TULSA-specific extensions to DirectDraw.  These include support for smooth scrolls/crawls and flicker filtering. 

The TEnum provides enumeration of multiple boards in the system. This works in a method analogous to DirectDrawEnumerate(Ex)


TULSA Enumerator

· StbTulsaControlEnumerate
Enumeration of the Control object for each board in the system

· DirectDrawEmulationEnumerateEx
Enumeration of the DDEmulation object for each board in the system

TULSA Control Object Interfaces

The Control object provides the following Interfaces:

· ISTBTAudioControl
Methods for controlling audio volume, source, and delay:

· GetDelay 

· 
· GetSource

· GetVolume

· SetDelay

· 
· SetSource

· SetVolume

· ISTBTAnalogVideoDecoderControl
Methods for analog video decoder control:

· GetConfig

· SetConfig

· ISTBTAnalogVideoEncoderControl
Methods for analog video encoder control:

· GetConfig

· SetConfig

· ISTBTBoardControl
Methods for general board-level control:

· CallOnBoardVertical

· ConvertMillisecondsToBoardVertical

· EnableBypass

· GetBoardNumber

· GetBoardStatus

· GetBoardVertical

· GetBoardVersion

· GetSelfTestResults

· InitBoard

· ISTBTGenlockControl
Methods for controlling genlock:

· GetConfig

· GetSource

· SetConfig

· SetSource

· ISTBTMPEGDecoderControl 
Methods for controlling MPEG audio/video playback:

· GetStatus

· NotifyAt

· Pause

· Play

· Resume

· Stop

· ISTBTVBIControl
Methods for VBI pass-through control:

· EnableLine21PassThru

· ISTBTMPEGStatus
Methods used for callback of MPEG playback status:

· NotifyAtStatus

· PlayStatus

· ISTBTVideoControl
Methods for controlling video:

· GetVideoPortSource

· SetVideoPortSource

· ISTBTVerticalStatus
Methods used for callback of vertical status:

· VerticalOccurred

TULSA DirectDraw Emulation Object Interfaces

· IDirectDrawEmulation
Methods for support of DirectDraw emulation.  See chapter 4.

TULSA DirectDraw Extension Object Interfaces

· IDirectDrawSurfaceExt
Methods for extending DirectDraw surface functionality:

· AssignSurface

· GetFlickerFilterStatus

· GetSurfaceDescExt

· InitializeSurfaceExt

· SetSurfaceDescExt

· StartFlickerFilter

· StopFlickerFilter

· SuspendUpdates 

· UpdateOverlay


· FillSurface

· GetGraphicsLoading

Usage

Include “STBTEnum.h”, “IStbTulsaCtl.h”, “IStbTDDE.h”, and “IStbTDDExt.h”.  Use StbTulsaControlEnumerate and DirectDrawEmulationEnumerateEx to find the GUIDs for each board in the system, and create the appropriate objects.

For each board in a system:

· Create Tulsa Control object. Use CoCreateInstance with either CLSID_StbTulsaControlObject for the primary/only board or with a GUID from the enumeration. Query for any of the interfaces.

· Query for the remaining control interfaces using the object returned by CoCreateInstance.

· Create a DirectDrawEmulation object using CoCreateInstance. A separate object must be created for the YUV Graphics Processor and the RGB Graphics Processor (See chapter 4).  Use CLSID_STBTDDEmulationRGBProc or CLSID_STBTDDEmulationYUVProc for the primary/only board or use a GUID from the enumeration. The PDIRECTDRAW is an IDirectDraw interface.

· Create overlay surfaces as desired using normal DirectDraw techniques.

· Create a DirectDrawExtension object for each overlay surface as needed.

Methods that provide callback notifications do so through an IUnknown object pointer passed into the method. See specific routines for the object/interface expected and the required lifetime.

All methods return TULSA_RESULT error codes, which are HRESULTs with the codes starting at 0x80000000. Errors provide additional information through the IErrorInfo interface.
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TULSA Control Object Reference

This section provides a function reference for enumeration and the interfaces of the TULSA Control Object.  The following interfaces are described in this section:

