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• ANARI is a C API, with available C++ type safe wrappers

• Devices are the main object which handles all API calls from the 

application

○Devices are the instance of the 3D engine that the app is making API calls 

against

○Devices (usually) come from shared libraries loaded at runtime

// Load implementation from 
libanari_library_visrtx.so/.dll
ANARILibrary lib = anariLoadLibrary("visrtx");

// Create instance of VisRTX from the library
ANARIDevice device = anariNewDevice(lib, "default");

API Design: Devices
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• Objects are represented by opaque handles and are:

○Reference counted

○Configured with parameters (from app to device)

○ Introspected with properties (from device to app)

• Parameter updates are transactional using object “commits” to 

signal state change

• Parameters are unidirectional: values flow into the object, not out

○Applications are responsible for keeping values around they want to 

“remember” (e.g. to display in a UI)

API Design: Objects
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// Create an object that does not need a subtype

ANARIWorld world = anariNewWorld(device);

// Create an object that is subtyped

ANARICamera camera = anariNewCamera(device, "perspective");
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// Create an object that does not need a subtype

ANARIWorld world = anariNewWorld(device);

// Create an object that is subtyped

ANARICamera camera = anariNewCamera(device, "perspective");

// Parameterize camera using values from the application

anariSetParameter(device, camera, "position", ANARI_FLOAT32_VEC3, &cam_pos);

anariSetParameter(device, camera, "direction", ANARI_FLOAT32_VEC3, &cam_view);

anariSetParameter(device, camera, "up", ANARI_FLOAT32_VEC3, &cam_up);
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// Create an object that does not need a subtype

ANARIWorld world = anariNewWorld(device);

// Create an object that is subtyped

ANARICamera camera = anariNewCamera(device, "perspective");

// Parameterize camera using values from the application

anariSetParameter(device, camera, "position", ANARI_FLOAT32_VEC3, &cam_pos);

anariSetParameter(device, camera, "direction", ANARI_FLOAT32_VEC3, &cam_view);

anariSetParameter(device, camera, "up", ANARI_FLOAT32_VEC3, &cam_up);

// Commit set parameters to the camera for use in the next rendered frame

anariCommitParameters(device, camera);

API Design: Objects
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// Render one frame
anariRenderFrame(device, frame);

// Wait on the frame to be completed (anariMapFrame() will block if needed)
anariFrameReady(device, frame, ANARI_WAIT);

// Get pointer to the pixels in the color channel
uint32_t width = 0, height = 0;
ANARIDataType type = ANARI_UNKNOWN;
uint32_t *pixels =

(uint32_t *)anariMapFrame(device, frame, "channel.color", &width, &height, &type);

// Consume the pixels, in this case writing them to a file
writePNG("anari_frame.png", pixels, type, width, height);

// Unmap the pixel buffer and move on to the next frame
anariUnmapFrame(device, frame, "channel.color");

// ...

API Design: Rendering Frames
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// Render one frame
anariRenderFrame(device, frame);

// Wait on the frame to be completed (anariMapFrame() will block if needed)
anariFrameReady(device, frame, ANARI_WAIT);

// Get pointer to the pixels in the color channel
uint32_t width = 0, height = 0;
ANARIDataType type = ANARI_UNKNOWN;
uint32_t *pixels =

(uint32_t *)anariMapFrame(device, frame, "channel.color", &width, &height, &type);

// Consume the pixels, in this case writing them to a file
writePNG("anari_frame.png", pixels, type, width, height);

// Unmap the pixel buffer and move on to the next frame
anariUnmapFrame(device, frame, "channel.color");

// ...
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// Render one frame
anariRenderFrame(device, frame);

// Wait on the frame to be completed (anariMapFrame() will block if needed)
anariFrameReady(device, frame, ANARI_WAIT);

// Get pointer to the pixels in the color channel
uint32_t width = 0, height = 0;
ANARIDataType type = ANARI_UNKNOWN;
uint32_t *pixels =

(uint32_t *)anariMapFrame(device, frame, "channel.color", &width, &height, &type);

// Consume the pixels, in this case writing them to a file
writePNG("anari_frame.png", pixels, type, width, height);

// Unmap the pixel buffer and move on to the next frame
anariUnmapFrame(device, frame, "channel.color");

// ...

