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Introduction

1.1

1.2

Welcome

Thanks for downloading the Blackmagic Design DeckLink Software Developers Kit.

Overview

The DeckLink SDK provides a stable, cross-platform interface to Blackmagic Design capture
and playback products.

The SDK provides both low-level control of hardware and high-level interfaces to allow
developers to easily perform common tasks.

The SDK consists of a set of interface descriptions & sample applications which demonstrate
the use of the basic features of the hardware.

The details of the SDK are described in this document. The SDK supports Microsoft
Windows, Mac OS and Linux platforms.

The libraries supporting the Blackmagic SDK are shipped as part of the product installers for
each supported product line. Applications built against the interfaces shipped in the SDK
will dynamically link against the library installed on the end-user’s system.

The SDK interface is modeled on Microsoft’s Component Object Model (COM). On Microsoft
Windows platforms, it is provided as a native COM interface registered with the operating
system. On other platforms application code is provided to allow the same COM style
interface to be used.

The COM model provides a paradigm for creating flexible and extensible interfaces with
minimal overhead.

You can download the Decklink SDK from the Blackmagic Design support center at:
www.blackmagicdesign.com/support

The product family is Capture and Playback.

If you're looking for detailed answers regarding technologies used by Blackmagic Design,
such as codecs, core media, APIs, SDK and more, visit the Blackmagic Software Developers
Forum. The forum is a helpful place for you to engage with both Blackmagic support staff
and other forum members who can answer developer specific questions and provide
further information. The Software Developers forum can be found within the Blackmagic
Design Forum at forum.blackmagicdesign.com

If you wish to ask questions outside of the software developers forum, please contact us at:
developer@blackmagicdesign.com

Section 1 - Introduction
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Section 1- API Design

1.3

1.341

1.3.2

1.3.3

1.3.31

1.3.3.2

1.3.4

API Design

Supported Products

The DeckLink SDK provides programmatic access to a wide variety of Blackmagic Design
products. The term “DeckLink” is used as a generic term to refer to the supported products.

Playback and Capture support is provided for devices in the DeckLink, Intensity, UltraStudio
and Teranex product lines. Capture support is provided for the Cinema Camera and
HyperDeck Studio products.

Supported Operating Systems

The DeckLink SDK is supported on Mac OS, Windows and Linux operating systems. The
release notes supplied with the DeckLink packages include details of supported operating
system versions.

3rd Party Product and Feature Support

NVIDIA GPUDirect support

NVIDIA GPUDirect is supported on Windows 7 and Linux for x86 and x64 architectures
where those platforms are also supported by NVIDIA. GPUDirect support requires the use
of the DVP library supplied by NVIDIA.

See the LoopThroughWithOpenGLCompositing for a detailed example of integrating the
DeckLink APl and NVIDIA GPUDirect.

AMD DirectGMA support

AMD DirectGMA is supported on Windows 7 and Linux for x86 and x64 architectures where
those platforms are also supported by AMD. DirectGMA support requires the use of the
GL_AMD_pinned_memory GL extension supported by compatible AMD OpenGL drivers.

See the LoopThroughWithOpenGLCompositing for a detailed example of integrating the
DeckLink APl and AMD DirectGMA.

Object Interfaces

The API provides high-level interfaces to allow capture & playback of audio and video with
frame buffering and scheduling as well as low-level interfaces for controlling features
available on different capture card models.

Functionality within the APl is accessed via “object interfaces”. Each object in the system may
inherit from and be accessed via a number of object interfaces. Typically the developer is able
to interact with object interfaces and leave the underlying objects to manage themselves.

Each object interface class has a Globally Unique ID (GUID) called an “Interface ID”. On
platforms with native COM support, an [ID may be used to obtain a handle to an exported
interface object from the OS, which is effectively an entry point to an installed API.

Each interface may have related interfaces that are accessed by providing an IID to an
existing object interface (see lUnknown::Querylnterface). This mechanism allows new
interfaces to be added to the API without breaking API or ABI compatibility.

Section 1- API Design
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1.3.5

1.3.6

1.3.6.1

1.3.6.2

1.3.6.3

1.3.6.4

Reference Counting

The APl uses reference counting to manage the life cycle of object interfaces.
The developer may need to add or remove references on object interfaces

(see IUnknown::AddRef and IUnknown::Release) to influence their life cycle as
appropriate in the application.

Interface Stability

The SDK provides a set of stable interfaces for accessing Blackmagic Design hardware.
Whilst the published interfaces will remain stable, developers need to be aware of some
issues they may encounter as new products, features and interfaces become available.

New Interfaces

Major pieces of new functionality may be added to the SDK as a whole new object interface.
Already released applications will not be affected by the additional functionality. Developers
making use of the new functionality should be sure to check the return of CoCreatelnstance
and/or Querylnterface as these interfaces will not be available on users systems which are
running an older release of the Blackmagic drivers.

Developers can choose to either reduce the functionality of their application when an
interface is not available, or to notify the user that they must install a later version of the
Blackmagic drivers.

Updated Interfaces

As new functionality is added to the SDK, some existing interfaces may need to be modified
or extended. To maintain compatibility with released software, the original interface will be
deprecated but will remain available and maintain its unique identifier (IID). The replacement
interface will have a new identifier and remain as similar to the original as possible.

Deprecated Interfaces

Interfaces which have been replaced with an updated version, or are no longer
recommended for use are “deprecated”. Deprecated interfaces are moved out of the main
interface description files into an interface description file named according to the release in
which the interface was deprecated. Deprecated interfaces are also renamed with a suffix
indicating the release prior to the one in which they were deprecated.

It is recommended that developers update their applications to use the most recent SDK
interfaces when they release a new version of their applications. As an interim measure,
developers may include the deprecated interface descriptions, and updating the names of
the interfaces in their application to access the original interface functionality.

Removed Interfaces

Interfaces that have been deprecated for some time may eventually be removed in a major
driver update if they become impractical to support.

Section 1- API Design
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1.4

1.441

Interface Reference

Every object interface subclasses the IlUnknown interface.

IlUnknown Interface

Each APl interface is a subclass of the standard COM base class — IlUnknown. The
IlUnknown object interface provides reference counting and the ability to look up related
interfaces by interface ID. The interface ID mechanism allows interfaces to be added to the
APl without impacting existing applications.

Method

Querylinterface

Description

Provides access to supported child interfaces of the object.

AddRef Increments the reference count of the object.
Release Decrements the reference count of the object.
When the final reference is removed, the object is freed.
1.4.11 IUnknown::Querylnterface method
The Querylnterface method looks up a related interface of an object interface.
Syntax
HRESULT QueryInterface(REFIID id, void **outputInterface);
Parameters
Name Direction Description
id ‘ in ‘ Interface ID of interface to lookup
outpulInterface ‘ out ‘ New object interface or NULL on failure
Return Values
Value Description
E_NOINTERFACE ‘ Interface was not found.
S_OK ‘ Success.
1.41.2 IUnknown::AddRef method

The AddRef method increments the reference count for an object interface.

Syntax
ULONG AddRef();
Return Values

Value Description

Count New reference count — for debug
purposes only.

Section 1- API Design 16



1.41.3

IlUnknown::Release method
The Release method decrements the reference count for an object interface.

When the last reference is removed from an object, the object will be destroyed.

Syntax
ULONG Release();

Return Values

Value Description

Count New reference count — for debug
purposes only.

Section 1- API Design
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The supplied sample applications provide examples of how to include the DeckLink APl in a
project on each supported platform.

To use the DeckLink APl in your project, one or more files need to be included:
Windows DeckLink X.YA\Win\Include\DeckLinkAPL.idl
Mac OS DeckLink X.Y/Mac/Include/DeckLinkAPIL.h
DeckLink X.Y/Mac/Include/DeckLink APIDispatch.cpp
Linux DeckLink X.Y/Linux/Include/DeckLinkAPl.h
DeckLink X.Y/Linux/Include/DeckLink APIDispatch.cpp

You can also include the optional header file “DeckLinkAPIVersion.h”. It defines two macros
containing the SDK version numbers which can be used at runtime by your application to
compare the version of the DeckLink API it is linked to with the version of the SDK used at
compile time.