· Enumeration

· ISTBTAudioControl

· ISTBTAnalogVideoDecoderControl

· ISTBTAnalogVideoEncoderControl

· ISTBTBoardControl

· ISTBTGenlockControl

· ISTBTMPEGDecoderControl 

· ISTBTMPEGStatus

· ISTBTVBIControl

· ISTBTVideoControl

· ISTBTVerticalControl

Function Table

Enumeration
 

StbTulsaControlEnumerate
LPTCENUMCALLBACK lpCallback, 

LPVOID lpContext

TCEnumCallback
GUID FAR *lpGUID, 

LPSTR lpDriverDescription, 

LPSTR lpDriverName, 

LPVOID lpContext 

DirectDrawEmulationEnumerateEx
LPDDEENUMCALLBACK lpCallback, 

LPVOID lpContext

DWORD flags

DDEEnumCallback
GUID FAR *lpGUID, 

LPSTR lpDriverDescription, 

LPSTR lpDriverName, 

LPVOID lpContext

ISTBTAudioControl


GetDelay
PDWORD pAudioDelay

GetSource
PAUDIO_SOURCE pAudioSource

GetVolume
AUDIO_SOURCE AudioSource

PDWORD pVolume

SetDelay
DWORD AudioDelay

SetSource
AUDIO_SOURCE AudioSource

SetVolume
AUDIO_SOURCE AudioSource

PDWORD pVolume

ISTBTAnalogVideoDecoderControl


GetConfig
VIDEO_MODE VideoMode

PANALOG_VIDEO_DECODER_CONFIG pDecoderConfig

SetConfig
VIDEO_MODE VideoMode

PANALOG_VIDEO_DECODER_CONFIG pDecoderConfig

ISTBTAnalogVideoEncoderControl


GetConfig
VIDEO_MODE VideoMode

PANALOG_VIDEO_ENCODER_CONFIG pEncoderConfig

SetConfig
VIDEO_MODE VideoMode

PANALOG_VIDEO_ENCODER_CONFIG pEncoderConfig

ISTBTBoardControl


CallOnBoardVertical
PDWORD pBoardVertical

VERTICAL_CALL_TYPE CallType

LPVOID pObject

ConvertMillisecondsToBoardVertical
DWORD Milliseconds

PDWORD pBoardVertical

EnableBypass
BOOL bBypass

GetBoardNumber
PDWORD pCardNumber

GetBoardStatus
PTULSA_BOARD_STATUS pStatus

GetBoardVertical
PDWORD pBoardVertical

GetBoardVersion
PBOARD_VERSION pVersion

GetSelfTestResults
PTULSA_TEST_STATUS pTestStatus

InitBoard
PTULSA_CONFIG pConfig

IGenlockControl


GetConfig
VIDEO_MODE VideoMode

PGENLOCK_CONFIG pGenlockConfig

GetSource
PGENLOCK_SOURCE pGenlockSource

SetConfig
VIDEO_MODE VideoMode

PGENLOCK_CONFIG pGenlockConfig

SetSource
GENLOCK_SOURCE GenlockSource

ISTBTMPEGDecoderControl


GetStatus
DWORD hStream

PDECODE_STATUS pStatus

NotifyAt
DWORD hStream

PDWORD pFrameList

DWORD CntFrameList

LPVOID pObject

Pause
DWORD hStream

Play
char* pFilename

PPLAY_OPTIONS pPlayOptions

PDWORD phStream

LPVOID pObject

Resume
DWORD hStream

Stop
DWORD hStream

ISTBTMPEGStatus


NotifyAtStatus
DWORD hStream

DWORD FrameNumber

PlayStatus
DWORD hStream

PDECODE_STATUS pStatus

ISTBTVBIControl


EnableLine21PassThru
BOOL bEnable

ISTBTVideoControl


GetVideoPortSource
VIDEO_PORT_ID VideoPortID

PVIDEO_SOURCE pVideoSource

SetVideoPortSource
VIDEO_PORT_ID VideoPortID

VIDEO_SOURCE VideoSource

ISTBTVerticalStatus


VerticalOccurred
DWORD VerticalNumber

Enumeration

StbTulsaControlEnumerate

TULSA_RESULT StbTulsaControlEnumerate (

LPSTCENUMCALLBACK lpCallback, 

LPVOID lpContext

);

Description:

This function enumerates the Tulsa boards installed in the system and provides a callback to the provided routine with an identifying GUID. The GUID can be used in a CoCreateInstance call with the any of the interfaces to acquire a Tulsa Control object. See DirectDrawEnumerate in MSDN for more information.

The callback routine returns TRUE to continue enumeration.

typedef BOOL (FAR PASCAL * LPSTCENUMCALLBACK)(GUID FAR *, LPWSTR, LPWSTR, LPVOID);

Arguments:

lpCallback – Address of a callback function that will be called with a description of each 

Tulsa Control object in the system.

lpContext – Address of a caller-defined context that will be passed to the enumeration callback each time it is called.

Return Value:

SUCCESS 

<or>

An error code of type TULSA_RESULT.   

Example:

StbTulsaControlEnumerate(STCEnumCallback, NULL);

// Called by StbTulsaControlEnumerate for each board in the system

BOOL CALLBACK STCEnumCallback(GUID FAR *lpGUID, 

LPWSTR lpDriverDescription, 

LPWSTR lpDriverName, 

LPVOID lpContext)

{


ISTBTBoardControl *pBoardCtl = NULL;


HRESULT hr = CoCreateInstance(*lpGUID, NULL, CLSCTX_INPROC,

IID_ISTBTBoardControl, (LPVOID *)&pBoardCtl);


if (pBoardCtl)


{



DWORD card;



pBoardCtl->GetBoardNumber(&card);

pBoardCtl->Release();


}


return TRUE;

}

DirectDrawEmulationEnumerateEx

HRESULT DirectDrawEmulationEnumerateEx (

LPDDEENUMCALLBACK lpCallback, 

LPVOID lpContext,

DWORD flags

);

Description:

This function enumerates the Tulsa boards installed in the system and provides a callback to the provided routine with an identifying GUID. The GUID can be used in a CreateDirectDraw call or a CoCreateInstance call with the IID_IDirectDraw Interface to acquire a DirectDraw Emulation object.  Note that a separate DirectDraw GUID is specified for the YUV Graphics Processor and for the RGB Graphics Processor. See DirectDrawEnumerateEx in MSDN for more information.

The callback routine returns TRUE to continue enumeration.

typedef BOOL (FAR PASCAL * LPDDEENUMCALLBACK)(GUID FAR *, LPWSTR, LPWSTR, LPVOID);

Arguments:

lpCallback – Address of a callback function that will be called with a description of each 

Tulsa Control object in the system.

lpContext – Address of a caller-defined context that will be passed to the enumeration callback each time it is called.

flags – Currently ignored. In NT5.0 should be DDENUM_NONDISPLAYDEVICES.

Return Value:

SUCCESS 

<or>

An error code of type TULSA_RESULT.   

Example:

DirectDrawEmulationEnumerateEx(SDDeEnumCallback, NULL, 0);




// flags could be DDENUM_NONDISPLAYDEVICES

// Called by DirectDrawEmulationEnumerateEx for each board in the system

BOOL CALLBACK SDDeEnumCallback(GUID FAR *lpGUID, 

LPWSTR lpDriverDescription, 

LPWSTR lpDriverName, 

LPVOID lpContext)

{


char szname[120];

   WideCharToMultiByte(CP_ACP,0,lpDriverDescription,

-1, (char *)szname, 120, NULL, NULL);

WideCharToMultiByte(CP_ACP,0,lpDriverName,

-1, (char *)szname, 120, NULL, NULL);


//DirectDrawCreate(*lpGUID, &pDDEmul, NULL);


HRESULT hr = CoCreateInstance(*lpGUID, NULL, CLSCTX_INPROC,

IID_IDirectDraw, (LPVOID *)&pDDEmul);

return TRUE;

}

ISTBTAudioControl Interface

ISTBTAudioControl::GetDelay

TULSA_RESULT GetDelay(

PDWORD pAudioDelay

);

Description:

This method returns the current setting of the audio delay circuit.  This delay circuit is used to nominally delay the selected audio source by one video frame time to compensate for the processing delay of video imposed by the graphics overlay function.  By default, the delay setting is one video frame.   The range for the delay setting is 0 to 40ms.  Given the  video processing delay of the board, the range relative to the video output is ​-33ms (-40ms for PAL) to +7ms (0ms for PAL).

Arguments:

pAudioDelay – Pointer to variable that will receive the delay setting. The delay setting is specified in microseconds.

Return Value:

SUCCESS 

<or>

An error code of type TULSA_RESULT.   















ISTBTAudioControl::GetSource

TULSA_RESULT GetSource(

PAUDIO_SOURCE pAudioSource

);

Description:

This method returns the ID of the audio source that is currently selected for output.

Arguments:

pAudioSource – Pointer to location to return the ID of the audio source. 

typedef enum {


AUDIO_MPEG_DEC = 0,



// Decoded MPEG audio


AUDIO_ANALOG_IN,




// External analog audio input


AUDIO_EXT_DIGITAL_IN,


// External I2S digital input


NUM_AUDIO_SOURCES




// Number of sources

} AUDIO_SOURCE, *PAUDIO_SOURCE;

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.   

ISTBTAudioControl::GetVolume

TULSA_RESULT GetVolume(

AUDIO_SOURCE AudioSource, 

PDWORD pVolume

);

Description:

This method returns the current volume setting used for the specified audio source.

