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Modules

flags
See CUstreamWaitValue flags.

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE, CUDA ERROR NOT SUPPORTED

Description

Engueues a synchronization of the stream on the given memory location. Work ordered after
the operation will block until the given condition on the memory is satisfied. By default, the
condition is to wait for (int32_t)(*addr - value) >= 0, a cyclic greater-or-equal. Other condition
types can be specified via flags.

If the memory was registered via cuMemHostRegister(], the device pointer should be obtained
with cuMemHostGetDevicePointer(). This function cannot be used with managed memory
(cuMemAllocManaged).

Support for this can be queried with cuDeviceGetAttribute() and
CU_DEVICE_ATTRIBUTE CAN_USE_STREAM_MEM_QOPS.

Support for CU_STREAM_WAIT_VALUE_NOR can be queried with cuDeviceGetAttribute(] and
CU DEVICE ATTRIBUTE CAN USE STREAM WAIT VALUE NOR.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuStreamWaitValueb4, cuStreamWriteValue32, cuStreamWriteValueb4,
cuStreamBatchMemOp, cuMemHostRegister, cuStreamWaitEvent

CUresult cuStreamWaitValueé4 (CUstream stream,
CUdeviceptr addr, cuuinté4_t value, unsigned int
flags)

Wait on a memory location.

Parameters

stream

The stream to synchronize on the memory location.
addr
The memory location to wait on.
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Modules

Returns
CUDA SUCCESS, CUDA ERROR INVALID DEVICE

Description

Blocks which are not in use by a graph that is either currently executing or scheduled to
execute are freed back to the operating system.

See also:

cuGraphAddMemAllocNode, cuGraphAddMemFreeNode

CUresult cuDeviceSetGraphMemAttribute (CUdevice
device, CUgraphMem_attribute attr, void *value)

Set asynchronous allocation attributes related to graphs.

Parameters

device

- Specifies the scope of the query
attr

- attribute to get
value

- pointer to value to set

Returns
CUDA SUCCESS, CUDA ERROR INVALID DEVICE

Description
Valid attributes are:

» CU _GRAPH MEM_ATTR_USED MEM_HIGH: High watermark of memory, in bytes,
associated with graphs since the last time it was reset. High watermark can only be reset
to zero.

» CU _GRAPH MEM_ATTR_RESERVED MEM_HIGH: High watermark of memory, in bytes,
currently allocated for use by the CUDA graphs asynchronous allocator.

See also:

cuGraphAddMemAllocNode, cuGraphAddMemFreeNode
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CUresult cuGraphAddChildGraphNode (CUgraphNode
*phGraphNode, CUgraph hGraph, const CUgraphNode
*dependencies, size_t numDependencies, CUgraph

childGraph]

Creates a child graph node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
childGraph

- The graph to clone into this node

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE,

Description

Creates a new node which executes an embedded graph, and adds it to hGraph with
numDependencies dependencies specified via dependencies. It is possible for
numDependencies to be 0, in which case the node will be placed at the root of the graph.
dependencies may not have any duplicate entries. A handle to the new node will be returned
in phGraphNode.

If hGraph contains allocation or free nodes, this call will return an error.

The node executes an embedded child graph. The child graph is cloned in this call.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:
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cuGraphChildGraphNodeGetGraph, cuGraphCreate, cuGraphDestroyNode,
cuGraphAddEmptyNode, cuGraphAddKernelNode, cuGraphAddHostNode,
cuGraphAddMemcpyNode, cuGraphAddMemsetNode, cuGraphClone

CUresult cuGraphAddDependencies (CUgraph
hGraph, const CUgraphNode *from, const

CUgraphNode *to, size_t numDependencies)
Adds dependency edges to a graph.

Parameters

hGraph

- Graph to which dependencies are added
from

- Array of nodes that provide the dependencies
to

- Array of dependent nodes
numDependencies

- Number of dependencies to be added

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE

Description

The number of dependencies to be added is defined by numDependencies Elements in from
and to at corresponding indices define a dependency. Each node in from and to must belong
to hGraph.

If numDependencies is 0, elements in from and to will be ignored. Specifying an existing
dependency will return an error.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphRemoveDependencies, cuGraphGetEdges, cuGraphNodeGetDependencies,
cuGraphNodeGetDependentNodes
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CUresult cuGraphAddEmptyNode (CUgraphNode
*phGraphNode, CUgraph hGraph, const CUgraphNode
*dependencies, size_t numDependencies])

Creates an empty node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE,

Description

Creates a new node which performs no operation, and adds it to hGraph with
numDependencies dependencies specified via dependencies. It is possible for
numDependencies to be 0, in which case the node will be placed at the root of the graph.
dependencies may not have any duplicate entries. A handle to the new node will be returned
in phGraphNode.

An empty node performs no operation during execution, but can be used for transitive
ordering. For example, a phased execution graph with 2 groups of n nodes with a barrier
between them can be represented using an empty node and 2*n dependency edges, rather
than no empty node and n"*2 dependency edges.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphCreate, cuGraphDestroyNode, cuGraphAddChildGraphNode, cuGraphAddKernelNode,
cuGraphAddHostNode, cuGraphAddMemcpyNode, cuGraphAddMemsetNode
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CUresult cuGraphAddEventRecordNode
(CUgraphNode *phGraphNode, CUgraph hGraph,
const CUgraphNode *dependencies, size_t
numDependencies, CUevent event]

Creates an event record node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
event

- Event for the node

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_NOT_SUPPORTED, CUDA_ERROR_INVALID_VALUE

Description

Creates a new event record node and adds it to hGraph with numDependencies
dependencies specified via dependencies and event specified in event. It is possible for
numDependencies to be 0, in which case the node will be placed at the root of the graph.
dependencies may not have any duplicate entries. A handle to the new node will be returned
in phGraphNode.

Each launch of the graph will record event to capture execution of the node’s dependencies.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:
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cuGraphAddEventWaitNode, cuEventRecordWithFlags, cuStreamWaitEvent, cuGraphCreate,
cuGraphDestroyNode, cuGraphAddChildGraphNode, cuGraphAddEmptyNode,
cuGraphAddKernelNode, cuGraphAddMemcpyNode, cuGraphAddMemsetNode,

CUresult cuGraphAddEventWaitNode (CUgraphNode
*phGraphNode, CUgraph hGraph, const CUgraphNode
*dependencies, size_t numDependencies, CUevent
event]

Creates an event wait node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
event

- Event for the node

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_NOT_SUPPORTED, CUDA_ERROR_INVALID_VALUE

Description

Creates a new event wait node and adds it to hGraph with numDependencies

dependencies specified via dependencies and event specified in event. It is possible for
numDependencies to be 0, in which case the node will be placed at the root of the graph.
dependencies may not have any duplicate entries. A handle to the new node will be returned
in phGraphNode.

The graph node will wait for all work captured in event. See cuEventRecord|(] for details on
what is captured by an event. event may be from a different context or device than the launch
stream.

Note:
> Graph objects are not threadsafe. More here.
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- > Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddEventRecordNode, cuEventRecordWithFlags, cuStreamWaitEvent,
cuGraphCreate, cuGraphDestroyNode, cuGraphAddChildGraphNode, cuGraphAddEmptyNode,
cuGraphAddKernelNode, cuGraphAddMemcpyNode, cuGraphAddMemsetNode,

CUresult
cuGraphAddExternalSemaphoresSignalNode
(CUgraphNode *phGraphNode, CUgraph
hGraph, const CUgraphNode *dependencies,
size_t numDependencies, const
CUDA_EXT_SEM_SIGNAL_NODE_PARAMS
*nodeParams]

Creates an external semaphore signal node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
nodeParams

- Parameters for the node

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_NOT_SUPPORTED, CUDA_ERROR_INVALID_VALUE

Description

Creates a new external semaphore signal node and adds it to hGraph with
numDependencies dependencies specified via dependencies and arguments specified in
nodeParams. It is possible for numDependencies to be 0, in which case the node will be
placed at the root of the graph. dependencies may not have any duplicate entries. A handle
to the new node will be returned in phGraphNode.
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Performs a signal operation on a set of externally allocated semaphore objects when the node
is launched. The operation(s) will occur after all of the node's dependencies have completed.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphExternalSemaphoresSignalNodeGetParams,
cuGraphExternalSemaphoresSignalNodeSetParams,
cuGraphExecExternalSemaphoresSignalNodeSetParams,
cuGraphAddExternalSemaphoresWaitNode, culmportExternalSemaphore,
cuSignalExternalSemaphoresAsync, cuWaitExternalSemaphoresAsync, cuGraphCreate,
cuGraphDestroyNode, cuGraphAddEventRecordNode, cuGraphAddEventWaitNode,
cuGraphAddChildGraphNode, cuGraphAddEmptyNode, cuGraphAddKernelNode,
cuGraphAddMemcpyNode, cuGraphAddMemsetNode,

CUresult cuGraphAddExternalSemaphoresWaitNode
(CUgraphNode *phGraphNode, CUgraph

hGraph, const CUgraphNode *dependencies,

size_t numDependencies, const
CUDA_EXT_SEM_WAIT_NODE_PARAMS
*nodeParams]

Creates an external semaphore wait node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
nodeParams

- Parameters for the node
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_NOT_SUPPORTED, CUDA_ERROR_INVALID_VALUE

Description

Creates a new external semaphore wait node and adds it to hGraph with numDependencies
dependencies specified via dependencies and arguments specified in nodeParams. It is
possible for numDependencies to be 0, in which case the node will be placed at the root of
the graph. dependencies may not have any duplicate entries. A handle to the new node will
be returned in phGraphNode.

Performs a wait operation on a set of externally allocated semaphore objects when the
node is launched. The node’s dependencies will not be launched until the wait operation has
completed.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphExternalSemaphoresWaitNodeGetParams,
cuGraphExternalSemaphoresWaitNodeSetParams,
cuGraphExecExternalSemaphoresWaitNodeSetParams,
cuGraphAddExternalSemaphoresSignalNode, culmportExternalSemaphore,
cuSignalExternalSemaphoresAsync, cuWaitExternalSemaphoresAsync, cuGraphCreate,
cuGraphDestroyNode, cuGraphAddEventRecordNode, cuGraphAddEventWaitNode,
cuGraphAddChildGraphNode, cuGraphAddEmptyNode, cuGraphAddKernelNode,
cuGraphAddMemcpyNode, cuGraphAddMemsetNode,
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CUresult cuGraphAddHostNode (CUgraphNode
*phGraphNode, CUgraph hGraph, const CUgraphNode

*dependencies, size_t numDependencies, const
CUDA_HOST NODE_PARAMS *nodeParams)]

Creates a host execution node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
nodeParams

- Parameters for the host node

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_NOT_SUPPORTED, CUDA_ERROR_INVALID_VALUE

Description

Creates a new CPU execution node and adds it to hGraph with numDependencies
dependencies specified via dependencies and arguments specified in nodeParams. It is
possible for numDependencies to be 0, in which case the node will be placed at the root of
the graph. dependencies may not have any duplicate entries. A handle to the new node will
be returned in phGraphNode.

When the graph is launched, the node will invoke the specified CPU function. Host nodes are
not supported under MPS with pre-Volta GPUs.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:
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cuLaunchHostFunc, cuGraphHostNodeGetParams, cuGraphHostNodeSetParams,
cuGraphCreate, cuGraphDestroyNode, cuGraphAddChildGraphNode, cuGraphAddEmptyNode,
cuGraphAddKernelNode, cuGraphAddMemcpyNode, cuGraphAddMemsetNode

CUresult cuGraphAddKernelNode (CUgraphNode
*phGraphNode, CUgraph hGraph, const CUgraphNode

*dependencies, size_t numDependencies, const
CUDA KERNEL NODE PARAMS *nodeParams]

Creates a kernel execution node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
nodeParams

- Parameters for the GPU execution node

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Creates a new kernel execution node and adds it to hGraph with numDependencies
dependencies specified via dependencies and arguments specified in nodeParams. ltis
possible for numDependencies to be 0, in which case the node will be placed at the root of
the graph. dependencies may not have any duplicate entries. A handle to the new node will
be returned in phGraphNode.

The CUDA_KERNEL_NODE_PARAMS structure is defined as:

[ typedef struct CUDA KERNEL NODE PARAMS st {
CUfunction func;
unsigned int gridDimX;
unsigned int gridDimY;
unsigned int gridDimZ;
unsigned int blockDimX;
unsigned int blockDimY;
unsigned int blockDimZ;
unsigned int sharedMemBytes;
voilid **kernelParams;
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void **extra;
} CUDA KERNEL NODE PARAMS;

When the graph is launched, the node will invoke kernel func on a [gridDimX x gridDimy
x gridDimz) grid of blocks. Each block contains (blockDimX x blockDimY x blockDimZ)
threads.

sharedMemBytes sets the amount of dynamic shared memory that will be available to each
thread block.

Kernel parameters to func can be specified in one of two ways:

1) Kernel parameters can be specified via kernelParams. If the kernel has N

parameters, then kernelParams needs to be an array of N pointers. Each pointer, from
kernelParams[0] to kernelParams[N-1], points to the region of memory from which the
actual parameter will be copied. The number of kernel parameters and their offsets and sizes
do not need to be specified as that information is retrieved directly from the kernel's image.

2) Kernel parameters for non-cooperative kernels can also be packaged by the application
into a single buffer that is passed in via extra. This places the burden on the application of
knowing each kernel parameter's size and alignment/padding within the buffer. The extra
parameter exists to allow this function to take additional less commonly used arguments.
extra specifies a list of names of extra settings and their corresponding values. Each extra
setting name is immediately followed by the corresponding value. The list must be terminated
with either NULL or CU_LAUNCH_PARAM_END.

» CU_LAUNCH_ PARAM_END, which indicates the end of the extra array;

» CU_LAUNCH_PARAM_BUFFER_POINTER, which specifies that the next value in extra
will be a pointer to a buffer containing all the kernel parameters for launching kernel

func;

» CU_LAUNCH PARAM BUFFER SIZE, which specifies that the next value in
extra will be a pointer to a size_t containing the size of the buffer specified with
CU_LAUNCH_PARAM_BUFFER_POINTER;

The error CUDA_ERROR_INVALID VALUE will be returned if kernel parameters are specified
with both kernelParams and extra (i.e. both kernelParams and extra are non-NULL]J.
CUDA_ERROR_INVALID_VALUE will be returned if extra is used for a cooperative kernel.

The kernelParams or extra array, as well as the argument values it points to, are copied
during this call.

Note:

Kernels launched using graphs must not use texture and surface references. Reading or
writing through any texture or surface reference is undefined behavior. This restriction does
not apply to texture and surface objects.

CUDA Driver API TRM-06703-001 _v11.4.2 | 335



Modules

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

culLaunchKernel, cuLaunchCooperativeKernel, cuGraphKernelNodeGetParams,
cuGraphKernelNodeSetParams, cuGraphCreate, cuGraphDestroyNode,
cuGraphAddChildGraphNode, cuGraphAddEmptyNode, cuGraphAddHostNode,
cuGraphAddMemcpyNode, cuGraphAddMemsetNode

CUresult cuGraphAddMemAllocNode (CUgraphNode
*phGraphNode, CUgraph hGraph, const CUgraphNode

*dependencies, size_t numDependencies,
CUDA_MEM _ALLOC_NODE PARAMS *nodeParams)

Creates an allocation node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
nodeParams

- Parameters for the node

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_NOT_SUPPORTED, CUDA_ERROR_INVALID_VALUE

Description

Creates a new allocation node and adds it to hGraph with numDependencies dependencies
specified via dependencies and arguments specified in nodeParams. It is possible for
numDependencies to be 0, in which case the node will be placed at the root of the graph.
dependencies may not have any duplicate entries. A handle to the new node will be returned
in phGraphNode.
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When cuGraphAddMemAllocNode creates an allocation node, it returns the address of

the allocation in If the allocation is freed in the same graph, by creating a free node using
cuGraphAddMemFreeNode, the allocation can be accessed by nodes ordered after the
allocation node but before the free node. These allocations cannot be freed outside the owning
graph, and they can only be freed once in the owning graph.

If the allocation is not freed in the same graph, then it can be accessed not only by nodes in
the graph which are ordered after the allocation node, but also by stream operations ordered
after the graph’s execution but before the allocation is freed.

Allocations which are not freed in the same graph can be freed by:

» passing the allocation to cuMemFreeAsync or cuMemkFree;

» launching a graph with a free node for that allocation; or

» specifying CUDA_GRAPH_INSTANTIATE FLAG_AUTO_FREE ON_LAUNCH during
instantiation, which makes each launch behave as though it called cuMemFreeAsync for
every unfreed allocation.

It is not possible to free an allocation in both the owning graph and another graph. If the
allocation is freed in the same graph, a free node cannot be added to another graph. If the
allocation is freed in another graph, a free node can no longer be added to the owning graph.

The following restrictions apply to graphs which contain allocation and/or memory free nodes:

» Nodes and edges of the graph cannot be deleted.
> The graph cannot be used in a child node.
» Only one instantiation of the graph may exist at any point in time.

> The graph cannot be cloned.

Note:

» Graph objects are not threadsafe. More here.

» Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddMemFreeNode, cuGraphMemAllocNodeGetParams, cuDeviceGraphMemTrim,
cuDeviceGetGraphMemAttribute, cuDeviceSetGraphMemAttribute, cuMemAllocAsync,
cuMemFreeAsync, cuGraphCreate, cuGraphDestroyNode, cuGraphAddChildGraphNode,
cuGraphAddEmptyNode, cuGraphAddEventRecordNode, cuGraphAddEventWaitNode,
cuGraphAddExternalSemaphoresSignalNode, cuGraphAddExternalSemaphoresWaitNode,
cuGraphAddKernelNode, cuGraphAddMemcpyNode, cuGraphAddMemsetNode
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CUresult cuGraphAddMemcpyNode (CUgraphNode
*phGraphNode, CUgraph hGraph, const CUgraphNode

*dependencies, size_t numDependencies, const
CUDA_MEMCPY3D *copyParams, CUcontext ctx]

Creates a memcpy node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
copyParams

- Parameters for the memory copy
ctx

- Context on which to run the node

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Creates a new memcpy node and adds it to hGraph with numDependencies dependencies
specified via dependencies. It is possible for numDependencies to be 0, in which case
the node will be placed at the root of the graph. dependencies may not have any duplicate
entries. A handle to the new node will be returned in phGraphNode.

When the graph is launched, the node will perform the memcpy described by copyParams.
See cuMemcpy3D() for a description of the structure and its restrictions.

Memcpy nodes have some additional restrictions with regards to managed memory, if

the system contains at least one device which has a zero value for the device attribute
CU_DEVICE_ATTRIBUTE CONCURRENT_MANAGED_ACCESS. If one or more of the operands
refer to managed memory, then using the memory type CU_MEMORYTYPE_UNIFIED is
disallowed for those operand(s). The managed memory will be treated as residing on either
the host or the device, depending on which memory type is specified.
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Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuMemcpy3D, cuGraphMemcpyNodeGetParams, cuGraphMemcpyNodeSetParams,
cuGraphCreate, cuGraphDestroyNode, cuGraphAddChildGraphNode, cuGraphAddEmptyNode,
cuGraphAddKernelNode, cuGraphAddHostNode, cuGraphAddMemsetNode

CUresult cuGraphAddMemFreeNode (CUgraphNode
*phGraphNode, CUgraph hGraph, const CUgraphNode
*dependencies, size_t numDependencies,
CUdeviceptr dptr]

Creates a memory free node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
dptr

- Address of memory to free

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_NOT_SUPPORTED, CUDA_ERROR_INVALID_VALUE

Description

Creates a new memory free node and adds it to hGraph with numDependencies
dependencies specified via dependencies and arguments specified in nodeParams. ltis
possible for numDependencies to be 0, in which case the node will be placed at the root of
the graph. dependencies may not have any duplicate entries. A handle to the new node will
be returned in phGraphNode.
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cuGraphAddMemFreeNode will return CUDA_ERROR_INVALID_VALUE if the user attempts to
free:

» an allocation twice in the same graph.
> an address that was not returned by an allocation node.

» aninvalid address.
The following restrictions apply to graphs which contain allocation and/or memory free nodes:

Nodes and edges of the graph cannot be deleted.
The graph cannot be used in a child node.

Only one instantiation of the graph may exist at any point in time.

vV v v Vv

The graph cannot be cloned.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddMemAllocNode, cuGraphMemFreeNodeGetParams, cuDeviceGraphMemTrim,
cuDeviceGetGraphMemAttribute, cuDeviceSetGraphMemAttribute, cuMemAllocAsync,
cuMemFreeAsync, cuGraphCreate, cuGraphDestroyNode, cuGraphAddChildGraphNode,
cuGraphAddEmptyNode, cuGraphAddEventRecordNode, cuGraphAddEventWaitNode,
cuGraphAddExternalSemaphoresSignalNode, cuGraphAddExternalSemaphoresWaitNode,
cuGraphAddKernelNode, cuGraphAddMemcpyNode, cuGraphAddMemsetNode

CUresult cuGraphAddMemsetNode (CUgraphNode
*phGraphNode, CUgraph hGraph, const CUgraphNode
*dependencies, size_t numDependencies, const
CUDA_MEMSET NODE_PARAMS *memsetParams,
CUcontext ctx]

Creates a memset node and adds it to a graph.

Parameters

phGraphNode

- Returns newly created node
hGraph

- Graph to which to add the node
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dependencies

- Dependencies of the node
numDependencies

- Number of dependencies
memsetParams

- Parameters for the memory set
ctx

- Context on which to run the node

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE, CUDA_ERROR_INVALID_CONTEXT

Description

Creates a new memset node and adds it to hGraph with numDependencies dependencies
specified via dependencies. It is possible for numDependencies to be 0, in which case
the node will be placed at the root of the graph. dependencies may not have any duplicate
entries. A handle to the new node will be returned in phGraphNode.

The element size must be 1, 2, or 4 bytes. When the graph is launched, the node will perform
the memset described by memsetParams.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuMemsetD2D32, cuGraphMemsetNodeGetParams, cuGraphMemsetNodeSetParams,
cuGraphCreate, cuGraphDestroyNode, cuGraphAddChildGraphNode, cuGraphAddEmptyNode,
cuGraphAddKernelNode, cuGraphAddHostNode, cuGraphAddMemcpyNode

CUresult cuGraphChildGraphNodeGetGraph
(CUgraphNode hNode, CUgraph *phGraph)

Gets a handle to the embedded graph of a child graph node.

Parameters

hNode

- Node to get the embedded graph for
phGraph

- Location to store a handle to the graph
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE,

Description

Gets a handle to the embedded graph in a child graph node. This call does not clone the graph.
Changes to the graph will be reflected in the node, and the node retains ownership of the
graph.

Allocation and free nodes cannot be added to the returned graph. Attempting to do so will
return an error.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddChildGraphNode, cuGraphNodeFindInClone

CUresult cuGraphClone (CUgraph *phGraphClone,
CUgraph originalGraph]

Clones a graph.

Parameters

phGraphClone

- Returns newly created cloned graph
originalGraph

- Graph to clone

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE, CUDA ERROR OUT OF MEMORY

Description

This function creates a copy of originalGraph and returns it in phGraphClone. All
parameters are copied into the cloned graph. The original graph may be modified after this
call without affecting the clone.

Child graph nodes in the original graph are recursively copied into the clone.
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Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphCreate, cuGraphNodeFindInClone

CUresult cuGraphCreate (CUgraph *phGraph,
unsigned int flags)

Creates a graph.

Parameters
phGraph

- Returns newly created graph
flags

- Graph creation flags, must be 0

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE, CUDA_ERROR_OUT_OF_MEMORY

Description

Creates an empty graph, which is returned via phGraph.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddChildGraphNode, cuGraphAddEmptyNode, cuGraphAddKernelNode,
cuGraphAddHostNode, cuGraphAddMemcpyNode, cuGraphAddMemsetNode,
cuGraphlnstantiate, cuGraphDestroy, cuGraphGetNodes, cuGraphGetRootNodes,
cuGraphGetEdges, cuGraphClone

CUDA Driver API TRM-06703-001 _v11.4.2 | 343



Modules

CUresult cuGraphDebugDotPrint (CUgraph hGraph,

const char *path, unsigned int flags]
Write a DOT file describing graph structure.

Parameters
hGraph

- The graph to create a DOT file from
path

- The path to write the DOT file to
flags

- Flags from CUgraphDebugDot_flags for specifying which additional node information to
write

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE, CUDA ERROR OPERATING SYSTEM

Description

Using the provided hGraph, write to path a DOT formatted description of the graph. By
default this includes the graph topology, node types, node id, kernel names and memcpy
direction. £lags can be specified to write more detailed information about each node type
such as parameter values, kernel attributes, node and function handles.

CUresult cuGraphDestroy (CUgraph hGraph)

Destroys a graph.

Parameters

hGraph
- Graph to destroy

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Destroys the graph specified by hGraph, as well as all of its nodes.

n Note:
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> Graph objects are not threadsafe. More here.
> Note that this function may also return error codes from previous, asynchronous launches.
See also:

cuGraphCreate

CUresult cuGraphDestroyNode (CUgraphNode hNode])

Remove a node from the graph.

Parameters

hNode
- Node to remove

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE

Description

Removes hNode from its graph. This operation also severs any dependencies of other nodes
on hNode and vice versa.

Nodes which belong to a graph which contains allocation or free nodes cannot be destroyed.
Any attempt to do so will return an error.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddChildGraphNode, cuGraphAddEmptyNode, cuGraphAddKernelNode,
cuGraphAddHostNode, cuGraphAddMemcpyNode, cuGraphAddMemsetNode

CUresult cuGraphEventRecordNodeGetEvent
[CUgraphNode hNode, CUevent *event_out)

Returns the event associated with an event record node.

Parameters

hNode
- Node to get the event for
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event_out
- Pointer to return the event

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns the event of event record node hNode in event out.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddEventRecordNode, cuGraphEventRecordNodeSetEvent,
cuGraphEventWaitNodeGetEvent, cuEventRecordWithFlags, cuStreamWaitEvent

CUresult cuGraphEventRecordNodeSetEvent
(CUgraphNode hNode, CUevent event)

Sets an event record node's event.

Parameters

hNode

- Node to set the event for
event

- Event to use

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_VALUE, CUDA_ERROR_INVALID_HANDLE,
CUDA_ERROR_OUT_OF_MEMORY

Description

Sets the event of event record node hNode to event.