The DeckLink API can be accessed from a sandboxed applications if the following
requirements are met:
= Application is built against Mac OS 10.7 or later
Ensure “Enable App sandboxing” is ticked in your application’s Xcode project,
Ensure you have selected a valid code signing identity,
= Insert the following property into your application’s entitlements file:

Refer to the Sandboxed Signal Generator target in the SignalGenerator sample application
in the SDK.

Key Type Value

com.apple.security.temporary-exception.mach-lookup.global-name String | com.blackmagic-design.desktopvideo.

DeckLinkHardwareXPCService

Further information can be found in the App Sandbox Design Guide available on Apple’s
Mac Developer Library website.
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Most DeckLink API object interfaces are accessed via the IDeckLinklterator object. How a
reference to an IDeckLinklterator is obtained varies between platforms depending on their
level of support for COM.

The main entry point to the DeckLink APl is the IDeckLinklterator interface.
This interface should be obtained from COM using CoCreatelnstance:

IDeckLinkIterator *deckLinkIterator = NULL;

CoCreatelnstance(CLSID_CDeckLinklterator, NULL, CLSCTX_ALL, IID_IDeckLinklterator,
(void*)&deckLinklterator); On success, CoCreatelnstance returns an HRESULT of S_OK and
deckLinklterator points to a new IDeckLinklterator object interface.

On platforms without native COM support, a C entry point is provided to access an
IDeckLinklterator object:

IDeckLinkIterator *deckLinkIterator = CreateDeckLinkIteratorInstance();

On success, deckLinklterator will point to a new IDeckLinklterator object interface
otherwise it will be set to NULL.
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The DeckLink API provides a framework for video & audio streaming which greatly simplifies
the task of capturing or playing out video and audio streams. This section provides an
overview of how to use these interfaces.

An application performing a standard streaming capture operation should perform the
following steps:

If desired, enumerate the supported capture video modes by calling
IDeckLinkInput::GetDisplayModelterator. For each reported capture mode, call
IDeckLinkInput::DoesSupportVideoMode to check if the combination of the video
mode and pixel format is supported.

= IDeckLinklnput::EnableVideolnput
IDeckLinkinput::EnableAudiolnput
IDeckLinkinput::SetCallback
IDeckLinkInput::StartStreams
= While streams are running:
- receive calls to IDeckLinklnputCallback::VideolnputFrameArrived
with video frame and corresponding audio packet
IDeckLinklnput::StopStreams
Audio may be “pulled” from a separate thread if desired.

If audio is not required, the call to IDeckLinkinput::EnableAudiolnput may be omitted and the
IDeckLinklnputCallback::VideolnputFrameArrived callback will receive NULL audio packets.

An application performing a standard streaming playback operation should perform the
following steps:

* IDeckLinkOutput::DoesSupportVideoMode to check if the combination of the video
mode and pixel format is supported.
* IDeckLinkOutput::EnableVideoOutput
*  IDeckLinkOutput::EnableAudioOutput
* IDeckLinkOutput::SetScheduledFrameCompletionCallback
*  IDeckLinkOutput::SetAudioCallback
IDeckLinkOutput::BeginAudioPreroll
While more frames or audio need to be pre-rolled:
- IDeckLinkOutput::ScheduleVideoFrame

- Return audio data from IDeckLinkAudioOutputCallback::RenderAudioSamples
- When audio preroll is complete, call IDeckLinkOutput::EndAudioPreroll

IDeckLinkOutput::StartScheduledPlayback
= While playback is running:

- Schedule more video frames from
IDeckLinkVideoOutputCallback::ScheduledFrameCompleted

- Schedule more audio from IDeckLinkAudioOutputCallback::RenderAudioSamples
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If audio is not required, the call to IDeckLinkOutput::EnableAudioOutput,
IDeckLinkOutput::SetAudioCallback and IDeckLinkOutput::BeginAudioPreroll may
be omitted.

If pre-roll is not required initial IDeckLinkOutput::ScheduleVideoFrame calls and the call to
IDeckLinkOutput::BeginAudioPreroll and IDeckLinkOutput::EndAudioPreroll may
be omitted.

3D (dual-stream) capture and playback is supported by certain DeckLink devices such as
the DeckLink 4K Extreme. The 3D functionality is only available over HDMI or SDI, where
Channel A and Channel B represent the left and right eyes. The 3D packing must be
manually set when connecting to pre-HDMI 1.4 devices. When capturing from an HDMI 1.4
compliant source, the 3D packing format will automatically detected, and cannot be
overridden. When outputting to an HDMI 1.4 compliant device / monitor, the packing format
will be adjusted according to the device / monitor’s capabilities, but can be manually
changed. Refer to the IDeckLinkConfiguration Interface and BMDVideo3DPackingFormat
sections for more information on getting and setting the packing format.

An application performing a streaming 3D capture operation should perform the
following steps:

= If desired, enumerate the supported capture video modes by calling
IDeckLinkinput::GetDisplayModelterator. For each reported capture mode, check
for the presence of the bmdDisplayModeSupports3D flag in the return value of
IDeckLinkDisplayMode::GetFlag indicating that this mode is supported for 3D capture.
Call IDeckLinkinput::DoesSupportVideoMode with the bmdVideolnputDualStream3D
flag to check if the combination of the video mode and pixel format is supported.

= Call IDeckLinklnput::EnableVideolnput with the bmdVideolnputDualStream3D flag.
IDeckLinkinput::EnableAudiolnput
IDeckLinkinput::SetCallback
*  IDeckLinklnput::StartStreams
= While streams are running:
- Receive calls to IDeckLinkinputCallback::VideolnputFrameArrived with left eye
video frame and corresponding audio packet.

Inside the callback:

- Call IDeckLinkVideolnputFrame::Querylnterface with
IIDIDeckLinkVideoFrame3DExtensions.

- IDeckLinkVideoFrame3DExtensions::GetFrameForRightEye
The returned frame object must be released by the caller when no longer required.

= IDeckLinklnput::StopStreams
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To support 3D playback, your application must provide the API with a video frame object
which implements the IDeckLinkVideoFrame interface and returns a valid object
implementing the IDeckLinkVideoFrame3DExtensions interface when its Querylnterface
method is called with IID_IDecklinkVideoFrame3DExtensions. This can be achieved by
providing your own class which:

- subclasses both IDeckLinkVideoFrame and IDeckLinkVideoFrame3DExtensions
interfaces

- returns a pointer to itself (cast to IDeckLinkVideoFrame3DExtensions) when its
Queryinterface method is called with lID_IDeckLinkVideoFrame3DExtensions.

- implements all the methods in the IDeckLinkVideoFrame and
IDeckLinkVideoFrame3DExtensions classes.

An application performing a streaming 3D playback operation should perform the
following steps:

= Checkif 3D is supported for the desired video mode with
IDeckLinkOutput::DoesSupportVideoMode called with
bmdVideoOutputDualStream3D.

= Call IDeckLinkOutput::EnableVideoOutput with the
bmdVideoOutputDualStream3D flag set.

* IDeckLinkOutput::EnableAudioOutput
*  IDeckLinkOutput::SetScheduledFrameCompletionCallback
* IDeckLinkOutput::SetAudioCallback
= IDeckLinkOutput::BeginAudioPreroll
= While more frames or audio need to be pre-rolled:
- Create a video frame object that subclasses IDeckLinkVideoFrame
and IDeckLinkVideoFrame3DExtensions as explained above.
- IDeckLinkOutput::ScheduleVideoFrame

- Return audio data from IDeckLinkAudioOutputCallback::RenderAudioSamples
When audio preroll is complete, call IDeckLinkOutput::EndAudioPreroll
* IDeckLinkOutput::StartScheduledPlayback
= While playback is running:
- Schedule more video frames from
IDeckLinkVideoOutputCallback::ScheduledFrameCompleted
- Schedule more audio from IDeckLinkAudioOutputCallback::RenderAudioSamples

If audio is not required, the call to IDeckLinkOutput::EnableAudioOutput,
IDeckLinkOutput::SetAudioCallback and IDeckLinkOutput::BeginAudioPreroll may
be omitted.

If pre-roll is not required initial IDeckLinkOutput::ScheduleVideoFrame calls and the call to
IDeckLinkOutput::BeginAudioPreroll and IDeckLinkOutput::EndAudioPreroll may
be omitted.
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A callback notification can be provided to an application when a Thunderbolt or USB 3.0
based DeckLink device is connected or disconnected.