Arguments:

AudioSource – Audio source for which to return volume. (See GetSource for the definition of AUDIO_SOURCE.) 

pVolume - Pointer to variable to return the volume setting.

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTAudioControl::SetDelay

TULSA_RESULT SetDelay(

DWORD AudioDelay

);

Description:

This method sets the delay value for the audio delay circuit.  For more information, please see the description of IAudioControl::GetDelay.

Arguments:

AudioDelay – Audio delay in microseconds.

Return Value:

SUCCESS 

<or>

An error code of type TULSA_RESULT.   















ISTBTAudioControl::SetSource

TULSA_RESULT SetSource(

AUDIO_SOURCE AudioSource

);

Description:

This method selects the audio source to be connected to the audio output of the board.   The pre-specified volume level (specified via IAudioControl::SetVolume) for this source is automatically used.  If the specified source is different from the current source, then the audio output of the board is muted while the audio is switched. 

Arguments:

AudioSource – Audio source to use.  (See GetSource for the definition of AUDIO_SOURCE.) 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.   

ISTBTAudioControl::SetVolume

TULSA_RESULT SetVolume(

AUDIO_SOURCE AudioSource, 

DWORD Volume

);

Description:

This method sets the volume for the specified audio source.  If the specified source is currently selected, then this change will be applied immediately.

Arguments:

AudioSource – Audio source for which volume will be set. (See GetSource for the definition of AUDIO_SOURCE.) 

Volume - New volume setting.  The range for this value is 0 to 63 (maximum volume).  Each step corresponds to 1dB of change.

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTAnalogVideoDecoderControl Interface

ISTBTAnalogVideoDecoderControl::GetConfig

TULSA_RESULT GetConfig(


VIDEO_MODE VideoMode;

PANALOG_VIDEO_DECODER_CONFIG pDecoderConfig

);

Description:

This method returns the current register configuration of the Analog Video Decoder.

Arguments:

VideoMode – Video mode for which to get the configuration. 

typedef enum {






// Video Output Modes:


VIDEO_MODE_NTSC = 0,




//  NTSC


VIDEO_MODE_PAL,





//  PAL I,B,N

} VIDEO_MODE, *PVIDEO_MODE;


pDecoderConfig – Pointer to location to return the configuration. 

typedef struct {






// Analog video decoder configuration


BYTE CtlConfig[MAX_VID_CONFIG_REGS];
// Control configuration


BYTE LutConfig[MAX_VID_CONFIG_REGS];
// LUT configuration


BOOL bCtlConfigValid;



// TRUE if control config is valid


BOOL bLutConfigValid;



// TRUE if LUT config is valid


BOOL bACCEnable;





// TRUE to enable color correction
} ANALOG_VIDEO_DECODER_CONFIG_REGS, *PANALOG_VIDEO_DECODER_CONFIG_REGS;

#define MAX_VID_CONFIG_REGS
256


//Max number of config. registers

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTAnalogVideoDecoderControl::SetConfig

TULSA_RESULT SetConfig(


VIDEO_MODE VideoMode;

PANALOG_VIDEO_DECODER_CONFIG pDecoderConfig

);

Description:

This method sets the current register configuration of the Analog Video Decoder. Use GetConfigRegisters to fill in the register set before changing and writing the configuration.

Arguments:

VideoMode – Video mode to be configured.  (See GetConfig.)

pDecoderConfig – Pointer to the new decoder configuration to be used. (See GetConfig for the definition of ANALOG_VIDEO_DECODER_CONFIG.)

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTAnalogVideoEncoderControl Interface

ISTBTAnalogVideoEncoderControl::GetConfig

TULSA_RESULT GetConfig(


VIDEO_MODE VideoMode;

PANALOG_VIDEO_ENCODER_CONFIG pEncoderConfig

);

Description:

This method returns the current register configuration of the Analog Video Encoder.

Arguments:

VideoMode – Video mode for which to get the configuration. 

pEncoderConfig – Pointer to location to return the configuration. 

typedef struct {






// Analog video encoder configuration


BYTE CtlConfig[MAX_VID_CONFIG_REGS];
// Control configuration


BYTE LutConfig[MAX_VID_CONFIG_REGS];
// LUT configuration
} ANALOG_VIDEO_ENCODER_CONFIG_REGS, *PANALOG_VIDEO_ENCODER_CONFIG_REGS;

#define MAX_VID_CONFIG_REGS
256


// Max number of config. registers

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTAnalogVideoEncoderControl::SetConfig

TULSA_RESULT SetConfig(


VIDEO_MODE VideoMode;

PANALOG_VIDEO_ENCODER_CONFIG pEncoderConfig

);

Description:

This method sets the current register configuration of the Analog Video Encoder. Use GetConfigRegisters to fill in the register set before changing and writing the configuration.

Arguments:

VideoMode – Video mode to be configured.  (See GetConfig.)

pEncoderConfig – Pointer to the new encoder configuration to be used. (See GetConfig for the definition of ANALOG_VIDEO_ENCODER_CONFIG.)

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTBoardControl Interface

ISTBTBoardControl::CallOnBoardVertical

TULSA_RESULT CallOnBoardVertical(

DWORD BoardVertical,

VERTICAL_CALL_TYPE CallType,

LPVOID pObject

);

Description:

This method is used to setup a callback notification for a single, specific vertical time or setup a callback on a periodic basis.  Only a single vertical callback per board is supported.

Arguments:

BoardVertical – Vertical for callback.  Used as either a relative or absolute vertical number. 

CallType – Specifies how this callback request is interpeted:

typedef enum {


CALL_CANCEL = 0,

// Cancel the callback


CALL_EVERY,


// Callback on every vertical


CALL_ABSOLUTE,

// Callback when vertical counter matches


CALL_RELATIVE,

// Callback when delta count occurs

} VERTICAL_CALL_TYPE, *PVERTICAL_CALL_TYPE; 

pObject – Pointer to object supporting IVerticalStatus interface. 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTBoardControl::ConvertMillisecondsToBoardVertical

TULSA_RESULT ConvertMillisecondsToBoardVertical(

DWORD Milliseconds, 

PDWORD pBoardVertical

);

Description:

This method converts the specified number of milliseconds into ‘board vertical’ units.  The resulting vertical count can be added to the value returned by the GetBoardVertical method to specify a future time.  This resulting value can be used with the Play method to specify a future playback time. 

Arguments:

Milliseconds – Delta time in milliseconds to be converted. 

pBoardTime – Pointer to location to return the corresponding vertical count. 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTBoardControl::EnableBypass

TULSA_RESULT EnableBypass (

BOOL bBypass 

);

Description:

This method enables or disables board bypassing.  When bypass is enabled, the analog audio and video inputs are directly used as the outputs of the board.  When bypass is disabled, the outputs of the board are generated by the board.  By default, bypassing is enabled until the application disables bypass mode.