API Design: Rendering Frames
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● Details of specific object subtype extensions

○ Geometries, materials, samplers, lights, spatial fields, volumes, 

cameras…

● Device introspection – detecting extensions + parameter information

● Asynchronous operations: rendering vs. scene updates, thread safety

● Multi-frame and multi-device application architecture

● Array ownership semantics + content updates

● Performance considerations

● Diversity of implementation approaches and design choices

Additional Topics
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ANARI is Portable (API Uniformity)
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ANARI is Scalable (Feature Differentiation)

• By not prescribing “how” things are rendered, 

implementations can scale…

○ Image Quality (lighting, materials, etc.)

○ Available HW (multi-GPU, multi-node)

○ Render Rate

○ Scene Size (geometry, volumes, instances)

○ Animation Update Rate
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Boeing CFD Simulation 250M DLA Particles VDB CT Scan

DNS VolumeDNS Isosurface NekRs (Ascent) S3D (Ascent)1B Spheres Wing Sim

Elevating Research with ANARI

Thunderstorm
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Elevating Research with ANARI
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Call to Action

● Try out the ANARI-SDK: (https://github.com/KhronosGroup/ANARI-SDK)
○ Make a “hello world” ANARI program with C++ or Python

○ Integrate the API with your research application(s)

○ Try out the various implementations: VisRTX/GL, OSPRay, Visionaray, Barney, Cycles, 

…
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● Try out the ANARI-SDK: (https://github.com/KhronosGroup/ANARI-SDK)
○ Make a “hello world” ANARI program with C++ or Python

○ Integrate the API with your research application(s)

○ Try out the various implementations: VisRTX/GL, OSPRay, Visionaray, Barney, Cycles, 

…

● Explore implementing ANARI using your renderer/engine
○ Reference the ‘helide’ device inside the SDK or other FOSS implementations
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Call to Action

● Try out the ANARI-SDK: (https://github.com/KhronosGroup/ANARI-SDK)
○ Make a “hello world” ANARI program with C++ or Python

○ Integrate the API with your research application(s)

○ Try out the various implementations: VisRTX/GL, OSPRay, Visionaray, Barney, Cycles, 

…

● Explore implementing ANARI using your renderer/engine
○ Reference the ‘helide’ device inside the SDK or other FOSS implementations

● Get involved with the standard
○ Join the ANARI Working Group (for Khronos members)

■ Weekly WG meetings are Wednesdays @ 10am Pacific

○ Join the ANARI Advisory Panel (for Khronos non-members)

■ Mailing list + on-demand online discussions

○ Open issues on GitHub, both the SDK + specification



This work is licensed under a Creative Commons Attribution 4.0 International License © The Khronos® Group Inc. 2024 - Page 70

Call to Action

● Try out the ANARI-SDK: (https://github.com/KhronosGroup/ANARI-SDK)
○ Make a “hello world” ANARI program with C++ or Python

○ Integrate the API with your research application(s)

○ Try out the various implementations: VisRTX/GL, OSPRay, Visionaray, Barney, Cycles, 

…

● Explore implementing ANARI using your renderer/engine
○ Reference the ‘helide’ device inside the SDK or other FOSS implementations

● Get involved with the standard
○ Join the ANARI Working Group (for Khronos members)

■ Weekly WG meetings are Wednesdays @ 10am Pacific

○ Join the ANARI Advisory Panel (for Khronos non-members)

■ Mailing list + on-demand online discussions

○ Open issues on GitHub, both the SDK + specification


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16: API Design: Balancing Opposing Forces
	Slide 17: API Design: Balancing Opposing Forces
	Slide 18: API Design: Balancing Opposing Forces
	Slide 19: API Design: Balancing Opposing Forces
	Slide 20: API Design: Balancing Opposing Forces
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58: API Design: Balancing Opposing Forces
	Slide 59: ANARI is Portable (API Uniformity)
	Slide 60: ANARI is Scalable (Feature Differentiation)
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67: Call to Action
	Slide 68: Call to Action
	Slide 69: Call to Action
	Slide 70: Call to Action