An application that supports connection notification should perform the following steps:

= Create a callback class that subclasses IDeckLinkDeviceNotificationCallback and
implements all of its methods. The callback class will be called asynchronously from an
API private thread. Create an instance of the callback class.
Call IDeckLinkDiscovery::InstallDeviceNotifications and provide the
IDeckLinkDeviceNotificationCallback object.
IDeckLinkDeviceNotificationCallback::DeckLinkDeviceArrived is called for all
currently-connected devices.
When a DeckLink device is connected after the initial reporting of devices then
IDeckLinkDeviceNotificationCallback::DeckLinkDeviceArrived will be called.

= When a DeckLink device is removed,
IDeckLinkDeviceNotificationCallback::DeckLinkDeviceRemoved is called on an
API-private thread.
Before the application exits, call IDeckLinkDiscovery::UninstallDeviceNotifications.

Streaming encoder functionality is supported by certain DeckLink devices such as the
H.264 Pro Recorder. Uncompressed video and audio streams may be encoded into a
compressed bitstream and made available to suitable applications involving compressed
video and audio.

An application performing a typical streaming encoder capture operation should perform
the following steps:

= Enumerate the preset video encoding modes by calling
IBMDStreamingDevicelnput::GetVideoEncodingModePresetlterator.
For each reported video encoding mode call
IBMDStreamingDevicelnput::GetCurrentDetectedVideolnputMode and
IBMDStreamingDevicelnput::DoesSupportVideoEncodingMode to check if the
current video input mode and video encoding mode are supported.
If desired, call IBMDStreamingVideoEncodingMode::CreateMutableVideoEncodingMode
to change the encoder bitrate or other encoder settings.
IBMDStreamingDevicelnput::SetVideoEncodingMode

= IBMDStreamingDevicelnput::SetCallback

= IBMDStreamingDevicelnput::StartCapture

= While capture is running:

- receive calls to IBMDStreamingH264InputCallback:MPEG2TSPacketArrived
with MPEG transport stream data to process both compressed video and audio

- alternatively, receive calls to
IBMDStreamingH264InputCallback::H264NALPacketArrived and
IBMDStreamingH264InputCallback::H264AudioPacketArrived to process
compressed video and audio data separately

= IBMDStreamingDevicelnput::StopCapture
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The automatic mode detection feature will notify an application when a property of the
video input signal changes. This feature is supported on certain DeckLink devices. For an
example of using automatic mode detection, please refer the AutomaticModeDetection
sample in the DeckLink SDK.

To use this feature please refer to the following steps:

Call IDeckLinkAttributes::GetFlag with the
BMDDeckLinkSupportsinputFormatDetection flag to check that the DeckLink
hardware supports the automatic format detection feature.

Create a callback class that subclasses from IDeckLinklnputCallback and implements
all of its methods.

The IDeckLinklnputCallback:VideolnputFormatChanged method will be called when
a change in the property of the video signal has been detected.

= Install a callback by calling IDeckLinkInput::SetCallback and referencing an instance of
your callback class.

= Call IDeckLinklnput::EnableVideolnput with an initial video mode and pixel format and
set the bmdVideolnputEnableFormatDetection flag.

= Call IDeckLinklnput::EnableAudiolnput.
Call IDeckLinklnput::StartStreams to begin capture.
While the input streams are running:

- If a change in a property of the input video signal is detected then
IDeckLinklnputCallback::VideolnputFormatChanged will be called in your
callback object with the new video properties provided in the parameters.

- If the video mode or pixel format has changed, then the following sequence could
be used to restart capture with the new settings:
IDeckLinklnput::PauseStreams

Call IDeckLinklnput::EnableVideolnput with the detected video mode and
pixel format.

IDeckLinkinput::FlushStreams
IDeckLinklnput::StartStreams

= Call IDeckLinklnput::StopStreams to stop capture.
= Call IDeckLinklnput::DisableVideolnput
* Call IDeckLinklnput::DisableAudiolnput
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The capture or output of vertical ancillary data (VANC) is supported by certain DeckLink
device models. The lines of VANC that are accessible are dependent upon the model of the
DeckLink device. Currently horizontal ancillary data (HANC) access is not supported.

An application performing VANC data capture should perform the following steps:

IDeckLinkinput::EnableVideolnput

The pixel format that is specified will apply to both active picture and ancillary data with
non-4K DeckLink devices.

When capturing ancillary data with a 4K DeckLink device, the ancillary data will always
be in the 10-bit YUV pixel format.

= IDeckLinklnput::EnableAudiolnput
IDeckLinkinput::SetCallback
IDeckLinkInput::StartStreams
While streams are running:

- Receive calls to IDeckLinklnputCallback::VideolnputFrameArrived
Inside the callback:
- IDeckLinkVideolnputFrame::GetAncillaryData

- IDeckLinkVideoFrameAncillary:: GetBufferForVerticalBlankingLine
Check that S_OK is returned to ensure that the line number is supported and valid.

The IDeckLinkVideoFrameAncillary object has a reference to the input frame, so if
AddRef is called on it, ensure that it is released in a timely manner otherwise
capture will run out of available frames.

An application performing VANC output should perform the following steps.

For an example of performing VANC output, please refer the VancOutput sample in the
DeckLink SDK.

* Call IDeckLinkOutput::EnableVideoOutput with the bmdVideoOutputVANC flag set.

*  IDeckLinkOutput::CreateAncillaryData
Ensure that the pixel format is appropriate for the type of ancillary data. For example
CEA 708 will require a 10-bit pixel format.

= IDeckLinkVideoFrameAncillary::GetBufferForVerticalBlankingLine
Check the return value for S_OK to make sure that you have requested a valid ancillary
line number.

= Write your data packet to the ancillary buffer. The row bytes available for a given VANC
line is the same as active picture.
Ensure that you are writing the data into the appropriate pixel channel.
Note that illegal values will be clamped into the SMPTE range. The exception to this rule
is the ADF sequence.

* IDeckLinkOutput::CreateVideoFrame
Ensure the video frame has the same pixel format as the ancillary data object.

= IDeckLinkVideoFrameAncillary::SetAncillaryData
*  IDeckLinkOutput::ScheduleVideoFrame
*  IDeckLinkOutput::StartScheduledPlayback



Alpha keying allows an application to either superimpose a key frame over an incoming
video feed (internal keying) or to send fill and key to an external keyer (external keying).
The alpha keying functionality is supported on certain DeckLink models.

For an example of using the keying functionality please refer to GdiKeyer sample application
in the DeckLink SDK.

An application performing keying should use the following steps:

= Detect the keying capabilities of the hardware

- Call IDeckLinkAttributes::GetFlag using BMDDeckLinkSupportsinternalKeying
or BMDDeckLinkSupportsExternalKeying to determine internal / external
keying support

- Call IDeckLinkAttributes::GetFlag using BMDDeckLinkSupportsHDKeying to
determine if keying is supported with high definition video modes.
= Create video frames with pixel formats that have alpha channels
(such as bmdFormat8BitARGB or bmdFormat8BitBGRA).
* IDeckLinkOutput::EnableVideoOutput
= Call IDeckLinkKeyer::Enable with FALSE for internal keying or TRUE for external keying

Set a fixed level of blending using IDeckLinkKeyer::SetLevel

Alternatively set ramp up or down blending using IDeckLinkKeyer::RampUp

or IDeckLinkKeyer::RampDown

The level of blending of each pixel will depend on the value in the alpha channel and
the keying level setting.

*  IDeckLinkOutput::SetScheduledFrameCompletionCallback
*  Pre-roll video frames using IDeckLinkOutput::ScheduleVideoFrame
* IDeckLinkOutput::StartScheduledPlayback

While playback is running schedule video frames from
IDeckLinkVideoOutputCallback::ScheduledFrameCompleted

When playback has finished:
- IDeckLinkKeyer::Disable

- IDeckLinkOutput::DisableVideoOutput



The capture and output of VITC and RP188 timecodes are supported on certain DeckLink
models. VITC timecodes are only supported with SD video modes. RP188 timecodes are
only supported with HD video modes.