Arguments:

bBypass – TRUE to bypass the inputs to the outputs; otherwise the board generates the outputs.

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTBoardControl::GetBoardNumber

TULSA_RESULT GetBoardNumber(

PDWORD pCardNumber

);

Description:

This method returns number of the card associated with the Control object.

Arguments:

pCardNumber – Pointer to the DWORD to return the card number. 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTBoardControl::GetBoardStatus

TULSA_RESULT GetBoardStatus(

PTULSA_BOARD_STATUS pStatus

);

Description:

This method returns the current status of the board.

Arguments:

pStatus – Pointer to location to return the status. 

typedef struct {





// Board status:


TULSA_BOARD_STATE State;


//
Current state of the board

} TULSA_BOARD_STATUS, *PTULSA_BOARD_STATUS;

typedef enum {





// Tulsa board state:


BOARD_STAT_UNKNOWN = 0,


//  Unknown state


BOARD_STAT_RESET,




//  Board has been reset


BOARD_STAT_MONITOR,



//  Board is in debug monitor mode


BOARD_STAT_RUNNING,



//  Board is running downloaded code


BOARD_STAT_INITIALIZING


//  Board is initializing

} TULSA_BOARD_STATE, *PTULSA_BOARD_STATE;

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTBoardControl::GetBoardVertical

TULSA_RESULT GetBoardVertical(

PDWORD pBoardVertical

);

Description:

This method returns the current ‘Vertical Count’.  This is the number of the current vertical (or field) being displayed. This is reset to 0 when the board is initialized.

Arguments:

pBoardVertical – Pointer to location to return the count. 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTBoardControl::GetBoardVersion

TULSA_RESULT GetBoardVersion(

PBOARD_VERSION pVersion

);

Description:

This method returns version information for the board and software.

Arguments:

pVersion – Pointer to location to return the version information. 

typedef struct {


ULONG VerBoardRom;




// ROM version


ULONG VerDriver;





// NT driver version


ULONG VerDll;






// DLL version


ULONG VerBoardCode;




// Downloaded i960 code version

} TULSA_BOARD_VERSION, *PTULSA_BOARD_VERSION;

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTBoardControl::GetSelfTestResults

TULSA_RESULT GetSelfTestResults (

PTULSA_TEST_STATUS pTestStatus

);

Description:

This method returns the results of the board-level self tests.  This method should only be called after the IBoardControl::InitBoard method since self testing is done as part of the board initialization.

Arguments:

pTestStatus – Pointer to location to return the self test results. 

typedef struct {


DWORD bDiagsFinished;



// TRUE if tests have been completed


TULSA_CHAN_TEST_STATUS ChanStatus;
// Channel-level test info

} TULSA_TEST_STATUS, *PTULSA_TEST_STATUS;

typedef struct {


DWORD VidEncoderID;




// ID of video encoder IC


DWORD AVDecoderRevision;



// AV Decoder revision #


DWORD bAVDecoderRegTestPassed;

// TRUE if register test passed


DWORD bAVDecoderMemTestPassed;

// TRUE if memory test passed


DWORD bAVDecoderVidCDTestPassed;
// TRUE if video interface test passed


DWORD bAVDecoderAudCDTestPassed;
// TRUE if audio interface test passed


DWORD bAVDecoderVidIntTestPassed;
// TRUE if video interrupt test passed

} TULSA_CHAN_TEST_STATUS, *PTULSA_CHAN_TEST_STATUS;

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTBoardControl::InitBoard

TULSA_RESULT InitBoard (

PTULSA_CONFIG pConfig

);

Description:

This method resets and initializes the board.  This method should be the first method called.  It can be called whenever it is desirable to  force the board to a known state.  This initialization does not affect the graphics overlay hardware of the board.  The TULSA  DirectDraw Emulation Object should be used to initialize the graphics overlay hardware.

Arguments:

pConfig– Pointer to configuration information. 

typedef struct {




DISK_READ_CONFIG DiskReadConfig;
// Read configuration 


DWORD AudioDelay;





// Audio delay in milliseconds


AUDIO_SOURCE AudioSource;


// Current audio source


DWORD AudioVolume[NUM_AUDIO_SOURCES]; // Audio vol. for each source (dB)


BOOL bLine21PassThru;



// TRUE if line 21 data should be

//  passed-thru


VIDEO_MODE VideoMode;



// Video mode


VIDEO_SOURCE VideoSource[NUM_VIDEO_PORTS]; // Video source per video port


BYTE bDisableGenLock;



// TRUE if GenLock should be inhibited 


GENLOCK_SOURCE GenlockSource;

// Genlock input source


BYTE bDisableAVSync;




// TRUE if A/V sync should be 

//  inhibited; FALSE normal operation


LONG AudioPhase[NUM_AUDIO_SOURCES;]// Audio phase offset for each source

BOOL bACCEnable;





// TRUE to enable color correction
int ThreadPriority;

// Thread priority to be used for

//  threads of this object.  The

//  minimum value should be 

//  THREAD_PRIORITY_ABOVE_NORMAL.

} TULSA_CONFIG, *PTULSA_CONFIG;

typedef struct {






// Disk read buffering configuration:


DWORD BufferCount;




//  Number of disk buffers per channel


DWORD BufferSize;





//  Size of each disk buffer in bytes

} DISK_READ_CONFIG, *PDISK_READ_CONFIG;

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTGenlockControl Interface

ISTBTGenlockControl::GetConfig

TULSA_RESULT GetConfig(


VIDEO_MODE VideoMode;

PGENLOCK_CONFIG pGenlockConfig

);

Description:

This method returns the current register configuration of the Genlock Decoder.

Arguments:

VideoMode – Video mode for which to get the configuration. 

typedef enum {






// Video Output Modes:


VIDEO_MODE_NTSC = 0,




//  NTSC


VIDEO_MODE_PAL,





//  PAL I,B,N

} VIDEO_MODE, *PVIDEO_MODE;


pGenlockConfig – Pointer to location to return the configuration. 

typedef struct {






// Genlock decoder configuration


BYTE CtlConfig[MAX_VID_CONFIG_REGS];
// Configuration values

} GENLOCK_CONFIG_REGS, *PGENLOCK_CONFIG_REGS;

#define MAX_VID_CONFIG_REGS
256


//Max number of config. registers

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTGenlockControl::GetSource

TULSA_RESULT GetSource(

PGENLOCK_SOURCE pGenlockSource

);

Description:

This method returns the current genlock input source.