Note:
> Graph objects are not threadsafe. More here.
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- > Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddEventRecordNode, cuGraphEventRecordNodeGetEvent,
cuGraphEventWaitNodeSetEvent, cuEventRecordWithFlags, cuStreamWaitEvent

CUresult cuGraphEventWaitNodeGetEvent
([CUgraphNode hNode, CUevent *event_out]

Returns the event associated with an event wait node.

Parameters

hNode

- Node to get the event for
event_out

- Pointer to return the event

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns the event of event wait node hNode in event out.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddEventWaitNode, cuGraphEventWaitNodeSetEvent,
cuGraphEventRecordNodeGetEvent, cuEventRecordWithFlags, cuStreamWaitEvent
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CUresult cuGraphEventWaitNodeSetEvent
[CUgraphNode hNode, CUevent event)

Sets an event wait node’s event.

Parameters

hNode

- Node to set the event for
event

- Event to use

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_VALUE, CUDA_ERROR_INVALID_HANDLE,
CUDA_ERROR_OUT_OF_MEMORY

Description

Sets the event of event wait node hNode to event.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddEventWaitNode, cuGraphEventWaitNodeGetEvent,
cuGraphEventRecordNodeSetEvent, cuEventRecordWithFlags, cuStreamWaitEvent

CUresult cuGraphExecChildGraphNodeSetParams
(CUgraphExec hGraphExec, CUgraphNode hNode,
CUgraph childGraph]

Updates node parameters in the child graph node in the given graphExec.

Parameters

hGraphExec
- The executable graph in which to set the specified node
hNode
- Host node from the graph which was used to instantiate graphExec
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childGraph
- The graph supplying the updated parameters

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE,

Description

Updates the work represented by hNode in hGraphExec as though the nodes contained in
hNode's graph had the parameters contained in childGraph's nodes at instantiation.
hNode must remain in the graph which was used to instantiate hGraphExec. Changed edges
to and from hNode are ignored.

The modifications only affect future launches of hGraphExec. Already enqueued or running
launches of hGraphExec are not affected by this call. hNode is also not modified by this call.

The topology of childGraph, as well as the node insertion order, must match that of the
graph contained in hNode. See cuGraphExecUpdate() for a list of restrictions on what can
be updated in an instantiated graph. The update is recursive, so child graph nodes contained
within the top level child graph will also be updated.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddChildGraphNode, cuGraphChildGraphNodeGetGraph,
cuGraphExecKernelNodeSetParams, cuGraphExecMemcpyNodeSetParams,
cuGraphExecMemsetNodeSetParams, cuGraphExecHostNodeSetParams,
cuGraphExecEventRecordNodeSetEvent, cuGraphExecEventWaitNodeSetEvent,
cuGraphExecExternalSemaphoresSignalNodeSetParams,
cuGraphExecExternalSemaphoresWaitNodeSetParams, cuGraphExecUpdate,
cuGraphlnstantiate

CUresult cuGraphExecDestroy (CUgraphExec
hGraphExec)

Destroys an executable graph.

Parameters

hGraphExec
- Executable graph to destroy
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Destroys the executable graph specified by hGraphExec, as well as all of its executable
nodes. If the executable graph is in-flight, it will not be terminated, but rather freed
asynchronously on completion.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphlnstantiate, cuGraphUpload, cuGraphlLaunch

CUresult cuGraphExecEventRecordNodeSetEvent
(CUgraphExec hGraphExec, CUgraphNode hNode,
CUevent event)

Sets the event for an event record node in the given graphExec.

Parameters

hGraphExec

- The executable graph in which to set the specified node
hNode

- event record node from the graph from which graphExec was instantiated
event

- Updated event to use

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE,

Description

Sets the event of an event record node in an executable graph hGraphExec. The node is
identified by the corresponding node hNode in the non-executable graph, from which the
executable graph was instantiated.
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The modifications only affect future launches of hGraphExec. Already enqueued or running
launches of hGraphExec are not affected by this call. hNode is also not modified by this call.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddEventRecordNode, cuGraphEventRecordNodeGetEvent,
cuGraphEventWaitNodeSetEvent, cuEventRecordWithFlags, cuStreamWaitEvent,
cuGraphExecKernelNodeSetParams, cuGraphExecMemcpyNodeSetParams,
cuGraphExecMemsetNodeSetParams, cuGraphExecHostNodeSetParams,
cuGraphExecChildGraphNodeSetParams, cuGraphExecEventWaitNodeSetEvent,
cuGraphExecExternalSemaphoresSignalNodeSetParams,
cuGraphExecExternalSemaphoresWaitNodeSetParams, cuGraphExecUpdate,
cuGraphlnstantiate

CUresult cuGraphExecEventWaitNodeSetEvent

(CUgraphExec hGraphExec, CUgraphNode hNode,
CUevent event)

Sets the event for an event wait node in the given graphExec.

Parameters

hGraphExec

- The executable graph in which to set the specified node
hNode

- event wait node from the graph from which graphExec was instantiated
event

- Updated event to use

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE,

Description

Sets the event of an event wait node in an executable graph hGraphExec. The node is
identified by the corresponding node hNode in the non-executable graph, from which the
executable graph was instantiated.
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The modifications only affect future launches of hGraphExec. Already enqueued or running
launches of hGraphExec are not affected by this call. hNode is also not modified by this call.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddEventWaitNode, cuGraphEventWaitNodeGetEvent,
cuGraphEventRecordNodeSetEvent, cuEventRecordWithFlags, cuStreamWaitEvent,
cuGraphExecKernelNodeSetParams, cuGraphExecMemcpyNodeSetParams,
cuGraphExecMemsetNodeSetParams, cuGraphExecHostNodeSetParams,
cuGraphExecChildGraphNodeSetParams, cuGraphExecEventRecordNodeSetEvent,
cuGraphExecExternalSemaphoresSignalNodeSetParams,
cuGraphExecExternalSemaphoresWaitNodeSetParams, cuGraphExecUpdate,
cuGraphlnstantiate

CUresult
cuGraphExecExternalSemaphoresSignalNodeSetParams
(CUgraphExec hGraphExec, CUgraphNode hNode,

const CUDA EXT _SEM SIGNAL NODE PARAMS
*nodeParams)

Sets the parameters for an external semaphore signal node in the given graphExec.

Parameters

hGraphExec

- The executable graph in which to set the specified node
hNode

- semaphore signal node from the graph from which graphExec was instantiated
nodeParams

- Updated Parameters to set

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE,
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Description

Sets the parameters of an external semaphore signal node in an executable graph
hGraphExec. The node is identified by the corresponding node hNode in the non-executable
graph, from which the executable graph was instantiated.

hNode must not have been removed from the original graph.

The modifications only affect future launches of hGraphExec. Already enqueued or running
launches of hGraphExec are not affected by this call. hNode is also not modified by this call.

Changing nodeParams->numExtSems is not supported.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddExternalSemaphoresSignalNode, culmportExternalSemaphore,
cuSignalExternalSemaphoresAsync, cuWaitExternalSemaphoresAsync,
cuGraphExecKernelNodeSetParams, cuGraphExecMemcpyNodeSetParams,
cuGraphExecMemsetNodeSetParams, cuGraphExecHostNodeSetParams,
cuGraphExecChildGraphNodeSetParams, cuGraphExecEventRecordNodeSetEvent,
cuGraphExecEventWaitNodeSetEvent, cuGraphExecExternalSemaphoresWaitNodeSetParams,
cuGraphExecUpdate, cuGraphlnstantiate

CUresult
cuGraphExecExternalSemaphoresWaitNodeSetParams
(CUgraphExec hGraphExec, CUgraphNode hNode,
const CUDA_EXT_SEM_WAIT_NODE_PARAMS
*nodeParams]

Sets the parameters for an external semaphore wait node in the given graphExec.

Parameters

hGraphExec
- The executable graph in which to set the specified node
hNode
- semaphore wait node from the graph from which graphExec was instantiated

CUDA Driver API TRM-06703-001 _v11.4.2 | 353



Modules

nodeParams
- Updated Parameters to set

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE,

Description

Sets the parameters of an external semaphore wait node in an executable graph
hGraphExec. The node is identified by the corresponding node hNode in the non-executable
graph, from which the executable graph was instantiated.

hNode must not have been removed from the original graph.

The modifications only affect future launches of hGraphExec. Already enqueued or running
launches of hGraphExec are not affected by this call. hNode is also not modified by this call.

Changing nodeParams->numExtSemns is not supported.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddExternalSemaphoresWaitNode, culmportExternalSemaphore,
cuSignalExternalSemaphoresAsync, cuWaitExternalSemaphoresAsync,
cuGraphExecKernelNodeSetParams, cuGraphExecMemcpyNodeSetParams,
cuGraphExecMemsetNodeSetParams, cuGraphExecHostNodeSetParams,
cuGraphExecChildGraphNodeSetParams, cuGraphExecEventRecordNodeSetEvent,
cuGraphExecEventWaitNodeSetEvent,
cuGraphExecExternalSemaphoresSignalNodeSetParams, cuGraphExecUpdate,
cuGraphlnstantiate

CUresult cuGraphExecHostNodeSetParams
(CUgraphExec hGraphExec, CUgraphNode hNode,
const CUDA_HOST _NODE_PARAMS *nodeParams)

Sets the parameters for a host node in the given graphExec.

Parameters

hGraphExec
- The executable graph in which to set the specified node
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hNode

- Host node from the graph which was used to instantiate graphExec
nodeParams

- The updated parameters to set

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE,

Description

Updates the work represented by hNode in hGraphExec as though hNode had contained
nodeParams at instantiation. hNode must remain in the graph which was used to instantiate
hGraphExec. Changed edges to and from hNode are ignored.

The modifications only affect future launches of hGraphExec. Already enqueued or running
launches of hGraphExec are not affected by this call. hNode is also not modified by this call.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddHostNode, cuGraphHostNodeSetParams,
cuGraphExecKernelNodeSetParams, cuGraphExecMemcpyNodeSetParams,
cuGraphExecMemsetNodeSetParams, cuGraphExecChildGraphNodeSetParams,
cuGraphExecEventRecordNodeSetEvent, cuGraphExecEventWaitNodeSetEvent,
cuGraphExecExternalSemaphoresSignalNodeSetParams,
cuGraphExecExternalSemaphoresWaitNodeSetParams, cuGraphExecUpdate,
cuGraphlnstantiate

CUresult cuGraphExecKernelNodeSetParams
(CUgraphExec hGraphExec, CUgraphNode hNode,
const CUDA_KERNEL_NODE_PARAMS *nodeParams)]

Sets the parameters for a kernel node in the given graphExec.

Parameters

hGraphExec
- The executable graph in which to set the specified node
hNode
- kernel node from the graph from which graphExec was instantiated
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nodeParams
- Updated Parameters to set

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE,

Description

Sets the parameters of a kernel node in an executable graph hGraphExec. The node is
identified by the corresponding node hNode in the non-executable graph, from which the
executable graph was instantiated.

hNode must not have been removed from the original graph. The func field of nodeParams
cannot be modified and must match the original value. All other values can be modified.

The modifications only affect future launches of hGraphExec. Already enqueued or running
launches of hGraphExec are not affected by this call. hNode is also not modified by this call.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddKernelNode, cuGraphKernelNodeSetParams,
cuGraphExecMemcpyNodeSetParams, cuGraphExecMemsetNodeSetParams,
cuGraphExecHostNodeSetParams, cuGraphExecChildGraphNodeSetParams,
cuGraphExecEventRecordNodeSetEvent, cuGraphExecEventWaitNodeSetEvent,
cuGraphExecExternalSemaphoresSignalNodeSetParams,
cuGraphExecExternalSemaphoresWaitNodeSetParams, cuGraphExecUpdate,
cuGraphlnstantiate

CUresult cuGraphExecMemcpyNodeSetParams
(CUgraphExec hGraphExec, CUgraphNode hNode,
const CUDA_MEMCPY3D *copyParams, CUcontext
ctx)

Sets the parameters for a memcpy node in the given graphExec.

Parameters

hGraphExec
- The executable graph in which to set the specified node
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hNode

- Memcpy node from the graph which was used to instantiate graphExec
copyParams

- The updated parameters to set
ctx

- Context on which to run the node

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE,

Description

Updates the work represented by hNode in hGraphExec as though hNode had contained
copyParams at instantiation. hNode must remain in the graph which was used to instantiate
hGraphExec. Changed edges to and from hNode are ignored.

The source and destination memory in copyParams must be allocated from the same
contexts as the original source and destination memory. Both the instantiation-time memory
operands and the memory operands in copyParams must be 1-dimensional. Zero-length
operations are not supported.

The modifications only affect future launches of hGraphExec. Already enqueued or running
launches of hGraphExec are not affected by this call. hNode is also not modified by this call.

Returns CUDA_ERROR_INVALID_VALUE if the memory operands’ mappings changed or either
the original or new memory operands are multidimensional.

Note:

» Graph objects are not threadsafe. More here.

» Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddMemcpyNode, cuGraphMemcpyNodeSetParams,
cuGraphExecKernelNodeSetParams, cuGraphExecMemsetNodeSetParams,
cuGraphExecHostNodeSetParams, cuGraphExecChildGraphNodeSetParams,
cuGraphExecEventRecordNodeSetEvent, cuGraphExecEventWaitNodeSetEvent,
cuGraphExecExternalSemaphoresSignalNodeSetParams,
cuGraphExecExternalSemaphoresWaitNodeSetParams, cuGraphExecUpdate,
cuGraphlnstantiate
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CUresult cuGraphExecMemsetNodeSetParams
(CUgraphExec hGraphExec, CUgraphNode

hNode, const CUDA_ MEMSET NODE_PARAMS
*memsetParams, CUcontext ctx]

Sets the parameters for a memset node in the given graphExec.

Parameters

hGraphExec
- The executable graph in which to set the specified node
hNode
- Memset node from the graph which was used to instantiate graphExec
memsetParams
- The updated parameters to set
ctx
- Context on which to run the node

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE,

Description

Updates the work represented by hNode in hGraphExec as though hNode had contained
memsetParams at instantiation. hNode must remain in the graph which was used to
instantiate hGraphExec. Changed edges to and from hNode are ignored.

The destination memory in memsetParams must be allocated from the same contexts

as the original destination memory. Both the instantiation-time memory operand and the
memory operand in memsetParams must be 1-dimensional. Zero-length operations are not
supported.

The modifications only affect future launches of hGraphExec. Already enqueued or running
launches of hGraphExec are not affected by this call. hNode is also not modified by this call.

Returns CUDA_ERROR_INVALID_VALUE if the memory operand’'s mappings changed or either
the original or new memory operand are multidimensional.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.
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See also:

cuGraphAddMemsetNode, cuGraphMemsetNodeSetParams,
cuGraphExecKernelNodeSetParams, cuGraphExecMemcpyNodeSetParams,
cuGraphExecHostNodeSetParams, cuGraphExecChildGraphNodeSetParams,
cuGraphExecEventRecordNodeSetEvent, cuGraphExecEventWaitNodeSetEvent,
cuGraphExecExternalSemaphoresSignalNodeSetParams,
cuGraphExecExternalSemaphoresWaitNodeSetParams, cuGraphExecUpdate,
cuGraphlnstantiate

CUresult cuGraphExecUpdate (CUgraphExec

hGraphExec, CUgraph hGraph, CUgraphNode
*hErrorNode_out, CUgraphExecUpdateResult
*updateResult_out]

Check whether an executable graph can be updated with a graph and perform the update if
possible.

Parameters

hGraphExec
The instantiated graph to be updated
hGraph
The graph containing the updated parameters
hErrorNode_out
The node which caused the permissibility check to forbid the update, if any
updateResult_out
Whether the graph update was permitted. If was forbidden, the reason why

Returns
CUDA SUCCESS, CUDA ERROR GRAPH EXEC UPDATE FAILURE,

Description

Updates the node parameters in the instantiated graph specified by hGraphExec with the
node parameters in a topologically identical graph specified by hGraph.

Limitations:
» Kernel nodes:

» The owning context of the function cannot change.

» A node whose function originally did not use CUDA dynamic parallelism cannot be
updated to a function which uses CDP

» Memset and memcpy nodes:
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» The CUDA device(s) to which the operand(s) was allocated/mapped cannot change.

» The source/destination memory must be allocated from the same contexts as the
original source/destination memory.

» Only 1D memsets can be changed.

Additional memcpy node restrictions:

» Changing either the source or destination memory typeli.e. CU_MEMORYTYPE_DEVICE,
CU_MEMORYTYPE_ARRAY, etc.] is not supported.

External semaphore wait nodes and record nodes:

» Changing the number of semaphores is not supported.

Note: The APl may add further restrictions in future releases. The return code should always
be checked.

cuGraphExecUpdate sets updateResult out to
CU_GRAPH_EXEC_UPDATE_ERROR_TOPOLOGY_CHANGED under the following conditions:

>

The count of nodes directly in hGraphExec and hGraph differ, in which case
hErrorNode out is NULL.

A node is deleted in hGraph but not not its pair from hGraphExec, in which case
hErrorNode out is NULL.

A node is deleted in hGraphExec but not its pair from hGraph, in which case
hErrorNode out is the pairless node from hGraph.

The dependent nodes of a pair differ, in which case hErrorNode out is the node from
hGraph.

cuGraphExecUpdate sets updateResult out to:

»

»

>

CU_GRAPH_EXEC_UPDATE_ERROR if passed an invalid value.
CU_GRAPH_EXEC_UPDATE_ERROR_TOPOLOGY_CHANGED if the graph topology changed
CU_GRAPH_EXEC_UPDATE_ERROR_NODE_TYPE_CHANGED if the type of a node
changed, in which case hErrorNode out is set to the node from hGraph.

CU_GRAPH_EXEC_UPDATE_ERROR_UNSUPPORTED_FUNCTION_CHANGE if the function
changed in an unsupported way(see note above}, in which case hErrorNode out is set to
the node from hGraph

CU_GRAPH_EXEC_UPDATE_ERROR_PARAMETERS_CHANGED if any parameters to a
node changed in a way that is not supported, in which case hErrorNode out is set to the
node from hGraph.

CU_GRAPH_EXEC_UPDATE_ERROR_NOT_SUPPORTED if something about a node is
unsupported, like the node’s type or configuration, in which case hErrorNode out is set
to the node from hGraph

If updateResult out isn't setin one of the situations described above, the update
check passes and cuGraphExecUpdate updates hGraphExec to match the contents
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of hGraph. If an error happens during the update, updateResult out will be set
to CU_GRAPH_EXEC_UPDATE_ERROR; otherwise, updateResult out is set to
CU_GRAPH_EXEC_UPDATE_SUCCESS.

cuGraphExecUpdate returns CUDA_SUCCESS when the updated was performed successfully.
It returns CUDA_ERROR_GRAPH_EXEC_UPDATE_FAILURE if the graph update was not
performed because it included changes which violated constraints specific to instantiated
graph update.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphlnstantiate,

CUresult
cuGraphExternalSemaphoresSignalNodeGetParams
(CUgraphNode hNode,

CUDA_EXT_SEM_SIGNAL_NODE_PARAMS
*params_out]

Returns an external semaphore signal node’'s parameters.

Parameters

hNode

- Node to get the parameters for
params_out

- Pointer to return the parameters

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns the parameters of an external semaphore signal node hNode in params_out. The
extSemArray and paramsArray returned in params_out, are owned by the node. This
memory remains valid until the node is destroyed or its parameters are modified, and should
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not be modified directly. Use cuGraphExternalSemaphoresSignalNodeSetParams to update
the parameters of this node.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

culLaunchKernel, cuGraphAddExternalSemaphoresSignalNode,
cuGraphExternalSemaphoresSignalNodeSetParams,
cuGraphAddExternalSemaphoresWaitNode, cuSignalExternalSemaphoresAsync,
cuWaitExternalSemaphoresAsync

CUresult
cuGraphExternalSemaphoresSignalNodeSetParams
(CUgraphNode hNode, const
CUDA_EXT_SEM_SIGNAL_NODE_PARAMS
*nodeParams]

Sets an external semaphore signal node’'s parameters.

Parameters

hNode

- Node to set the parameters for
nodeParams

- Parameters to copy

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_VALUE, CUDA_ERROR_INVALID_HANDLE,
CUDA_ERROR_OUT_OF MEMORY

Description

Sets the parameters of an external semaphore signal node hNode to nodeParams.

Note:
> Graph objects are not threadsafe. More here.
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- > Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddExternalSemaphoresSignalNode,
cuGraphExternalSemaphoresSignalNodeSetParams,
cuGraphAddExternalSemaphoresWaitNode, cuSignalExternalSemaphoresAsync,
cuWaitExternalSemaphoresAsync

CUresult
cuGraphExternalSemaphoresWaitNodeGetParams
(CUgraphNode hNode,
CUDA_EXT_SEM_WAIT_NODE_PARAMS
*params_out)

Returns an external semaphore wait node's parameters.

Parameters

hNode

- Node to get the parameters for
params_out

- Pointer to return the parameters

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns the parameters of an external semaphore wait node hNode in params_out. The
extSemArray and paramsArray returned in params_out, are owned by the node. This
memory remains valid until the node is destroyed or its parameters are modified, and should
not be modified directly. Use cuGraphExternalSemaphoresSignalNodeSetParams to update
the parameters of this node.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

CUDA Driver API TRM-06703-001 _v11.4.2 | 363



Modules

culLaunchKernel, cuGraphAddExternalSemaphoresWaitNode,
cuGraphExternalSemaphoresWaitNodeSetParams,
cuGraphAddExternalSemaphoresWaitNode, cuSignalExternalSemaphoresAsync,
cuWaitExternalSemaphoresAsync

CUresult
cuGraphExternalSemaphoresWaitNodeSetParams
(CUgraphNode hNode, const

CUDA_EXT _SEM WAIT NODE_PARAMS
*nodeParams]

Sets an external semaphore wait node’s parameters.

Parameters

hNode

- Node to set the parameters for
nodeParams

- Parameters to copy

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_VALUE, CUDA_ERROR_INVALID_HANDLE,
CUDA_ERROR_OUT_OF_MEMORY

Description

Sets the parameters of an external semaphore wait node hNode to nodeParams.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddExternalSemaphoresWaitNode,
cuGraphExternalSemaphoresWaitNodeSetParams,
cuGraphAddExternalSemaphoresWaitNode, cuSignalExternalSemaphoresAsync,
cuWaitExternalSemaphoresAsync
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CUresult cuGraphGetEdges (CUgraph hGraph,
CUgraphNode *from, CUgraphNode *to, size_t
*numEdges])

Returns a graph’s dependency edges.

Parameters

hGraph

- Graph to get the edges from
from

- Location to return edge endpoints
to

- Location to return edge endpoints
numEdges

- See description

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns a list of hGraph's dependency edges. Edges are returned via corresponding indices
in from and to; that is, the node in tolil has a dependency on the node in froml[il. from

and to may both be NULL, in which case this function only returns the number of edges in
numEdges. Otherwise, numEdges entries will be filled in. If numEdges is higher than the
actual number of edges, the remaining entries in from and to will be set to NULL, and the
number of edges actually returned will be written to numEdges.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphGetNodes, cuGraphGetRootNodes, cuGraphAddDependencies,
cuGraphRemoveDependencies, cuGraphNodeGetDependencies,
cuGraphNodeGetDependentNodes
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CUresult cuGraphGetNodes (CUgraph hGraph,
CUgraphNode *nodes, size_t *numNodes])

Returns a graph’s nodes.

Parameters

hGraph

- Graph to query
nodes

- Pointer to return the nodes
numNodes

- See description

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns a list of hGraph's nodes. nodes may be NULL, in which case this function will
return the number of nodes in numNodes. Otherwise, numNodes entries will be filled in. If
numNodes is higher than the actual number of nodes, the remaining entries in nodes will be
set to NULL, and the number of nodes actually obtained will be returned in numNodes.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphCreate, cuGraphGetRootNodes, cuGraphGetEdges, cuGraphNodeGetType,
cuGraphNodeGetDependencies, cuGraphNodeGetDependentNodes

CUresult cuGraphGetRootNodes (CUgraph hGraph,
CUgraphNode *rootNodes, size_t *numRootNodes])

Returns a graph’s root nodes.

Parameters

hGraph
- Graph to query
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rootNodes

- Pointer to return the root nodes
numRootNodes

- See description

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns a list of hGraph's root nodes. rootNodes may be NULL, in which case this
function will return the number of root nodes in numRootNodes. Otherwise, numRootNodes
entries will be filled in. If numRootNodes is higher than the actual number of root nodes,

the remaining entries in rootNodes will be set to NULL, and the number of nodes actually
obtained will be returned in numRootNodes.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphCreate, cuGraphGetNodes, cuGraphGetEdges, cuGraphNodeGetType,
cuGraphNodeGetDependencies, cuGraphNodeGetDependentNodes

CUresult cuGraphHostNodeGetParams
(CUgraphNode hNode, CUDA_HOST _NODE_PARAMS
*nodeParams]

Returns a host node’s parameters.

Parameters

hNode

- Node to get the parameters for
nodeParams

- Pointer to return the parameters

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE
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Description

Returns the parameters of host node hNode in nodeParams.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuLaunchHostFunc, cuGraphAddHostNode, cuGraphHostNodeSetParams

CUresult cuGraphHostNodeSetParams
(CUgraphNode hNode, const
CUDA_HOST_NODE_PARAMS *nodeParams]

Sets a host node’s parameters.

Parameters

hNode

- Node to set the parameters for
nodeParams

- Parameters to copy

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Sets the parameters of host node hNode to nodeParams.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuLaunchHostFunc, cuGraphAddHostNode, cuGraphHostNodeGetParams
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CUresult cuGraphlnstantiate (CUgraphExec
*phGraphExec, CUgraph hGraph, CUgraphNode
*phErrorNode, char *logBuffer, size_t bufferSize]

Creates an executable graph from a graph.

Parameters

phGraphExec
- Returns instantiated graph
hGraph
- Graph to instantiate
phErrorNode
- In case of an instantiation error, this may be modified to indicate a node contributing to
the error
logBuffer
- A character buffer to store diagnostic messages
bufferSize
- Size of the log buffer in bytes

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Instantiates hGraph as an executable graph. The graph is validated for any structural
constraints or intra-node constraints which were not previously validated. If instantiation is
successful, a handle to the instantiated graph is returned in phGraphExec.