To use this feature please refer to the following points:

An application performing timecode capture should perform the following steps. For an example
of timecode capture please refer to the CapturePreview sample application in the DeckLink SDK.

IDeckLinkinput::EnableVideolnput
IDeckLinkinput::EnableAudiolnput
= IDeckLinkInput::SetCallback
* IDeckLinklnput::StartStreams
= While streams are running:
- Receive calls to IDeckLinklnputCallback::VideolnputFrameArrived
with video frame and corresponding audio packet
- Call IDeckLinkVideolnputFrame::GetTimecode
- IDeckLinkTimecode::GetFlags

- IDeckLinkTimecode::GetTimecodeUserBits

* IDeckLinklnput::StopStreams
= IDeckLinkinput::DisableVideolnput

An application performing timecode output should perform the following steps. For an example of
timecode output please refer to the Linux SignalGenerator sample application in the DeckLink SDK.

= Call IDeckLinkOutput::EnableVideoOutput with either bmdVideoOutputVITC
or bmdVideoOutputRP188

* IDeckLinkOutput::EnableAudioOutput
IDeckLinkOutput::SetScheduledFrameCompletionCallback
IDeckLinkOutput::SetAudioCallback
IDeckLinkOutput::BeginAudioPreroll

= While more frames or audio need to be pre-rolled:

- Create video frames with IDeckLinkOutput::CreateVideoFrame

- Set the timecode into the frame with IDeckLinkMutableVideoFrame::SetTimecode
or IDeckLinkMutableVideoFrame::SetTimecodeFromComponents

- IDeckLinkOutput::ScheduleVideoFrame
- Return audio data from IDeckLinkAudioOutputCallback::RenderAudioSamples
- When audio preroll is complete, call IDeckLinkOutput::EndAudioPreroll

*  IDeckLinkOutput::StartScheduledPlayback
= While playback is running:

- Create video frames and set the timecode.

- Schedule more video frames from
IDeckLinkVideoOutputCallback::ScheduledFrameCompleted

- Schedule more audio from IDeckLinkAudioOutputCallback::RenderAudioSamples

* IDeckLinkOutput::StopScheduledPlayback
* IDeckLinkOutput::DisableVideoOutput



Certain DeckLink devices support encoded (e.g. H.265) capture in addition to regular
uncompressed capture.

Note that the Encoded Capture interface is distinct from the H.264 only ‘Streaming Encoder’
interface.

An application performing an encoded capture operation should perform the
following steps:

= Obtain a reference to the IDeckLinkEncoderlnput interface from IDeckLinkinput
via Querylnterface

= If desired, enumerate the supported encoded capture video modes by calling
IDeckLinkEncoderlnput::GetDisplayModelterator.
For each reported capture mode, call
IDeckLinkEncoderinput::DoesSupportVideoMode to check if the combination of the
video mode and pixel format is supported.

IDeckLinkEncoderlnput::EnableVideolnput
IDeckLinkEncoderinput::EnableAudiolnput
= IDeckLinkEncoderlnput::SetCallback
* IDeckLinkEncoderlnput::StartStreams
= While streams are running:
- receive calls to IDeckLinkEncoderinputCallback::VideoPacketArrived
with encoded video packets

- receive calls to IDeckLinkEncoderinputCallback::AudioPacketArrived
with audio packets

* IDeckLinklnput::StopStreams

If audio is not required, the call to IDeckLinkEncoderinput::EnableAudiolnput may be
omitted and the IDeckLinkEncoderinputCallback::AudioPacketArrived callback will not
be called.
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Certain DeckLink devices such as the DeckLink Quad 2 and the DeckLink Duo 2 support
configuration of the duplex mode of individual sub-devices.

For these DeckLink devices, sub-devices are grouped together in pairs.

= A sub-device configured as full-duplex will use two connectors, which allows

simultaneous capture and playback, internal keying, and fill & key scenarios.

= A half-duplex sub-device will use a single connector as an individual capture or

playback channel.

= A sub-device pair shares two connectors, therefore a sub-device configured as full-
duplex will cause the paired sub-device to become inactive.

The table and illustration below demonstrate the pairing between sub-devices, and how the
relationship to physical connectors varies in some common duplex mode configurations.
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Sub-device Connector mapping Connector mapping Configurable Duplex Paired sub-device
index in Half-Duplex in Full-Duplex Mode index
0 SDI1 SDI 1 (in/key) & SDI 2 (out/fill) Yes 4
1 SDI3 SDI 3 (in/key) & SDI 4 (out/fill) Yes 5
2 SDI5 SDI 5 (in/key) & SDI 6 (out/fill) | Yes 6
3 SDI7 SDI 7 (in/key) & SDI 8 (out/fill) Yes 7
4 SDI 2 - 0
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6 SDI 6 - 2
7 SDI 8 - 3
L
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Sub-device Connector mapping Connector mapping Configurable Duplex Paired sub-device
index in Half-Duplex in Full-Duplex Mode index

0 SDI1 SDI1(in/key) & SDI 2 (out/fill) Yes 2

1 SDI3 SDI 3 (in/key) & SDI 4 (out/fill) Yes 3

2 SDI2 - 0

3 SDI 4 - 1

Sub-device and Paired sub-device index reference the value of the
BMDDeckLinkSubDevicelndex attribute. The Paired sub-device is identified by the value of
the BMDDeckLinkPairedDevicePersistentID attribute (see IDeckLinkAttributes interface

for details).

For example, as can be seen in the tables above:

= DeckLink Quad 2 sub-device 0 is paired with sub-device 4. DecklLink Duo 2 sub-device
0 is pared with sub-device 2.

= Duplex mode is only configurable on the first of each pair, sub-device 0.

= Duplex mode configured on sub-device O also affects the paired sub-device.

= Connector SDI 2 is shared between sub-device 0 and its paired sub-device.

= Configuring sub-device 0 as half-duplex causes sub-device O to use connector SDI 1

and the paired sub-device to use connector SDI 2.

= Alternatively, configuring sub-device 0 as full-duplex causes sub-device O to use
connectors SDI 1and SDI 2, and the paired sub-device

to use none.

An application may perform the following steps to configure the Duplex mode:

Duplex mode can only be configured on the first sub-device in a pair.

Call IDeckLinkAttributes::GetFlag with the
BMDDeckLinkSupportsDuplexModeConfiguration flag to check that the DeckLink

sub-device supports duplex mode configuration.

= If desired, call IDeckLinkAttributes::Getint with the
BMDDeckLinkPairedDevicePersistentID attribute to identify the paired sub-device
which will be affected by the duplex mode configuration change, or which sub-

device can be used to change the duplex mode for the current device.

= Call IDeckLinkConfiguration::Setint with the bmdDeckLinkConfigDuplexMode
configuration ID, along with the desired BMDDuplexMode setting to change the

Duplex Mode.
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The IDeckLinklterator interface is used to enumerate the available DeckLink devices.

A reference to an IDeckLinklterator object interface may be obtained from
CoCreatelnstance on platforms with native COM support or from
CreateDeckLinklteratorinstance on other platforms.

The IDeckLink interface(s) returned may be used to access the related interfaces which
provide access to the core API functionality.

Related Interfaces

Interface
IDeckLink

Interface ID Description
IID_IDeckLink IDeckLinklterator::Next returns IDeckLink interfaces representing each

attached DeckLink device.

Public Member Functions

Method
Next

Description

Returns a an IDeckLink object interface corresponding to an
individual DeckLink device.

The Next method creates an object representing a physical DeckLink device and assigns
the address of the IDeckLink interface of the newly created object to the decklinkinstance
parameter.

Syntax

HRESULT Next (IDeckLink **decklinkInstance);
Parameters

Name Direction Description
decklinkInstance ‘ out ‘ Next IDeckLink object interface

Return Values

Value Description

S_FALSE No (more) devices found
E_FAIL Failure

S_OK Success

31



The IDeckLink object interface represents a physical DeckLink device attached to the

host computer.

IDeckLink object interfaces are obtained from IDeckLinklterator. IDeckLink
may be queried to obtain the related IDeckLinkOutput, IDeckLinkinput and
IDeckLinkConfiguration interfaces.

Related Interfaces

Interface Interface ID Description

IDeckLinkIterator IID_IDeckLinkIterator IDeckLinklterator::Next returns IDeckLink interfaces
representing each attached DeckLink device.