Arguments:

pGenlockSource – Pointer to location to return the genlock input source. 

typedef enum {


GENLOCK_SRC_VIDEO_IN = 0,
// Composite video input


GENLOCK_SRC_GENLOCK_IN,

// Genlock input



NUM_GENLOCK_SOURCES


// Number of genlock source

} GENLOCK_SOURCE, *PGENLOCK_SOURCE;

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTGenlockControl::SetConfig

TULSA_RESULT SetConfig(


VIDEO_MODE VideoMode;

PGENLOCK_CONFIG pGenlockConfig

);

Description:

This method sets the current register configuration of the Genlock Decoder. Use GetConfigRegisters to fill in the register set before changing and writing the configuration.

Arguments:

VideoMode – Video mode to be configured.  (See GetConfig.)

pGenlockConfig – Pointer to the new configuration to be used. (See GetConfig for the definition of GENLOCK_DECODER_CONFIG.)

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTGenlockControl::SetSource

TULSA_RESULT SetSource(

GENLOCK_SOURCE GenlockSource

);

Description:

This method sets the genlock input source.

Arguments:

GenlockSource – New genlock input source.   (See GetSource for the definition of GENLOCK_SOURCE.)

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTMPEGDecoderControl Interface

ISTBTMPEGDecoderControl::GetStatus

TULSA_RESULT GetStatus(

DWORD hStream, 

PDECODE_STATUS pStatus

);

Description:

This function returns the playback status of the specified stream.

Arguments:

hStream – Handle of the stream to obtain status.  If zero, then the status of the currently playing stream is return.  Otherwise, the status of the specified stream is return. 

pStatus - Pointer to the location to return the status.

typedef struct {






// MPEG Decoder status:


DECODE_STATE State;




//  State of decoder


DWORD hStream;





//  Handle of stream being decoded


MEDIA_OFFSET OffsetTime;



//  Current playback time, 90KHz units


MEDIA_OFFSET OffsetPos;



//  Current playback position (bytes)


MEDIA_OFFSET OffsetFrame;


//  Current frame being displayed


DWORD StartingVertical;



//  Vertical on which playback started


DWORD CurrentVertical;



//  Current board-level vertical count

} DECODE_STATUS, *PDECODE_STATUS;

where:

typedef enum {


STATE_UNKNOWN = 0,




// Status not known


STATE_STOPPED,





// Stopped


STATE_PLAYING,





// Playing


STATE_PAUSED,






// Paused


STATE_ERROR,






// An error has stopped playback


STATE_PLAY_PENDING,




// Play pending the completion of the
 









//  previous play command or the 
 









//  specified playback time


STATE_PLAY_REQUESTED,



// Play has been requested


STATE_STOP_REQUESTED,



// Stop has been requested


STATE_PAUSE_REQUESTED,



// Pause has been requested


STATE_RESUME_REQUESTED,



// Resume has been requested

} DECODE_STATE, *PDECODE_STATE;

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTMPEGDecoderControl::NotifyAt

TULSA_RESULT NotifyAt(

DWORD hStream, 

PDWORD pFrameList, 

DWORD CntFrameList, 

LPVOID pObject

);

Description:

This function sets the frame notification list for the specified stream.  Once set, the specified callback object will be used to notify the application each time a frame in the list is presented.  The actual low-level event that triggers the callback is the video vertical corresponding to the first field of the frame.  The list is automatically cancelled when the stream is stopped or when playback is finished.

The interpretation of the frame numbers specified in this list DOES NOT reflect the one frame-time delay that results from the graphics overlay processing.  (This convention ensures that the notification provided via this facility is consistent with the status information obtained via the GetStatus method.)

Arguments:

hStream – Handle of the stream to receive this frame list. 

pFrameList – Pointer to the frame list.  Specify NULL to cancel a previously specified frame list.

CntFrameList – Number of entries in the frame list. The maximum size of this list is 64 entries.

pObject – An ISTBTMPEGStatus object called when one of the specified frames is displayed. Can be NULL. 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTMPEGDecoderControl::Pause

TULSA_RESULT Pause(

DWORD hStream 

);

Description:

This method pauses playback of the specified stream.

Arguments:

hStream – Handle of the stream to pause. 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTMPEGDecoderControl::Play

TULSA_RESULT Play(

char* pFilename, 


PPLAY_OPTIONS pPlayOptions,

PDWORD phStream,

LPVOID pObject

};

Description:

This method enables playback of the specified MPEG file.  If a file is currently playing, this method can be called without affecting the playback of the current file if the PlayOptions StartMode element is  START_NEXT, START_NEXT_PAUSE, or START_SCHEDULED.   

Whenever playback is pending upon the completion of a previous Play command or pending on a scheduled time, the initial data for the new file will be loaded into board memory during the waiting time.  This reduces the time required to begin playback when the decoding hardware becomes available.

Only one Play command can be pending at any given time. 

The StartOffset for specifying the starting playback position may only specify a media offset of OFFSET_POS type. The EndOffset may be specified using any of the media offset types.

When using the StartOffset to specify a position, the offset must correspond to the position of an MPEG sequence header in the file.

Arguments:

pFilename – Full path of the MPEG file to playback. 

pPlayOptions – Pointer to playback options structure.  If NULL is specified, then the specified file is started using the following default play options:
 
PlayMode = PLAY_BOTH
 
StartMode =  START_NOW
 
AudioStreamID = 0
 
StartOffset = beginning of file
 
EndOffset = end of file
 
TransitionOptions = blank on startup and EOS
 
bLoopPlay = FALSE 

typedef struct {


PLAY_MODE PlayMode,


// Play mode – see below


START_MODE StartMode,

// Start mode – see below


DWORD StartTime,



// Playback start time in Board 
 







//  Verticals if StartMode is 
 







//  START_SCHEDULED


DWORD AudioStreamID,


// Audio stream ID to use


MEDIA_OFFSET StartOffset,
// Starting playback position


MEDIA_OFFSET EndOffset,

// Ending playback position


TRANSITION_OPTIONS TransitionOptions;
// Transition options


BOOL bLoopPlay,



// Repeat playback if TRUE


Iunknown pObject



// IMPEGStatus object to be used for 
 








//  status updates; Specify NULL if  
 








//  notification not required

} PLAY_OPTIONS, *PPLAY_OPTIONS;

where:

typedef enum {




// Play mode options:


PLAY_BOTH = 0,



// Play audio and video streams


PLAY_VIDEO,




// Play only the video stream


PLAY_AUDIO





// Play only the audio stream

} PLAY_MODE, *PPLAY_MODE;

typedef enum {




// Start mode options:

START_NOW = 0,
// Stop current playback 
//  (if any) and start this stream

START_NEXT,
// Wait until current playback 
//  finishes, and then start this 
//  stream


START_NEXT_PAUSE,



// Wait until current playback 

//  finishes, then start this stream 

//  and pause on first frame


START_SCHEDULED



// Start at the scheduled time

} START_MODE, *PSTART_MODE;

typedef struct {


OFFSET_TYPE Type;



