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CL Entry points

CL Validation

Front-End (CL 
Runtime)

VK Back-End
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OpenCL is a favored high-level (front-end) language!
• Easier to write than VK (SPIR-V)

No need for a native implementation stack
• Compute pipeline (less state, etc.), kernels compiled 

offline/optimized, low added overhead

Improved Ecosystem
• Non-fragmented mobile driver story
• GL/CL Inter-op
• Flexible and Open Source
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• Use open-source CLSPV compiler
• (CL  SPIRV) translation

• Integrate CLSPV into ANGLE code 
base

• Implement CL Runtime in ANGLE
• Leverage existing ANGLE infrastructure 

and SW Architecture

Vulkan Entry

Vulkan Driver

GPU HAL / HW
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Almost a 1-1 mapping for most pieces
• e.g. Devices, Buffers, Images, Samplers, etc.

Pieces that are different still have similar API paradigms
• clCreateCommandQueue VKCommandBuffer
• clCreateKernel VKCreateComputePipeLines

Command processing
• clEnqueue*  vkCmd*
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•Target: OpenCL 3.0 Full Profile
• Not Immediately Supported: SVM, Device Enqueue

•CLSPV has been validated for OpenCL 3.0: ~95% CTS passing.

•Started ANCLE development efforts ~6 months ago, and we are 
already ~50% CTS passing OpenCL 3.0. 
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• 100% Conformance 

• Performance/Profiling!

• Productize for upcoming mobile phones!

• Benefit from the Open Source Community
• Portable OpenCL via a Vulkan HAL reality

Make OpenCL a first-class citizen in Android by relying on 
Vulkan as its Native Driver
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kernel = clCreateKernel(program, "myGEMM1", &err)

err = clSetKernelArg(kernel, 0, sizeof(int), (void*)&M);

err = clSetKernelArg(kernel, 1, sizeof(int), (void*)&N);

err = clSetKernelArg(kernel, 2, sizeof(int), (void*)&K);

err = clSetKernelArg(kernel, 3, sizeof(cl_mem), (void*)&A);

err = clSetKernelArg(kernel, 4, sizeof(cl_mem), (void*)&B);

err = clSetKernelArg(kernel, 5, sizeof(cl_mem), (void*)&C);

const int TS = 32;

const size_t local[2] = { TS, TS };

const size_t global[2] = { M, N };

err = clEnqueueNDRangeKernel(queue, kernel, 2, NULL,

global, local, 0, NULL, &event);

err = clWaitForEvents(1, &event);
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

__kernel void math_kernel16( __global float16* out, 
__global float16* in )

{

size_t i = get_global_id(0);

out[i] = acosh( in[i] );

}

%2174 = OpExtInstImport "NonSemantic.ClspvReflection.2"

..

OpEntryPoint GLCompute %545 "math_kernel16" %gl_GlobalInvocationID

%2175 = OpString "math_kernel16"

%2177 = OpString "out"

%2180 = OpString "in"

….

%uint_0 = OpConstant %uint 0

%_ptr_StorageBuffer_float = OpTypePointer StorageBuffer %float

%uint_1 = OpConstant %uint 1

%uint_2 = OpConstant %uint 2

%uint_3 = OpConstant %uint 3

// Kernel Argument Info (GetKernelArgInfo CL API)

%2176 = OpExtInst %void %2174 Kernel %545 %2175 

%2178 = OpExtInst %void %2174 ArgumentInfo %2177

%2179 = OpExtInst %void %2174 ArgumentStorageBuffer %2176 %uint_0 %uint_0 
%uint_0 %2178

%2181 = OpExtInst %void %2174 ArgumentInfo %2180

%2182 = OpExtInst %void %2174 ArgumentStorageBuffer %2176 %uint_1 %uint_0 
%uint_1 %2181

%2183 = OpExtInst %void %2174 SpecConstantWorkgroupSize %uint_0 %uint_1 
%uint_2

http://htmlpreview.github.io/?https://github.com/Khronos
Group/SPIRV-
Registry/blob/master/nonsemantic/NonSemantic.ClspvRefl
ection.html


