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cl_platform_id 0AMD’s OpenCL.dll

cl_platform_id 1Intel’s OpenCL.dll

cl_platform_id 2NVIDIA’s OpenCL.dll

AMD’s Vulkan.dll

NVIDIA’s Vulkan.dll

Intel’s Vulkan.dll VkInstance
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cl_device_id for 
AMD’s GPU

cl_platform_id 1

cl_device_id for
Intel’s CPU

cl_device_id for 
NVIDIA’s GPU

VkPhysicalDevice 
for AMD’s GPU

VkPhysicalDevice 
for NVIDIA’s GPU

VkPhysicalDevice 
for Intel’s GPUVkInstance

cl_device_id for 
Intel’s GPU

cl_platform_id 0

cl_platform_id 2
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cl_device_id for 
AMD’s GPU cl_context 0

cl_device_id for
Intel’s CPU

cl_device_id for 
NVIDIA’s GPU

cl_device_id for 
Intel’s GPU

cl_context 1

cl_context 2

VkPhysicalDevice 
for AMD’s GPU VkDevice 0

VkPhysicalDevice 
for NVIDIA’s GPU

VkPhysicalDevice 
for Intel’s GPU VkDevice 1

VkDevice 2
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cl_mem for buffer VkBuffer VkDeviceMemory

VkImage VkDeviceMemorycl_mem for image



cl_mem buffer = clCreateBuffer(context
  CL_MEM_READ_WRITE, 1024, nullptr,
  &errorcode);

CL_CHK(errorcode);

vk::QueueFamilyProperties p =
  physicalDevice.getQueueFamilyProperties();

std::vector<uint32_t> idxs;
for (uint32_t k = 0; k < p.size(); k++)
  if (vk::QueueFlagBits::eCompute &
    p[k].queueFlags)
    idxs.push_back(k);

vk::BufferCreateInfo info;
info.setSize(1024);
info.setUsage(
  vk::BufferUsageFlagBits::eTransferSrc |
  vk::BufferUsageFlagBits::eTransferDst |
  vk::BufferUsageFlagBits::eStorageBuffer);
info.setSharingMode(
  vk::SharingMode::eConcurrent);
info.setQueueFamilyIndexCount(idxs.size());
info.setPQueueFamilyIndices(idxs.data());

vk::Buffer buffer;
VK_CHK(device.createBuffer(info,
  nullptr, &buffer));



// Vulkan can be a little verbose ;) vk::MemoryRequirements requirements =
 device.getBufferMemoryRequirements(buffer);

vk::PhysicalDeviceMemoryProperties props =
  physicalDevice.getMemoryProperties();

uint32_t typeIndex = 0;

vk::MemoryPropertyFlags flags =
  vk::MemoryPropertyFlagBits::eHostVisible;

for (uint32_t k = 0;
  k < props.memoryTypeCount; k++) {
  vk::MemoryType ty = props.memoryTypes[k];

  const vk::DeviceSize heapSize =
    props.memoryHeaps[ty.heapIndex].size;

  if ((flags & ty.propertyFlags) &&
    (requirements.memoryTypeBits & (1 << k))
    && (heapSize >= requirements.size))
    typeIndex = k;
}



// Vulkan can be a little verbose ;) vk::MemoryAllocateInfo info;

info.setAllocationSize(requirements.size);
info.setMemoryTypeIndex(typeIndex);

vk::DeviceMemory mem;

VK_CHK(device.allocateMemory(
  info, nullptr, &mem));

VK_CHK(device.bindBufferMemory(
  buffer, memory, 0));
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https://developer.nvidia.com/vulkan-memory-management
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cl_int errorcode;

cl_command_queue command_queue =
  clCreateCommandQueue(context, device,
  CL_QUEUE_OUT_OF_ORDER_EXEC_MODE_ENABLE,
  &errorcode);

CK_CHK(errorcode);

uint32_t queueFamilyIndex = UINT32_MAX;

for (uint32_t i = 0; i < props.size(); i++)
  if (vk::QueueFlagBits::eCompute &
    props[i].queueFlags) {
    queueFamilyIndex = i;
    break;
  }
}

if (UINT32_MAX == queueFamilyIndex) {
  // ... error!
}

vk::Queue queue = device.getQueue(
  queueFamilyIndex, 0);



// Vulkan can be a little verbose ;) vk::CreateCommandPoolInfo info;

info.setQueueFamilyIndex(queueFamilyIndex);

vk::CommandPool commandPool;

VK_CHK(device.createCommandPool(
  &info, nullptr, &commandPool));

vk::CommandBufferAllocateInfo cbInfo;

cbInfo.setCommandPool(commandPool);
cbInfo.setLevel(
  vk::CommandBufferLevel::ePrimary);
cbInfo.setCommandBufferCount(1);

vk::CommandBuffer commandBuffer;

VK_CHK(commandPool.allocateCommandBuffers(
  &cbInfo, &commandBuffer));
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// Vulkan can be a little verbose ;) vk::CreateFenceInfo fInfo;

vk::Fence fence;

VK_CHK(device.createFence(
  &fInfo, nullptr, &fence));

vk::CreateSemaphoreInfo sInfo;

vk::Semaphore semaphore;

VK_CHK(device.createSemaphore(
  &sInfo, nullptr, &semaphore));

vk::CreateEventInfo eInfo;

vk::Event event;

VK_CHK(device.createEvent(
  &eInfo, nullptr, &event));



uint32_t data = 42;

cl_event event;

CL_CHK(clEnqueueFillBuffer(
  command_queue, buffer, &data,
  sizeof(data), 0, 1024, 0, nullptr,
  &event));

// Will start any previous commands
// running
CL_CHK(clFlush(command_queue));

// Waiting for an event that is set
// from a previously enqueued command
// will start it running
CL_CHK(clWaitForEvents(1, &event));

// Or we can start the commands and wait
// on them all to finish
CL_CHK(clFinish(command_queue));

VK_CHK(commandBuffer.begin());
commandBuffer.fillBuffer(
  buffer, 0, 1024, 42);
commandBuffer.setEvent(event,
  vk::PipelineStageFlagBits::eAllCommands);
VK_CHK(commandBuffer.end());

vk::SubmitInfo submitInfo;
submitInfo.setCommandBufferCount(1); 
submitInfo.setPCommandBuffers(
  &commandBuffer);

VK_CHK(queue.submit(1, &submitInfo, fence));

vk::Result status;
do {
  status = device.getEventStatus(event);
} while(vk::Result::eEventUnset == status);

VK_CHK(device.waitForFences(1, &fence,
  true, UINT64_MAX));

VK_CHK(device.waitIdle());
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VkPipelineLayoutVkPipelineVkShaderModule VkDescriptor-
SetLayout

vkCmdBindPipeline

VkCommandBuffer

VkDescriptorSetvkCmdBind-
DescriptorSets
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https://github.com/google/clspv
https://github.com/google/clspv
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https://www.khronos.org/assets/uploads/developers/library/2017-siggraph/06_3D-BOF-SIGGRAPH_Aug17.pdf
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https://github.com/google/clspv/blob/master/docs/OpenCLCOnVulkan.md
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