IDeckLinkOutput IID IDeckLinkOutput An IDeckLinkOutput object interface may be
obtained from IDeckLink using Querylnterface

IDeckLinkInput IID IDeckLinkInput An IDeckLinkInput object interface may be obtained

from IDeckLink using Querylnterface

IDeckLinkConfiguration

IID_IDeckLinkConfiguration

An IDeckLinkConfiguration object interface may be
obtained from IDeckLink using Querylnterface

IDeckLinkAttributes IID IDeckLinkAttributes An IDeckLinkAttributes object interface may be
obtained from IDeckLink using Queryinterface.
IDeckLinkKeyer IID IDeckLinkKeyer An IDeckLinkKeyer object interface may be obtained

from IDeckLink using Querylnterface.

IDeckLinkDeck Control

Public Member Functions
Method
GetModelName

IID IDeckLinkDeckControl

An IDeckLinkDeckControl object may be obtained
from IDeckLink using Querylnterface

Description

‘ Method to get DeckLink device model name.

GetDisplayName

‘ Method to get a device name suitable for user interfaces

The GetModelName method can be used to get DeckLink device model name.

Syntax
HRESULT

Parameters

Name

modelName

Return Values

GetModelName (string *modelName);

Direction Description

out Hardware model name. This allocated string
must be freed by the caller when no
longer required.

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The GetDisplayName method returns a string suitable for display in a user interface. If the
device has a custom label specified (see bmdDeckLinkConfigDevicelnformationLabel),
the label will be used as the display name for the device.

Otherwise, the string is made of the model name (as returned by GetModelName) followed
by an increasing number (starting from 1) if more than one instance of a device is presentin
the system. If not, the returned string is simply the model name.

Syntax
HRESULT GetDisplayName (string *displayName);
Parameters
Name Direction Description
displayName out The device’s display name. This allocated

string must be freed by caller when no
longer required

Return Values

Value Description
E_FAIL ‘ Failed to allocate the string
S_OK ‘ Success
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The IDeckLinkOutput object interface allows an application to output a video and audio
stream from a DeckLink device.

An IDeckLinkOutput interface can be obtained from an IDeckLink object interface using
Querylinterface. If Querylinterface for an output interface is called on an input only device,
then Queryinterface will fail and return E_NOINTERFACE.

Related Interfaces

Interface Interface ID Description

IDeckLinkOutput IID IDeckLinkOutput An IDeckLinkOutput object interface may be obtained
from IDeckLink using Querylnterface

IDeckLinkDisplayMode IID IDeckLinkDisplayMode | IDeckLinkOutput::GetDisplayModelterator returns an

Iterator Iterator IDeckLinkDisplayModelterator object interface

IDeckLinkVideoFrame

IID DeckLinkVideoFrame

IDeckLinkOutput::CreateVideoFrame may be used to
create a new IDeckLinkVideoFrame object interface

IDeckLinkVideoOutput
Callback

IID DeckLinkVideoOutput
Callback

An IDeckLinkVideoOutputCallback object interface
may be registered with
IDeckLinkOutput::SetScheduledFrameCompletion
Callback

IDeckLinkAudioOutput
Callback

Public Member Functions
Method
DoesSupportVideoMode

IID DeckLinkAudioOutput
Callback

An IDeckLinkAudioOutputCallback object interface
may be registered with
IDeckLinkOutput::SetAudioCallback

Description

Check whether a given video mode is supported for output

GetDisplayModelterator

Get an iterator to enumerate the available output
display modes

SetScreenPreviewCallback

Register screen preview callback

EnableVideoOutput

Enable video output

DisableVideoOutput

Disable video output

SetVideoOutputFrameMemoryAllocator

Register custom memory allocator

CreateVideoFrame

Create a video frame

CreateAncillaryData

Create ancillary buffer

DisplayVideoFrameSync

Display a video frame synchronously

ScheduleVideoFrame

Schedule a video frame for display

SetScheduledFrameCompletionCallback

Register completed frame callback

GetBufferedVideoFrameCount

Gets number of frames queued.

EnableAudioOutput

Enable audio output

DisableAudioOutput

Disable audio output

WriteAudioSamplesSync

Play audio synchronously

BeginAudioPreroll

Start pre-rolling audio

EndAudioPreroll

Stop pre-rolling audio
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Public Member Functions
Method
ScheduleAudioSamples

Description

Schedule audio samples for play-back

GetBufferedAudioSampleFrameCount

Returns the number of audio sample frames currently buffered
for output

FlushBufferedAudioSamples

Flush buffered audio

SetAudioCallback

Register audio output callback

StartScheduledPlayback

Start scheduled playback

StopScheduledPlayback

Stop scheduled playback

GetScheduledStreamTime

Returns the elapsed time since scheduled playback began.

IsScheduledPlaybackRunning

Determine if the video output scheduler is running

GetHardwareReferenceClock

Get scheduling time

GetReferenceStatus

Provides reference genlock status

The DoesSupportVideoMode method indicates whether a given display mode is supported
on output. Modes may be supported, unsupported or supported with conversion. If the
requested video mode cannot be output then bmdDisplayModeSupportedWithConversion
will be returned and the video will be converted into a supported video mode indicated by

resultDisplayMode.

Note: If a pixel format is not natively supported in the card’s hardware it will be converted

by software.

Syntax
HRESULT

DoesSupportVideoMode (BMDDisplayMode displayMode,
BMDPixelFormat pixelFormat,
BMDVideoOutputFlags flags,
BMDDisplayModeSupport *support,
IDeckLinkDisplayMode **resultDisplayMode);

Parameters

Name Direction Description

displayMode in Display mode to check

pixelFormat in Pixel format to check (O for any)

flags in Video output flags
(see BMDVideoOutputFlags for details).

support out Video output mode supported result.

resultDisplayMode out If this parameter is not NULL, an
IDeckLinkDisplayMode object representing
the given displayMode is returned.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The IsScheduledPlaybackRunning method is called to determine if the driver’s video
output scheduler is currently active.

Syntax

HRESULT IsScheduledPlaybackRunning (boolean *active)

Parameters

Name Direction Description

active ‘ out ‘ Active status of driver video output scheduler

Return Values

Value Description

E_INVALIDARG Parameter active status variable is NULL
E_FAIL Failure

S_OK Success

The GetDisplayModelterator method returns an iterator which enumerates the available
display modes.

Syntax

HRESULT GetDisplayModeIterator
(IDeckLinkDisplayModeIterator **iterator);

Parameters

Name Direction Description

iterator ‘ out ‘ Display mode iterator

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The SetScreenPreviewCallback method is called to register an instance of an
IDeckLinkScreenPreviewCallback object. The registered object facilitates the updating of
an on-screen preview of a video stream being played.

Syntax
HRESULT SetScreenPreviewCallback
(IDeckLinkScreenPreviewCallback *previewCallback)

Parameters

Name Direction Description

previewCallback in The IDeckLinkScreenPreview object to be

registered.

Return Values

Value Description

E_OUTOFMEMORY Unable to create kernel event (Windows only)
E_FAIL Failure

S_OK Success

The EnableVideoOutput method enables video output. Once video output is enabled,
frames may be displayed immediately with DisplayVideoFrameSync or scheduled with
ScheduleVideoFrame.

Syntax
HRESULT EnablevideoOutput
(BMDDisplayMode displayMode, BMDVideoOutputFlags flags);
Parameters
Name Direction Description
displayMode ‘ in ‘ Display mode for video output
flags

in Flags to control ancillary data and video
output features.

Return Values

Value Description

E_FAIL Failure

S_OK Success

E_ACCESSDENIED Unable to access the hardware
E_OUTOFMEMORY Unable to create a new frame




The DisableVideoOutput method disables video output.

Syntax
HRESULT DisablevideoOutput ();

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The SetVideoOutputFrameMemoryAllocator method sets a custom memory allocator for
video frame allocations during playback.
The use of a custom memory allocator is optional.

Syntax
HRESULT SetVideoOutputFrameMemoryAllocator
(IDeckLinkMemoryAllocator *theAllocator);
Parameters
Name Direction Description
Allocator object with an

theAllocator in
IDeckLinkMemoryAllocator interface

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The CreateVideoFrame method creates a video frame for output
(see IDeckLinkMutableVideoFrame for more information).

