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Summary

The IMediaObject interface is a generic COM interface for creating objects that perform data transformation on media streams. The IMediaParams interfaces provide a standard way of manipulating the run-time parameters of these objects, and any other object. Since Media Objects are often associated with transforms that vary rapidly during runtime, the automation interfaces are focused on high-performance methods of changing these parameters in a predictable, repeatable method. The ability to specify envelopes that change the parameter value over time is included. For other properties such as strings that are typically not performance bound, standard IDispatch dual interfaces can be used.
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Design Goals and Justification

Media Objects are generic interfaces for building streaming transforms. Several classes of transforms require parameters to be modified at run-time with predictable results. Currently the only way to change properties on a Media Object is to use IDispatch, which introduces translation overhead and does not allow feedback to the client application. This makes is almost impossible for the app to change the value over time with predictable results. Doing this is a key requirement for audio effects such as reverb or digital delay, which have common musical scenerios where the parameter values much change over time in a reproducible way. 

This capability is already available in the plug-in effects architecture known as “VST”, from Steinberg. If Media Objects are to be used as a standard transform mechanism, they must have a defined way to manipulate time-varying parameters. 

Scenarios
Sweetening the Mix

BandX is in the studio, recording their new album on a digital multi-track system based on the Windows operating system. Once all the baseline tracks are recorded, the mix engineer determines that the sound needs to be sweetened for the chorus sections of the track. In the multi-track editing tool, a reverb effect is added through the UI. To do this, the application instantiates a Media Object based effect.  The requirement is that at time t1, some point just before the chorus, the reverb must move from a mix of 0%wet, 100%dry signal to a value ot 100%wet, 0%dry at t2, the start of the chours. IDispatch does not have the granularity to do this, so the IMediaObjectParams interface is used to specify the exact time and value at each point t1 and t2, and the curve used to move the value between those times. An abrupt shift from 0% to 100% will create audible artifacts, so by allowing a curve the listener is not jolted by the abrupt transition. Furthermore, in subsequent playbacks of the file, the exact same performance characteristics can be achieved since the exact same parameter curve can be followed. If this is not the case, then each time the song is played it will sound different, a scenario not codusive to high-end audio production.

Mixing it up

Another vital part of audio production is mixing audio and effects feeds to produce the final mix. Typically, this work is done by a sound engineer, manipulating a mixing board to change effects mixes and effects during mixdown to fine-tune the final production. Unless the results of each mix-down are saved, the same manipulation must be done each time the mix-down is performed, which becomes tedious. In the ideal case, the actions of the engineer could be recorded and stored as part of the performance, and then played back later. The IMediaObjectParamsRecord interface is used to record the individual motions of the engineer during the mix-down. On subsequent mix-downs, these actions can be played back using IMediaObjectParams to ensure that the same end result occurs. This allows the engineer to manipulate one section of the mix, record the results, and then move on to other sections knowing that their work will be stored and reapplied to the mix on subsequent playback or mix-downs. The repeatable behavior of IMediaObjectParams ensures that the final mix will be identical to the results achieved by the engineer while they were actively using the UI with IMediaObjectParamsRecord.

Interfaces

IMediaParams Interface

IMediaParams and its associated interfaces provide a method of creating timestamp-based envelope following for parameter values in DMOs. In order to reduce runtime overhead, parameter values are restricted to 32-bit values and are addressed by index. Parameter names, type information and display text can be retrieved using the IMediaParamInfo interface.

HRESULT GetParam (DWORD dwParamIndex, MP_DATA *pValue)

Returns the current value of the parameter with index dwParamIndex. If the parameter is currently in the middle of an envelope segment, then the value of the parameter at the last sample processed will be returned. The mapping of parameters to indices is determined using the IMediaParamInfo interface.

Parameters
	dwParamIndex
	Index of the parameter value to retrieve

	pValue
	Filled with the requested parameter value


Return Values
	S_OK
	Success, a value was returned

	E_POINTER
	The pointer given as pValue was invalid

	E_INVALIDARG
	The index in dwParamIndex is not a valid parameter index



);

HRESULT SetParam (DWORD dwParamIndex, MP_DATA value)

Sets the value of the parameter with index dwParamIndex. If the parameter is in the middle of an envelope segment, then the envelope segment will overwrite the value set by SetParam. The mapping of parameters to indices is determined using the IMediaParamInfo interface

Parameters
	dwParamIndex
	Index of the parameter value to retrieve

	value
	Filled with the requested parameter value


Return Values
	S_OK
	Success, a value was returned

	E_INVALIDARG
	Either the index was not valid or the value was out of range.