// Type of offset - see below


ULONG hi;





// Most significant word of offset


ULONG lo;





// Least significant word of offset

} MEDIA_OFFSET;

typedef enum {


OFFSET_POS = 0,



// Position in bytes


OFFSET_TIME,




// Position in time units


OFFSET_FRAME




// Position in frame units – 0 based

} OFFSET_TYPE, *POFFSET_TYPE;

typedef struct {




// Video output transition options:

BOOL bBlankOnStartup;
// MPEG decoder output is blanked 
//  until first frame is displayed

//  (else default to current blanking 
//  state as was setup by the previous 
//  clip)

BOOL bBlankOnEOS;
// MPEG decoder output is blanked at 
//  the end of the stream (else last
//  frame is frozen)

DWORD TransitionFrames;
// Number of transition frames to be
//  added at the beginning of the stream

} TRANSITION_OPTIONS, *PTRANSITION_OPTIONS;

phStream – Pointer to the location to return the stream handle for this play request.

pObject – An ISTBTMPEGStatus object called when one of the specified frames is displayed. Can be NULL. 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTMPEGDecoderControl::Resume

TULSA_RESULT Resume(

DWORD hStream 

);

Description:

This method resumes playback of the specified stream.  This method can also be used to resume playback of a pending play command.
Arguments:

hStream – Handle of the stream to resume. 

Return Value:

SUCCESS 

<or>

An error code of type TULSA_RESULT.

ISTBTMPEGDecoderControl::Stop

TULSA_RESULT Stop(

DWORD hStream 

);

Description:

This method stops playback of the specified stream.

Arguments:

hStream – Handle of the stream to stop.  If hStream is zero, then the current stream and any pending stream are stopped. 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTMPEGStatus Interface

ISTBTMPEGStatus::NotifyAtStatus

TULSA_RESULT NotifyAtStatus(

DWORD hStream,

DWORD FrameNumber

);

Description:

This method is called when a frame is displayed in a list specified by IMPEGDecoderControl::NotifyAt. 

Arguments:

hStream – Handle of the stream to which the frame list was applied. 

FrameNumber – Relative frame number in the frame list (zero based). 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTMPEGStatus::PlayStatus

TULSA_RESULT PlayStatus(

DWORD hStream, 

PDECODE_STATUS pStatus

);

Description:

This method is called for status updates as the result of a play command.

Arguments:

hStream – Handle of the stream to being played. 

pStatus – Pointer to decode status. See IMPEGDecoderControl::GetStatus for the definition. 

Return Value:

SUCCESS 

<or>

An error code of type TULSA_RESULT.

ISTBTVBIControl Interface

ISTBTVBIControl::EnableLine21PassThru

TULSA_RESULT EnableLine21PassThru(

BOOL bEnable

);

Description:

This method enables/disables the pass-thru of line 21 information.  When enabled, the line 21 data (when present) of the video source corresponding to the currently selected audio source is passed to the analog video encoder for re-insertion into the output video signal.

Arguments:

bEnable – Enable pass-thru if TRUE.

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.

ISTBTVideoControl Interface

ISTBTVideoControl::GetVideoPortSource

TULSA_RESULT GetVideoPortSource(

VIDEO_PORT_ID VideoPortID,

PVIDEO_SOURCE pVideoSource

);

Description:

This method returns the ID of the video source currently connected to the specified video port.

Arguments:

VideoPortID – ID of the video port. 

typedef enum {



VIDEO_PORT_YUV_PRI = 0,

// Primary port on YUV graphics

//  processor
(scalable)






VIDEO_PORT_YUV_SEC,




// Secondary port on YUV graphics
















//  processor (not scalable)

VIDEO_PORT_RGB,





// Video port on RGB graphics 

//  processor (scalable)

NUM_VIDEO_PORTS





// Number of video ports

} VIDEO_PORT_ID, *PVIDEO_PORT_ID;

pVideoSource – Pointer to location to return the video source. 

typedef enum {


VIDEO_MPEG_DEC = 0,




// Decoded MPEG video


VIDEO_ANALOG_IN,





// External analog video input


VIDEO_EXT_DIGITAL,




// External digital input


NUM_VIDEO_SOURCES





// Number of sources

} VIDEO_SOURCE, *PVIDEO_SOURCE;

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.   

ISTBTVideoControl::SetVideoPortSource

TULSA_RESULT SetVideoPortSource(

VIDEO_PORT_ID VideoPortID,

VIDEO_SOURCE VideoSource

);

Description:

This method sets the video source for the specified video port.

Arguments:

VideoPortID – ID of the video port. (See GetVideoPortSource for the definition of VIDEO_PORT_ID.)

VideoSource – Video source to be used.  (See GetVideoPortSource for the definition of VIDEO_SOURCE.) 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.   

ISTBTVerticalStatus Interface

ISTBTVerticalStatus::NotifyAtStatus

TULSA_RESULT VerticalOccurred(

DWORD VerticalNumber

);

Description:

This method is called when the vertical(s) of interest occurs, as requested by IBoardControl::CallOnBoardVertical.

Arguments:

VerticalNumber – ‘Vertical Count’ occurring. This is always the board’s count. 

Return Value:

SUCCESS

<or>

An error code of type TULSA_RESULT.
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TULSA DirectDraw Emulation Object Reference

This section provides a function reference for the interfaces of the TULSA DirectDraw Emulation Object.  

A separate instance of the DirectDraw Emulation Object is used to control the YUV Graphics processor and the RGB Graphics processor.  In the context of the YUV processor, no surface blending or surface scaling is supported. While non-video YUV surfaces can be created on the YUV processor, the small amount of video memory available on this processor (after allocation of the surfaces required for video) makes this capability limited.

Separate DirectDraw object GUIDs are defined and enumerated for the RGB and YUV Graphics processors. 

DirectDraw Emulation Support 

The emulated DirectDraw object provides a subset of the full DirectDraw support. This subset includes support for the following Interfaces and methods:

· IDirectDraw2 Interface

· CreateSurface

Includes support for:

· Primary and overlay surfaces

· Back buffer creation

· SetDisplayMode

Modes supported: 

· 720x480,  32 bits per pixel, 60Hz interlaced

· 720x576,  32 bits per pixel, 50Hz interlaced

· IDirectDrawSurface2 Interface

· Flip

· GetAttachedSurface

· GetFlipStatus

· GetSurfaceDesc

· Lock

· SetColorKey

· SetSurfaceDesc

· Unlock

· UpdateOverlay

· UpdateOverlayZOrder

· 
· IDDVideoPortContainer Interface

· CreateVideoPort

· EnumVideoPorts

· IDirectDrawVideoPort Interface

· SetTargetSurface

· StartVideo

· StopVideo
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TULSA DirectDraw Extension Object Reference

This section provides a function reference for the interfaces of the TULSA DirectDraw Extension Object.  