Syntax
HRESULT CreatevVideoFrame
(long width, long height, long rowBytes,
BMDPixelFormat pixelFormat, BMDFrameFlags flags,
IDeckLinkMutablevVideoFrame **outFrame);
Parameters
Name Direction Description
width in frame width in pixels
height in frame height in pixels
rowBytes in bytes per row
pixelFormat in pixel format
flags in frame flags
outFrame out newly created video frame

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The CreateAncillaryData method creates an ancillary buffer that can be attached to an
IDeckLinkMutableVideoFrame.

Syntax
HRESULT CreateAncillaryData
(BMDPixelFormat pixelFormat,
IDeckLinkVideoFrameAncillary** outBuffer);
Parameters
Name Direction Description
pixelFormat ‘ in ‘ Pixel format for ancillary data
outBuffer ‘ out ‘ New video frame ancillary buffer

Return Values

Value Description
E_FAIL Failure
S_OK Success

E_ACCESSDENIED Video output is not enabled.




The DisplayVideoFrameSync method is used to provide a frame to display as the next
frame output. It should not be used during scheduled playback.

Video output must be enabled with EnableVideoOutput before frames can be displayed.

Syntax
HRESULT DisplayVideoFrameSync (IDeckLinkVideoFrame *theFrame);
Parameters

Name Direction Description

theFrame in frame to display — after call return, the frame

Return Values

may be released

Value Description
E_FAIL Failure
S_OK Success

E_ACCESSDENIED

The video output is not enabled.

E_INVALIDARG

The frame attributes are invalid.

The ScheduleVideoFrame method is used to schedule a frame for asynchronous playback

at a specified time.

Video output must be enabled with EnableVideoOutput before frames can be displayed.
Frames may be scheduled before calling StartScheduledPlayback to preroll. Once
playback is initiated, new frames can be scheduled from IDeckLinkVideoOutputCallback.

Syntax
HRESULT SchedulevideoFrame
(IDeckLinkVideoFrame *theFrame, BMDTimeValue
displayTime,
BMDTimeValue displayDuration, BMDTimeScale timeScale);
Parameters
Name Direction Description
theFrame in frame to display
displayTime in time at which to display the frame in
timeScale units
displayDuration in duration for which to display the frame in
timeScale units
timeScale in time scale for displayTime and displayDuration

Return Values

Value Description
E_FAIL Failure
S_OK Success

E_ACCESSDENIED

The video output is not enabled.

E_INVALIDARG

The frame attributes are invalid.

E_OUTOFMEMORY

Too many frames are already scheduled
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The SetScheduledFrameCompletionCallback method configures a callback which will be
called when each scheduled frame is completed.

Syntax

HRESULT SetScheduledFrameCompletionCallback
(IDeckLinkVideoOutputCallback *theCallback);

Parameters
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Name
theCallBack

Return Values

Direction Description

in Callback object implementing the
IDeckLinkVideoOutputCallback
object interface

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The GetBufferedVideoFrameCount method gets the number of frames queued.

Syntax

HRESULT GetBufferedvideoFrameCount
(uint32_t *bufferedFrameCount);

Parameters

Name Direction Description

bufferedFrameCount ‘ out ‘ The frame count.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The EnableAudioOutput method puts the hardware into a specified audio output mode.
Once audio output is enabled, sample frames may be output immediately using

WriteAudioSamplesSync or as part of scheduled playback using ScheduleAudioSamples.

Syntax
HRESULT EnableAudioOutput
(BMDAudioSampleRate sampleRate,
BMDAudioSampleType sampleType,
uint32_t channelCount,
BMDAudioOutputStreamType streamType);
Parameters
Name Direction Description
sampleRate in Sample rate to output
sampleType in Sample type to output
channelCount in Number of audio channels to output — only 2,
8 or 16 channel output is supported.
streamType in Type of audio output stream.
Return Values
Value Description
E_FAIL Failure
E_INVALIDARG Invalid number of channels requested
S_OK Success
E_ACCESSDENIED Unable to access the hardware or audio
output not enabled.
E_OUTOFMEMORY Unable to create internal object

The DisableAudioOutput method disables the hardware audio output mode.

Syntax
HRESULT

Parameters

none.

Return Values

DisableAudioOutput ();

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The WriteAudioSamplesSync method is used to play audio sample frames immediately.
Audio output must be configured with EnableAudioOutput. WriteAudioSamplesSync
should not be called during scheduled playback.

Syntax
HRESULT WriteAudioSamplesSync
(void *buffer, uint32 t sampleFrameCount,
uint32 t *sampleFramesWritten);
Parameters
Name Direction Description
buffer in Buffer containing audio sample frames.
Audio channel samples must be interleaved
into a sample frame and sample frames must
be contiguous.
sampleFrameCount in Number of sample frames available
sampleFramesWritten out Actual number of sample frames queued

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The BeginAudioPreroll method requests the driver begin polling the registered

IDeckLinkAudioOutputCallback::RenderAudioSamples object interface for audio-preroll.

Syntax
HRESULT BeginAudioPreroll ();

Parameters

none.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The EndAudioPreroll method requests the driver stop polling the registered
IDeckLinkAudioOutputCallback object interface for audio-preroll.

Syntax
HRESULT EndAudioPreroll ();

Parameters

none.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The ScheduleAudioSamples method is used to provide audio sample frames for
scheduled playback. Audio output must be enabled with EnableAudioOutput
before frames may be scheduled.

Syntax
HRESULT ScheduleAudioSamples
(void *buffer, uint32_ t sampleFrameCount,
BMDTimeValue streamTime, BMDTimeScale timeScale,
uint32_t *sampleFramesWritten);
Parameters
Name Direction Description
buffer in Buffer containing audio sample frames. Audio
channel samples must be interleaved into a
sample frame and sample frames must be
contiguous.
sampleFrameCount in Number of sample frames available
streamTime in Time for audio playback in units of timeScale.
To queue samples to play back immediately after
currently buffered samples both streamTime and
timeScale may be setto zero when using
bmdAudioOutputStreamContinuous.
timeScale in Time scale for the audio stream.
sampleFramesWritten out Actual number of sample frames scheduled

Return Values

Value Description

E_FAIL Failure

S_OK Success

E_ACCESSDENIED Either audio output has not been enabled or

an audio sample write is in progress.

E_INVALIDARG No timescale has been provided. A timescale
is necessary as the audio packets are
time-stamped.
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The GetBufferedAudioSampleFrameCount method returns the number of audio sample
frames currently buffered for output. This method may be used to determine how much
audio is currently buffered before scheduling more audio with ScheduleAudioSamples.

Syntax

HRESULT GetBufferedAudioSampleFrameCount
(uint32_t *bufferedSampleFrameCount)

Parameters
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Name Direction Description

bufferedSampleFrameCount ‘ out ‘ Number of audio frames currently buffered.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The FlushBufferedAudioSamples method discards any buffered audio sample frames.

FlushBufferedAudioSamples should be called when changing playback direction. Buffered
audio is implicitly flushed when stopping audio playback with StopScheduledPlayback
or DisableAudioOutput.

Syntax
HRESULT FlushBufferedAudioSamples ();

Parameters

none.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The SetAudioCallback method configures a callback which will be called regularly to allow
the application to queue audio for scheduled playback.

Use of this method is optional — audio may alternately be queued from
IDeckLinkVideoOutputCallback::ScheduledFrameCompleted.

Syntax

HRESULT SetAudioCallback
(IDeckLinkAudioOutputCallback *theCallback);

Parameters

Name Direction Description

theCallBack in callback object implementing the

IDeckLinkAudioOutputCallback
object interface

Return Values

Value Description
E FAIL ‘ Failure
S_OK ‘ Success

The StartScheduledPlayback method starts scheduled playback. Frames may be pre-rolled
by scheduling them before starting playback. SetScheduledFrameCompletionCallback may
be used to register a callback to be called when each frame is completed.

Playback starts immediately when StartScheduledPlayback is called but at a specified
“playback start time”. Scheduled frames are output as the playback time reaches the time at
which the frames were scheduled.