If there are any errors, diagnostic information may be returned in errorNode and
logBuffer. This is the primary way to inspect instantiation errors. The output will be null
terminated unless the diagnostics overflow the buffer. In this case, they will be truncated, and
the last byte can be inspected to determine if truncation occurred.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:
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cuGraphlnstantiateWithFlags, cuGraphCreate, cuGraphUpload, cuGraphlLaunch,
cuGraphExecDestroy

CUresult cuGraphlnstantiateWithFlags (CUgraphExec
*phGraphExec, CUgraph hGraph, unsigned long long
flags)

Creates an executable graph from a graph.

Parameters

phGraphExec
- Returns instantiated graph
hGraph
- Graph to instantiate
flags
- Flags to control instantiation. See CUgraphlnstantiate_flags.

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Instantiates hGraph as an executable graph. The graph is validated for any structural
constraints or intra-node constraints which were not previously validated. If instantiation is
successful, a handle to the instantiated graph is returned in phGraphExec.

The flags parameter controls the behavior of instantiation and subsequent graph launches.
Valid flags are:

» CUDA_GRAPH_INSTANTIATE FLAG_AUTO_FREE ON_LAUNCH, which configures a graph
containing memory allocation nodes to automatically free any unfreed memory allocations
before the graph is relaunched.

If hGraph contains any allocation or free nodes, there can be at most one executable graph in
existence for that graph at a time.

An attempt to instantiate a second executable graph before destroying the first with
cuGraphExecDestroy will result in an error.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.
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See also:

cuGraphlnstantiate, cuGraphCreate, cuGraphUpload, cuGraphLaunch, cuGraphExecDestroy

CUresult cuGraphKernelNodeCopyAttributes
[CUgraphNode dst, CUgraphNode src)

Copies attributes from source node to destination node.

Parameters
dst
Destination node
src
Source node For list of attributes see CUkernelNodeAttrID

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE

Description

Copies attributes from source node src to destination node dst. Both node must have the
same context.

Note:
Note that this function may also return error codes from previous, asynchronous launches.

See also:

CUaccessPolicyWindow

CUresult cuGraphKernelNodeGetAttribute
[CUgraphNode hNode, CUkernelNodeAttrID attr,
CUkernelNodeAttrValue *value out)

Queries node attribute.

Parameters

hNode
attr
value_out
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Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE, CUDA ERROR INVALID HANDLE

Description

Queries attribute attr from node hNode and stores it in corresponding member of
value out.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

CUaccessPolicyWindow

CUresult cuGraphKernelNodeGetParams
(CUgraphNode hNode,
CUDA_KERNEL_NODE_PARAMS *nodeParams]

Returns a kernel node's parameters.

Parameters

hNode

- Node to get the parameters for
nodeParams

- Pointer to return the parameters

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns the parameters of kernel node hNode in nodeParams. The kernelParams or
extra array returned in nodeParams, as well as the argument values it points to, are owned
by the node. This memory remains valid until the node is destroyed or its parameters are
modified, and should not be modified directly. Use cuGraphKernelNodeSetParams to update
the parameters of this node.

The params will contain either kernelParams or extra, according to which of these was
most recently set on the node.
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Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuLaunchKernel, cuGraphAddKernelNode, cuGraphKernelNodeSetParams

CUresult cuGraphKernelNodeSetAttribute
(CUgraphNode hNode, CUkernelNodeAttrID attr,
const CUkernelNodeAttrValue *value)

Sets node attribute.

Parameters

hNode
attr
value

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE, CUDA ERROR INVALID HANDLE

Description

Sets attribute attr on node hNode from corresponding attribute of value.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

CUaccessPolicyWindow
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CUresult cuGraphKernelNodeSetParams
(CUgraphNode hNode, const
CUDA_KERNEL_NODE_PARAMS *nodeParams]

Sets a kernel node's parameters.

Parameters

hNode

- Node to set the parameters for
nodeParams

- Parameters to copy

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_VALUE, CUDA_ERROR_INVALID_HANDLE,
CUDA_ERROR_OUT_OF_MEMORY

Description

Sets the parameters of kernel node hNode to nodeParams.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuLaunchKernel, cuGraphAddKernelNode, cuGraphKernelNodeGetParams

CUresult cuGraphLaunch (CUgraphExec hGraphExec,
CUstream hStream]

Launches an executable graph in a stream.

Parameters

hGraphExec

- Executable graph to launch
hStream

- Stream in which to launch the graph
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Executes hGraphExec in hStream. Only one instance of hGraphExec may be executing at
a time. Each launch is ordered behind both any previous work in hStream and any previous
launches of hGraphExec. To execute a graph concurrently, it must be instantiated multiple
times into multiple executable graphs.

If any allocations created by hGraphExec remain unfreed (from

a previous launch) and hGraphExec was not instantiated with
CUDA_GRAPH_INSTANTIATE _FLAG_AUTO_FREE_ON_LAUNCH, the launch will fail with
CUDA ERROR_INVALID_VALUE.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphlnstantiate, cuGraphUpload, cuGraphExecDestroy

CUresult cuGraphMemAllocNodeGetParams
(CUgraphNode hNode,
CUDA_MEM_ALLOC_NODE_PARAMS *params_out)

Returns a memory alloc node’s parameters.

Parameters

hNode

- Node to get the parameters for
params_out

- Pointer to return the parameters

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE
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Description

Returns the parameters of a memory alloc node hNode in params_out. The poolProps and
accessDescs returned in params_out, are owned by the node. This memory remains valid
until the node is destroyed. The returned parameters must not be modified.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddMemAllocNode, cuGraphMemFreeNodeGetParams

CUresult cuGraphMemcpyNodeGetParams
(CUgraphNode hNode, CUDA_MEMCPY3D
*nodeParams]

Returns a memcpy node's parameters.

Parameters

hNode

- Node to get the parameters for
nodeParams

- Pointer to return the parameters

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns the parameters of memcpy node hNode in nodeParams.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:
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CUresult cuGraphMemcpyNodeSetParams
(CUgraphNode hNode, const CUDA_MEMCPY3D
*nodeParams]

Sets a memcpy node’'s parameters.

Parameters

hNode

- Node to set the parameters for
nodeParams

- Parameters to copy

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE,

Description

Sets the parameters of memcpy node hNode to nodeParams.

Note:

» Graph objects are not threadsafe. More here.

Modules

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuMemcpy3D, cuGraphAddMemcpyNode, cuGraphMemcpyNodeGetParams

CUresult cuGraphMemFreeNodeGetParams
(CUgraphNode hNode, CUdeviceptr *dptr_out)

Returns a memory free node’s parameters.

Parameters
hNode

- Node to get the parameters for
dptr_out

- Pointer to return the device address
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns the address of a memory free node hNode in dptr out.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddMemFreeNode, cuGraphMemAllocNodeGetParams

CUresult cuGraphMemsetNodeGetParams
(CUgraphNode hNode,
CUDA _MEMSET NODE_PARAMS *nodeParams]

Returns a memset node’s parameters.

Parameters

hNode

- Node to get the parameters for
nodeParams

- Pointer to return the parameters

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns the parameters of memset node hNode in nodeParams.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.
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See also:

cuMemsetD2D32, cuGraphAddMemsetNode, cuGraphMemsetNodeSetParams

CUresult cuGraphMemsetNodeSetParams
(CUgraphNode hNode, const
CUDA_MEMSET NODE_PARAMS *nodeParams]

Sets a memset node's parameters.

Parameters

hNode

- Node to set the parameters for
nodeParams

- Parameters to copy

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Sets the parameters of memset node hNode to nodeParams.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuMemsetD2D32, cuGraphAddMemsetNode, cuGraphMemsetNodeGetParams

CUresult cuGraphNodeFindInClone (CUgraphNode
*phNode, CUgraphNode hOriginalNode, CUgraph
hClonedGraph)

Finds a cloned version of a node.

Parameters

phNode
- Returns handle to the cloned node
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hOriginalNode

- Handle to the original node
hClonedGraph

- Cloned graph to query

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE,

Description

This function returns the node in hClonedGraph corresponding to hOriginalNode in the
original graph.

hClonedGraph must have been cloned from hOriginalGraph via cuGraphClone.
hOriginalNode must have been in hOriginalGraph at the time of the call to
cuGraphClone, and the corresponding cloned node in hClonedGraph must not have been
removed. The cloned node is then returned via phClonedNode.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphClone

CUresult cuGraphNodeGetDependencies
(CUgraphNode hNode, CUgraphNode *dependencies,
size_t *numDependencies]

Returns a node’'s dependencies.

Parameters

hNode

- Node to query
dependencies

- Pointer to return the dependencies
numDependencies

- See description
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns a list of node ' s dependencies. dependencies may be NULL, in which case

this function will return the number of dependencies in numDependencies. Otherwise,
numDependencies entries will be filled in. If numDependencies is higher than the actual
number of dependencies, the remaining entries in dependencies will be set to NULL, and
the number of nodes actually obtained will be returned in numDependencies.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphNodeGetDependentNodes, cuGraphGetNodes, cuGraphGetRootNodes,
cuGraphGetEdges, cuGraphAddDependencies, cuGraphRemoveDependencies

CUresult cuGraphNodeGetDependentNodes
(CUgraphNode hNode, CUgraphNode
*dependentNodes, size_t *numDependentNodes)

Returns a node’s dependent nodes.

Parameters

hNode

- Node to query
dependentNodes

- Pointer to return the dependent nodes
numDependentNodes

- See description

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE
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Description

Returns a list of node ' s dependent nodes. dependentNodes may be NULL, in which case
this function will return the number of dependent nodes in numDependentNodes. Otherwise,
numDependentNodes entries will be filled in. If numDependentNodes is higher than the
actual number of dependent nodes, the remaining entries in dependentNodes will be set to
NULL, and the number of nodes actually obtained will be returned in numDependentNodes.

Note:

» Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphNodeGetDependencies, cuGraphGetNodes, cuGraphGetRootNodes,
cuGraphGetEdges, cuGraphAddDependencies, cuGraphRemoveDependencies

CUresult cuGraphNodeGetType (CUgraphNode
hNode, CUgraphNodeType *type]

Returns a node’s type.

Parameters
hNode
- Node to query

type
- Pointer to return the node type

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Returns the node type of hNode in type.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.
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See also:

cuGraphGetNodes, cuGraphGetRootNodes, cuGraphChildGraphNodeGetGraph,
cuGraphKernelNodeGetParams, cuGraphKernelNodeSetParams,
cuGraphHostNodeGetParams, cuGraphHostNodeSetParams,
cuGraphMemcpyNodeGetParams, cuGraphMemcpyNodeSetParams,
cuGraphMemsetNodeGetParams, cuGraphMemsetNodeSetParams

CUresult cuGraphReleaseUserObject (CUgraph graph,
CUuserObject object, unsigned int count]

Release a user object reference from a graph.

Parameters
graph
- The graph that will release the reference
object
- The user object to release a reference for
count
- The number of references to release, typically 1. Must be nonzero and not larger than
INT_MAX.

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE

Description
Releases user object references owned by a graph.

See CUDA User Objects in the CUDA C++ Programming Guide for more information on user
objects.

See also:

cuUserObjectCreate, cuUserObjectRetain, cuUserObjectRelease, cuGraphRetainUserQObject,
cuGraphCreate
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CUresult cuGraphRemoveDependencies (CUgraph
hGraph, const CUgraphNode *from, const
CUgraphNode *to, size_t numDependencies)

Removes dependency edges from a graph.

Parameters

hGraph

- Graph from which to remove dependencies
from

- Array of nodes that provide the dependencies
to

- Array of dependent nodes
numDependencies

- Number of dependencies to be removed

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE

Description

The number of dependencies to be removed is defined by numDependencies. Elements in
fromand to at corresponding indices define a dependency. Each node in from and to must
belong to hGraph.

If numDependencies is 0, elements in from and to will be ignored. Specifying a non-existing
dependency will return an error.

Dependencies cannot be removed from graphs which contain allocation or free nodes. Any
attempt to do so will return an error.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphAddDependencies, cuGraphGetEdges, cuGraphNodeGetDependencies,
cuGraphNodeGetDependentNodes
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CUresult cuGraphRetainUserQObject (CUgraph graph,
CUuserObject object, unsigned int count, unsigned int
flags)

Retain a reference to a user object from a graph.

Parameters

graph
- The graph to associate the reference with

object
- The user object to retain a reference for

count
- The number of references to add to the graph, typically 1. Must be nonzero and not larger
than INT_MAX.

flags
- The optional flag CU_GRAPH_USER_OBJECT_MOVE transfers references from the calling
thread, rather than create new references. Pass 0 to create new references.

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE

Description
Creates or moves user object references that will be owned by a CUDA graph.

See CUDA User Objects in the CUDA C++ Programming Guide for more information on user
objects.

See also:

cuUserObjectCreate, cuUserObjectRetain, cuUserObjectRelease, cuGraphReleaseUserObject,
cuGraphCreate

CUresult cuGraphUpload (CUgraphExec hGraphExec,
CUstream hStream]

Uploads an executable graph in a stream.

Parameters

hGraphExec

- Executable graph to upload
hStream

- Stream in which to upload the graph
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_VALUE

Description

Uploads hGraphExec to the device in hStream without executing it. Uploads of the same
hGraphExec will be serialized. Each upload is ordered behind both any previous work in
hStream and any previous launches of hGraphExec. Uses memory cached by stream to
back the allocations owned by hGraphExec.

Note:

> Graph objects are not threadsafe. More here.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphlnstantiate, cuGraphlLaunch, cuGraphExecDestroy

CUresult cuUserObjectCreate (CUuserObject
*object_out, void *ptr, CUhostFn destroy, unsigned int
initialRefcount, unsigned int flags]

Create a user object.

Parameters

object_out
- Location to return the user object handle

ptr
- The pointer to pass to the destroy function

destroy
- Callback to free the user object when it is no longer in use

initialRefcount
- The initial refcount to create the object with, typically 1. The initial references are owned
by the calling thread.

flags
- Currently it is required to pass CU_USER_OBJECT NO_DESTRUCTOR_SYNC, which is the
only defined flag. This indicates that the destroy callback cannot be waited on by any CUDA
API. Users requiring synchronization of the callback should signal its completion manually.
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Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE

Description

Create a user object with the specified destructor callback and initial reference count. The
initial references are owned by the caller.

Destructor callbacks cannot make CUDA API calls and should avoid blocking behavior, as they
are executed by a shared internal thread. Another thread may be signaled to perform such
actions, if it does not block forward progress of tasks scheduled through CUDA.

See CUDA User Objects in the CUDA C++ Programming Guide for more information on user
objects.

See also:

cuUserObjectRetain, cuUserObjectRelease, cuGraphRetainUserObject,
cuGraphReleaseUserObject, cuGraphCreate

CUresult cuUserObjectRelease (CUuserObject object,
unsigned int count]

Release a reference to a user object.

Parameters

object
- The object to release

count
- The number of references to release, typically 1. Must be nonzero and not larger than
INT_MAX.

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE

Description

Releases user object references owned by the caller. The object’s destructor is invoked if the
reference count reaches zero.

It is undefined behavior to release references not owned by the caller, or to use a user object
handle after all references are released.

See CUDA User Objects in the CUDA C++ Programming Guide for more information on user
objects.
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See also:

cuUserQObjectCreate, cuUserObjectRetain, cuGraphRetainUserObject,
cuGraphReleaseUserObject, cuGraphCreate

CUresult cuUserObjectRetain (CUuserQbject object,
unsigned int count]

Retain a reference to a user object.

Parameters

object
- The object to retain

count
- The number of references to retain, typically 1. Must be nonzero and not larger than
INT_MAX.

Returns
CUDA SUCCESS, CUDA ERROR INVALID VALUE

Description
Retains new references to a user object. The new references are owned by the caller.

See CUDA User Objects in the CUDA C++ Programming Guide for more information on user
objects.

See also:

cuUserQObjectCreate, cuUserObjectRelease, cuGraphRetainUserObject,
cuGraphReleaseUserObject, cuGraphCreate

6.22. QOccupancy

This section describes the occupancy calculation functions of the low-level CUDA driver
application programming interface.
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CUresult
cuOccupancyAvailableDynamicSMemPerBlock (size_t
*dynamicSmemSize, CUfunction func, int numBlocks,
int blockSize]

Returns dynamic shared memory available per block when launching numBlocks blocks on
SM.

Parameters

dynamicSmemSize

- Returned maximum dynamic shared memory
func

- Kernel function for which occupancy is calculated
numBlocks

- Number of blocks to fit on SM
blockSize

- Size of the blocks

Returns

CUDA SUCCESS, CUDA ERROR DEINITIALIZED, CUDA ERROR NOT INITIALIZED,
CUDA ERROR INVALID CONTEXT, CUDA ERROR INVALID VALUE,

CUDA ERROR UNKNOWN

Description

Returns in *dynamicSmemSize the maximum size of dynamic shared memory to allow
numBlocks blocks per SM.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:
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CUresult
cuOccupancyMaxActiveBlocksPerMultiprocessor (int
*numBlocks, CUfunction func, int blockSize, size t
dynamicSMemSize]

Returns occupancy of a function.

Parameters

numBlocks
- Returned occupancy
func
- Kernel for which occupancy is calculated
blockSize
- Block size the kernel is intended to be launched with
dynamicSMemSize
- Per-block dynamic shared memory usage intended, in bytes

Returns

CUDA SUCCESS, CUDA ERROR DEINITIALIZED, CUDA ERROR NOT INITIALIZED,
CUDA ERROR INVALID CONTEXT, CUDA ERROR INVALID VALUE,

CUDA ERROR UNKNOWN

Description

Returns in *numBlocks the number of the maximum active blocks per streaming
multiprocessor.

Note:
Note that this function may also return error codes from previous, asynchronous launches.

See also:

cudaOccupancyMaxActiveBlocksPerMultiprocessor
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CUresult
cuOccupancyMaxActiveBlocksPerMultiprocessorWithFlags
(int *numBlocks, CUfunction func, int blockSize, size t
dynamicSMemSize, unsigned int flags)

Returns occupancy of a function.

Parameters

numBlocks

- Returned occupancy
func

- Kernel for which occupancy is calculated
blockSize

- Block size the kernel is intended to be launched with
dynamicSMemSize

- Per-block dynamic shared memory usage intended, in bytes
flags

- Requested behavior for the occupancy calculator

Returns

CUDA SUCCESS, CUDA ERROR DEINITIALIZED, CUDA ERROR NOT INITIALIZED,
CUDA ERROR INVALID CONTEXT, CUDA ERROR INVALID VALUE,

CUDA ERROR _UNKNOWN

Description

Returns in *numBlocks the number of the maximum active blocks per streaming
multiprocessor.

The Flags parameter controls how special cases are handled. The valid flags are:

> CU OCCUPANCY DEFAULT, which maintains the default behavior as
cuOccupancyMaxActiveBlocksPerMultiprocessor;

» CU_OCCUPANCY_DISABLE CACHING_OVERRIDE, which suppresses the default
behavior on platform where global caching affects occupancy. On such platforms, if
caching is enabled, but per-block SM resource usage would result in zero occupancy,
the occupancy calculator will calculate the occupancy as if caching is disabled. Setting
CU_OCCUPANCY_DISABLE CACHING OVERRIDE makes the occupancy calculator to
return 0 in such cases. More information can be found about this feature in the "Unified
L1/Texture Cache" section of the Maxwell tuning guide.
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Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cudaOccupancyMaxActiveBlocksPerMultiprocessorWithFlags

CUresult cuOccupancyMaxPotentialBlockSize (int
*minGridSize, int *blockSize, CUfunction func,
CUoccupancyB2DSize blockSizeToDynamicSMemSize,
size_t dynamicSMemSize, int blockSizeLimit]

Suggest a launch configuration with reasonable occupancy.

Parameters

minGridSize

- Returned minimum grid size needed to achieve the maximum occupancy
blockSize

- Returned maximum block size that can achieve the maximum occupancy
func

- Kernel for which launch configuration is calculated
blockSizeToDynamicSMemSize

- A function that calculates how much per-block dynamic shared memory func uses based

on the block size
dynamicSMemSize

- Dynamic shared memory usage intended, in bytes
blockSizeLimit

- The maximum block size func is designed to handle

Returns
CUDA SUCCESS, CUDA ERROR DEINITIALIZED, CUDA ERROR NOT INITIALIZED,

CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_UNKNOWN

Description

Returns in *blockSize areasonable block size that can achieve the maximum occupancy
(or, the maximum number of active warps with the fewest blocks per multiprocessor], and in
*minGridSize the minimum grid size to achieve the maximum occupancy.

IfblockSizeLimit is 0, the configurator will use the maximum block size permitted by the
device / function instead.
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If per-block dynamic shared memory allocation is not needed, the user should leave both
blockSizeToDynamicSMemSize and dynamicSMemSize as 0.

If per-block dynamic shared memory allocation is needed, then if the dynamic shared
memory size is constant regardless of block size, the size should be passed through
dynamicSMemSize, and blockSizeToDynamicSMemSize should be NULL.

Otherwise, if the per-block dynamic shared memory size varies with different block sizes,
the user needs to provide a unary function through blockSizeToDynamicSMemSize
that computes the dynamic shared memory needed by func for any given block size.
dynamicSMemSize is ignored. An example signature is:

r // Take block size, returns dynamic shared memory needed
size t blockToSmem(int blockSize);

Note:
Note that this function may also return error codes from previous, asynchronous launches.

See also:

cudaOccupancyMaxPotentialBlockSize

CUresult
cuOccupancyMaxPotentialBlockSizeWithFlags

(int *minGridSize, int *blockSize, CUfunction func,
CUoccupancyB2DSize blockSizeToDynamicSMemSize,
size_t dynamicSMemSize, int blockSizeLimit,
unsigned int flags)

Suggest a launch configuration with reasonable occupancy.

Parameters

minGridSize
- Returned minimum grid size needed to achieve the maximum occupancy
blockSize
- Returned maximum block size that can achieve the maximum occupancy
func
- Kernel for which launch configuration is calculated
blockSizeToDynamicSMemSize
- A function that calculates how much per-block dynamic shared memory func uses based
on the block size
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dynamicSMemSize

- Dynamic shared memory usage intended, in bytes
blockSizeLimit

- The maximum block size func is designed to handle
flags

- Options

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_UNKNOWN

Description

An extended version of cuOccupancyMaxPotentialBlockSize. In addition to arguments passed
to cuOccupancyMaxPotentialBlockSize, cuOccupancyMaxPotentialBlockSizeWithFlags also
takes a Flags parameter.

The Flags parameter controls how special cases are handled. The valid flags are:

> CU OCCUPANCY DEFAULT, which maintains the default behavior as
cuOccupancyMaxPotentialBlockSize:

» CU_OCCUPANCY_DISABLE_CACHING_OVERRIDE, which suppresses the default behavior
on platform where global caching affects occupancy. On such platforms, the launch
configurations that produces maximal occupancy might not support global caching. Setting
CU_OCCUPANCY_DISABLE_CACHING_OVERRIDE guarantees that the the produced
launch configuration is global caching compatible at a potential cost of occupancy. More
information can be found about this feature in the "Unified L1/Texture Cache"” section of
the Maxwell tuning guide.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cudaOccupancyMaxPotentialBlockSizeWithFlags
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6.23. Texture Reference Management
[DEPRECATED]

This section describes the deprecated texture reference management functions of the low-
level CUDA driver application programming interface.

CUresult cuTexRefCreate (CUtexref *pTexRef]

Creates a texture reference.

Parameters

pTexRef
- Returned texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Creates a texture reference and returns its handle in *pTexRef. Once created, the application
must call cuTexRefSetArray() or cuTexRefSetAddress() to associate the reference with
allocated memory. Other texture reference functions are used to specify the format and
interpretation (addressing, filtering, etc.) to be used when the memory is read through this
texture reference.

See also:

cuTexRefDestroy

CUresult cuTexRefDestroy (CUtexref hTexRef)

Destroys a texture reference.

Parameters

hTexRef
- Texture reference to destroy
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Destroys the texture reference specified by hTexRef.

See also:

cuTexRefCreate

CUresult cuTexRefGetAddress (CUdeviceptr *pdptr,
CUtexref hTexRef]

Gets the address associated with a texture reference.

Parameters

pdptr

- Returned device address
hTexRef

- Texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns in *pdptr the base address bound to the texture reference hTexRef, or returns
CUDA_ERROR_INVALID_VALUE if the texture reference is not bound to any device memory
range.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat
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CUresult cuTexRefGetAddressMode
(CUaddress_mode *pam, CUtexref hTexRef, int dim]

Gets the addressing mode used by a texture reference.

Parameters

pam

- Returned addressing mode
hTexRef

- Texture reference
dim

- Dimension

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns in *pam the addressing mode corresponding to the dimension dim of the texture
reference hTexRef. Currently, the only valid value for dim are 0 and 1.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat

CUresult cuTexRefGetArray (CUarray *phArray,
CUtexref hTexRef)

Gets the array bound to a texture reference.

Parameters

phArray

- Returned array
hTexRef

- Texture reference
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns in *phArray the CUDA array bound to the texture reference hTexRef, or returns
CUDA ERROR_INVALID VALUE if the texture reference is not bound to any CUDA array.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress,
cuTexRefGetAddressMode, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat

CUresult cuTexRefGetBorderColor (float
*pBorderColor, CUtexref hTexRef]

Gets the border color used by a texture reference.

Parameters

pBorderColor

- Returned Type and Value of RGBA color
hTexRef

- Texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns in pBorderColor, values of the RGBA color used by the texture reference hTexRef.
The color value is of type float and holds color components in the following sequence:
pBorderColor[0] holds 'R' component pBorderColor[1] holds 'G' component pBorderColor(2]
holds 'B' component pBorderColor[3] holds ‘A" component

See also:

cuTexRefSetAddressMode, cuTexRefSetAddressMode, cuTexRefSetBorderColor
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CUresult cuTexRefGetFilterMode (CUfilter_mode
*pfm, CUtexref hTexRef)

Gets the filter-mode used by a texture reference.

Parameters

pfm

- Returned filtering mode
hTexRef

- Texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns in *pfm the filtering mode of the texture reference hTexRef.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress,
cuTexRefGetAddressMode, cuTexRefGetArray, cuTexRefGetFlags, cuTexRefGetFormat

CUresult cuTexRefGetFlags (unsigned int *pFlags,
CUtexref hTexRef]

Gets the flags used by a texture reference.