ISTBTDDSurfaceExt Interface

ISTBTDDSurfaceExt::AssignSurface

HRESULT AssignSurface(

LPDIRECTDRAWSURFACE pDDSurface

);

Description:

This method is used to specify the DirectDraw surface that is to be extended by the DDExtension object. 

Arguments:

pDDSurface – Pointer surface.

Return Value:

DD_OK 

<or>

DirectDraw error code. 

ISTBTDDSurfaceExt::FillSurface

HRESULT FillSurface(

LPFILLSURFACECMD lpFillSurfaceCmd)

);

Description:

This method fills the extended surface using the graphics processor hardware.  The command structure is used to specify the filling options.  

This command can be used to:

· Fill any combination of the ARGB components of the surface.
· Fill using an x, y, and/or time-based gradient.


Note that all color values and delta color values are specified in 16.16 fixed-point format to allow fractional values.

Arguments:

lpFillSurfaceCmd – Pointer to command parameters.

typedef struct {




DWORD dwSize;



// Size of this structure 


DWORD dwFlags;


// Specifies the options to enable


DWORD dwExecCount;

// Number of verticals to execute

//  this command (use 0xffffffff 

//  to specify forever)


DWORD dwMask;



// Pixel mask to use when filling


DWORD dwRed;



// Starting red value (16.16)


DWORD dwAlpha;


// Starting alpha value (16.16)


DWORD dwGreen;


// Starting green value (16.16)


DWORD dwBlue;



// Starting blue value (16.16)


DWORD dwRedDx;


// Delta in x direction for red (16.16)


DWORD dwAlphaDx;


// Delta in x direction for alpha (16.16)


DWORD dwGreenDx;


// Delta in x direction for green (16.16)


DWORD dwBlueDx;


// Delta in x direction for blue (16.16)


DWORD dwRedDy;


// Delta in y direction for red (16.16)


DWORD dwAlphaDy;


// Delta in y direction for alpha (16.16)


DWORD dwGreenDy;


// Delta in y direction for green (16.16)


DWORD dwBlueDy;


// Delta in y direction for blue (16.16)


DWORD dwRedDvert;


// Delta per vertical for red (16.16)


DWORD dwAlphaDvert;

// Delta per vertical for alpha (16.16)


DWORD dwGreenDvert;

// Delta per vertical for green (16.16)


DWORD dwBlueDvert;

// Delta per vertical for blue (16.16)

} FILLSURFACECMD, *LPFILLSURFACECMD;

where dwFlags is a combination of the following flags:

FSC_ENABLE




// Enable fill command

Return Value:

DD_OK 

<or>

DirectDraw error code.

ISTBTDDSurfaceExt::GetFlickerFilterStatus

HRESULT GetFlickerFilterStatus(

LPBOOL pbFinished, 

LPDWORD lpPosition

);

Description:

This method returns the current status of the flicker filter associated with this surface. 

Arguments:

pbFinished – Pointer to variable that is set to TRUE if the filter is finished.

lpPosition – Pointer to variable to receive the line number where the flicker filter is currently processing.

Return Value:

DD_OK 

<or>

DirectDraw error code. 

ISTBTDDSurfaceExt::GetGraphicsLoading

HRESULT GetGraphicsLoading(

LPDWORD lpLoading)

);

Description:

This method returns the current loading/utilization of the graphics processor. 

Arguments:

lpLoading – Pointer to location to return the loading.  This value is in percent.

Return Value:

DD_OK 

<or>

DirectDraw error code.  

ISTBTDDSurfaceExt::GetSurfaceDescExt

HRESULT GetSurfaceDescExt(

LPSURFACEDESCEXT lpSurfaceDescExt 

);

Description:

This method returns the current surface description extension for this surface. 

Arguments:

lpSurfaceDescExt – Pointer to the location to return the structure.

typedef struct _SURFACEDESCEXT {


DWORD dwSize;





// Size of this structure


DWORD dwFlags;




// Options to enable (see below)


LONG  lScrollPixelsPerStep;

// Number of pixels per scrolling  









//  step (signed value)

DWORD dwScrollVerticalsPerStep;
// Number of vertical periods
//  between scrolling steps

DWORD dwScrollPausePosition;
// Position where scrolling should
 









//  pause (use a value larger than











//  the source overlay size range 
 









//  to disable pausing)


DWORD dwScrollPosition;


// Current position of scroll
 









//  window within source overlay


DWORD dwScrollNotifIncrement;
// Number of scrolling steps
  









//  between scroll notifications.  

//  Specify 0xffffffff for no 

//  notifications.

HANDLE hScrollEvent;
// Event to use for scroll

//  notifications

BOOL bPreserveDestAlpha;
// When TRUE, the alpha channel 


//  of the extended surface is

//  not written to the destination

//  surface when this surface is


//  used as an overlay.

BOOL bInvertAlpha;
// When TRUE, the interpretation

//  of the alpha channel is 

//  inverted.

DWORD dwScrollNotifPosition;
// Position at which a 

//  notification should be given.  

//  Specify 0xffffffff for no 

//  notification.
} SURFACEDESCEXT, *PSURFACEDESCEXT;

where dwFlags is a combination of the following flags:

SDE_SCROLL_VERT




// Scroll vertically

SDE_SCROLL_HORZ




// Scroll horizontally

SDE_SCROLL_SET_SRC_POS


// Set source position as 
 









//  specified by dwScrollPosition

SDE_SCROLL_NOTIFY




// Notify application via 

//  hScrollEvent at each scroll

//  notification position (as 

//  specified by 

//  dwScrollNotifIncrement 

//  and dwScrollNotifPosition)
Return Value:

DD_OK 

<or>

DirectDraw error code.   

ISTBTDDSurfaceExt::InitSurfaceExt

HRESULT InitSurfaceExt(

LPDIRECTDRAWSURFACE FAR lpDDSurface,

LPSURFACEDESCEXT lpSurfaceDescExt 

);

Description:

This method initializes the surface description extension.  This includes specifying the DirectDraw surface that this object will be extending and specifying the extension information.  

The current implementation of the extension object provides support for hardware-assisted scrolling/crawling and flicker filtering of an overlay surface.   For scrolling/crawling, the hardware automatically moves its display offsets within the overlay at a specified rate.  The overlay surface in this mode can be viewed as a circular buffer.  The general steps for creating a scrolling overlay (the steps are identical for a crawling overlay) are:

1. Create an overlay surface that is larger than the actual scrolling area that will be visible.  The extra surface area provides an area that can be updated without being seen.  The size of this extra area will depend upon the scroll rate and the priority of the drawing thread.