Syntax
HRESULT StartScheduledPlayback
(BMDTimeValue playbackStartTime, BMDTimeScale timeScale,
double playbackSpeed);
Parameters
Name Direction Description
playbackStartTime in Time at which the playback starts in units
of timeScale
timeScale in Time scale for playbackStartTime and
playbackSpeed.
playbackSpeed in Speed at which to play back : 1.0 is normal
playback, -1.0 is reverse playback. Fast or slow
forward or reverse playback may also be specified.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The StopScheduledPlayback method stops scheduled playback immediately or at a
specified time. Any frames or audio scheduled after the stop time will be flushed.

Syntax
HRESULT StopScheduledPlayback
(BMDTimeValue stopPlaybackAtTime,
BMDTimeValue *actualStopTime, BMDTimeScale timeScale);
Parameters
Name Direction Description
stopPlaybackAtTime in Playback time at which to stop in units of
timeScale. Specify O to stop immediately.
actualStopTime out Playback time at which playback actually
stopped in units of timeScale. Specify NULL to
stop immediately
timeScale in Time scale for stopPlaybackAtTime and
actualStopTime. Specify O to stop immediately.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The GetScheduledStreamTime method returns the elapsed time since scheduled
playback began.

Syntax

HRESULT GetScheduledStreamTime
(BMDTimeScale desiredTimeScale, BMDTimeValue *streamTime,
double *playbackSpeed);

Parameters

Name Direction Description

desiredTimeScale in Time scale for

elapsedTimeSinceSchedulerBegan
streamTime out Frame time
playbackSpeed out Scheduled playback speed

Return Values

Value Description
E_FAIL Failure
S_OK Success

E_ACCESSDENIED Video output is not enabled



The GetReferenceStatus method provides the genlock reference status of the
DeckLink device.

Syntax
HRESULT GetReferenceStatus (BMDReferenceStatus *referenceStatus)
Parameters

Name Direction Description

referenceStatus out A bit-mask of the reference status.

See BMDReferenceStatus for more details.

Return Values

Value Description

E_FAIL Failure

E_POINTER The parameter is invalid.

S_OK Success

The GetHardwareReferenceClock method returns a clock that is locked to the rate at which
the DeckLink hardware is outputting frames. The absolute values returned by this method
are meaningless, however the relative differences between subsequent calls can be used to
determine elapsed time. This method can be called while video output is enabled (see
IDeckLinkOutput::EnableVideoOutput for details).

Syntax
HRESULT GetHardwareReferenceClock
(BMDTimeScale desiredTimeScale,
BMDTimeValue *hardwareTime, BMDTimeValue *timeInFrame,
BMDTimeValue *ticksPerFrame);
Parameters
Name Direction Description
desiredTimeScale in Desired time scale
hardwareTime out Hardware reference time (in units of
desiredTimeScale)
timeInFrame out Time in frame (in units of desiredTimeScale)
ticksPerFrame out Number of ticks for a frame (in units of
desiredTimeScale)

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The GetFrameCompletionReferenceTimestamp method is called to determine the time

that the frame has been output.

The timestamp is valid if this method is called within the ScheduledFrameCompleted
callback and if the frame referenced by the Frame pointer has not been re-scheduled.

Syntax

HRESULT GetFrameCompletionReferenceTimestamp
(IDeckLinkVideoFrame *theFrame,
BMDTimeScale desiredTimeScale,
BMDTimeValue *frameCompletionTimestamp)

Parameters

Name Direction Description

desiredTimeScale in Desired time scale

theFrame in The video frame

desiredTimeScale in Desired timescale

frameCompletionTimestamp

Return Values

Value

E_UNEXPECTED

Timestamp that the frame completed

(in units of desiredTimeScale).

Description

A timestamp for the specified frame is not
available.

S_OK

‘ Success
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The IDeckLinklnput object interface allows an application to capture a video and audio
stream from a DeckLink device.

An IDeckLinklnput interface can be obtained from an IDeckLink object interface using
Querylinterface. If Querylnterface for an input interface is called on an output only device,
then Queryinterface will fail and return E_NOINTERFACE.

Video capture operates in a push model with each video frame being delivered to an
IDeckLinklnputCallback object interface. Audio capture is optional and can be handled by
using the same callback.

Please note that non-4K DeckLink devices and sub-devices are half-duplex. Therefore
either capture or render can be enabled, but not simultaneously.

Related Interfaces

Interface

IDeckLink

Interface ID

IID IDeckLink

Description

An IDeckLinklnput object interface may be
obtained from IDeckLink using
Querylinterface

IDeckLinkDisplayModelIterator

IID
IDeckLinkDisplayModeIterator

IDeckLinkinput::GetDisplayModelterator
returns an IDeckLinkDisplayModelterator
object interface

IDeckLinkInputCallback

Public Member Functions

IID_DeckLinkInputCallback

An IDeckLinkInputCallback object interface
may be registered with
IDeckLinkinput::SetCallback

Method Description
DoesSupportVideoMode Check whether a given video mode is supported for input
GetDisplayModelterator Get an iterator to enumerate the available input display modes

SetScreenPreviewCallback

Register screen preview callback

EnableVideolnput

Configure video input

GetAvailableVideoFrameCount

Query number of available video frames

DisableVideolnput

Disable video input

EnableAudiolnput

Configure audio input

DisableAudiolnput

Disable audio input

GetBufferedAudioSampleFrameCount

Query audio buffer status — for pull model audio.

StartStreams Start synchronized capture
StopStreams Stop synchronized capture
PauseStreams Pause synchronized capture

FlushStreams

Removes any buffered video and audio frames.

SetCallback

Register input callback

GetHardwareReferenceClock

Get the hardware system clock

SetVideolnputFrameMemoryAllocator

Register custom memory allocator for input video frames
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The DoesSupportVideoMode method indicates whether a given display mode is
supported on input.

Modes may be supported, unsupported or supported with conversion.

Syntax
HRESULT DoesSupportVideoMode
(BMDDisplayMode displayMode, BMDPixelFormat pixelFormat,
BMDVideoInputFlags flags, BMDDisplayModeSupport
*support, IDeckLinkDisplayMode **resultDisplayMode);
Parameters
Name Direction Description
displayMode in Display mode to check
pixelFormat in Pixel format to check (O for any)
flags in Video output flags
(see BMDVideolnputFlags for details).
support out Video output mode supported result.
resultDisplayMode out If this parameter is not NULL, an
IDeckLinkDisplayMode object representing
the given displayMode is returned.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The GetDisplayModelterator method returns an iterator which enumerates the available
display modes.

Syntax

HRESULT GetDisplayModeIterator
(IDeckLinkDisplayModeIterator **iterator);

Parameters

Name Direction Description

iterator ‘ out ‘ display mode iterator

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The SetScreenPreviewCallback method is called to register an instance of an
IDeckLinkScreenPreviewCallback object. The registered object facilitates the updating
of an on-screen preview of a video stream being captured.

Syntax
HRESULT SetScreenPreviewCallback
(IDeckLinkScreenPreviewCallback *previewCallback)

Parameters

Name Direction Description

previewCallback in The IDeckLinkScreenPreview object to be

registered.

Return Values

Value Description

S_OK ‘ Success
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The EnableVideolnput method configures video input and puts the hardware into video
capture mode. Video input (and optionally audio input) is started by calling StartStreams.

Syntax

HRESULT EnablevideoInput
(BMDDisplayMode displayMode, BMDPixelFormat pixelFormat,
BMDVideoInputFlags flags);

Parameters

Name Direction Description

displayMode in Video mode to capture

pixelFormat in Pixel format to capture

flags in Capture flags

Return Values

Value Description

E_FAIL Failure

S_OK Success

E_INVALIDARG Is returned on invalid mode or video flags

E_ACCESSDENIED Unable to access the hardware or input
stream currently active

E_OUTOFMEMORY Unable to create a new frame

The GetAvailableVideoFrameCount method provides the number of available input frames.

Syntax
HRESULT GetAvailablevideoFrameCount
uint32_t *availableFrameCount);
Parameters
Name Direction Description
availableFrameCount ‘ out ‘ Number of available input frames.

Return Values

Value Description

S_OK ‘ Success



The DisableVideolnput method disables the hardware video capture mode.

Syntax
HRESULT

Parameters

none.