Parameters

pFlags

- Returned flags
hTexRef

- Texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE
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Description
Deprecated

Returns in *pFlags the flags of the texture reference hTexRef.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress,
cuTexRefGetAddressMode, cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFormat

CUresult cuTexRefGetFormat (CUarray_format
*pFormat, int *pNumChannels, CUtexref hTexRef]

Gets the format used by a texture reference.

Parameters

pFormat

- Returned format
pNumChannels

- Returned number of components
hTexRef

- Texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns in *pFormat and *pNumChannels the format and number of components of the
CUDA array bound to the texture reference hTexRef. If pFormat or pNumChannels is NULL,
it will be ignored.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress,
cuTexRefGetAddressMode, cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags
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CUresult cuTexRefGetMaxAnisotropy (int *pmaxAniso,
CUtexref hTexRef]

Gets the maximum anisotropy for a texture reference.

Parameters

pmaxAniso

- Returned maximum anisotropy
hTexRef

- Texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns the maximum anisotropy in pmaxAniso that's used when reading memory through
the texture reference hTexRef.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat

CUresult cuTexRefGetMipmapFilterMode
(CUfilter_mode *pfm, CUtexref hTexRef]

Gets the mipmap filtering mode for a texture reference.

Parameters

pfm

- Returned mipmap filtering mode
hTexRef

- Texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE
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Description
Deprecated

Returns the mipmap filtering mode in pfm that's used when reading memory through the
texture reference hTexRef.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat

CUresult cuTexRefGetMipmapLevelBias (float *pbias,
CUtexref hTexRef]

Gets the mipmap level bias for a texture reference.

Parameters

pbias

- Returned mipmap level bias
hTexRef

- Texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns the mipmap level bias in pBias that's added to the specified mipmap level when
reading memory through the texture reference hTexRef.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat
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CUresult cuTexRefGetMipmapLevelClamp
(float *pminMipmapLevelClamp, float
*pmaxMipmapLevelClamp, CUtexref hTexRef]

Gets the min/max mipmap level clamps for a texture reference.

Parameters

pminMipmapLevelClamp

- Returned mipmap min level clamp
pmaxMipmapLevelClamp

- Returned mipmap max level clamp
hTexRef

- Texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns the min/max mipmap level clamps in pminMipmapLevelClamp and
pmaxMipmapLevelClamp that's used when reading memory through the texture reference
hTexRef.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat

CUresult cuTexRefGetMipmappedArray
([CUmipmappedArray *phMipmappedArray, CUtexref
hTexRef]

Gets the mipmapped array bound to a texture reference.

Parameters

phMipmappedArray
- Returned mipmapped array
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hTexRef
- Texture reference

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns in *phMipmappedArray the CUDA mipmapped array bound to the texture reference
hTexRef, or returns CUDA ERROR INVALID VALUE if the texture reference is not bound to
any CUDA mipmapped array.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress,
cuTexRefGetAddressMode, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat

CUresult cuTexRefSetAddress (size_t *ByteOffset,
CUtexref hTexRef, CUdeviceptr dptr, size_t bytes]

Binds an address as a texture reference.

Parameters

ByteOffset
- Returned byte offset
hTexRef
- Texture reference to bind
dptr
- Device pointer to bind
bytes
- Size of memory to bind in bytes

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated
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Binds a linear address range to the texture reference hTexRef. Any previous address or
CUDA array state associated with the texture reference is superseded by this function. Any
memory previously bound to hTexRef is unbound.

Since the hardware enforces an alignment requirement on texture base addresses,
cuTexRefSetAddress(] passes back a byte offset in *ByteOffset that must be applied to
texture fetches in order to read from the desired memory. This offset must be divided by
the texel size and passed to kernels that read from the texture so they can be applied to the
tex1Dfetch() function.

If the device memory pointer was returned from cuMemAlloc(], the offset is guaranteed to be 0
and NULL may be passed as the ByteOffset parameter.

The total number of elements (or texels) in the linear address range cannot exceed
CU_DEVICE ATTRIBUTE MAXIMUM_TEXTURE1D_LINEAR_WIDTH. The number of elements is
computed as (bytes / bytesPerElement], where bytesPerElement is determined from the data
format and number of components set using cuTexRefSetFormat().

See also:

cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress,
cuTexRefGetAddressMode, cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags,
cuTexRefGetFormat, cudaBindTexture

CUresult cuTexRefSetAddress2D (CUtexref hTexRef,
const CUDA_ARRAY_DESCRIPTOR *desc, CUdeviceptr
dptr, size_t Pitch)

Binds an address as a 2D texture reference.

Parameters

hTexRef

- Texture reference to bind
desc

- Descriptor of CUDA array
dptr

- Device pointer to bind
Pitch

- Line pitch in bytes

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE
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Description
Deprecated

Binds a linear address range to the texture reference hTexRef. Any previous address or
CUDA array state associated with the texture reference is superseded by this function. Any
memory previously bound to hTexRef is unbound.

Using a tex2D() function inside a kernel requires a call to either cuTexRefSetArray() to bind the
corresponding texture reference to an array, or cuTexRefSetAddress2D(] to bind the texture
reference to linear memory.

Function calls to cuTexRefSetFormat(] cannot follow calls to cuTexRefSetAddress2D|(] for the
same texture reference.

It is required that dptr be aligned to the appropriate hardware-specific

texture alignment. You can query this value using the device attribute
CU_DEVICE_ATTRIBUTE_TEXTURE_ALIGNMENT. If an unaligned dptr is supplied,
CUDA_ERROR_INVALID_VALUE is returned.

Pitch has to be aligned to the hardware-specific texture pitch alignment. This value can be
queried using the device attribute CU_DEVICE_ATTRIBUTE_TEXTURE_PITCH_ALIGNMENT. If
an unaligned Pitch is supplied, CUDA_ERROR_INVALID_VALUE is returned.

Width and Height, which are specified in elements (or texels), cannot
exceed CU_DEVICE_ATTRIBUTE MAXIMUM_TEXTURE?2D_LINEAR_WIDTH
and CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE2D_LINEAR_HEIGHT
respectively. Pitch, which is specified in bytes, cannot exceed
CU_DEVICE_ATTRIBUTE_MAXIMUM_TEXTURE2D_LINEAR_PITCH.

See also:

cuTexRefSetAddress, cuTexRefSetAddressMode, cuTexRefSetArray, cuTexRefSetFilterMode,
cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat,
cudaBindTexture2D

CUresult cuTexRefSetAddressMode (CUtexref
hTexRef, int dim, CUaddress_mode am)]

Sets the addressing mode for a texture reference.

Parameters

hTexRef

- Texture reference
dim

- Dimension
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am
- Addressing mode to set

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Specifies the addressing mode am for the given dimension dim of the texture reference
hTexRef. If dim is zero, the addressing mode is applied to the first parameter of the functions
used to fetch from the texture; if dimis 1, the second, and so on. CUaddress_mode is defined

as:

r typedef enum CUaddress mode enum {
CU_TR ADDRESS MODE WRAP = 0,
CU_TR ADDRESS MODE CLAMP = 1
CU_TR ADDRESS MODE MIRROR =
CU_TR ADDRESS MODE BORDER =
} CUaddress mode;

2,
3

Note that this call has no effect if hTexRef is bound to linear memory. Also, if the flag,
CU_TRSF_NORMALIZED_COORDINATES, is not set, the only supported address mode is
CU_TR_ADDRESS _MODE_CLAMP.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetArray,

cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress,
cuTexRefGetAddressMode, cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags,
cuTexRefGetFormat, cudaBindTexture, cudaBindTexture?D, cudaBindTextureToArray,
cudaBindTextureToMipmappedArray

CUresult cuTexRefSetArray (CUtexref hTexRef,
CUarray hArray, unsigned int Flags)

Binds an array as a texture reference.

Parameters

hTexRef
- Texture reference to bind
hArray
- Array to bind
Flags
- Options (must be CU_TRSA OVERRIDE_FORMAT)
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Binds the CUDA array hArray to the texture reference hTexRef. Any previous address or
CUDA array state associated with the texture reference is superseded by this function. Flags
must be set to CU_TRSA_OVERRIDE_FORMAT. Any CUDA array previously bound to hTexRef

is unbound.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress,
cuTexRefGetAddressMode, cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags,
cuTexRefGetFormat, cudaBindTextureToArray

CUresult cuTexRefSetBorderColor (CUtexref hTexRef,
float *pBorderColor)

Sets the border color for a texture reference.

Parameters

hTexRef

- Texture reference
pBorderColor

- RGBA color

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Specifies the value of the RGBA color via the pBorderColor to the texture reference
hTexRef. The color value supports only float type and holds color components in the
following sequence: pBorderColor[0] holds 'R" component pBorderColor[1] holds ‘G’
component pBorderColor[2] holds '‘B' component pBorderColor[3] holds ‘A" component
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Note that the color values can be set only when the Address mode is set to
CU_TR_ADDRESS_MODE_BORDER using cuTexRefSetAddressMode. Applications using
integer border color values have to “reinterpret_cast” their values to float.

See also:

cuTexRefSetAddressMode, cuTexRefGetAddressMode, cuTexRefGetBorderColor,
cudaBindTexture, cudaBindTexture2D, cudaBindTextureToArray,
cudaBindTextureToMipmappedArray

CUresult cuTexRefSetFilterMode (CUtexref hTexRef,
CUfilter_mode fm)

Sets the filtering mode for a texture reference.

Parameters

hTexRef

- Texture reference
fm

- Filtering mode to set

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description

Deprecated

Specifies the filtering mode fm to be used when reading memory through the texture
reference hTexRef. CUfilter_mode_enum is defined as:

r typedef enum CUfilter mode enum {
CU_TR FILTER MODE POINT = O,
CU_TR FILTER MODE LINEAR = 1
} CUfilter mode;

Note that this call has no effect if hTexRef is bound to linear memory.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat,
cudaBindTextureToArray
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CUresult cuTexRefSetFlags (CUtexref hTexRef,
unsigned int Flags)

Sets the flags for a texture reference.

Parameters
hTexRef

- Texture reference

Flags

- Optional flags to set

Returns
CUDA SUCCESS, CUDA ERROR DEINITIALIZED, CUDA ERROR NOT INITIALIZED,

CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Specifies optional flags via Flags to specify the behavior of data returned through the texture
reference hTexRef. The valid flags are:

>

CU_TRSF_READ_AS_INTEGER, which suppresses the default behavior of having the
texture promote integer data to floating point data in the range [0, 1]. Note that texture
with 32-bit integer format would not be promoted, regardless of whether or not this flag is
specified;

CU_TRSF_NORMALIZED_COORDINATES, which suppresses the default behavior of having
the texture coordinates range from [0, Dim] where Dim is the width or height of the CUDA
array. Instead, the texture coordinates [0, 1.0) reference the entire breadth of the array
dimension:;

CU_TRSF_DISABLE_TRILINEAR_OPTIMIZATION, which disables any trilinear filtering
optimizations. Trilinear optimizations improve texture filtering performance by allowing
bilinear filtering on textures in scenarios where it can closely approximate the expected
results.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode,

cuTexRefSetArray, cuTexRefSetFilterMode, cuTexRefSetFormat, cuTexRefGetAddress,

cuTexRefGetAddressMode, cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags,

cuTexRefGetFormat, cudaBindTexture, cudaBindTexture2D, cudaBindTextureToArray,

cudaBindTextureToMipmappedArray
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CUresult cuTexRefSetFormat (CUtexref hTexRef,
CUarray_format fmt, int NumPackedComponents]

Sets the format for a texture reference.

Parameters
hTexRef
- Texture reference
fmt
- Format to set
NumPackedComponents
- Number of components per array element

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Specifies the format of the data to be read by the texture reference hTexRef. fmt and
NumPackedComponents are exactly analogous to the Format and NumChannels members of
the CUDA_ARRAY_DESCRIPTOR structure: They specify the format of each component and the
number of components per array element.

See also:

cuTexRefSetAddress, cuTexRefSetAddress2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat,
cudaCreateChannelDesc, cudaBindTexture, cudaBindTexture2D, cudaBindTextureToArray,
cudaBindTextureToMipmappedArray

CUresult cuTexRefSetMaxAnisotropy (CUtexref
hTexRef, unsigned int maxAniso)

Sets the maximum anisotropy for a texture reference.

Parameters

hTexRef
- Texture reference

CUDA Driver API TRM-06703-001 _v11.4.2 | 411


../cuda-runtime-api/cuda-runtime-api/content/group__CUDART__HIGHLEVEL.html#group__CUDART__HIGHLEVEL_1g655725c27d8ffe75accb9b531ecf2d15
../cuda-runtime-api/cuda-runtime-api/content/group__CUDART__HIGHLEVEL.html#group__CUDART__HIGHLEVEL_1g67c786e4e84d7b9a1f5efc4d56784483
../cuda-runtime-api/cuda-runtime-api/content/group__CUDART__HIGHLEVEL.html#group__CUDART__HIGHLEVEL_1g0c947bc7734eb4851ebad50faeec8f2d
../cuda-runtime-api/cuda-runtime-api/content/group__CUDART__HIGHLEVEL.html#group__CUDART__HIGHLEVEL_1gf927a8594aa66da772ff99a4d5620310
../cuda-runtime-api/cuda-runtime-api/content/group__CUDART__HIGHLEVEL.html#group__CUDART__HIGHLEVEL_1g0b9697a80d3faa46237e8be425003ba7

Modules

maxAniso
- Maximum anisotropy

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Specifies the maximum anisotropy maxAniso to be used when reading memory through the
texture reference hTexRef.

Note that this call has no effect if hTexRef is bound to linear memory.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat,
cudaBindTextureToArray, cudaBindTextureToMipmappedArray

CUresult cuTexRefSetMipmapFilterMode (CUtexref
hTexRef, CUfilter _mode fm]

Sets the mipmap filtering mode for a texture reference.

Parameters

hTexRef

- Texture reference
fm

- Filtering mode to set

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Specifies the mipmap filtering mode fm to be used when reading memory through the texture
reference hTexRef. CUfilter_mode_enum is defined as:
r typedef enum CUfilter mode enum {

CU_TR FILTER MODE POINT = 0,
CU_TR FILTER MODE LINEAR = 1
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} CUfilter mode;

Note that this call has no effect if hTexRef is not bound to a mipmapped array.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat,
cudaBindTextureToMipmappedArray

CUresult cuTexRefSetMipmapLevelBias (CUtexref
hTexRef, float bias]

Sets the mipmap level bias for a texture reference.

Parameters

hTexRef

- Texture reference
bias

- Mipmap level bias

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Specifies the mipmap level bias bias to be added to the specified mipmap level when reading
memory through the texture reference hTexRef.

Note that this call has no effect if hTexRef is not bound to a mipmapped array.

See also:

cuTexRefSetAddress, cuTexRefSetAddress2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat,
cudaBindTextureToMipmappedArray
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CUresult cuTexRefSetMipmapLevelClamp (CUtexref
hTexRef, float minMipmapLevelClamp, float
maxMipmapLevelClamp)

Sets the mipmap min/max mipmap level clamps for a texture reference.

Parameters

hTexRef

- Texture reference
minMipmapLevelClamp

- Mipmap min level clamp
maxMipmapLevelClamp

- Mipmap max level clamp

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Specifies the min/max mipmap level clamps, minMipmapLevelClamp and
maxMipmapLevelClamp respectively, to be used when reading memory through the texture
reference hTexRef.

Note that this call has no effect if hTexRef is not bound to a mipmapped array.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode, cuTexRefSetArray,
cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress, cuTexRefGetAddressMode,
cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags, cuTexRefGetFormat,
cudaBindTextureToMipmappedArray
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CUresult cuTexRefSetMipmappedArray (CUtexref
hTexRef, CUmipmappedArray hMipmappedArray,
unsigned int Flags)

Binds a mipmapped array to a texture reference.

Parameters

hTexRef
- Texture reference to bind
hMipmappedArray
- Mipmapped array to bind
Flags
- Options [must be CU_TRSA_OVERRIDE_FORMAT]

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description

Deprecated

Binds the CUDA mipmapped array hMipmappedArray to the texture reference hTexRef.
Any previous address or CUDA array state associated with the texture reference is superseded
by this function. Flags must be set to CU_TRSA_OVERRIDE_FORMAT. Any CUDA array

previously bound to hTexRef is unbound.

See also:

cuTexRefSetAddress, cuTexRefSetAddress?2D, cuTexRefSetAddressMode,
cuTexRefSetFilterMode, cuTexRefSetFlags, cuTexRefSetFormat, cuTexRefGetAddress,
cuTexRefGetAddressMode, cuTexRefGetArray, cuTexRefGetFilterMode, cuTexRefGetFlags,
cuTexRefGetFormat, cudaBindTextureToMipmappedArray

6.24. Surface Reference Management
[DEPRECATED]

This section describes the surface reference management functions of the low-level CUDA
driver application programming interface.
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CUresult cuSurfRefGetArray (CUarray *phArray,
CUsurfref hSurfRef]

Passes back the CUDA array bound to a surface reference.

Parameters

phArray

- Surface reference handle
hSurfRef

- Surface reference handle

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated

Returns in *phArray the CUDA array bound to the surface reference hSurfRef, or returns
CUDA ERROR_INVALID_VALUE if the surface reference is not bound to any CUDA array.

See also:

cuModuleGetSurfRef, cuSurfRefSetArray

CUresult cuSurfRefSetArray (CUsurfref hSurfRef,
CUarray hArray, unsigned int Flags)

Sets the CUDA array for a surface reference.

Parameters
hSurfRef

- Surface reference handle
hArray

- CUDA array handle
Flags

-setto0

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE
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Description

Deprecated

Sets the CUDA array hArray to be read and written by the surface reference hSurfRef.
Any previous CUDA array state associated with the surface reference is superseded by this
function. Flags must be set to 0. The CUDA_ARRAY3D_SURFACE_LDST flag must have been
set for the CUDA array. Any CUDA array previously bound to hSurfRef is unbound.

See also:

cuModuleGetSurfRef, cuSurfRefGetArray, cudaBindSurfaceToArray

6.25. Texture Object Management

This section describes the texture object management functions of the low-level CUDA driver
application programming interface. The texture object APl is only supported on devices of
compute capability 3.0 or higher.

CUresult cuTexObjectCreate (CUtexObject
*pTexObject, const CUDA_RESOURCE_DESC
*pResDesc, const CUDA_TEXTURE_DESC
*pTexDesc, const CUDA_RESOURCE_VIEW_DESC
*pResViewDesc]

Creates a texture object.

Parameters

pTexObject

- Texture object to create
pResDesc

- Resource descriptor
pTexDesc

- Texture descriptor
pResViewDesc

- Resource view descriptor

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE
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Description

Creates a texture object and returns it in pTexObject. pResDesc describes the data to
texture from. pTexDesc describes how the data should be sampled. pResViewDesc is an
optional argument that specifies an alternate format for the data described by pResDesc, and
also describes the subresource region to restrict access to when texturing. pResViewDesc
can only be specified if the type of resource is a CUDA array or a CUDA mipmapped array.

Texture objects are only supported on devices of compute capability 3.0 or higher. Additionally,
a texture object is an opaque value, and, as such, should only be accessed through CUDA AP
calls.

The CUDA_RESOURCE_DESC structure is defined as:

r typedef struct CUDA RESOURCE DESC st
{

CUresourcetype resType;

union {

struct {
CUarray hArray;

} array;

struct {
CUmipmappedArray hMipmappedArray;

} mipmap;

struct {
CUdeviceptr devPtr;
CUarray format format;
unsigned int numChannels;
size t sizeInBytes;

} linear;

struct {
CUdeviceptr devPtr;
CUarray format format;
unsigned int numChannels;
size t width;
size t height;
size t pitchInBytes;

} pitch2D;

} res;

unsigned int flags;
} CUDA RESOURCE DESC;

where:

» CUDA RESOURCE DESC::resType specifies the type of resource to texture from.

CUresourceType is defined as:
r typedef enum CUresourcetype enum {

CU_RESOURCE TYPE ARRAY = 0x00,
CU_RESOURCE_TYPE MIPMAPPED ARRAY = 0x01,
CU_RESOURCE_TYPE LINEAR = 0x02,
CU_RESOURCE_TYPE PITCH2D = 0x03

} CUresourcetype;

If CUDA_RESOURCE_DESC::resType is set to CU_RESOURCE_TYPE_ARRAY,
CUDA_RESOURCE_DESC::res::array::hArray must be set to a valid CUDA array handle.
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If CUDA_ RESOURCE_DESC::resType is set to CU_RESOURCE_TYPE_MIPMAPPED_ARRAY,
CUDA_RESOURCE_DESC::res::mipmap::hMipmappedArray must be set to a valid CUDA
mipmapped array handle.

If CUDA_RESOURCE_DESC::resType is set to CU_RESOURCE_TYPE LINEAR,
CUDA_RESOURCE_DESC::res::linear::devPtr must be set to a valid device

pointer, that is aligned to CU_DEVICE_ATTRIBUTE TEXTURE ALIGNMENT.
CUDA_RESOURCE_DESC::res::linear::format and
CUDA_RESOURCE_DESC::res::linear::numChannels describe the format

of each component and the number of components per array element.
CUDA_RESOURCE_DESC::res::linear::sizelnBytes specifies the size of the array

in bytes. The total number of elements in the linear address range cannot exceed

CU_DEVICE _ATTRIBUTE MAXIMUM_TEXTURE1D_LINEAR_WIDTH. The number of elements is
computed as (sizelnBytes / [sizeof(format] * numChannels]).

If CUDA_RESOURCE_DESC::resType is set to CU_RESOURCE_TYPE_PITCH2D,
CUDA_RESOURCE_DESC::res::pitch2D::devPtr must be set to a valid device

pointer, that is aligned to CU_DEVICE_ATTRIBUTE TEXTURE ALIGNMENT.
CUDA_RESOURCE_DESC::res::pitch2D::format and
CUDA_RESOURCE_DESC::res::pitchZ2D::numChannels describe

the format of each component and the number of components

per array element. CUDA_RESOURCE_DESC::res::pitch2D::width

and CUDA_RESOURCE_DESC::res::pitch2D::height specify the

width and height of the array in elements, and cannot exceed

CU_DEVICE_ATTRIBUTE MAXIMUM_TEXTURE2D_LINEAR_WIDTH and
CU_DEVICE_ATTRIBUTE MAXIMUM_TEXTUREZ2D LINEAR_HEIGHT respectively.
CUDA_RESOURCE_DESC::res::pitch2D::pitchInBytes specifies the pitch between two rows in
bytes and has to be aligned to CU_DEVICE_ATTRIBUTE TEXTURE_PITCH_ALIGNMENT. Pitch
cannot exceed CU_DEVICE_ATTRIBUTE_ MAXIMUM_TEXTURE2D LINEAR_PITCH.

» flags must be set to zero.

The CUDA_TEXTURE_DESC struct is defined as

r typedef struct CUDA TEXTURE DESC_ st ({
CUaddress mode addressMode[3];
CUfilter mode filterMode;
unsigned int flags;
unsigned int maxAnisotropy;
CUfilter mode mipmapFilterMode;
float mipmapLevelBias;
float minMipmapLevelClamp;
float maxMipmapLevelClamp;

} CUDA TEXTURE DESC;

where

» CUDA_TEXTURE DESC::addressMode specifies the addressing mode for each dimension
of the texture data. CUaddress_mode is defined as:

r typedef enum CUaddress mode enum {
CU_TR ADDRESS MODE WRAP = 0,
CU_TR ADDRESS MODE CLAMP = 1,
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CU_TR _ADDRESS MODE MIRROR
CU_TR _ADDRESS MODE BORDER
} CUaddress mode;

This isignored if CUDA RESOURCE_DESC::resType is CU_RESOURCE _TYPE LINEAR.
Also, if the flag, CU_TRSF _NORMALIZED_COORDINATES is not set, the only supported
address mode is CU_TR_ADDRESS MODE_CLAMP.

2,
3

» CUDA TEXTURE DESC::filterMode specifies the filtering mode to be used when fetching
from the texture. CUfilter_mode is defined as:

r typedef enum CUfilter mode enum {
CU_TR _FILTER MODE_ POINT = O,
CU_TR _FILTER MODE LINEAR = 1
} CUfilter mode;

This isignored if CUDA_RESOURCE_DESC::resType is CU_RESOURCE_TYPE_LINEAR.

» CUDA TEXTURE DESC::flags can be any combination of the following:

» CU TRSE_READ_AS_INTEGER, which suppresses the default behavior of having the
texture promote integer data to floating point data in the range [0, 1]. Note that texture
with 32-bit integer format would not be promoted, regardless of whether or not this
flag is specified.

» CU_TRSF_NORMALIZED _COORDINATES, which suppresses the default behavior of
having the texture coordinates range from [0, Dim] where Dim is the width or height of
the CUDA array. Instead, the texture coordinates [0, 1.0) reference the entire breadth of
the array dimension; Note that for CUDA mipmapped arrays, this flag has to be set.

» CU_TRSF_DISABLE_TRILINEAR_OPTIMIZATION, which disables any trilinear filtering
optimizations. Trilinear optimizations improve texture filtering performance by
allowing bilinear filtering on textures in scenarios where it can closely approximate the
expected results.

» CUDA TEXTURE DESC::maxAnisotropy specifies the maximum anisotropy ratio to be used
when doing anisotropic filtering. This value will be clamped to the range [1,16].

» CUDA TEXTURE DESC::mipmapFilterMode specifies the filter mode when the calculated
mipmap level lies between two defined mipmap levels.

» CUDA_TEXTURE DESC::mipmaplevelBias specifies the offset to be applied to the
calculated mipmap level.

» CUDA_TEXTURE DESC::minMipmapLevelClamp specifies the lower end of the mipmap
level range to clamp access to.

» CUDA_TEXTURE DESC::maxMipmapLevelClamp specifies the upper end of the mipmap
level range to clamp access to.

The CUDA_RESOURCE_VIEW_DESC struct is defined as

r typedef struct CUDA RESOURCE VIEW DESC st
{
CUresourceViewFormat format;
size t width;
size t height;
size t depth;
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unsigned int firstMipmapLevel;
unsigned int lastMipmapLevel;
unsigned int firstLayer;
unsigned int lastlayer;

} CUDA RESOURCE VIEW DESC;

where:

» CUDA_RESOURCE_VIEW_DESC::format specifies how the data contained in the CUDA
array or CUDA mipmapped array should be interpreted. Note that this can incur a change
in size of the texture data. If the resource view format is a block compressed format,
then the underlying CUDA array or CUDA mipmapped array has to have a base of format
CU_AD_FORMAT_UNSIGNED_INT32. with 2 or 4 channels, depending on the block
compressed format. For ex., BC1 and BC4 require the underlying CUDA array to have a
format of CU_AD_FORMAT UNSIGNED_INT32 with 2 channels. The other BC formats
require the underlying resource to have the same base format but with 4 channels.