HRESULT AddEnvelope (DWORD dwParamIndex, DWORD cSegments,     MP_ENVELOPE_SEGMENTS *pEnvelopeSegments)

Sets the value of the parameter with index dwParamIndex. If the parameter is in the middle of an envelope segment, then the envelope segment will overwrite the value set by SetParam. The mapping of parameters to indices is determined using the IMediaParamInfo interface. 

<TODO – OVERLAPPING REF TIMES >

Parameters
	dwParamIndex
	Index of the parameter to add envelopes to

	cSegments
	Number of envelope segments to add

	pEnvelopeSegments
	Pointer to an array of envelope segments of length cSegments


Return Values
	S_OK
	Success, a value was returned

	E_POINTER
	Pointer value was invalid

	E_OUTOFMEMORY
	Not enough memory to add envlopes


HRESULT FlushEnvelope (DWORD dwParamIndex, REFERENCE_TIME refTimeStart, REFERERNCE_TIME refTimeEnd)

Flush all of the envelope data for the given parameter that has a reference time between refTimeStart and refTimeEnd. There are a few special cases to consider here:

<TODO – FLUSH SEMANTICS WHEN ENVELOPE OVER FLUSH TIMES>

Parameters
	dwParamIndex
	Index of the parameter to add envelopes to

	cSegments
	Number of envelope segments to add

	pEnvelopeSegments
	Pointer to an array of envelope segments of length cSegments


Return Values
	S_OK
	Success, a value was returned

	E_POINTER
	Pointer value was invalid

	E_OUTOFMEMORY
	Not enough memory to add envlopes


HRESULT SetTimeFormat (GUID guidTimeFormat, MP_TIMEDATA mpTimeData)

There are a number of predefined time formats that DMOs can choose to support. The only format that must be supported is “Reference Time”, in which each tick of the clock corresponds to a 100ns increment. The others are optional. For most of the optional formats, the mpTimeData is used to specify further detail on the time format. The defined formats are:

	Format
	GUID
	mpTimeData

	Reference Time (1 tick = 100 nanoseconds)
	GUID_TIME_REFERENCE
	ignored

	Music Time
	GUID_TIME_MUSIC
	Parts / Quarter Note

	Samples per Second
	GUID_TIME_SAMPLES
	Samples / Sec 


It is up to the application using the DMO to ensure that the timestamps in the Media Type and the timestamp set using SetTimeFormat match. When SetTimeFormat is called, the application should also call FlushEnvelopes on all envelope segments that have been set using the old time format to avoid mismatched timestamp types.

Parameters
	guidTimeFormat
	GUID which indicates the timestamp

	mpTimeData
	Timestamp-format defined data


Return Values
	S_OK
	Success, a value was returned

	E_DMO_TIMESTAMPFORMAT
	Format not supported


IMediaParams IDL portions still to be documented

//------------------------------------------------------------------------------

// Define the semantic type to be used for each parameter. All values passed

// into this interface are 32-bit floats, but the interface can specify that

// the values must be integer, or booleans or enumerated types

//------------------------------------------------------------------------------

typedef float MP_DATA;


// All data is 32-bit floats

typedef enum _MP_Type {

   MPT_INT, 




// data is signed 23 bit integer (mantissa)

   MPT_FLOAT,




// data is 32bit IEEE float

   MPT_BOOL,




// data is true or false (using ANSI C++ definition)

   MPT_ENUM,




// data is a set (represented by consecutive integers)

   MPT_MAX,







} MP_TYPE;

const MP_DATA MPBOOL_TRUE = 1.0;
// Value of true

const MP_DATA MPBOOL_FALSE = 0.0;
// Value of false

//------------------------------------------------------------------------------

// Define the types of curves which are supported

//------------------------------------------------------------------------------

typedef enum _MP_CURVE_TYPE {


MP_CURVE_JUMP
   = 0x0001, // No interpolation, just jump to next point


MP_CURVE_LINEAR    = 0x0002, // Linear interpolation (y follows x from 0.0 to 1.0)


MP_CURVE_SQUARE    = 0x0004, // y follow x^2 from 0.0 to 1.0


MP_CURVE_INVSQUARE = 0x0008, // y follows 1-(x^2) from 0.0 to 1.0


MP_CURVE_SINE
   = 0x0010, // y follows sin(x) from -pi/2 to pi/2

} MP_CURVE_TYPE;

//------------------------------------------------------------------------------

// Capability bits. Used by the object to specify what capabilities it has.