2. Create a TULSA DDExtension Object.

3. Initialize a SURFACEDESCEXT structure and use it to set the description of the DDExtension object.  The SURFACEDESCEXT structure specifies the:

· Flags in the dwFlags member.  Specify the scroll direction and also set the  SDE_SCROLL_SET_SRC_POS flag of the dwFlags member to have dwScrollPosition used as the initial scroll position.

· Scroll rate via the lScrollPixelsPerStep and dwScrollVerticalsPerStep members.

· Initial position via the dwScrollPosition member.  

· Pause position via the dwScrollPausePosition member. When set to a value less than the height of the overlay (width of the overlay for a crawl), it specifies the limit of valid information in the overlay.  This prevents the hardware from scrolling beyond the currently valid information in the case the host is not able to update the overlay as fast as it is being scrolled.  This value is changed each time the overlay is updated to reflect the new limit.  This value is ignored if set larger than or equal to the size.

· Notification increment via the dwScrollNotifIncrement member.  Based upon this parameter, the application will be notified each time the specified number of scrolling steps have occurred.  Set this value to [Number of pixels to scroll until notification] / lScrollPixelsPerStep.

· Notification event via the hScrollEvent member.  This event is signaled when a scroll notification point is reached.  Specify NULL if notification is not required.

4. Once the SURFACEDESCEXT structure is set, the overlay will start to scroll.  The application can then wait on the event specified in the hScrollEvent member.  Once signaled, the application can draw the next block of graphics in the portion of the overlay that has been scrolled out of view.

5. Update the SURFACEDESCEXT structure and pass it to the DDExtension object.  Although any of the elements of this structure can be changed at this point, the elements that must be updated include:

· dwFlags – do not specify the SDE_SCROLL_SET_SRC_POS flag since the current position should be used.

· dwScrollPausePosition – update if being used to prevent underflow.

· dwScrollNotifIncrement – update if the size of the next block to scroll is different from the previous.

6. Repeat steps to continue scrolling.

It also may be desired to flicker filter the graphics of the overlay surface being scrolled.  In this case it will be necessary to use the IDirectDrawSurfaceExt::StartFlickerFilter each time a new block of graphics is rendered.

Arguments:

lpDDSurface – Pointer to the DirectDraw surface to be extended.

lpSurfaceDescExt – Pointer to the surface extension to be used.  (See GetSurfaceDescExt for the definition of SURFACEDESCEXT.)

Return Value:

DD_OK 

<or>

DirectDraw error code.   

ISTBTDDSurfaceExt::SetSurfaceDescExt

HRESULT SetSurfaceDescExt(

LPSURFACEDESCEXT lpSurfaceDescExt 

);

Description:

This method sets the surface description extension for this surface.  

Arguments:

lpSurfaceDescExt – Pointer to the new/updated surface extension to be used.  (See GetSurfaceDescExt for the definition of SURFACEDESCEXT.)

Return Value:

DD_OK 

<or>

DirectDraw error code.   

ISTBTDDSurfaceExt::StartFlickerFilter

HRESULT StartFlickerFilter(

LPPOINT lpStartPoint, 

LPSIZE lpSize, 

HANDLE hEvent

);

Description:

This method starts the flicker filter for this surface.   Only one surface can be filtered at a time.  When filtering is requested for several surfaces, the order of filtering is done using FIFO ordering.

Arguments:

lpStartPoint – Pointer to a POINT structure specifying the pixel and line  where the flicker filter should begin.

lpSize – Pointer to SIZE structure specifying the width and height of the area to be filtered.

hEvent – Event to be signaled when filtering is complete.  (Specify NULL if notification is not required.)

Return Value:

DD_OK 

<or>

DirectDraw error code.   

ISTBTDDSurfaceExt::StartFlickerFilterEx

HRESULT StartFlickerFilterEx(

LPPOINT lpStartPoint, 

LPSIZE lpSize, 

HANDLE hEvent

BOOL bPreserveAlpha

);

Description:

This method starts the flicker filter for this surface.   Only one surface can be filtered at a time.  When filtering is requested for several surfaces, the order of filtering is done using FIFO ordering.

Arguments:

lpStartPoint – Pointer to a POINT structure specifying the pixel and line  where the flicker filter should begin.

lpSize – Pointer to SIZE structure specifying the width and height of the area to be filtered.

hEvent – Event to be signaled when filtering is complete.  (Specify NULL if notification is not required.)

bPreserveAlpha – If TRUE, then the alpha channel is not flicker filtered.  Otherwise the alpha channel is filtered along with the RGB components.

Return Value:

DD_OK 

<or>

DirectDraw error code.

ISTBTDDSurfaceExt::StopFlickerFilter

HRESULT StopFlickerFilter(

);

Description:

This method stops the flicker filter for this surface. 

Arguments:

None

Return Value:

DD_OK 

<or>

DirectDraw error code.   

ISTBTDDSurfaceExt::SuspendUpdates

HRESULT SuspendUpdates(


BOOL bSuspend

);

Description:

This method enables/disables updating of all overlays.   Use this method to temporarily disable overlay updating when it is desired to change the settings of multiple overlays in such a way that all changes occur simultaneously (ie. on the same video vertical).  

As an example, assume the current configuration of the screen is composed of the primary surface and several overlay surfaces showing video or graphics.  Now assume that it is desired to reconfigure the layout using a different primary surface graphic via a flip to a back buffer, and also move the overlay surfaces to different locations on the screen.   To make this change, the SuspendUpdates method should first be called to disable updates.  Next, the various DirectDraw methods needed to reconfigure the screen should be called.  Finally, SuspendUpdates should be called to re-enable updating and force the screen to be updated on the next video vertical.  

Note that when updating is disabled, the actual overlay contents can still be updated via direct access to the surface or via video port input.  

Arguments:

bSuspend – Suspend updating if TRUE; otherwise enable updating.

Return Value:

DD_OK 

<or>

DirectDraw error code.   

ISTBTDDSurfaceExt::UpdateOverlay

HRESULT UpdateOverlay(

LPRECT lpSrcRect,                      

LPDIRECTDRAWSURFACE lpDDDestSurface,  

LPRECT lpDestRect,                     

DWORD dwFlags,                         

LPDDOVERLAYFX lpDDOverlayFx,

LPSURFACEDESCEXT lpSurfaceDescExt)

);

Description:

This method repositions or modifies the visual attributes of the overlay surface.   This method is the same as the DirectDraw IDirectDrawSurface3::UpdateOverlay method except for the inclusion of the LPSURFACEDESCEXT parameter.

Arguments:

lpSrcRect, lpDDDestSurface, lpDestRect, dwFlags, lpDDOverlayFx – See DirectDraw documentation.

lpSurfaceDescExt – Pointer to the new/updated surface extension to be used.  (See GetSurfaceDescExt for the definition of SURFACEDESCEXT.)

Return Value:

DD_OK 

<or>

DirectDraw error code.   





<end of document>
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