» CUDA_RESOURCE_VIEW_DESC::width specifies the new width of the texture data. If
the resource view format is a block compressed format, this value has to be 4 times the
original width of the resource. For non block compressed formats, this value has to be
equal to that of the original resource.

» CUDA_RESOURCE _VIEW_DESC::height specifies the new height of the texture data. If
the resource view format is a block compressed format, this value has to be 4 times the
original height of the resource. For non block compressed formats, this value has to be
equal to that of the original resource.

» CUDA_RESOURCE VIEW_DESC::depth specifies the new depth of the texture data. This
value has to be equal to that of the original resource.

» CUDA_RESOURCE_VIEW_DESC::firstMipmapLevel specifies the most detailed
mipmap level. This will be the new mipmap level zero. For non-mipmapped resources,
this value has to be zero.CUDA_TEXTURE DESC::minMipmaplLevelClamp and
CUDA_TEXTURE_DESC::maxMipmaplLevelClamp will be relative to this value. For ex., if
the firstMipmapLevel is set to 2, and a minMipmapLevelClamp of 1.2 is specified, then the
actual minimum mipmap level clamp will be 3.2.

» CUDA_RESOURCE_VIEW_DESC::lastMipmaplevel specifies the least detailed mipmap
level. For non-mipmapped resources, this value has to be zero.

» CUDA_RESOURCE VIEW_DESC::firstLayer specifies the first layer index for layered
textures. This will be the new layer zero. For non-layered resources, this value has to be
zero.

» CUDA RESOURCE VIEW DESC::lastlayer specifies the last layer index for layered
textures. For non-layered resources, this value has to be zero.

See also:

cuTexObjectDestroy, cudaCreateTextureObject
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CUresult cuTexObjectDestroy (CUtexObject texObject)

Destroys a texture object.

Parameters

texObject
- Texture object to destroy

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description

Destroys the texture object specified by texObject.

See also:

cuTexObjectCreate, cudaDestroyTextureObject

CUresult cuTexObjectGetResourceDesc

(CUDA_RESOURCE_DESC *pResDesc, CUtexObject
texObject]

Returns a texture object’s resource descriptor.

Parameters
pResDesc

- Resource descriptor
texObject

- Texture object

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description

Returns the resource descriptor for the texture object specified by texObject.

See also:

cuTexObjectCreate, cudaGetTextureObjectResourceDesc,
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CUresult cuTexObjectGetResourceViewDesc
(CUDA_RESOURCE_VIEW_DESC *pResViewDesc,

CUtexObject texObject)

Returns a texture object’s resource view descriptor.

Parameters
pResViewDesc

- Resource view descriptor
texObject

- Texture object

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description

Returns the resource view descriptor for the texture object specified by texObject. If no
resource view was set for texObject, the CUDA ERROR_INVALID VALUE is returned.

See also:

cuTexObjectCreate, cudaGetTextureObjectResourceViewDesc

CUresult cuTexObjectGetTextureDesc

(CUDA_TEXTURE_DESC *pTexDesc, CUtexObject
texObject]

Returns a texture object’s texture descriptor.

Parameters
pTexDesc

- Texture descriptor
texObject

- Texture object

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE
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Description

Returns the texture descriptor for the texture object specified by texObject.

See also:

cuTexObjectCreate, cudaGetTextureObjectTextureDesc

6.26. Surface Object Management

This section describes the surface object management functions of the low-level CUDA driver
application programming interface. The surface object APl is only supported on devices of
compute capability 3.0 or higher.

CUresult cuSurfObjectCreate (CUsurfObject
*pSurfObject, const CUDA_RESOURCE_DESC

*pResDesc]

Creates a surface object.

Parameters

pSurfObject

- Surface object to create
pResDesc

- Resource descriptor

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description

Creates a surface object and returns it in pSurfObject. pResDesc describes the

data to perform surface load/stores on. CUDA_RESOURCE_DESC::resType must be
CU_RESOURCE_TYPE_ARRAY and CUDA_RESOURCE_DESC::res::array::hArray must be set to
a valid CUDA array handle. CUDA_RESOURCE_DESC::flags must be set to zero.

Surface objects are only supported on devices of compute capability 3.0 or higher. Additionally,
a surface object is an opaque value, and, as such, should only be accessed through CUDA API
calls.

See also:
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cuSurfObjectDestroy, cudaCreateSurfaceObject

CUresult cuSurfObjectDestroy (CUsurfObject
surfObject)

Destroys a surface object.

Parameters

surfObject
- Surface object to destroy

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description

Destroys the surface object specified by surfObject.

See also:

cuSurfObjectCreate, cudaDestroySurfaceObject

CUresult cuSurfObjectGetResourceDesc
(CUDA_RESOURCE_DESC *pResDesc, CUsurfObject

surfObject]

Returns a surface object’s resource descriptor.

Parameters
pResDesc

- Resource descriptor
surfObject

- Surface object

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description

Returns the resource descriptor for the surface object specified by surfObject.
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See also:

cuSurfObjectCreate, cudaGetSurfaceObjectResourceDesc

6.27. Peer Context Memory Access

This section describes the direct peer context memory access functions of the low-level CUDA
driver application programming interface.

CUresult cuCtxDisablePeerAccess (CUcontext
peerContext)

Disables direct access to memory allocations in a peer context and unregisters any registered
allocations.

Parameters

peerContext
- Peer context to disable direct access to

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_PEER_ACCESS_NOT_ENABLED, CUDA ERROR_INVALID_CONTEXT,

Description

Returns CUDA_ERROR_PEER ACCESS NOT ENABLED if direct peer access has not yet been
enabled from peerContext to the current context.

Returns CUDA_ERROR_INVALID CONTEXT if there is no current context, or if peerContext
is not a valid context.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuDeviceCanAccessPeer, cuCtxEnablePeerAccess, cudaDeviceDisablePeerAccess
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CUresult cuCtxEnablePeerAccess (CUcontext
peerContext, unsigned int Flags]

Enables direct access to memory allocations in a peer context.

Parameters

peerContext

- Peer context to enable direct access to from the current context
Flags

- Reserved for future use and must be setto 0

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_PEER_ACCESS_ALREADY_ENABLED, CUDA_ERROR_TOO_MANY_PEERS,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_PEER_ACCESS_UNSUPPORTED,
CUDA_ERROR_INVALID_VALUE

Description

If both the current context and peerContext are on devices which support unified addressing
(as may be queried using CU_DEVICE_ATTRIBUTE_UNIFIED ADDRESSING) and same major
compute capability, then on success all allocations from peerContext will immediately be
accessible by the current context. See Unified Addressing for additional details.

Note that access granted by this call is unidirectional and that in order to access memory from
the current context in peerContext, a separate symmetric call to cuCtxEnablePeerAccess|(]
Is required.

Note that there are both device-wide and system-wide limitations per system configuration, as
noted in the CUDA Programming Guide under the section "Peer-to-Peer Memory Access".

Returns CUDA_ERROR_PEER_ACCESS_UNSUPPORTED if cuDeviceCanAccessPeer|(]
indicates that the CUdevice of the current context cannot directly access memory from the
CUdevice of peerContext.

Returns CUDA_ERROR_PEER_ACCESS_ALREADY_ENABLED if direct access of
peerContext from the current context has already been enabled.

Returns CUDA ERROR_TOO_MANY_PEERS if direct peer access is not possible because
hardware resources required for peer access have been exhausted.

Returns CUDA ERROR_INVALID CONTEXT if there is no current context, peerContext is
not a valid context, or if the current context is peerContext.

Returns CUDA_ERROR_INVALID_VALUE if Flags is not 0.
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Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuDeviceCanAccessPeer, cuCtxDisablePeerAccess, cudaDeviceEnablePeerAccess

CUresult cuDeviceCanAccessPeer (int
*canAccessPeer, CUdevice dev, CUdevice peerDev)

Queries if a device may directly access a peer device's memory.

Parameters

canAccessPeer

- Returned access capability
dev

- Device from which allocations on peerDev are to be directly accessed.
peerDev

- Device on which the allocations to be directly accessed by dev reside.

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA ERROR_INVALID_DEVICE

Description

Returns in *canAccessPeer a value of 1 if contexts on dev are capable of directly
accessing memory from contexts on peerDev and 0 otherwise. If direct access of peerDev
from dev is possible, then access may be enabled on two specific contexts by calling
cuCtxEnablePeerAccess(].

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuCtxEnablePeerAccess, cuCtxDisablePeerAccess, cudaDeviceCanAccessPeer
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CUresult cuDeviceGetP2PAttribute (int *value,
CUdevice PZ2PAttribute attrib, CUdevice srcDevice,
CUdevice dstDevice]

Queries attributes of the link between two devices.

Parameters

value
- Returned value of the requested attribute
attrib
- The requested attribute of the link between srcDevice and dstDevice.
srcDevice
- The source device of the target link.
dstDevice
- The destination device of the target link.

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_DEVICE, CUDA_ERROR_INVALID_VALUE

Description

Returns in *value the value of the requested attribute attrib of the link between
srcDevice and dstDevice. The supported attributes are:

» CU_DEVICE P2P ATTRIBUTE PERFORMANCE RANK: A relative value indicating the
performance of the link between two devices.

» CU DEVICE P2P ATTRIBUTE ACCESS SUPPORTED P2P: 1 if P2P Access is enable.

» CU_DEVICE P2P_ATTRIBUTE_NATIVE_ATOMIC_SUPPORTED: 1 if Atomic operations over
the link are supported.

» CU_DEVICE P2P ATTRIBUTE CUDA_ARRAY_ACCESS _SUPPORTED: 1 if cudaArray can be
accessed over the link.

Returns CUDA_ERROR_INVALID_DEVICE if srcDevice or dstDevice are not valid or if they
represent the same device.

Returns CUDA_ERROR_INVALID_VALUE if attrib is not valid or if value is a null pointer.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:
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cuCtxEnablePeerAccess, cuCtxDisablePeerAccess, cuDeviceCanAccessPeer,
cudaDeviceGetP2PAttribute

6.28. Graphics Interoperability

This section describes the graphics interoperability functions of the low-level CUDA driver
application programming interface.

CUresult cuGraphicsMapResources (unsigned int
count, CUgraphicsResource *resources, CUstream
hStream)

Map graphics resources for access by CUDA.

Parameters

count

- Number of resources to map
resources

- Resources to map for CUDA usage
hStream

- Stream with which to synchronize

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_HANDLE,
CUDA_ERROR_ALREADY_MAPPED, CUDA_ERROR_UNKNOWN

Description
Maps the count graphics resources in resources for access by CUDA.

The resources in resources may be accessed by CUDA until they are unmapped. The
graphics APl from which resources were registered should not access any resources while
they are mapped by CUDA. If an application does so, the results are undefined.

This function provides the synchronization guarantee that any graphics calls issued before
cuGraphicsMapResources(] will complete before any subsequent CUDA work issued in
stream begins.

If resources includes any duplicate entries then CUDA_ERROR_INVALID_HANDLE
is returned. If any of resources are presently mapped for access by CUDA then
CUDA_ERROR_ALREADY_MAPPED is returned.
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Note:

» This function uses standard default stream semantics.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsResourceGetMappedPointer, cuGraphicsSubResourceGetMappedArray,
cuGraphicsUnmapResources, cudaGraphicsMapResources

CUresult
cuGraphicsResourceGetMappedMipmappedArray
(CUmipmappedArray *pMipmappedArray,
CUgraphicsResource resource]

Get a mipmapped array through which to access a mapped graphics resource.

Parameters

pMipmappedArray

- Returned mipmapped array through which resource may be accessed
resource

- Mapped resource to access

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_INVALID_HANDLE, CUDA_ERROR_NOT_MAPPED,
CUDA_ERROR_NOT_MAPPED_AS_ARRAY

Description

Returns in *pMipmappedArray a mipmapped array through which the mapped graphics
resource resource. I'he value set in *pMipmappedArray may change every time that
resource Is mapped.

If resource is not a texture then it cannot be accessed via a mipmapped array and
CUDA ERROR_NOT_MAPPED_AS_ARRAY is returned. If resource is not mapped then
CUDA_ERROR_NOT_MAPPED is returned.

n Note:
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- Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsResourceGetMappedPointer, cudaGraphicsResourceGetMappedMipmappedArray

CUresult cuGraphicsResourceGetMappedPointer
(CUdeviceptr *pDevPtr, size_t *pSize,
CUgraphicsResource resource]

Get a device pointer through which to access a mapped graphics resource.

Parameters

pDevPtr

- Returned pointer through which resource may be accessed
pSize

- Returned size of the buffer accessible starting at *pPointer
resource

- Mapped resource to access

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_INVALID_HANDLE, CUDA_ERROR_NOT_MAPPED,
CUDA_ERROR_NOT_MAPPED_AS_POINTER

Description

Returns in *pDevPtr a pointer through which the mapped graphics resource resource may
be accessed. Returns in pSize the size of the memory in bytes which may be accessed from
that pointer. The value set in pPointer may change every time that resource is mapped.

If resource is not a buffer then it cannot be accessed via a pointer and
CUDA ERROR_NOT_MAPPED_AS_POINTER is returned. If resource is not mapped then
CUDA_ERROR_NOT_MAPPED is returned. *

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsMapResources, cuGraphicsSubResourceGetMappedArray,
cudaGraphicsResourceGetMappedPointer
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CUresult cuGraphicsResourceSetMapFlags
(CUgraphicsResource resource, unsigned int flags)

Set usage flags for mapping a graphics resource.

Parameters

resource

- Registered resource to set flags for
flags

- Parameters for resource mapping

Returns
CUDA SUCCESS, CUDA ERROR DEINITIALIZED, CUDA ERROR NOT INITIALIZED,

CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_INVALID_HANDLE, CUDA_ERROR_ALREADY_MAPPED

Description
Set flags for mapping the graphics resource resource.

Changes to flags will take effect the next time resource is mapped. The flags argument
may be any of the following:

» CU_GRAPHICS_MAP_RESOURCE_FLAGS_NONE: Specifies no hints about how this
resource will be used. It is therefore assumed that this resource will be read from and
written to by CUDA kernels. This is the default value.

» CU_GRAPHICS_MAP_RESOURCE_FLAGS_READONLY: Specifies that CUDA kernels which
access this resource will not write to this resource.

» CU_GRAPHICS_MAP_RESOURCE_FLAGS_WRITEDISCARD: Specifies that CUDA kernels
which access this resource will not read from this resource and will write over the entire
contents of the resource, so none of the data previously stored in the resource will be
preserved.

If resource is presently mapped for access by CUDA then
CUDA_ERROR_ALREADY_MAPPED is returned. If f1ags is not one of the above values then
CUDA_ERROR_INVALID_VALUE is returned.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsMapResources, cudaGraphicsResourceSetMapFlags
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CUresult cuGraphicsSubResourceGetMappedArray
(CUarray *pArray, CUgraphicsResource resource,
unsigned int arraylndex, unsigned int mipLevel]

Get an array through which to access a subresource of a mapped graphics resource.

Parameters

pArray
- Returned array through which a subresource of resource may be accessed
resource
- Mapped resource to access
arraylndex
- Array index for array textures or cubemap face index as defined by
CUarray_cubemap_face for cubemap textures for the subresource to access
mipLevel
- Mipmap level for the subresource to access

Returns

CUDA _SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_INVALID_HANDLE, CUDA_ERROR_NOT_MAPPED,
CUDA_ERROR_NOT_MAPPED_AS_ARRAY

Description

Returns in *pArray an array through which the subresource of the mapped graphics
resource resource which corresponds to array index arrayIndex and mipmap level
mipLevel may be accessed. The value set in *pArray may change every time that
resource Is mapped.

If resource is not a texture then it cannot be accessed via an array and

CUDA ERROR _NOT_MAPPED_AS ARRAY is returned. If arrayIndex is not a valid array
index for resource then CUDA ERROR_INVALID_VALUE is returned. If mipLevel is not
a valid mipmap level for resource then CUDA ERROR_INVALID_VALUE is returned. If
resource is not mapped then CUDA_ERROR_NOT_MAPPED is returned.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsResourceGetMappedPointer, cudaGraphicsSubResourceGetMappedArray
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CUresult cuGraphicsUnmapResources (unsigned int
count, CUgraphicsResource *resources, CUstream
hStream)

Unmap graphics resources.

Parameters

count

- Number of resources to unmap
resources

- Resources to unmap
hStream

- Stream with which to synchronize

Returns
CUDA SUCCESS, CUDA ERROR DEINITIALIZED, CUDA ERROR NOT INITIALIZED,

CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_HANDLE,
CUDA_ERROR_NOT_MAPPED, CUDA_ERROR_UNKNOWN

Description
Unmaps the count graphics resources in resources.

Once unmapped, the resources in resources may not be accessed by CUDA until they are
mapped again.

This function provides the synchronization guarantee that any CUDA work issued in stream
before cuGraphicsUnmapResources(] will complete before any subsequently issued graphics
work begins.

If resources includes any duplicate entries then CUDA_ERROR_INVALID_HANDLE
Is returned. If any of resources are not presently mapped for access by CUDA then
CUDA_ERROR_NOT_MAPPED is returned.

Note:

» This function uses standard default stream semantics.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsMapResources, cudaGraphicsUnmapResources
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CUresult cuGraphicsUnregisterResource
(CUgraphicsResource resource)

Unregisters a graphics resource for access by CUDA.

Parameters

resource
- Resource to unregister

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_HANDLE,
CUDA_ERROR_UNKNOWN

Description

Unregisters the graphics resource resource so it is not accessible by CUDA unless
registered again.

If resource isinvalid then CUDA _ERROR _INVALID HANDLE is returned.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsD3D9RegisterResource, cuGraphicsD3D10RegisterResource,
cuGraphicsD3D11RegisterResource, cuGraphicsGLRegisterBuffer,
cuGraphicsGLRegisterlmage, cudaGraphicsUnregisterResource

6.29. Driver Entry Point Access

This section describes the driver entry point access functions of the low-level CUDA driver
application programming interface.
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CUresult cuGetProcAddress (const char *symbol, void
**pfn, int cudaVersion, cuuinté4_t flags)

Returns the requested driver API function pointer.

Parameters

symbol
- The base name of the driver API function to look for. As an example, for the driver API
cuMemAlloc_v2, symbol would be cuMemAlloc and cudaVersion would be the ABI
compatible CUDA version for the _v2 variant.

pfn
- Location to return the function pointer to the requested driver function

cudaVersion
- The CUDA version to look for the requested driver symbol

flags
- Flags to specify search options.

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_VALUE, CUDA_ERROR_NOT_SUPPORTED,
CUDA_ERROR_NOT_FOUND

Description

Returns in **pfn the address of the CUDA driver function for the requested CUDA version
and flags.

The CUDA version is specified as (1000 * major + 10 * minor), so CUDA 11.2 should be
specified as 11020. For a requested driver symbol, if the specified CUDA version is greater
than or equal to the CUDA version in which the driver symbol was introduced, this APl will
return the function pointer to the corresponding versioned function.

The pointer returned by the APl should be cast to a function pointer matching the requested
driver function’s definition in the API header file. The function pointer typedef can be picked up
from the corresponding typedefs header file. For example, cudaTypedefs.h consists of function
pointer typedefs for driver APls defined in cuda.h.

The APl will return CUDA _ERROR_NOT_FOUND if the requested driver function is not
supported on the platform, no ABI compatible driver function exists for the specified
cudaVersion or if the driver symbol is invalid.

The requested flags can be:

» CU_GET PROC_ADDRESS_DEFAULT: This is the default mode. This is
equivalent to CU_GET_PROC_ADDRESS_PER_THREAD DEFAULT STREAM
if the code is compiled with --default-stream per-thread compilation flag
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or the macro CUDA_API_PER_THREAD_DEFAULT_STREAM is defined;
CU_GET_PROC_ADDRESS_LEGACY_STREAM otherwise.

» CU GET PROC_ADDRESS LEGACY_STREAM: This will enable the search for all driver
symbols that match the requested driver symbol name except the corresponding per-
thread versions.

» CU_GET_PROC_ADDRESS_PER_THREAD_DEFAULT_STREAM: This will enable the search
for all driver symbols that match the requested driver symbol name including the per-
thread versions. If a per-thread version is not found, the APl will return the legacy version
of the driver function.

Note:

Version mixing among CUDA-defined types and driver API versions is strongly discouraged and
doing so can result in an undefined behavior. More here.

See also:

cudaGetDriverEntryPoint

6.30. Profiler Control [DEPRECATED]

This section describes the profiler control functions of the low-level CUDA driver application
programming interface.

CUresult cuProfilerInitialize (const char *configFile,
const char *outputFile, CUoutput_mode outputMode]

Initialize the profiling.

Parameters

configFile

- Name of the config file that lists the counters/options for profiling.
outputFile

- Name of the outputFile where the profiling results will be stored.
outputMode

- outputMode, can be CU_OUT_KEY_VALUE_PAIR or CU_OUT_CSV.

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_PROFILER_DISABLED
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Description
Deprecated

Using this APl user can initialize the CUDA profiler by specifying the configuration file, output
file and output file format. This APl is generally used to profile different set of counters by
looping the kernel launch. The configFile parameter can be used to select profiling options
including profiler counters. Refer to the "Compute Command Line Profiler User Guide” for
supported profiler options and counters.

Limitation: The CUDA profiler cannot be initialized with this APl if another profiling tool is
already active, as indicated by the CUDA_ERROR_PROFILER_DISABLED return code.

Typical usage of the profiling APIs is as follows:

for each set of counters/options { cuProfilerInitialize(); //Initialize profiling, set the counters
or options in the config file ... cuProfilerStart(]; // code to be profiled cuProfilerStopl(J; ...
cuProfilerStart(); // code to be profiled cuProfilerStop(; ... }

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuProfilerStart, cuProfilerStop, cudaProfilerlnitialize

6.31. Profiler Control

This section describes the profiler control functions of the low-level CUDA driver application
programming interface.

CUresult cuProfilerStart (void]

Enable profiling.

Returns
CUDA SUCCESS, CUDA ERROR INVALID CONTEXT

Description

Enables profile collection by the active profiling tool for the current context. If profiling is
already enabled, then cuProfilerStart(] has no effect.

cuProfilerStart and cuProfilerStop APIs are used to programmatically control the profiling
granularity by allowing profiling to be done only on selective pieces of code.
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Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuProfilerlnitialize, cuProfilerStop, cudaProfilerStart

CUresult cuProfilerStop (void]

Disable profiling.

Returns
CUDA SUCCESS, CUDA ERROR INVALID CONTEXT

Description

Disables profile collection by the active profiling tool for the current context. If profiling is
already disabled, then cuProfilerStop(] has no effect.

cuProfilerStart and cuProfilerStop APIs are used to programmatically control the profiling
granularity by allowing profiling to be done only on selective pieces of code.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuProfilerlnitialize, cuProfilerStart, cudaProfilerStop

6.32. OpenGL Interoperability

This section describes the OpenGL interoperability functions of the low-level CUDA driver
application programming interface. Note that mapping of OpenGL resources is performed with
the graphics APl agnostic, resource mapping interface described in Graphics Interoperability.

OpenGL Interoperability [DEPRECATED]

enum CUGLDeviceList

CUDA devices corresponding to an OpenGL device
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Values
CU_GL_DEVICE_LIST_ALL =0x01
The CUDA devices for all GPUs used by the current OpenGL context
CU_GL_DEVICE_LIST_CURRENT_FRAME = 0x02
The CUDA devices for the GPUs used by the current OpenGL context in its currently
rendering frame
CU_GL_DEVICE_LIST_NEXT_FRAME = 0x03
The CUDA devices for the GPUs to be used by the current OpenGL context in the next frame

CUresult cuGLGetDevices (unsigned int
*pCudaDeviceCount, CUdevice *pCudaDevices,
unsigned int cudaDeviceCount, CUGLDevicelList
deviceList]

Gets the CUDA devices associated with the current OpenGL context.

Parameters

pCudaDeviceCount

- Returned number of CUDA devices.
pCudaDevices

- Returned CUDA devices.
cudaDeviceCount

- The size of the output device array pCudaDevices.
devicelList

- The set of devices to return.

Returns

CUDA_SUCCESS, CUDA_ERROR_NO_DEVICE, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_GRAPHICS_CONTEXT

Description

Returns in *pCudaDeviceCount the number of CUDA-compatible devices corresponding to
the current OpenGL context. Also returns in *pCudaDevices at most cudaDeviceCount of the
CUDA-compatible devices corresponding to the current OpenGL context. If any of the GPUs
being used by the current OpenGL context are not CUDA capable then the call will return
CUDA_ERROR_NO_DEVICE.

The deviceList argument may be any of the following:

» CU_GL_DEVICE_LIST_ALL: Query all devices used by the current OpenGL context.
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» CU_GL_DEVICE LIST _CURRENT_FRAME: Query the devices used by the current OpenGL
context to render the current frame (in SLIJ.

» CU GL DEVICE LIST NEXT FRAME: Query the devices used by the current OpenGL
context to render the next frame (in SLI). Note that this is a prediction, it can't be
guaranteed that this is correct in all cases.

Note:

» This function is not supported on Mac OS X.

> Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuWGLGetDevice, cudaGLGetDevices

CUresult cuGraphicsGLRegisterBuffer
(CUgraphicsResource *pCudaResource, GLuint

buffer, unsigned int Flags]
Registers an OpenGL buffer object.

Parameters

pCudaResource

- Pointer to the returned object handle
buffer

- name of buffer object to be registered
Flags

- Register flags

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_HANDLE, CUDA_ERROR_ALREADY_MAPPED,
CUDA_ERROR_INVALID_CONTEXT,

Description

Registers the buffer object specified by buffer for access by CUDA. A handle to the
registered object is returned as pCudaResource. The register flags Flags specify the
intended usage, as follows:

» CU_GRAPHICS_REGISTER_FLAGS_NONE: Specifies no hints about how this resource
will be used. It is therefore assumed that this resource will be read from and written to by
CUDA. This is the default value.
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» CU_GRAPHICS_REGISTER_FLAGS_READ_ONLY: Specifies that CUDA will not write to this
resource.