Return Values

DisablevideoInput ();

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The EnableAudiolnput method configures audio input and puts the hardware into audio
capture mode. Synchronized audio and video input is started by calling StartStreams.

Syntax
HRESULT EnableAudioInput
(BMDAudioSampleRate sampleRate,
BMDAudioSampleType sampleType,
uint32_t channelCount);
Parameters
Name Direction Description
sampleRate in Sample rate to capture
sampleType in Sample type to capture
channelCount in Number of audio channels to capture — only 2,

Return Values

8 or 16 channel capture is supported.

Value Description

E_FAIL Failure

E_INVALIDARG Invalid number of channels requested
S_OK Success
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The DisableAudiolnput method disables the hardware audio capture mode.

Syntax
HRESULT DisableAudioInput ();

Parameters

none.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The GetAvailableAudioSampleFrameCount method returns the number of audio sample
frames currently buffered.

Use of this method is only required when using pull model audio — the same audio data is
made available to IDeckLinklnputCallback and may be ignored.

Syntax
HRESULT GetAvailableAudioSampleFrameCount
(uint32_t *availableSampleFrameCount);

Parameters

Name Direction Description
availableSampleFrameCount | out The number of buffered audio frames

currently available.

Return Values

Value Description

E_FAIL ‘ Failure

S_OK ‘ Success



The SetVideolnputFrameMemoryAllocator method sets a custom memory allocator for
video frame allocations during capture. Use of a custom memory allocator is optional.

Syntax

HRESULT SetVideoInputFrameMemoryAllocator
(IDeckLinkMemoryAllocator *theAllocator);

Parameters

Name Direction Description

theAllocator in Allocator object with an

Return Values

IDeckLinkMemoryAllocator interface

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The StartStreams method starts synchronized video and audio capture as configured with

EnableVideolnput and optionally EnableAudiolnput.

Syntax

HRESULT StartStreams ();

Parameters

none.

Return Values

Value Description
E_FAIL Failure
S_OK Success

E_ACCESSDENIED

Input stream is already running.

E_UNEXPECTED

Video and Audio inputs are not enabled.
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The StopStreams method stops synchronized video and audio capture.

Syntax
HRESULT StopStreams ();

Parameters

none.

Return Values

Value Description
S_OK ‘ Success
E_ACCESSDENIED ‘ Input stream already stopped.

The FlushStreams method removes any buffered video and audio frames.

Syntax
HRESULT FlushStreams ();

Parameters

none.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The PauseStreams method pauses synchronized video and audio capture. Capture time
continues while the streams are paused but no video or audio will be captured. Paused
capture may be resumed by calling PauseStreams again. Capture may also be resumed by
calling StartStreams but capture time will be reset.

Syntax
HRESULT PauseStreams ();

Parameters

none.
Return Values

Value Description

E_FAIL ‘ Failure

S_OK ‘ Success



The SetCallback method configures a callback which will be called for each captured frame.

Synchronized capture is started with StartStreams, stopped with StopStreams and may be
paused with PauseStreams.

Syntax
HRESULT SetCallback (IDeckLinkInputCallback *theCallback);
Parameters
Name Direction Description
callback object implementing the

theCallBack in
IDeckLinklnputCallback object interface

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success

The GetHardwareReferenceClock method returns a clock that is locked to the system clock.
The absolute values returned by this method are meaningless, however the relative differences
between subsequent calls can be used to determine elapsed time. This method can be called
while video input is enabled (see IDeckLinklnput::EnableVideolnput for details).

Syntax
HRESULT GetHardwareReferenceClock
(BMDTimeScale desiredTimeScale,
BMDTimeValue *hardwareTime, BMDTimeValue *timeInFrame,
BMDTimeValue *ticksPerFrame);
Parameters
Name Direction Description
desiredTimeScale in Desired time scale
hardwareTime out Hardware reference time
(in units of desiredTimeScale)
timeInFrame out Time in frame (in units of desiredTimeScale)
ticksPerFrame out Number of ticks for a frame
(in units of desiredTimeScale)

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The IDeckLinkVideoFrame object interface represents a video frame.

The GetWidth, GetHeight methods may be used to determine the pixel dimensions of the
frame buffer. Pixels on a given row are packed according to the pixel format returned by
GetPixelFormat - see BMDPixelFormat for details. Note that in some formats (HD720
formats, for example), there is padding between rows - always use GetRowBytes to account
for the row length, including padding.

Developers may sub-class IDeckLinkVideoFrame to provide an implementation which fits
well with their application’s structure.

Related Interfaces

Interface Interface ID Description

IDeckLinkMutableVideoFrame
subclasses IDeckLinkVideoFrame

IDeckLinkMutableVideoFrame IID_IDeckLinkMutableVideoFrame

IDeckLinkVideoInputFrame IID IDeckLinkVideoInputFrame IDeckLinkVideolnputFrame subclasses

IDeckLinkVideoFrame

Public Member Functions

Method Description

GetWidth Get video frame width in pixels
GetHeight Get video frame height in pixels
GetRowBYytes Get bytes per row for video frame
GetPixelFormat Get pixel format for video frame
GetFlags Get frame flags

GetBytes Get pointer to frame data
GetTimecode Gets timecode information
GetAncillaryData Gets ancillary data
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The GetWidth method returns the width of a video frame.

Syntax
long GetWidth ();

Return Values

Value Description

Width Video frame width in pixels

The GetHeight method returns the height of a video frame.

Syntax
long GetHeight ();

Return Values

Value Description

Height Video frame height in pixels

The GetRowBYytes method returns the number of bytes per row of a video frame.

Syntax
long GetRowBytes ();

Return Values

Value Description

BytesCount Number of bytes per row of video frame

The GetPixelFormat method returns the pixel format of a video frame.

Syntax
BMDPixelFormat GetPixelFormat ();

Return Values

Value Description

PixelFormat Pixel format of video frame (BMDPixelFormat)
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The GetFlags method returns status flags associated with a video frame.

Syntax
BMDFrameFlags GetFlags ();

Return Values

Value Description

FrameFlags Video frame flags (BMDFrameFlags)

The GetBytes method allows direct access to the data buffer of a video frame.

Syntax
HRESULT GetBytes (void **buffer);
Parameters
Name Direction Description
Pointer to raw frame buffer — only valid while

buffer out
object remains valid.

Return Values

Value Description
E_FAIL ‘ Failure
S_OK ‘ Success
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The GetTimecode method returns the value specified in the ancillary data for the specified

timecode type. If the specified timecode type is not found or is invalid, GetTimecode

returns S_FALSE.

Syntax
HRESULT GetTimecode (BMDTimecodeFormat format,
IDeckLinkTimecode **timecode)
Parameters
Name Direction Description
format ‘ in ‘ BMDTimecodeFormat to query
timecode out New IDeckLinkTimecode object interface

Return Values

containing the requested timecode or NULL if
requested timecode is not available.

Value Description
E_FAIL Failure
S_OK Success

E_ACCESSDENIED

An invalid or unsupported timecode format
was requested.

S_FALSE

The requested timecode format was not
present or valid in the ancillary data.

The GetAncillaryData method returns a pointer to a video frame’s ancillary data.

(IDeckLinkVideoFrameAncillary **ancillary)

Syntax
HRESULT GetAncillaryData
Parameters
Name Direction
ancillary out

Return Values

Description

Pointer to a new
IDeckLinkVideoFrameAncillary object.
This object must be released by the caller
when no longer required.

Value Description
S_OK ‘ Success
S_FALSE ‘ No ancillary data present.
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The IDeckLinkVideoOutputCallback object interface is a callback class which is called for
each frame as its processing is completed by the DeckLink device.

An object with an IDeckLinkVideoOutputCallback object interface may be registered as a
callback with the IDeckLinkOutput object interface.

IDeckLinkVideoOutputCallback should be used to monitor frame output statuses and queue
a replacement frame to maintain streaming playback. If the application is managing its own frame
buffers, they should be disposed or reused inside the ScheduledFrameCompleted callback.

Related Interfaces

Interface

IDeckLinkOutput

Public Member Functions
Method

ScheduledFrameCompleted

Interface ID Description

IID IDeckLinkOutput An IDeckLinkVideoOutputCallback object
interface may be registered with
IDeckLinkOutput::Se