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Vulkan - Happy (Belated) Birthday J
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1) Mathias ðVulkan Extensions for Maxwell & Pascal

4) NunoðGameWorksHBAO+ on Vulkan3) Kyle ðVulkan in Nsight

2) Tristan - GPU Work Creation

gameworks.nvidia.com
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New Khronos, Multi -Vendor and NVIDIA functionality!

NVIDIA GDC Vulkan developer driver

Version 376.98 for Windows & Linux

https://developer.nvidia.com/vulkan -driver

LunarGSDK

Version 1.0.42.0 

https://www.lunarg.com/vulkan -sdk/

gameworks.nvidia.com
https://developer.nvidia.com/vulkan-driver
https://www.lunarg.com/vulkan-sdk/
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NVIDIA GPU architectures

Kepler (2012)

GTX 600 series

GTX 700 series

Maxwell (2014)

GTX 900 series

Pascal (2016)

GTX 1000 series

gameworks.nvidia.com
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extensions

API usability (Kepler+)

VK_KHR_push_descriptor, VK_KHR_descriptor_update_template, 
VK_KHR_get_physical_device_properties2, VK_KHR_maintenance1, 
VK_KHR_shader_draw_parameters

Cross process memory sharing & synchronization (Kepler+)

VK_KHX_external_memory/semaphore*

Explicit Multi -GPU for AFR, SFR, VR (Kepler+)

VK_KHX_device_group/creation

Multi -View for VR (Kepler+)

VK_KHX_multiview

gameworks.nvidia.com
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Multi -Vendor                 extensions

Cross lane shader intrinsics (Kepler+)

VK_EXT_shader_subgroup_vote

VK_EXT_shader_subgroup_ballot

Additional discard rectangles (Kepler+)

VK_EXT_discard_rectangles

gameworks.nvidia.com
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extensions (1/2)

Improved Memory Management (Kepler+)

VK_NV_dedicated_allocation

https://developer.nvidia.com/ whatõs-your -vulkan -memory -type

MSAA improvements (Maxwell+)

VK_NV_sample_mask_override_coverage

GPU Work creation (Kepler+)

VK_NVX_device_generated_commands

gameworks.nvidia.com
https://developer.nvidia.com/what’s-your-vulkan-memory-type
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extensions (2/2)

Viewport Broadcast (Maxwell+)

VK_NV_viewport_array2

VK_NV_geometry_shader_passthrough

Viewport Swizzle (Maxwell+)

VK_NV_viewport_swizzle

Simultaneous Multi Projection (Pascal)

VK_NV_clip_space_w_scaling

VK_NVX_multiview_per_view_attributes

gameworks.nvidia.com
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VK_NV_viewport_array2 (1/2)

ÅNew: broadcast into multiple viewports

ÅSame clip space position!

ÅCan scale and offset x,y via viewport transformation

ÅN = 16

Viewport 1

Viewport 2

Viewport N

Geometry 
Pipeline

gameworks.nvidia.com
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VK_NV_viewport_array2 (2/2)
out highp int gl_ViewportMask[]; 

#extension GL_ARB_shader_viewport_layer_array : require
#extension GL_NV_viewport_array2 : require

void main()
{

// VK 1.0: write in GS, read in FS
// GL_ARB_shader_viewport_layer_array : write in VS, TS, GS
gl_ViewportIndex = 2;

// GL_NV_viewport_array2: write in VS, TS, GS
gl_ViewportMask [0] = 0x07; // viewports 0, 1 and 2

}

gameworks.nvidia.com
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VK_NV_passthrough_geometry_shader (1/2)

Regular geometry shader

Flexible, expand geometry , has performance impact

Common use case òpass throughó triangle into  viewport / rendertarget layer

New: explicit pass -through geometry shader

No geometry expansion

Can vary some per primitive data e.g. viewport layer / mask (for culling)

Multi Resolution Shading

3x3 grid viewports of varying resolutions

Compute overlapping viewports & broadcast

gameworks.nvidia.com
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VK_NV_passthrough_geometry_shader (2/2)
// regular geometry shader

layout(triangles) in;

in Inputs  {vec2 texcoord ;} v_in [];

layout( triangle_strip,max_vertices =3) out;
out Outputs{vec2 texcoord ;};

in gl_PerVertex {vec4 gl_Position ;} gl_in [];

void main() {
int layer = compute_layer ();
for ( int i = 0; i < 3; i++) {

gl_Position = gl_in [ i ]. gl_Position ;
texcoord = v_in [ i ]. texcoord ;
gl_Layer = layer;
EmitVertex ();

}}

// passthrough geometry shader
#extension GL_NV_geometry_shader_passthrough : require

layout(triangles) in;
layout( passthrough )
in Inputs {vec2 texcoord ;} v_in [];

layout( passthrough )
in gl_PerVertex {vec4 gl_Position ;} gl_in [];

void main() {

gl_Layer = compute_layer ();
}

gameworks.nvidia.com
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VK_NV_clip_space_w_scaling (1/2)

Åὺ

ὼ
ώ
ᾀ
ύ

ÅNew viewport state: ύ ύ ὃὼ ὄώ

Åὺ

ÅLens Matched Shading

Å2x2 viewports, per viewport A & B

Compute overlapping viewports & broadcast

gameworks.nvidia.com
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VK_NV_clip_space_w_scaling (2/2)

VkViewportWScalingNV wCoeffs [1] = {  4.0f, /*A */ 0.2f  /* B */ };

VkPipelineViewportWScalingStateCreateInfoNV vpWScalingInfo = {
VK_STRUCTURE_TYPE_PIPELINE_VIEWPORT_W_SCALING_STATE_CREATE_INFO_NV, nullptr ,

VK_TRUE, /* viewportWScalingEnable */
1,       /* viewportCount */
wCoeffs /* pViewportWScalings */

};

VkPipelineViewportStateCreateInfo vpStateInfo = {
VK_STRUCTURE_TYPE_PIPELINE_VIEWPORT_STATE_CREATE_INFO, & vpWScalingInfo Ɨ ƛ

};
VkDynamicState dynStates [] = { VK_DYNAMIC_STATE_VIEWPORT_W_SCALING_NV };
vkCmdSetViewportWScalingNV ( cmd, 0 , 1, wCoeffs );
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