» CU_GRAPHICS_REGISTER_FLAGS_WRITE_DISCARD: Specifies that CUDA will not read
from this resource and will write over the entire contents of the resource, so none of the
data previously stored in the resource will be preserved.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsUnreqgisterResource, cuGraphicsMapResources,
cuGraphicsResourceGetMappedPointer, cudaGraphicsGLReqgisterBuffer

CUresult cuGraphicsGLRegisterlmage
(CUgraphicsResource *pCudaResource, GLuint
image, GLenum target, unsigned int Flags]

Register an OpenGL texture or renderbuffer object.

Parameters

pCudaResource
- Pointer to the returned object handle
image
- name of texture or renderbuffer object to be registered
target
- Identifies the type of object specified by image
Flags
- Register flags

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_HANDLE, CUDA_ERROR_ALREADY_MAPPED,
CUDA_ERROR_INVALID_CONTEXT,

Description

Registers the texture or renderbuffer object specified by image for access by CUDA. A handle
to the registered object is returned as pCudaResource.

target must match the type of the object, and must be one of GL_TEXTURE_2D,
GL_TEXTURE_RECTANGLE, GL_TEXTURE_CUBE_MAP, GL_TEXTURE_3D,
GL_TEXTURE_2D_ARRAY, or GL_RENDERBUFFER.
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The register flags Flags specify the intended usage, as follows:

>

CU_GRAPHICS_REGISTER_FLAGS_NONE: Specifies no hints about how this resource
will be used. It is therefore assumed that this resource will be read from and written to by
CUDA. This is the default value.

CU_GRAPHICS_REGISTER_FLAGS_READ_ONLY: Specifies that CUDA will not write to this
resource.

CU_GRAPHICS_REGISTER_FLAGS_WRITE_DISCARD: Specifies that CUDA will not read
from this resource and will write over the entire contents of the resource, so none of the
data previously stored in the resource will be preserved.
CU_GRAPHICS_REGISTER_FLAGS_SURFACE_LDST: Specifies that CUDA will bind this
resource to a surface reference.

CU_GRAPHICS_REGISTER_FLAGS_TEXTURE_GATHER: Specifies that CUDA will perform
texture gather operations on this resource.

The following image formats are supported. For brevity's sake, the list is abbreviated. For ex.,
{GL_R, GL_RG} X {8, 16} would expand to the following 4 formats {GL_R8, GL_R16, GL_RGS8,
GL_RG16}:

»

GL_RED, GL_RG, GL_RGBA, GL_LUMINANCE, GL_ALPHA, GL_LUMINANCE_ALPHA,
GL_INTENSITY

{GL_R, GL_RG, GL_RGBA} X {8, 16, 16F, 32F, 8UI, 16Ul, 32Ul, 8l, 161, 321}

{GL_LUMINANCE, GL_ALPHA, GL_LUMINANCE_ALPHA, GL_INTENSITY} X {8, 16,
16F_ARB, 32F_ARB, 8UI_EXT, 16UI_EXT, 32UI_EXT, 8I_EXT, 16I_EXT, 32I_EXT}

The following image classes are currently disallowed:

>

4

Textures with borders

Multisampled renderbuffers

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsUnregisterResource, cuGraphicsMapResources,

cuGraphicsSubResourceGetMappedArray, cudaGraphicsGLRegisterlmage
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CUresult cuWGLGetDevice (CUdevice *pDevice,
HGPUNV hGpul)

Gets the CUDA device associated with hGpu.

Parameters

pDevice
- Device associated with hGpu
hGpu
- Handle to a GPU, as queried via WGL_NV_gpu_affinity()

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description

Returns in *pDevice the CUDA device associated with a hGpu, if applicable.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGLMapBufferObject, cuGLReqgisterBufferObject, cuGLUnmapBufferObject,
cuGLUnreqisterBufferObject, cuGLUnmapBufferObjectAsync, cuGLSetBufferObjectMapFlags,
cudaWGLGetDevice

6.32.1. OpenGL Interoperability [DEPRECATED]

OpenGL Interoperability
This section describes deprecated OpenGL interoperability functionality.

enum CUGLmap_flags

Flags to map or unmap a resource

Values

CU_GL_MAP_RESOURCE_FLAGS_NONE = 0x00
CU_GL_MAP_RESOURCE_FLAGS_READ_ONLY = 0x01
CU_GL_MAP_RESOURCE_FLAGS_WRITE_DISCARD = 0x02
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CUresult cuGLCtxCreate (CUcontext *pCtx, unsigned int
Flags, CUdevice device)

Create a CUDA context for interoperability with OpenGL.

Parameters

pCitx

- Returned CUDA context
Flags

- Options for CUDA context creation
device

- Device on which to create the context

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_OUT_OF_MEMORY

Description
Deprecated This function is deprecated as of Cuda 5.0.

This function is deprecated and should no longer be used. It is no longer necessary
to associate a CUDA context with an OpenGL context in order to achieve maximum
interoperability performance.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuCtxCreate, cuGLInit, cuGLMapBufferObject, cuGLReqgisterBufferObject,
cuGLUnmapBufferObject, cuGLUnregisterBufferObject, cuGLMapBufferObjectAsync,
cuGLUnmapBufferObjectAsync, cuGLSetBufferObjectMapFlags, cuWGLGetDevice

CUresult cuGLInit (void]

Initializes OpenGL interoperability.

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_UNKNOWN
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Description
Deprecated This function is deprecated as of Cuda 3.0.

Initializes OpenGL interoperability. This function is deprecated and calling it is no longer
required. It may fail if the needed OpenGL driver facilities are not available.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGLMapBufferObject, cuGLReqgisterBufferObject, cuGLUnmapBufferObject,
cuGLUnreqisterBufferObject, cuGLMapBufferObjectAsync, cuGLUnmapBufferObjectAsync,
cuGLSetBufferObjectMapFlags, cuWGLGetDevice

CUresult cuGLMapBufferObject (CUdeviceptr *dptr, size_t

*size, GLuint buffer]
Maps an OpenGL buffer object.

Parameters
dptr
- Returned mapped base pointer
size
- Returned size of mapping
buffer
- The name of the buffer object to map

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_MAP_FAILED

Description
Deprecated This function is deprecated as of Cuda 3.0.

Maps the buffer object specified by buffer into the address space of the current CUDA
context and returns in *dptr and *size the base pointer and size of the resulting mapping.

There must be a valid OpenGL context bound to the current thread when this function is called.
This must be the same context, or a member of the same shareGroup, as the context that was
bound when the buffer was registered.

All streams in the current CUDA context are synchronized with the current GL context.
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Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsMapResources

CUresult cuGLMapBufferObjectAsync (CUdeviceptr *dptr,

size t *size, GLuint buffer, CUstream hStream)
Maps an OpenGL buffer object.

Parameters
dptr
- Returned mapped base pointer
size
- Returned size of mapping
buffer
- The name of the buffer object to map
hStream
- Stream to synchronize

Returns
CUDA SUCCESS, CUDA ERROR DEINITIALIZED, CUDA ERROR NOT INITIALIZED,

CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_MAP_FAILED

Description
Deprecated This function is deprecated as of Cuda 3.0.

Maps the buffer object specified by buffer into the address space of the current CUDA
context and returns in *dptr and *size the base pointer and size of the resulting mapping.

There must be a valid OpenGL context bound to the current thread when this function is called.
This must be the same context, or a member of the same shareGroup, as the context that was
bound when the buffer was registered.

Stream hStream in the current CUDA context is synchronized with the current GL context.

Note:

Note that this function may also return error codes from previous, asynchronous launches.
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See also:

cuGraphicsMapResources

CUresult cuGLRegisterBufferObject (GLuint buffer]

Registers an OpenGL buffer object.

Parameters

buffer
- The name of the buffer object to register.

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_ALREADY_MAPPED

Description
Deprecated This function is deprecated as of Cuda 3.0.

Registers the buffer object specified by buf fer for access by CUDA. This function must be
called before CUDA can map the buffer object. There must be a valid OpenGL context bound
to the current thread when this function is called, and the buffer name is resolved by that
context.

Note:
Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsGLReqgisterBuffer

CUresult cuGLSetBufferObjectMapFlags (GLuint buffer,

unsigned int Flags])
Set the map flags for an OpenGL buffer object.

Parameters

buffer

- Buffer object to unmap
Flags

- Map flags
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Returns

CUDA_SUCCESS, CUDA_ERROR_NOT_INITIALIZED, CUDA_ERROR_INVALID_HANDLE,
CUDA_ERROR_ALREADY_MAPPED, CUDA_ERROR_INVALID_CONTEXT,

Description
Deprecated This function is deprecated as of Cuda 3.0.

Sets the map flags for the buffer object specified by buffer.

Changes to Flags will take effect the next time buffer is mapped. The Flags argument
may be any of the following:

» CU_GL_MAP_RESOURCE_FLAGS_NONE: Specifies no hints about how this resource will
be used. It is therefore assumed that this resource will be read from and written to by
CUDA kernels. This is the default value.

» CU_GL_MAP_RESOURCE_FLAGS_READ_ONLY: Specifies that CUDA kernels which access
this resource will not write to this resource.

» CU_GL_MAP_RESOURCE_FLAGS_WRITE_DISCARD: Specifies that CUDA kernels which
access this resource will not read from this resource and will write over the entire
contents of the resource, so none of the data previously stored in the resource will be
preserved.

If buffer has not been registered for use with CUDA, then CUDA_ERROR_INVALID _HANDLE
is returned. If buf fer is presently mapped for access by CUDA, then
CUDA_ERROR_ALREADY_MAPPED is returned.

There must be a valid OpenGL context bound to the current thread when this function is called.
This must be the same context, or a member of the same shareGroup, as the context that was
bound when the buffer was registered.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsResourceSetMapFlags

CUresult cuGLUnmapBufferObject (GLuint buffer]

Unmaps an OpenGL buffer object.

Parameters

buffer
- Buffer object to unmap
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated This function is deprecated as of Cuda 3.0.

Unmaps the buffer object specified by buffer for access by CUDA.

There must be a valid OpenGL context bound to the current thread when this function is called.
This must be the same context, or a member of the same shareGroup, as the context that was
bound when the buffer was registered.

All streams in the current CUDA context are synchronized with the current GL context.
Note:
Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsUnmapResources

CUresult cuGLUnmapBufferObjectAsync (GLuint buffer,

CUstream hStream)]
Unmaps an OpenGL buffer object.

Parameters

buffer

- Name of the buffer object to unmap
hStream

- Stream to synchronize

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated This function is deprecated as of Cuda 3.0.
Unmaps the buffer object specified by buffer for access by CUDA.
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There must be a valid OpenGL context bound to the current thread when this function is called.
This must be the same context, or a member of the same shareGroup, as the context that was
bound when the buffer was registered.

Stream hStream in the current CUDA context is synchronized with the current GL context.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsUnmapResources

CUresult cuGLUnregisterBufferObject (GLuint buffer)

Unregister an OpenGL buffer object.

Parameters

buffer
- Name of the buffer object to unregister

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE

Description
Deprecated This function is deprecated as of Cuda 3.0.

Unregisters the buffer object specified by buffer. This releases any resources associated
with the registered buffer. After this call, the buffer may no longer be mapped for access by
CUDA.

There must be a valid OpenGL context bound to the current thread when this function is called.
This must be the same context, or a member of the same shareGroup, as the context that was
bound when the buffer was registered.

Note:
Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuGraphicsUnregisterResource
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6.33. VDPAU Interoperability

This section describes the VDPAU interoperability functions of the low-level CUDA driver
application programming interface.

CUresult cuGraphicsVDPAURegisterOutputSurface
[CUgraphicsResource *pCudaResource,
VdpOutputSurface vdpSurface, unsigned int flags)

Registers a VDPAU VdpOutputSurface object.

Parameters

pCudaResource

- Pointer to the returned object handle

vdpSurface

- The VdpOutputSurface to be registered

flags

- Map flags

Returns
CUDA SUCCESS, CUDA ERROR INVALID HANDLE, CUDA ERROR ALREADY MAPPED,

CUDA_ERROR_INVALID_CONTEXT,

Description

Registers the VdpOutputSurface specified by vdpSurface for access by CUDA. A handle
to the registered object is returned as pCudaResource. The surface’s intended usage is
specified using flags, as follows:

>

CU_GRAPHICS_MAP_RESOURCE_FLAGS_NONE: Specifies no hints about how this
resource will be used. It is therefore assumed that this resource will be read from and
written to by CUDA. This is the default value.
CU_GRAPHICS_MAP_RESOURCE_FLAGS_READ_ONLY: Specifies that CUDA will not write
to this resource.

CU_GRAPHICS_MAP_RESOURCE_FLAGS_WRITE_DISCARD: Specifies that CUDA will not
read from this resource and will write over the entire contents of the resource, so none of
the data previously stored in the resource will be preserved.

The VdpOutputSurface is presented as an array of subresources that may be accessed using
pointers returned by cuGraphicsSubResourceGetMappedArray. The exact number of valid
arrayIndex values depends on the VDPAU surface format. The mapping is shown in the
table below. mipLevel must be 0.
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Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuCtxCreate, cuVDPAUCtxCreate, cuGraphicsVDPAURegisterVideoSurface,
cuGraphicsUnregisterResource, cuGraphicsResourceSetMapFlags,
cuGraphicsMapResources, cuGraphicsUnmapResources,
cuGraphicsSubResourceGetMappedArray, cuVDPAUGetDevice,
cudaGraphicsVDPAUReqisterQutputSurface

CUresult cuGraphicsVDPAURegisterVideoSurface
(CUgraphicsResource *pCudaResource,
VdpVideoSurface vdpSurface, unsigned int flags)

Registers a VDPAU VdpVideoSurface object.

Parameters

pCudaResource

- Pointer to the returned object handle
vdpSurface

- The VdpVideoSurface to be registered
flags

- Map flags

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_HANDLE, CUDA_ERROR_ALREADY_MAPPED,
CUDA_ERROR_INVALID_CONTEXT,

Description

Registers the VdpVideoSurface specified by vdpSurface for access by CUDA. A handle to the
registered object is returned as pCudaResource. The surface’s intended usage is specified
using flags, as follows:

» CU_GRAPHICS_MAP_RESOURCE_FLAGS_NONE: Specifies no hints about how this
resource will be used. It is therefore assumed that this resource will be read from and
written to by CUDA. This is the default value.

» CU_GRAPHICS_MAP_RESOURCE_FLAGS_READ_ONLY: Specifies that CUDA will not write
to this resource.
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» CU_GRAPHICS_MAP_RESOURCE_FLAGS_WRITE_DISCARD: Specifies that CUDA will not
read from this resource and will write over the entire contents of the resource, so none of
the data previously stored in the resource will be preserved.

The VdpVideoSurface is presented as an array of subresources that may be accessed using
pointers returned by cuGraphicsSubResourceGetMappedArray. The exact number of valid
arrayIndex values depends on the VDPAU surface format. The mapping is shown in the
table below. mipLevel must be 0.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuCtxCreate, cuVDPAUCtxCreate, cuGraphicsVDPAURegisterOutputSurface,
cuGraphicsUnregisterResource, cuGraphicsResourceSetMapFlags,
cuGraphicsMapResources, cuGraphicsUnmapResources,
cuGraphicsSubResourceGetMappedArray, cuVDPAUGetDevice,
cudaGraphicsVDPAURegisterVideoSurface

CUresult cuVDPAUCtxCreate (CUcontext *pCtx,
unsigned int flags, CUdevice device, VdpDevice
vdpDevice, VdpGetProcAddress *vdpGetProcAddress)

Create a CUDA context for interoperability with VDPAU.

Parameters

pCtx

- Returned CUDA context
flags

- Options for CUDA context creation
device

- Device on which to create the context
vdpDevice

- The VdpDevice to interop with
vdpGetProcAddress

- VDPAU's VdpGetProcAddress function pointer
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Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_OUT_OF_MEMORY

Description

Creates a new CUDA context, initializes VDPAU interoperability, and associates the CUDA
context with the calling thread. It must be called before performing any other VDPAU
interoperability operations. It may fail if the needed VDPAU driver facilities are not available.
For usage of the flags parameter, see cuCtxCreate(].

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuCtxCreate, cuGraphicsVDPAUReqisterVideoSurface,
cuGraphicsVDPAURegisterQutputSurface, cuGraphicsUnregisterResource,
cuGraphicsResourceSetMapFlags, cuGraphicsMapResources, cuGraphicsUnmapResources,
cuGraphicsSubResourceGetMappedArray, cuVDPAUGetDevice

CUresult cuVDPAUGetDevice (CUdevice *pDevice,
VdpDevice vdpDevice, VdpGetProcAddress
*vdpGetProcAddress]

Gets the CUDA device associated with a VDPAU device.

Parameters

pDevice
- Device associated with vdpDevice
vdpDevice
- AVdpDevice handle
vdpGetProcAddress
- VDPAU's VdpGetProcAddress function pointer

Returns

CUDA_SUCCESS, CUDA_ERROR_DEINITIALIZED, CUDA_ERROR_NOT_INITIALIZED,
CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE
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Description

Returns in *pDevice the CUDA device associated with a vdpDevice, if applicable.

Note:

Note that this function may also return error codes from previous, asynchronous launches.

See also:

cuCtxCreate, cuVDPAUCtxCreate, cuGraphicsVDPAURegisterVideoSurface,
cuGraphicsVDPAUReqgisterOutputSurface, cuGraphicsUnregisterResource,
cuGraphicsResourceSetMapFlags, cuGraphicsMapResources, cuGraphicsUnmapResources,
cuGraphicsSubResourceGetMappedArray, cudaVDPAUGetDevice

6.34. EGL Interoperability

This section describes the EGL interoperability functions of the low-level CUDA driver
application programming interface.

CUresult cuEGLStreamConsumerAcquireFrame
(CUeglStreamConnection *conn, CUgraphicsResource
*pCudaResource, CUstream *pStream, unsigned int
timeout)

Acquire an image frame from the EGLStream with CUDA as a consumer.

Parameters

conn
- Connection on which to acquire

pCudaResource
- CUDA resource on which the stream frame will be mapped for use.

pStream
- CUDA stream for synchronization and any data migrations implied by
CUeglResourcelocationFlags.

timeout
- Desired timeout in usec for a new frame to be acquired. If set as
CUDA _EGL_INFINITE TIMEQUT, acquire waits infinitely. After timeout occurs CUDA
consumer tries to acquire an old frame if available and EGL_SUPPORT_REUSE_NV flag is
set.
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Returns
CUDA SUCCESS, CUDA ERROR INVALID HANDLE, CUDA ERROR LAUNCH TIMEOUT,

Description

Acquire an image frame from EGLStreamKHR. This API can also acquire an old frame
presented by the producer unless explicitly disabled by setting EGL_SUPPORT_REUSE_NV
flag to EGL_FALSE during stream initialization. By default, EGLStream is created with

this flag set to EGL_TRUE. cuGraphicsResourceGetMappedEglFrame can be called on
pCudaResource to get CUeglFrame.

See also:

cuEGLStreamConsumerConnect, cuEGLStreamConsumerDisconnect,
cuEGLStreamConsumerAcquireFrame, cuEGLStreamConsumerReleaseFrame,
cudaEGLStreamConsumerAcquireFrame

CUresult cuEGLStreamConsumerConnect
(CUeglStreamConnection *conn, EGLStreamKHR
stream)

Connect CUDA to EGLStream as a consumer.

Parameters

conn

- Pointer to the returned connection handle
stream

- EGLStreamKHR handle

Returns
CUDA SUCCESS, CUDA ERROR INVALID HANDLE, CUDA ERROR INVALID CONTEXT,

Description
Connect CUDA as a consumer to EGLStreamKHR specified by stream.

The EGLStreamKHR is an EGL object that transfers a sequence of image frames from one API
to another.

See also:
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cuEGLStreamConsumerConnect, cuEGLStreamConsumerDisconnect,
cUEGLStreamConsumerAcquireFrame, cuEGLStreamConsumerReleaseFrame,
cudaEGLStreamConsumerConnect

CUresult cuEGLStreamConsumerConnectWithFlags
(CUeglStreamConnection *conn, EGLStreamKHR
stream, unsigned int flags)

Connect CUDA to EGLStream as a consumer with given flags.

Parameters

conn

- Pointer to the returned connection handle
stream

- EGLStreamKHR handle
flags

- Flags denote intended location - system or video.

Returns
CUDA SUCCESS, CUDA ERROR INVALID HANDLE, CUDA ERROR INVALID CONTEXT,

Description

Connect CUDA as a consumer to EGLStreamKHR specified by stream with specified f1ags
defined by CUeglResourcelocationFlags.

The flags specify whether the consumer wants to access frames from system memory or video
memory. Default is CU_EGL _RESOURCE_ L OCATION_VIDMEM.

See also:

cuEGLStreamConsumerConnect, cuEGLStreamConsumerDisconnect,
cuEGLStreamConsumerAcquirefFrame, cuEGLStreamConsumerReleaseFrame,
cudaEGLStreamConsumerConnectWithFlags

CUresult cuEGLStreamConsumerDisconnect
(CUeglStreamConnection *conn]

Disconnect CUDA as a consumer to EGLStream .

Parameters

conn
- Conection to disconnect.
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Returns
CUDA SUCCESS, CUDA ERROR INVALID HANDLE, CUDA ERROR INVALID CONTEXT,

Description

Disconnect CUDA as a consumer to EGLStreamKHR.

See also:

cuEGLStreamConsumerConnect, cuEGLStreamConsumerDisconnect,
cUuEGLStreamConsumerAcquireFrame, cuEGLStreamConsumerReleaseFrame,
cudaEGLStreamConsumerDisconnect

CUresult cuEGLStreamConsumerReleaseFrame
(CUeglStreamConnection *conn, CUgraphicsResource
pCudaResource, CUstream *pStream)

Releases the last frame acquired from the EGLStream.

Parameters

conn

- Connection on which to release
pCudaResource

- CUDA resource whose corresponding frame is to be released
pStream

- CUDA stream on which release will be done.

Returns
CUDA SUCCESS, CUDA ERROR INVALID HANDLE,

Description

Release the acquired image frame specified by pCudaResource to EGLStreamKHR. If
EGL_SUPPORT_REUSE_NV flag is set to EGL_TRUE, at the time of EGL creation this API
doesn't release the last frame acquired on the EGLStream. By default, EGLStream is created
with this flag set to EGL_TRUE.

See also:

cuEGLStreamConsumerConnect, cuEGLStreamConsumerDisconnect,
cUEGLStreamConsumerAcquireFrame, cuEGLStreamConsumerReleaseFrame,
cudaEGLStreamConsumerReleaseFrame

CUDA Driver API TRM-06703-001 _v11.4.2 | 460


../cuda-runtime-api/cuda-runtime-api/content/group__CUDART__EGL.html#group__CUDART__EGL_1gb2ef252e72ad2419506f3cf305753c6a
../cuda-runtime-api/cuda-runtime-api/content/group__CUDART__EGL.html#group__CUDART__EGL_1g51b3df89a3e0eb8baad7449674797467

Modules

CUresult cuEGLStreamProducerConnect
(CUeglStreamConnection *conn, EGLStreamKHR
stream, EGLint width, EGLint height]

Connect CUDA to EGLStream as a producer.

Parameters

conn

- Pointer to the returned connection handle
stream

- EGLStreamKHR handle
width

- width of the image to be submitted to the stream
height

- height of the image to be submitted to the stream

Returns
CUDA SUCCESS, CUDA ERROR INVALID HANDLE, CUDA ERROR INVALID CONTEXT,

Description
Connect CUDA as a producer to EGLStreamKHR specified by stream.

The EGLStreamKHR is an EGL object that transfers a sequence of image frames from one API
to another.

See also:

cUEGLStreamProducerConnect, cuEGLStreamProducerDisconnect,
cUEGLStreamProducerPresentFrame, cudaEGLStreamProducerConnect

CUresult cuEGLStreamProducerDisconnect

(CUeglStreamConnection *conn]
Disconnect CUDA as a producer to EGLStream .

Parameters

conn
- Conection to disconnect.

Returns
CUDA SUCCESS, CUDA ERROR INVALID HANDLE, CUDA ERROR INVALID CONTEXT,
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Description

Disconnect CUDA as a producer to EGLStreamKHR.

See also:

cuEGLStreamProducerConnect, cuEGLStreamProducerDisconnect,

cUEGLStreamProducerPresentFrame, cudaEGLStreamProducerDisconnect

CUresult cuEGLStreamProducerPresentFrame
(CUeglStreamConnection *conn, CUeglFrame

eglframe, CUstream *pStream]

Present a CUDA eglFrame to the EGLStream with CUDA as a producer.

Parameters

conn

- Connection on which to present the CUDA array

eglframe

Modules

- CUDA Eglstream Proucer Frame handle to be sent to the consumer over EglStream.

pStream

- CUDA stream on which to present the frame.

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_HANDLE,

Description

When a frame is presented by the producer, it gets associated with the EGLStream and thus it
is illegal to free the frame before the producer is disconnected. If a frame is freed and reused
it may lead to undefined behavior.

If producer and consumer are on different GPUs (iGPU and dGPU]) then frametype
CU_EGL FRAME TYPE_ARRAY is not supported. CU_EGL_FRAME_TYPE PITCH can be used

for such cross-device applications.

The CUeglFrame is defined as:
[ typedef struct CUeglFrame st ({

union {

CUarray pArray[MAX PLANES];

void* pPitch[MAX PLANES];

} frame;
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

CUDA Driver AP

int
int
int
int
int
int

width;
height;
depth;
pitch;
planeCount;
numChannels;
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CUeglFrameType frameType;
CUeglColorFormat eglColorFormat;
CUarray format cuFormat;

} CUeglFrame;

For CUeglFrame of type CU_EGL_FRAME_TYPE PITCH, the application may present sub-
region of a memory allocation. In that case, the pitched pointer will specify the start address
of the sub-region in the allocation and corresponding CUeglFrame fields will specify the
dimensions of the sub-region.

See also:

cUEGLStreamProducerConnect, cuEGLStreamProducerDisconnect,
cuEGLStreamProducerReturnFrame, cudaEGLStreamProducerPresentFrame

CUresult cuEGLStreamProducerReturnFrame
(CUeglStreamConnection *conn, CUeglFrame

*eglframe, CUstream *pStream)
Return the CUDA eglFrame to the EGLStream released by the consumer.

Parameters

conn

- Connection on which to return
eglframe

- CUDA Eglstream Proucer Frame handle returned from the consumer over EglStream.
pStream

- CUDA stream on which to return the frame.