//------------------------------------------------------------------------------

typedef DWORD MP_CAPS;

// Curve capabilities - If the cap bit is set, that type of curve is supported

const MP_CAPS MP_CAPS_CURVE_JUMP = MP_CURVE_JUMP;



const MP_CAPS MP_CAPS_CURVE_LINEAR = MP_CURVE_LINEAR;

const MP_CAPS MP_CAPS_CURVE_SQUARE = MP_CURVE_SQUARE;

const MP_CAPS MP_CAPS_CURVE_INVSQUARE = MP_CURVE_INVSQUARE;

const MP_CAPS MP_CAPS_CURVE_SINE = MP_CURVE_SINE;

//------------------------------------------------------------------------------

// Structure used to return information about the type and limits of a parameter

//------------------------------------------------------------------------------

typedef struct _MP_PARAMINFO {

   MP_TYPE mpType;

// One of MP_TYPE_xxx codes

   MP_CAPS
mopCaps;
// A collection of MP_CAPS flags

   // Minimum and maximum values

   MP_DATA mpdMinValue;

// minimum legal value

   MP_DATA mpdMaxValue;

// maximum legal value

   MP_DATA mpdNeutralValue;
// default or 'center' value

   // Defualt Unit and Label text. These strings will ALWAYS be English

   // strings in the UNICODE character set. For international text

   // use the GetParamText member function

   WCHAR



   szUnitText[32];
// units of the parameter

   WCHAR



   szLabel[32]; 
// name of the parameter

} MP_PARAMINFO;

//------------------------------------------------------------------------------

// Parameter Index types

//------------------------------------------------------------------------------

typedef DWORD DWORD;

const DWORD DWORD_ALLPARAMS = -1;
// Apply this operation to all params

//------------------------------------------------------------------------------

// Defined list of timestamp types

//------------------------------------------------------------------------------

typedef DWORD MP_TIMEDATA;
// Extra data to further define type

// REFERENCE_TIME (1 tick = 100 nanoseconds, MP_TIMEDATA ignored) 

cpp_quote("DEFINE_GUID(GUID_TIME_REFERNCE,") 

cpp_quote("0x93ad712b, 0xdaa0, 0x4ffe, 0xbc, 0x81, 0xb0, 0xce, 0x50, 0xf, 0xcd, 0xd9);")

// Music Time (MP_TIMEDATA = parts/quarter note)

cpp_quote("DEFINE_GUID(GUID_TIME_MUSIC,")

cpp_quote("0x574c49d, 0x5b04, 0x4b15, 0xa5, 0x42, 0xae, 0x28, 0x20, 0x30, 0x11, 0x7b);")

// Time is measures in samples. MP_TIMEDATA = Samples/sec)

cpp_quote("DEFINE_GUID(GUID_TIME_SAMPLES,")

cpp_quote("0xa8593d05, 0xc43, 0x4984, 0x9a, 0x63, 0x97, 0xaf, 0x9e, 0x2, 0xc4, 0xc0);")

//------------------------------------------------------------------------------

// The value of a given parameter at a specific point in time

//------------------------------------------------------------------------------

typedef DWORD MP_FLAGS;

const MP_FLAGS MPF_ENVLP_STANDARD         = 0x0000; // Use all data provided

const MP_FLAGS MPF_ENVLP_BEGIN_CURRENTVAL = 0x0001;




// Ignore the valStart value, use the current value as the staring point

typedef struct _MP_ENVELOPE_SEGMENT {

   REFERENCE_TIME  rtStart;

// Start time in current time format

   REFERENCE_TIME  rtEnd;
    // End time in current time format

   MP_DATA         valStart;
// Initial Value

   MP_DATA
       valEnd;

// Final Value

   MP_CURVE_TYPE   iCurve;

// One of MP_CURVE_TYPE codes

   MP_FLAGS        flags;

// Special cases

} MP_ENVELOPE_SEGMENT;