Returns
CUDA SUCCESS, CUDA ERROR INVALID HANDLE, CUDA ERROR LAUNCH TIMEOUT

Description

This APl can potentially return CUDA_ERROR_LAUNCH_TIMEQUT if the consumer has not
returned a frame to EGL stream. If timeout is returned the application can retry.

See also:

cUuEGLStreamProducerConnect, cuEGLStreamProducerDisconnect,
cuEGLStreamProducerPresentkFrame, cudaEGLStreamProducerReturnFrame
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CUresult cuEventCreateFromEGLSync (CUevent
*phEvent, EGLSyncKHR eglSync, unsigned int flags)

Creates an event from EGLSync object.

Parameters

phEvent

- Returns newly created event
eglSync

- Opaque handle to EGLSync object
flags

- Event creation flags

Returns
CUDA SUCCESS, CUDA ERROR DEINITIALIZED, CUDA ERROR NOT INITIALIZED,

CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_OUT_OF_MEMORY

Description

Creates an event *phEvent from an EGLSyncKHR eglSync with the flags specified via f1ags.
Valid flags include:

» CU_EVENT_DEFAULT: Default event creation flag.

» CU_EVENT _BLOCKING_SYNC: Specifies that the created event should use blocking
synchronization. A CPU thread that uses cuEventSynchronize(] to wait on an event created
with this flag will block until the event has actually been completed.

Once the eglSync gets destroyed, cuEventDestroy is the only APl that can be invoked on the
event.

cuEventRecord and TimingData are not supported for events created from EGLSync.

The EGLSyncKHR is an opaque handle to an EGL sync object. typedef void* EGLSyncKHR

See also:

cuEventQuery, cuEventSynchronize, cuEventDestroy
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CUresult cuGraphicsEGLRegisterlmage
[CUgraphicsResource *pCudaResource,
EGLImageKHR image, unsigned int flags]

Registers an EGL image.

Parameters

pCudaResource

- Pointer to the returned object handle
image

- An EGLImageKHR image which can be used to create target resource.
flags

- Map flags

Returns

CUDA_SUCCESS, CUDA_ERROR_INVALID_HANDLE, CUDA_ERROR_ALREADY_MAPPED,
CUDA_ERROR_INVALID_CONTEXT,

Description

Registers the EGLImageKHR specified by image for access by CUDA. A handle to the
registered object is returned as pCudaResource. Additional Mapping/Unmapping is not
required for the registered resource and cuGraphicsResourceGetMappedEglFrame can be
directly called on the pCudaResource.

The application will be responsible for synchronizing access to shared objects. The application
must ensure that any pending operation which access the objects have completed before
passing control to CUDA. This may be accomplished by issuing and waiting for glFinish
command on all GLcontexts (for OpenGL and likewise for other APIs]. The application will be
also responsible for ensuring that any pending operation on the registered CUDA resource has
completed prior to executing subsequent commands in other APIs accesing the same memory
objects. This can be accomplished by calling cuCtxSynchronize or cukventSynchronize
(preferably).

The surface's intended usage is specified using £lags, as follows:

» CU_GRAPHICS_MAP_RESOURCE_FLAGS_NONE: Specifies no hints about how this
resource will be used. It is therefore assumed that this resource will be read from and
written to by CUDA. This is the default value.

» CU_GRAPHICS_MAP_RESOURCE_FLAGS_READ_ONLY: Specifies that CUDA will not write
to this resource.
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» CU_GRAPHICS_MAP_RESOURCE_FLAGS_WRITE_DISCARD: Specifies that CUDA will not
read from this resource and will write over the entire contents of the resource, so none of
the data previously stored in the resource will be preserved.

The EGLImageKHR is an object which can be used to create EGLImage target resource. It is
defined as a void pointer. typedef void* EGLImageKHR

See also:

cuGraphicsEGLRegisterlmage, cuGraphicsUnregisterResource,
cuGraphicsResourceSetMapFlags, cuGraphicsMapResources, cuGraphicsUnmapResources,
cudaGraphicsEGLReqgisterImage

CUresult cuGraphicsResourceGetMappedEglFrame
(CUeglFrame *eglFrame, CUgraphicsResource
resource, unsigned int index, unsigned int mipLevel]

Get an eglFrame through which to access a registered EGL graphics resource.

Parameters

eglFrame
- Returned eglFrame.
resource
- Registered resource to access.
index
- Index for cubemap surfaces.
mipLevel
- Mipmap level for the subresource to access.

Returns
CUDA SUCCESS, CUDA ERROR DEINITIALIZED, CUDA ERROR NOT INITIALIZED,

CUDA_ERROR_INVALID_CONTEXT, CUDA_ERROR_INVALID_VALUE,
CUDA_ERROR_INVALID_HANDLE, CUDA_ERROR_NOT_MAPPED

Description

Returns in *eglFrame an eglFrame pointer through which the registered graphics resource
resource may be accessed. This APl can only be called for registered EGL graphics
resources.

The CUeglFrame is defined as:

[ typedef struct CUeglFrame st ({
union {
CUarray pArray[MAX PLANES];
void* pPitch[MAX PLANES];
} frame;
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unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

int
int
int
int
int
int

width;
height;
depth;
pitch;
planeCount;
numChannels;

CUeglFrameType frameType;

CUeglColorFormat eglColorFormat;

CUarray format cuFormat;

} CUeglFrame;

If resource is not registered then CUDA_ERROR_NOT_MAPPED is returned. *

See also:

cuGraphicsMapResources, cuGraphicsSubResourceGetMappedArray,

cuGraphicsResourceGetMappedPointer, cudaGraphicsResourceGetMappedEglFrame
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Chapter 7. Data Structures

Here are the data structures with brief descriptions:

CUaccessPolicyWindow_v1

CUarrayMapinfo_v1
CUDA_ARRAY3D_DESCRIPTOR_v2
CUDA_ARRAY_DESCRIPTOR_v2
CUDA_ARRAY_SPARSE_PROPERTIES v1
CUDA_EXT_SEM_SIGNAL_NODE_PARAMS v1
CUDA_EXT_SEM_ WAIT _NODE_PARAMS v1
CUDA_EXTERNAL_MEMORY_BUFFER_DESC v1
CUDA_EXTERNAL MEMORY_HANDLE_DESC v1
CUDA_ EXTERNAL_MEMORY_MIPMAPPED_ARRAY_DESC v1
CUDA_EXTERNAL SEMAPHORE_HANDLE_DESC_v1
CUDA_ EXTERNAL_SEMAPHORE_SIGNAL PARAMS v1
CUDA_ EXTERNAL_SEMAPHORE_WAIT_PARAMS v1
CUDA HOST_NODE_PARAMS v1
CUDA_KERNEL_NODE_PARAMS v1

CUDA LAUNCH_PARAMS v1

CUDA MEM_ALLOC_NODE_PARAMS

CUDA MEMCPY2D_v2

CUDA_ MEMCPY3D_PEER_v1

CUDA_MEMCPY3D_v2

CUDA MEMSET_NODE_PARAMS v1
CUDA_POINTER_ATTRIBUTE_P2P_TOKENS v1
CUDA RESOURCE_DESC v1
CUDA_RESOURCE_VIEW_DESC v1

CUDA _TEXTURE_DESC v1

CUdevprop_v1

CUeglFrame_v1
CUexecAffinityParam_v1
CUexecAffinitySmCount_v1
CUipcEventHandle v1

CUipcMemHandle v1
CUkernelNodeAttrValue v1
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CUmemAccessDesc_v1
CUmemAllocationProp_v1
CUmemLocation_v1
CUmemPoolProps_v1
CUmemPoolPtrExportData_v1
CUstreamAttrValue_v1
CUstreamBatchMemOpParams_v1

7.1.  CUaccessPolicyWindow_v1 Struct
Reference

Specifies an access policy for a window, a contiguous extent of memory beginning

at base_ptr and ending at base_ptr + num_bytes. num_bytes is limited by
CU_DEVICE_ATTRIBUTE_MAX_ACCESS_POLICY_WINDOW_SIZE. Partition into many
segments and assign segments such that: sum of "hit segments” / window == approx. ratio.
sum of "miss segments” / window == approx 1-ratio. Segments and ratio specifications are
fitted to the capabilities of the architecture. Accesses in a hit segment apply the hitProp
access policy. Accesses in a miss segment apply the missProp access policy.

void *CUaccessPolicyWindow_v1::base_ptr

Starting address of the access policy window. CUDA driver may align it.

CUaccessProperty
CUaccessPolicyWindow_v1::hitProp

CUaccessProperty set for hit.

float CUaccessPolicyWindow_v1::hitRatio

hitRatio specifies percentage of lines assigned hitProp, rest are assigned missProp.

CUaccessProperty
CUaccessPolicyWindow_v1::missProp

CUaccessProperty set for miss. Must be either NORMAL or STREAMING

size_t CUaccessPolicyWindow_v1::num_bytes

Size in bytes of the window policy. CUDA driver may restrict the maximum size and alignment.
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7.2. CUarrayMaplnfo_v1 Struct Reference
Specifies the CUDA array or CUDA mipmapped array memory mapping information

unsigned int CUarrayMapinfo_v1::deviceBitMask

Device ordinal bit mask

unsigned int CUarrayMaplinfo_v1::extentDepth

Depth in elements

unsigned int CUarrayMaplnfo_v1::extentHeight

Height in elements

unsigned int CUarrayMapinfo_v1::extentWidth

Width in elements

unsigned int CUarrayMaplinfo_v1::flags

flags for future use, must be zero now.

unsigned int CUarrayMapinfo_v1::layer

For CUDA layered arrays must be a valid layer index. Otherwise, must be zero

unsigned int CUarrayMaplnfo_v1::level

For CUDA mipmapped arrays must a valid mipmap level. For CUDA arrays must be zero

CUmemHandleType
CUarrayMapinfo_v1::memHandleType

Memory handle type

CUmemOperationType
CUarrayMaplinfo_v1::memOQOperationType

Memory operation type
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unsigned long long CUarrayMaplinfo_v1::offset

Offset within mip tail

Offset within the memory

unsigned int CUarrayMaplinfo_v1::offsetX

Starting X offset in elements

unsigned int CUarrayMapinfo_v1::offsetY

Starting Y offset in elements

unsigned int CUarrayMaplinfo_v1::offsetZ

Starting Z offset in elements

unsigned int CUarrayMaplnfo_v1::reserved

Reserved for future use, must be zero now.

CUresourcetype CUarrayMapinfo_v1::resourceType

Resource type

unsigned long long CUarrayMaplnfo_v1::size

Extent in bytes

CUarraySparseSubresourceType
CUarrayMapinfo_v1::subresourceType

Sparse subresource type

7.3. CUDA_ARRAY3D DESCRIPTOR v2
Struct Reference

3D array descriptor
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size_t CUDA_ARRAY3D_DESCRIPTOR_v2::Depth

Depth of 3D array

unsigned int
CUDA_ARRAY3D_DESCRIPTOR_v2::Flags

Flags

CUarray_format
CUDA_ARRAY3D_DESCRIPTOR_v2::Format

Array format

size_t CUDA_ARRAY3D_DESCRIPTOR_vZ2::Height

Height of 3D array

unsigned int
CUDA_ARRAY3D_DESCRIPTOR_v2::NumChannels

Channels per array element

size_t CUDA_ARRAY3D_DESCRIPTOR_v2::Width

Width of 3D array

7.4. CUDA ARRAY DESCRIPTOR v2
Struct Reference

Array descriptor

CUarray_format
CUDA_ARRAY_DESCRIPTOR_v2::Format

Array format
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size_t CUDA_ARRAY_DESCRIPTOR_v2::Height

Height of array

unsigned int
CUDA_ARRAY_DESCRIPTOR_v2::NumChannels

Channels per array element

size_t CUDA_ARRAY_DESCRIPTOR_v2::Width

Width of array

7.5. CUDA ARRAY SPARSE PROPERTIES vi1
Struct Reference

CUDA array sparse properties

unsigned int
CUDA_ARRAY_SPARSE_PROPERTIES v1::depth

Depth of sparse tile in elements

unsigned int
CUDA_ARRAY_SPARSE_PROPERTIES_v1::flags

Flags will either be zero or CU_ARRAY_SPARSE_PROPERTIES_SINGLE_MIPTAIL

unsigned int
CUDA_ARRAY_SPARSE_PROPERTIES_v1::height

Height of sparse tile in elements

unsigned int
CUDA_ARRAY_SPARSE_PROPERTIES_v1::miptailFirstLevel

First mip level at which the mip tail begins.
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unsigned long long
CUDA_ARRAY_SPARSE_PROPERTIES_v1::miptailSize

Total size of the mip tail.

unsigned int
CUDA_ARRAY_SPARSE_PROPERTIES_v1::width

Width of sparse tile in elements

7.6. CUDA _EXT SEM SIGNAL NODE_PARAMS v
Struct Reference

Semaphore signal node parameters

CUexternalSemaphore
*CUDA_EXT_SEM_SIGNAL_NODE_PARAMS v1::extSemArray

Array of external semaphore handles.

unsigned int
CUDA_EXT_SEM_SIGNAL_NODE_PARAMS_ v1::numExtSems

Number of handles and parameters supplied in extSemArray and paramsArray.

const
CUDA EXTERNAL SEMAPHORE_SIGNAL_ PARAMS
*CUDA_EXT_SEM_SIGNAL_NODE_PARAMS_v1::paramsArray

Array of external semaphore signal parameters.

7.7. CUDA EXT SEM WAIT NODE PARAMS vi
Struct Reference

Semaphore wait node parameters
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CUexternalSemaphore
*CUDA_EXT_SEM_WAIT_NODE_PARAMS_v1::extSemArray

Array of external semaphore handles.

unsigned int
CUDA_EXT_SEM_WAIT_NODE_PARAMS_v1::numExtSems

Number of handles and parameters supplied in extSemArray and paramsArray.

const
CUDA_EXTERNAL_SEMAPHORE_WAIT PARAMS
*CUDA_EXT_SEM_WAIT_NODE_PARAMS_v1::paramsArray

Array of external semaphore wait parameters.

7.8. CUDA EXTERNAL MEMORY BUFFER DESC
Struct Reference

External memory buffer descriptor

unsigned int
CUDA_EXTERNAL_MEMORY_BUFFER_DESC_v1::flags

Flags reserved for future use. Must be zero.

unsigned long long
CUDA_EXTERNAL_MEMORY_BUFFER_DESC_v1::offset

Offset into the memory object where the buffer’s base is

unsigned long long
CUDA_EXTERNAL_MEMORY_BUFFER_DESC_v1::size

Size of the buffer
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7.9. CUDA EXTERNAL MEMORY HANDLE DESC
Struct Reference

External memory handle descriptor
int
CUDA_EXTERNAL_MEMORY_HANDLE_DESC_v1::fd

File descriptor referencing the memory object. Valid when type is
CU_EXTERNAL_MEMORY_HANDLE_TYPE_OPAQUE_FD

unsigned int
CUDA_EXTERNAL_MEMORY_HANDLE_DESC_v1::flags

Flags must either be zero or CUDA_EXTERNAL_MEMORY_DEDICATED

void
*CUDA _EXTERNAL MEMORY_HANDLE _DESC v1::handle

Valid NT handle. Must be NULL if ‘'name’ is non-NULL

const void
*CUDA_EXTERNAL_MEMORY_HANDLE_DESC v1::name

Name of a valid memory object. Must be NULL if ‘handle’ is non-NULL.

const void
*CUDA_EXTERNAL_MEMORY_HANDLE_DESC_v1::nvSciBufObj

A handle representing an NvSciBuf Object. Valid when type is
CU_EXTERNAL_MEMORY_HANDLE TYPE_NVSCIBUF

unsigned long long
CUDA_EXTERNAL_MEMORY_HANDLE_DESC_v1::size

Size of the memory allocation
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CUexternalMemoryHandleType
CUDA_EXTERNAL_MEMORY_HANDLE_DESC_v1::type

Type of the handle

CUDA_EXTERNAL_MEMORY_HANDLE_DESC_v1::(@12::(d13
CUDA_EXTERNAL_MEMORY_HANDLE_DESC_v1::win32

Win32 handle referencing the semaphore object. Valid when type is one of the following:

CU_EXTERNAL_MEMORY_HANDLE_TYPE_OPAQUE_WIN32
CU_EXTERNAL_MEMORY_HANDLE_TYPE_OPAQUE_WIN32_KMT
CU_EXTERNAL_MEMORY_HANDLE TYPE _D3D12_HEAP
CU_EXTERNAL_MEMORY_HANDLE_TYPE_D3D12_RESOURCE
CU_EXTERNAL_MEMORY_HANDLE_TYPE_D3D11_RESOURCE

CU_EXTERNAL_MEMORY_HANDLE TYPE D3D11_RESOURCE_KMT

Exactly one of "handle’ and 'name’ must be non-NULL. If type is one of the

following: CU_EXTERNAL_MEMORY_HANDLE_TYPE_OPAQUE_WIN32 KMT
CU_EXTERNAL _MEMORY_HANDLE TYPE D3D11 _RESOURCE_KMT then 'name’ must be
NULL.

vV vV v v Vv Vv

7.10. CUDA_EXTERNAL MEMORY_ MIPMAPPED A
Struct Reference

External memory mipmap descriptor

struct CUDA_ARRAY3D_DESCRIPTOR
CUDA_EXTERNAL_MEMORY_MIPMAPPED_ARRAY_DESC_v1::¢

Format, dimension and type of base level of the mipmap chain

unsigned int
CUDA_EXTERNAL_MEMORY_MIPMAPPED_ARRAY_DESC_v1::r

Total number of levels in the mipmap chain
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unsigned long long
CUDA_EXTERNAL_MEMORY_MIPMAPPED_ARRAY_DESC_v1::c

Offset into the memory object where the base level of the mipmap chain is.

7.11. CUDA_ EXTERNAL SEMAPHORE HANDLE C
Struct Reference

External semaphore handle descriptor
Int
CUDA_EXTERNAL_SEMAPHORE_HANDLE_DESC_v1::fd

File descriptor referencing the semaphore object. Valid when type is one of the following:

» CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE_OPAQUE_FD
» CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE_TIMELINE_SEMAPHORE_FD

unsigned int
CUDA_EXTERNAL_SEMAPHORE_HANDLE_DESC_v1::flags

Flags reserved for the future. Must be zero.

void
*CUDA_EXTERNAL_SEMAPHORE_HANDLE_DESC v1::handle

Valid NT handle. Must be NULL if ‘name’ is non-NULL

const void
*CUDA_EXTERNAL_SEMAPHORE_HANDLE_DESC v1::name

Name of a valid synchronization primitive. Must be NULL if ‘handle” is non-NULL.

const void
*CUDA_EXTERNAL_SEMAPHORE_HANDLE_DESC v1::nvSciSy

Valid NvSciSyncObj. Must be non NULL
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CUexternalSemaphoreHandleType
CUDA_EXTERNAL_SEMAPHORE_HANDLE_DESC_v1::type

Type of the handle

CUDA_EXTERNAL_SEMAPHORE_HANDLE_DESC_v1::(d14::@1<
CUDA_EXTERNAL_SEMAPHORE_HANDLE_DESC_v1::win32

Win32 handle referencing the semaphore object. Valid when type is one of the following:

CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE_OPAQUE_WIN32
CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE OPAQUE_WIN32_KMT
CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE D3D12_FENCE
CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE D3D11_FENCE
CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE D3D11_KEYED MUTEX

CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE_TIMELINE_SEMAPHORE_WIN32 Exactly
one of ‘handle’ and 'name’ must be non-NULL. If type is one of the following:

CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE_OPAQUE_WIN32_KMT

> CU EXTERNAL SEMAPHORE HANDLE TYPE D3D11 KEYED MUTEX KMT then ‘name’
must be NULL.

vV vV v v Vv Vv

v

7.12. CUDA_EXTERNAL SEMAPHORE_ SIGNAL_ P/
Struct Reference

External semaphore signal parameters

void
*CUDA_EXTERNAL_SEMAPHORE_SIGNAL_PARAMS v1::fence

Pointer to NvSciSyncFence. Valid if CUexternalSemaphoreHandleType is of type
CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE_NVSCISYNC.

CUDA_EXTERNAL_SEMAPHORE_SIGNAL_PARAMS_v1::(@16::(c
CUDA_EXTERNAL_SEMAPHORE_SIGNAL_PARAMS_v1::fence

Parameters for fence objects
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unsigned int

CUDA_EXTERNAL_SEMAPHORE_SIGNAL_PARAMS_v1:

Only when CUDA_EXTERNAL_SEMAPHORE_SIGNAL_PARAMS is used to signal a
CUexternalSemaphore of type CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE_NVSCISYNC,
the valid flag is CUDA_EXTERNAL_SEMAPHORE_SIGNAL_SKIP_NVSCIBUF_MEMSYNC
which indicates that while signaling the CUexternalSemaphore, no memory
synchronization operations should be performed for any external memory object

imported as CU_EXTERNAL_MEMORY_HANDLE_TYPE_NVSCIBUF. For all other types of
CUexternalSemaphore, flags must be zero.

unsigned long long

CUDA_EXTERNAL_SEMAPHORE_SIGNAL_PARAMS_v1:

Value of key to release the mutex with

CUDA_EXTERNAL_SEMAPHORE_SIGNAL_PARAMS_v1:
CUDA_EXTERNAL_SEMAPHORE_SIGNAL_PARAMS_v1:

Parameters for keyed mutex objects

unsigned long long

CUDA_EXTERNAL_SEMAPHORE_SIGNAL_PARAMS_v1:

Value of fence to be signaled

.flags

:key

:(@16::(C
:keyed|

-value

7.13. CUDA_EXTERNAL_SEMAPHORE_WAIT_PAR:

Struct Reference

External semaphore wait parameters

CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS_v1::(d20::(d21
CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS_v1::fence

Parameters for fence objects
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unsigned int
CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS_v1::flags

Only when CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS is used to wait on a
CUexternalSemaphore of type CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE_NVSCISYNC,
the valid flag is CUDA_EXTERNAL_SEMAPHORE_WAIT_SKIP_NVSCIBUF_MEMSYNC
which indicates that while waiting for the CUexternalSemaphore, no memory
synchronization operations should be performed for any external memory object

imported as CU_EXTERNAL_MEMORY_HANDLE_TYPE_NVSCIBUF. For all other types of
CUexternalSemaphore, flags must be zero.

unsigned long long
CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS_v1::key

Value of key to acquire the mutex with

CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS_v1::(d20::(@23
CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS_v1::keyedMu

Parameters for keyed mutex objects

CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS_v1::(d20::(@22
CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS_v1::nvSciSyn

Pointer to NvSciSyncFence. Valid if CUexternalSemaphoreHandleType is of type
CU_EXTERNAL_SEMAPHORE_HANDLE_TYPE_NVSCISYNC.

unsigned int
CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS_v1::timeoutM

Timeout in milliseconds to wait to acquire the mutex

unsigned long long
CUDA_EXTERNAL_SEMAPHORE_WAIT_PARAMS_v1::value

Value of fence to be waited on
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7.14. CUDA_HOST NODE PARAMS vi1
Struct Reference

Host node parameters

CUhostFn CUDA_HOST_NODE_PARAMS_v1::fn

The function to call when the node executes

void *CUDA_HOST_NODE_PARAMS_v1::userData

Argument to pass to the function

7.15. CUDA _KERNEL NODE_ PARAMS v1
Struct Reference

GPU kernel node parameters

unsigned int
CUDA_KERNEL_NODE_PARAMS_v1::blockDimX

X dimension of each thread block

unsigned int
CUDA_KERNEL_NODE_PARAMS v1::blockDimY

Y dimension of each thread block

unsigned int
CUDA_KERNEL_NODE_PARAMS_v1::blockDimZ

Z dimension of each thread block

**CUDA_KERNEL_NODE_PARAMS_v1::extra

Extra options

CUDA Driver API TRM-06703-001 _v11.4.2 | 482



Data Structures

CUfunction CUDA_KERNEL_NODE_PARAMS_v1::func

Kernel to launch

unsigned int
CUDA_KERNEL_NODE_PARAMS v1::gridDimX

Width of grid in blocks

unsigned int
CUDA_KERNEL_NODE_PARAMS_v1::gridDimY

Height of grid in blocks

unsigned int
CUDA_KERNEL_NODE_PARAMS_ v1::gridDimZ

Depth of grid in blocks

**CUDA_KERNEL_NODE_PARAMS_v1::kernelParams

Array of pointers to kernel parameters

unsigned int
CUDA_KERNEL_NODE_PARAMS v1::sharedMemBytes

Dynamic shared-memory size per thread block in bytes

7.16. CUDA_LAUNCH PARAMS v1 Struct
Reference

Kernel launch parameters

unsigned int
CUDA_LAUNCH_PARAMS_v1::blockDimX

X dimension of each thread block
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unsigned int CUDA_LAUNCH_PARAMS_v1::blockDimY

Y dimension of each thread block

unsigned int
CUDA_LAUNCH_PARAMS v1::blockDimZ

Z dimension of each thread block

CUfunction CUDA_LAUNCH_ PARAMS v1::function

Kernel to launch

unsigned int CUDA_LAUNCH_PARAMS_v1::gridDimX

Width of grid in blocks

unsigned int CUDA_LAUNCH_PARAMS_v1::gridDimY

Height of grid in blocks

unsigned int CUDA_LAUNCH_PARAMS_v1::gridDimZ

Depth of grid in blocks

CUstream CUDA_LAUNCH_PARAMS_v1::hStream

Stream identifier

*CUDA_LAUNCH_PARAMS v1::kernelParams

Array of pointers to kernel parameters

unsigned int
CUDA_LAUNCH_PARAMS v1::sharedMemBytes

Dynamic shared-memory size per thread block in bytes
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7.17. CUDA _MEM ALLOC NODE_PARAMS
Struct Reference

Memory allocation node parameters

size t
CUDA_MEM_ALLOC NODE_PARAMS::accessDescCount

in: number of memory access descriptors. Must not exceed the number of GPUs.

const CUmemAccessDesc
*CUDA_MEM_ALLOC NODE_PARAMS::accessDescs

in: array of memory access descriptors. Used to describe peer GPU access

size_t CUDA_MEM_ALLOC_NODE_PARAMS::bytesize

in: size in bytes of the requested allocation

CUdeviceptr
CUDA_MEM_ALLOC_NODE_PARAMS::dptr

out: address of the allocation returned by CUDA

struct CUmemPoolProps
CUDA_MEM_ALLOC_NODE_PARAMS::poolProps

in: location where the allocation should reside (specified in location). handleTypes must be
CU_MEM_HANDLE_TYPE_NONE. IPC is not supported.