//------------------------------------------------------------------------------

// Define flags for Punch-in timing

//------------------------------------------------------------------------------

const MP_FLAGS MPF_PUNCHIN_REFTIME = 0;
// Use the reference time as the PI time

const MP_FLAGS MPF_PUNCHIN_NOW = 0x0001; // Punch in at the current clock time

//------------------------------------------------------------------------------

// IMediaParamInfo - Interface used to determine the names, data types and

// units of the parameters which are exposed by the object. This interface

// is used at discovery time, and is not required during run-time since the 

// objects parameters are a fixed set and this data can be cached by the 

// calling applicaiton

//------------------------------------------------------------------------------

[

object,

uuid(6d6cbb60-a223-44aa-842f-a2f06750be6d),

version(1.0)

]

interface IMediaParamInfo : IUnknown

{


HRESULT GetParamCount (



[out] DWORD * pdwParams


);


HRESULT GetParamsInfo (



[in] DWORD dwParamIndex,



[out] MP_PARAMINFO * pInfo


);


// returns a series of null terminated strings. strings are in the


// following order:


// Param Label, Units Text, 1st Enum Text, 2nd Enum Text, etc...


HRESULT GetParamText (



[in] DWORD dwParamIndex,
// which param to get text for



[out] WCHAR **ppwchText    
// returns ptr to CoTaskMemAlloc'd string


);


// Returns the number of diffrent time formats this object understands


HRESULT GetNumTimeFormats (



[out] DWORD * pdwNumTimeFormats


);


// Returns the GUID for the ith supported time format


HRESULT GetSupportedTimeFormat(



[in] DWORD dwFormatIndex,



[out] GUID *pguidTimeFormat


);


// Returns the current time format


HRESULT GetCurrentTimeFormat (



[out] GUID *pguidTimeFormat,



[out] MP_TIMEDATA *pTimeData


);

}

/////////////////////////////////////////////////////////////////////////////

// IMediaParamsRecordNotify - This is a callback mechanism that allows the

// client applicaiton to track parameter changes in the object. While the

// object is recording (punch-in state), ParamChanged() messages will 

// be sent to this interface to allow the app to react to the changes made

// within the object itself.

/////////////////////////////////////////////////////////////////////////////

[

object,

uuid(fea74878-4e39-4267-8a17-6aaf0536ff7c),

version(1.0)

]

interface IMediaParamsRecordNotify : IUnknown

{


// Notification to initialize recording state


HRESULT InitRecording (void);


// Recording has begun, ParamChanged messages may be coming soon


HRESULT PunchedIn (void);


// Recording has puased, ParamChanged messages have stopped


HRESULT PunchedOut (void);


// Recording has ceased entirely, clean up


HRESULT EndRecording (void);


// ParamChanged - Notification message sent when a parameter has changed


HRESULT ParamChanged (


  [in]
DWORD dwIndex,


  [in]
DWORD cNumSegments,


  [in]
MP_ENVELOPE_SEGMENT * pEnvelopeSegments


);

}

/////////////////////////////////////////////////////////////////////////////

// IMediaParamsRecord - If the object support IMediaParamsRecord, then it

// can send it's parameter change notificaitons to the client. The client

// applicaiton calls InitRecodring() to specify the callback it wishes to

// be notified on. 

/////////////////////////////////////////////////////////////////////////////

[

object,

uuid(21b64d1a-8e24-40f6-8797-44cc021b2a0a),

version(1.0)

]

interface IMediaParamsRecord : IUnknown

{


// Pass in the interface for the callbacks


HRESULT InitRecording (



[in] IMediaParamsRecordNotify *pINotify


);


// Specify the time at which punch-in should occur


HRESULT PunchIn (



[in] REFERENCE_TIME refTimeStart,



[in] MP_FLAGS flags


);


// Specify the time at which punch out should occur


HRESULT PunchOut (



[in] REFERENCE_TIME refTimeStopped


);


// Indicate to the object it should release the callback interface


HRESULT EndRecording (void);

}

Other Information
Dependencies
What specific components or work do you depend on from other teams (not just relationships, but real code that puts us at risk)?

International/Worldwide

This is a client-side implemented interface. What is required is a way for the client to provide different parameter text string names for a variety of languages.

Open Issue: How do we handle multiple languages..  

Related Links

This is a good place for links to other specs, other groups websites, competitive products & information, etc. 

Cuts

Nothing has been cut from this spec at this time
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