7.18. CUDA_MEMCPY2D v2 Struct
Reference

2D memory copy parameters
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CUarray CUDA_MEMCPY2D_v2::dstArray

Destination array reference

CUdeviceptr CUDA_MEMCPY2D_v2::dstDevice

Destination device pointer

void *CUDA MEMCPY2D v2::dstHost

Destination host pointer

CUmemorytype
CUDA_MEMCPY2D_v2::dstMemoryType

Destination memory type (host, device, array)

size_t CUDA_ MEMCPY2D v2::dstPitch

Destination pitch (ignored when dst is array)

size_t CUDA_MEMCPY2D_v2::dstXInBytes

Destination X in bytes

size_t CUDA_MEMCPY2D_v2::dstY

Destination Y

size_t CUDA_MEMCPY2D_v2::Height

Height of 2D memory copy

CUarray CUDA_MEMCPY2D_v2::srcArray

Source array reference

CUdeviceptr CUDA_MEMCPY2D_v2::srcDevice

Source device pointer
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const void *CUDA_MEMCPY2D v2::srcHost

Source host pointer

CUmemorytype
CUDA_MEMCPY2D_v2::srcMemoryType

Source memory type (host, device, array)

size_ t CUDA_MEMCPY2D _v2::srcPitch

Source pitch (ignored when src is array)

size_t CUDA_MEMCPY2D_v2::srcXInBytes

Source X in bytes

size_t CUDA_ MEMCPY2D v2::srcY

Source Y

size_t CUDA_MEMCPY2D_v2::WidthInBytes

Width of 2D memory copy in bytes

7.19. CUDA MEMCPY3D PEER v1 Struct
Reference

3D memory cross-context copy parameters

size_t CUDA_MEMCPY3D_PEER_v1::Depth

Depth of 3D memory copy

CUarray CUDA_MEMCPY3D_PEER_v1::dstArray

Destination array reference

CUcontext CUDA_MEMCPY3D_PEER_v1::dstContext

Destination context (ignored with dstMemoryType is CU_MEMORYTYPE_ARRAY)
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CUdeviceptr CUDA_MEMCPY3D_PEER_v1::dstDevice

Destination device pointer

size_t CUDA_MEMCPY3D_PEER_v1::dstHeight

Destination height (ignored when dst is array; may be 0 if Depth==1)

void *CUDA_MEMCPY3D_PEER_v1::dstHost

Destination host pointer

size_t CUDA_MEMCPY3D_PEER_v1::dstLOD

Destination LOD

CUmemorytype
CUDA_MEMCPY3D_PEER_v1::dstMemoryType

Destination memory type (host, device, array)

size_t CUDA_MEMCPY3D_PEER_v1::dstPitch

Destination pitch (ignored when dst is array)

size_t CUDA_MEMCPY3D_PEER_v1::dstXInBytes

Destination X in bytes

size_t CUDA_MEMCPY3D_PEER_v1::dstY

Destination Y

size_t CUDA_MEMCPY3D_PEER_v1::dstZ

Destination Z

size_t CUDA_MEMCPY3D_PEER_v1::Height

Height of 3D memory copy
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CUarray CUDA_MEMCPY3D_PEER_v1::srcArray

Source array reference

CUcontext CUDA_MEMCPY3D_PEER v1::srcContext

Source context (ignored with srcMemoryType is CU_MEMORYTYPE ARRAY)

CUdeviceptr CUDA_MEMCPY3D_PEER_v1::srcDevice

Source device pointer

size_t CUDA_MEMCPY3D_PEER_v1::srcHeight

Source height (ignored when src is array; may be 0 if Depth==1)

const void *CUDA_MEMCPY3D_ PEER v1::srcHost

Source host pointer

size_ t CUDA_ MEMCPY3D_ PEER_v1::srcLOD

Source LOD

CUmemorytype
CUDA_MEMCPY3D_PEER_v1::srcMemoryType

Source memory type (host, device, array)

size_t CUDA MEMCPY3D_PEER _v1::srcPitch

Source pitch (ignored when src is array)

size_t CUDA_MEMCPY3D_PEER_v1::srcXInBytes

Source X in bytes

size_t CUDA_MEMCPY3D_PEER_v1::srcY

Source Y
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size_t CUDA_MEMCPY3D_PEER_v1::srcZ

Source Z

size_t CUDA_MEMCPY3D_PEER_v1::WidthInBytes

Width of 3D memory copy in bytes

7.20. CUDA_MEMCPY3D v2 Struct
Reference

3D memory copy parameters

size_t CUDA_MEMCPY3D _v2::Depth

Depth of 3D memory copy

CUarray CUDA_MEMCPY3D_v2::dstArray

Destination array reference

CUdeviceptr CUDA_MEMCPY3D_v2::dstDevice

Destination device pointer

size_t CUDA_MEMCPY3D_v2::dstHeight

Destination height (ignored when dst is array; may be 0 if Depth==1)

void *CUDA_MEMCPY3D_v2::dstHost

Destination host pointer

size_t CUDA_MEMCPY3D_v2::dstLOD

Destination LOD

CUmemorytype
CUDA_MEMCPY3D_v2::dstMemoryType

Destination memory type (host, device, array)
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size_t CUDA_MEMCPY3D_v2::dstPitch

Destination pitch (ignored when dst is array)

size_t CUDA_MEMCPY3D_v2::dstXInBytes

Destination X in bytes

size_t CUDA MEMCPY3D_v2::dstY

Destination Y

size_t CUDA_MEMCPY3D_v2::dstZ

Destination Z

size_t CUDA_MEMCPY3D_v2::Height

Height of 3D memory copy

void *CUDA_ _MEMCPY3D_v2::reserved(

Must be NULL

void *CUDA_MEMCPY3D_v2::reserved1

Must be NULL

CUarray CUDA_MEMCPY3D_v2::srcArray

Source array reference

CUdeviceptr CUDA_MEMCPY3D_v2::srcDevice

Source device pointer

size_t CUDA_MEMCPY3D_v2::srcHeight

Source height (ignored when src is array; may be 0 if Depth==1)

const void *CUDA_MEMCPY3D_v2::srcHost

Source host pointer

Data Structures
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size_t CUDA_MEMCPY3D _v2::srcLOD

Source LOD

CUmemorytype
CUDA_MEMCPY3D_v2::srcMemoryType

Source memory type (host, device, array)

size_ t CUDA_MEMCPY3D _v2::srcPitch

Source pitch (ignored when src is array)

size_t CUDA_MEMCPY3D_v2::srcXInBytes

Source X in bytes

size_t CUDA_ MEMCPY3D _v2::srcY

Source Y

size_t CUDA_MEMCPY3D_v2::srcZ

Source Z

size_t CUDA_MEMCPY3D_v2::WidthInBytes

Width of 3D memory copy in bytes

7.21. CUDA MEMSET NODE PARAMS v1
Struct Reference

Memset node parameters

CUdeviceptr CUDA_MEMSET_NODE_PARAMS_v1::dst

Destination device pointer
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unsigned int
CUDA_MEMSET_NODE_PARAMS_v1::elementSize

Size of each element in bytes. Must be 1, 2, or 4.

size_t CUDA_MEMSET_NODE_PARAMS_v1::height

Number of rows

size_t CUDA_MEMSET_NODE_PARAMS_v1::pitch

Pitch of destination device pointer. Unused if height is 1

unsigned int
CUDA_MEMSET_NODE_PARAMS v1::value

Value to be set

size_t CUDA_MEMSET_NODE_PARAMS_v1::width

Width of the row in elements

7.22. CUDA_POINTER _ATTRIBUTE P2P TOKENS_
Struct Reference

GPU Direct v3 tokens

7.23. CUDA_RESOURCE_DESC v1 Struct
Reference

CUDA Resource descriptor

CUdeviceptr CUDA_RESOURCE_DESC_v1::devPtr

Device pointer
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unsigned int CUDA_RESOURCE_DESC_v1::flags

Flags [must be zero)

CUarray_format CUDA_RESOURCE_DESC_v1::format

Array format

CUarray CUDA_RESOURCE_DESC_v1::hArray

CUDA array

size_t CUDA_RESOURCE_DESC_v1::height

Height of the array in elements

CUmipmappedArray
CUDA_RESOURCE_DESC_v1::hMipmappedArray

CUDA mipmapped array

unsigned int
CUDA_RESOURCE_DESC_v1::numChannels

Channels per array element

size_t CUDA_RESOURCE_DESC_v1::pitchlnBytes

Pitch between two rows in bytes

CUresourcetype
CUDA_RESOURCE_DESC_v1::resType

Resource type

size_t CUDA_RESOURCE_DESC_v1::sizelnBytes

Size in bytes

size_t CUDA_RESOURCE_DESC_v1::width

Width of the array in elements
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7.24. CUDA_RESOURCE_VIEW DESC vi1
Struct Reference

Resource view descriptor

size_t CUDA_RESOURCE_VIEW_DESC_v1::depth

Depth of the resource view

unsigned int
CUDA_RESOURCE_VIEW_DESC_v1::firstLayer

First layer index

unsigned int
CUDA_RESOURCE_VIEW_DESC_v1::firstMipmapLevel

First defined mipmap level

CUresourceViewFormat
CUDA_RESOURCE_VIEW_DESC v1::format

Resource view format

size_t CUDA_RESOURCE_VIEW_DESC_v1::height

Height of the resource view

unsigned int
CUDA_RESOURCE_VIEW_DESC v1::lastLayer

Last layer index

unsigned int
CUDA_RESOURCE_VIEW_DESC_v1::lastMipmapLevel

Last defined mipmap level
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size_t CUDA_RESOURCE_VIEW_DESC_v1::width

Width of the resource view

7.25. CUDA _TEXTURE_DESC v1 Struct
Reference

Texture descriptor

CUaddress _mode
CUDA_TEXTURE_DESC v1::addressMode

Address modes

float CUDA_TEXTURE_DESC v1::borderColor

Border Color

CUfilter_mode CUDA_TEXTURE_DESC_v1::filterMode

Filter mode

unsigned int CUDA_TEXTURE_DESC_v1::flags

Flags

unsigned int
CUDA_TEXTURE_DESC_v1::maxAnisotropy

Maximum anisotropy ratio

float
CUDA_TEXTURE_DESC_v1::maxMipmapLevelClamp

Mipmap maximum level clamp
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float
CUDA_TEXTURE_DESC_v1::minMipmapLevelClamp

Mipmap minimum level clamp

CUfilter_mode
CUDA_TEXTURE_DESC_v1::mipmapFilterMode

Mipmap filter mode

float CUDA_TEXTURE_DESC_v1::mipmapLevelBias

Mipmap level bias

7.26. CUdevprop_v1 Struct Reference
Legacy device properties

int CUdevprop_v1::clockRate

Clock frequency in kilohertz

int CUdevprop_v1::maxGridSize

Maximum size of each dimension of a grid

int CUdevprop_v1::maxThreadsDim

Maximum size of each dimension of a block

int CUdevprop_v1::maxThreadsPerBlock

Maximum number of threads per block

int CUdevprop_v1::memPitch

Maximum pitch in bytes allowed by memory copies

int CUdevprop_v1::regsPerBlock

32-bit registers available per block
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int CUdevprop_v1::sharedMemPerBlock

Shared memory available per block in bytes

int CUdevprop_v1::SIMDWidth

Warp size in threads

int CUdevprop_v1::textureAlign

Alignment requirement for textures

int CUdevprop_v1::totalConstantMemory

Constant memory available on device in bytes

7.27. CUeglFrame_v1 Struct Reference

CUDA EGLFrame structure Descriptor - structure defining one frame of EGL.

Each frame may contain one or more planes depending on whether the surface * is
Multiplanar or not.

CUarray_format CUeglFrame_v1::cuFormat

CUDA Array Format

unsigned int CUeglFrame_v1::depth

Depth of first plane

CUeglColorFormat CUeglFrame_v1::eglColorFormat

CUDA EGL Color Format

CUeglFrameType CUeglFrame_v1::frameType

Array or Pitch

unsigned int CUeglFrame_v1::height

Height of first plane
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unsigned int CUeglFrame_v1::numChannels

Number of channels for the plane

CUarray CUeglFrame_v1::pArray

Array of CUarray corresponding to each plane

unsigned int CUeglFrame_v1::pitch

Pitch of first plane

unsigned int CUeglFrame_v1::planeCount
Number of planes

void *CUeglFrame_v1::pPitch

Array of Pointers corresponding to each plane

unsigned int CUeglFrame_v1::width

Width of first plane

7.28. CUexecAffinityParam_v1 Struct

Reference

Execution Affinity Parameters

Data Structures

7.29. CUexecAffinitySmCount_v1 Struct

Reference

Value for CU_EXEC_AFFINITY_TYPE_SM_COUNT

unsigned int CUexecAffinitySmCount_v1::val

The number of SMs the context is limited to use.
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7.30. CUipcEventHandle_v1 Struct
Reference

CUDA IPC event handle

7.31. CUipcMemHandle_v1 Struct
Reference

CUDA IPC mem handle

7.32. CUkernelNodeAttrValue v1 Union
Reference

Graph kernel node attributes union, used with cuKernelNodeSetAttribute/
cuKernelNodeGetAttribute

struct CUaccessPolicyWindow
CUkernelNodeAttrValue v1::accessPolicyWindow

Attribute CUaccessPolicyWindow.

int CUkernelNodeAttrValue_v1::cooperative

Nonzero indicates a cooperative kernel (see cuLaunchCooperativeKernel].

7.33. CUmemAccessDesc v1 Struct
Reference

Memory access descriptor

CUmemAccess_flags CUmemAccessDesc_v1::flags

CUmemProt accessibility flags to set on the request
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struct CUmemLocation
CUmemAccessDesc_v1::location

Location on which the request is to change it's accessibility

7.34. CUmemAllocationProp_v1 Struct
Reference

Specifies the allocation properties for a allocation.

unsigned char
CUmemAllocationProp_v1::compressionType

Allocation hint for requesting compressible memory. On devices that support Compute
Data Compression, compressible memory can be used to accelerate accesses to data
with unstructured sparsity and other compressible data patterns. Applications are
expected to query allocation property of the handle obtained with cuMemCreate using
cuMemGetAllocationPropertiesFromHandle to validate if the obtained allocation is
compressible or not. Note that compressed memory may not be mappable on all devices.

struct CUmemLocation
CUmemAllocationProp_v1::location

Location of allocation

CUmemAllocationHandleType
CUmemAllocationProp_v1::requestedHandleTypes

requested CUmemAllocationHandleType

CUmemAllocationType
CUmemAllocationProp_v1::type

Allocation type

unsigned short CUmemAllocationProp_v1::usage

Bitmask indicating intended usage for this allocation
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void
*CUmemAllocationProp_v1::win32HandleMetaData
Windows-specific POBJECT_ATTRIBUTES required when CU_MEM_HANDLE TYPE WIN32 is
specified. This object atributes structure includes security attributes that define the scope of

which exported allocations may be tranferred to other processes. In all other cases, this field
is required to be zero.

7.35. CUmemLocation v1 Struct Reference

Specifies a memory location.

iInt CUmemLocation_v1::id

identifier for a given this location’'s CUmemLocationType.

CUmemLocationType CUmemLocation_v1::type

Specifies the location type, which modifies the meaning of id.

7.36. CUmemPoolProps_v1 Struct
Reference

Specifies the properties of allocations made from the pool.

CUmemAllocationType
CUmemPoolProps_v1::allocType

Allocation type. Currently must be specified as CU_MEM_ALLOCATION_TYPE_PINNED

CUmemAllocationHandleType
CUmemPoolProps_v1::handleTypes

Handle types that will be supported by allocations from the pool.
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struct CUmemLocation
CUmemPoolProps_v1::location

Location where allocations should reside.

unsigned char CUmemPoolProps_v1::reserved

reserved for future use, must be 0

void *CUmemPoolProps_v1::win32SecurityAttributes

Windows-specific LPSECURITYATTRIBUTES required when CU_MEM_HANDLE_TYPE_WIN32
is specified. This security attribute defines the scope of which exported allocations may be
tranferred to other processes. In all other cases, this field is required to be zero.

7.37. CUmemPoolPtrExportData_v1 Struct
Reference

Opaque data for exporting a pool allocation

7.38. CUstreamAttrValue v1 Union
Reference

Stream attributes union, used with cuStreamSetAttribute/cuStreamGetAttribute

struct CUaccessPolicyWindow
CUstreamAttrValue_v1::accessPolicyWindow

Attribute CUaccessPolicyWindow.

CUsynchronizationPolicy
CUstreamAttrValue_v1::syncPolicy

Value for CU_STREAM_ATTRIBUTE_SYNCHRONIZATION_POLICY.
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7.39. CUstreamBatchMemOpParams_v1
Union Reference

Per-operation parameters for cuStreamBatchMemOp

CUDA Driver API TRM-06703-001 _v11.4.2 | 504



Chapter 8. Data Fields

Here is a list of all documented struct and union fields with links to the struct/union
documentation for each field:

A

accessDescCount

CUDA MEM_ALLOC _NODE PARAMS
accessDescs

CUDA MEM_ALLOC _NODE PARAMS
accessPolicyWindow

CUstreamAttrValue vl

CUkernelNodeAttrValue v
addressMode

CUDA TEXTURE DESC vI
allocType

CUmemPoolProps v
arrayDesc

CUDA _EXTERNAL MEMORY MIPMAPPED ARRAY DESC v

B

base_ptr

CUaccessPolicyWindow V1
blockDimX

CUDA KERNEL NODE PARAMS v1

CUDA LAUNCH PARAMS vI
blockDimY

CUDA KERNEL NODE PARAMS v1

CUDA LAUNCH PARAMS vi
blockDimZ

CUDA LAUNCH PARAMS vi

CUDA KERNEL NODE PARAMS v1
borderColor

CUDA TEXTURE DESC vI
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bytesize

CUDA_MEM_ALLOC_NODE_PARAMS

C
clockRate

CUdevprop_vI1
compressionType

CUmemAllocationProp_v]

cooperative

CUkernelNodeAttrValue v

cuFormat
CUeqglFrame vl

D
depth

CUDA_ARRAY_SPARSE_PROPERTIES v

CUDA_RESOURCE_VIEW_DESC_v1

Depth
CUDA MEMCPY3D

V2

CUDA_MEMCPY3D

PEER vl

depth
CUeglFrame v
Depth

CUDA_ARRAY3D_DESCRIPTOR_v?2

deviceBitMask

CUarrayMaplnfo_ v

devPtr
CUDA RESOURCE

DESC_v1

dptr

CUDA_MEM_ALLOC_NODE_PARAMS

dst

CUDA_MEMSET_NODE_PARAMS _v1

dstArray
CUDA MEMCPY2D

V2

CUDA_MEMCPY3D

V2

CUDA_MEMCPY3D

PEER_v1

dstContext
CUDA_MEMCPY3D

PEER_v1

dstDevice
CUDA_MEMCPY3D

V2

CUDA_MEMCPY3D

PEER_v1

CUDA_MEMCPY2D

V2
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dstHeight

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1
dstHost

CUDA MEMCPY2D v2

CUDA _MEMCPY3D v2

CUDA MEMCPY3D PEER v1
dstLOD

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1
dstMemoryType

CUDA MEMCPY2D v2

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1
dstPitch

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1

CUDA MEMCPY2D v2
dstXInBytes

CUDA MEMCPY2D v2

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1
dstY

CUDA MEMCPY3D v2

CUDA MEMCPY2D v2

CUDA MEMCPY3D PEER v1
dstz

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1

E

eglColorFormat
CUeglFrame vi
elementSize
CUDA MEMSET NODE PARAMS vi
extentDepth
CUarrayMaplInfo v
extentHeight
CUarrayMaplInfo v
extentWidth
CUarrayMaplInfo v
extra
CUDA KERNEL NODE PARAMS v1
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extSemArray
CUDA EXT SEM_WAIT NODE PARAMS vi
CUDA _EXT_SEM_SIGNAL_NODE_PARAMS v1

F

fd
CUDA EXTERNAL MEMORY HANDLE DESC vi
CUDA EXTERNAL SEMAPHORE HANDLE DESC vi
fence
CUDA EXTERNAL SEMAPHORE SIGNAL PARAMS vI1

CUDA_EXTERNAL _SEMAPHORE_WAIT_PARAMS v
CUDA_EXTERNAL_SEMAPHORE_SIGNAL_PARAMS v

filterMode
CUDA TEXTURE DESC v1
firstLayer
CUDA RESOURCE VIEW DESC v1
firstMipmapLevel
CUDA RESOURCE VIEW DESC v1
flags
CUDA EXTERNAL SEMAPHORE WAIT PARAMS v
Flags
CUDA ARRAY3D DESCRIPTOR v2
flags
CUarrayMaplInfo v
CUDA_ARRAY SPARSE PROPERTIES vi
CUmemAccessDesc v
CUDA EXTERNAL SEMAPHORE SIGNAL PARAMS vI

CUDA RESOQURCE DESC v1
CUDA TEXTURE DESC v1
CUDA EXTERNAL MEMORY HANDLE DESC vi
CUDA EXTERNAL MEMORY BUFFER DESC v1
CUDA EXTERNAL SEMAPHORE HANDLE DESC vi
fn
CUDA HOST NODE_PARAMS vi
format
CUDA RESOURCE _DESC v1
CUDA RESOQURCE VIEW DESC v1
Format
CUDA ARRAY3D DESCRIPTOR v2
CUDA ARRAY DESCRIPTOR v2
frameType
CUeglFrame_v1
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func

CUDA KERNEL NODE PARAMS vi
function

CUDA LAUNCH PARAMS vi

G
gridDimX
CUDA KERNEL NODE_PARAMS vi
CUDA_LAUNCH_PARAMS v1
gridDimY
CUDA LAUNCH_PARAMS v1
CUDA KERNEL NODE PARAMS vi
gridDimZ
CUDA LAUNCH PARAMS vi
CUDA KERNEL NODE_PARAMS vi

H

handle
CUDA EXTERNAL MEMORY HANDLE DESC v
CUDA EXTERNAL SEMAPHORE HANDLE DESC vi1

handleTypes
CUmemPoolProps v
hArray
CUDA RESOURCE_DESC v
height
CUDA RESOURCE_VIEW_DESC_v1
Height
CUDA_ARRAY3D_DESCRIPTOR_v?2
CUDA ARRAY_DESCRIPTOR_v2
height
CUeglFrame v
Height
CUDA MEMCPY3D v2
height
CUDA MEMSET NODE PARAMS v
Height
CUDA _MEMCPY2D_v2
height
CUDA_ARRAY_SPARSE_PROPERTIES v1
CUDA RESOURCE_DESC _v1
Height
CUDA MEMCPY3D_PEER_vi
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hitProp
CUaccessPolicyWindow V1
hitRatio
CUaccessPolicyWindow V1
hMipmappedArray
CUDA RESOURCE DESC v1
hStream
CUDA LAUNCH PARAMS vI

|
id
CUmemLocation v]

K

kernelParams
CUDA KERNEL NODE PARAMS v1
CUDA LAUNCH PARAMS vI
key
CUDA EXTERNAL SEMAPHORE WAIT PARAMS v
CUDA _EXTERNAL SEMAPHORE SIGNAL PARAMS vi
keyedMutex
CUDA _EXTERNAL SEMAPHORE WAIT PARAMS v
CUDA EXTERNAL SEMAPHORE SIGNAL PARAMS vi

L

lastLayer
CUDA RESOURCE VIEW DESC v1
lastMipmapLevel
CUDA RESOURCE VIEW DESC v1
layer
CUarrayMaplInfo v
level
CUarrayMaplInfo v
location
CUmemPoolProps v
CUmemAccessDesc v]
CUmemAllocationProp vl

M

maxAnisotropy
CUDA TEXTURE DESC v1
maxGridSize

CUdevprop_v1
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maxMipmapLevelClamp
CUDA TEXTURE DESC vi1
maxThreadsDim

CUdevprop_v]1
maxThreadsPerBlock

CUdevprop_v1
memHandleType

CUarrayMaplInfo v
memOperationType

CUarrayMaplInfo v
memPitch

CUdevprop_v]
minMipmapLevelClamp

CUDA TEXTURE DESC vi
mipmapFilterMode

CUDA TEXTURE DESC v1
mipmapLevelBias

CUDA TEXTURE DESC vI
miptailFirstLevel

CUDA ARRAY SPARSE PROPERTIES vIi
miptailSize

CUDA_ARRAY_SPARSE PROPERTIES vi
missProp

CUaccessPolicyWindow V1

N

name
CUDA EXTERNAL MEMORY HANDLE DESC vi
CUDA EXTERNAL SEMAPHORE HANDLE DESC vi
num_bytes
CUaccessPolicyWindow v
NumChannels
CUDA ARRAY DESCRIPTOR v2
CUDA ARRAY3D DESCRIPTOR v2
numChannels
CUDA RESOURCE DESC v1
CUeglFrame vi
numExtSems
CUDA EXT SEM SIGNAL NODE PARAMS vi
CUDA EXT SEM WAIT NODE PARAMS vI
numLevels
CUDA EXTERNAL MEMORY MIPMAPPED ARRAY DESC v

Data Fields
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nvSciBufObject

CUDA EXTERNAL MEMORY_HANDLE DESC v1
nvSciSync

CUDA EXTERNAL SEMAPHORE WAIT PARAMS v
nvSciSyncObj

CUDA _EXTERNAL SEMAPHORE HANDLE DESC v

0

offset
CUDA EXTERNAL MEMORY BUFFER DESC v1
CUDA EXTERNAL MEMORY MIPMAPPED ARRAY DESC v

CUarrayMaplInfo v
offsetX
CUarrayMaplInfo v
offsetY
CUarrayMaplInfo v
offsetZ
CUarrayMaplInfo v

P

paramsArray
CUDA _EXT _SEM SIGNAL _NODE PARAMS vi
CUDA EXT SEM_WAIT NODE PARAMS vi
pArray
CUeglFrame v1
pitch
CUDA MEMSET NODE PARAMS v
CUeglFrame vi
pitchinBytes
CUDA RESOURCE DESC v
planeCount
CUeglFrame vi
poolProps
CUDA MEM_ALLOC _NODE PARAMS
pPitch
CUeglFrame vi

R
regsPerBlock

CUdevprop_v]1
requestedHandleTypes

CUmemAllocationProp v

Data Fields
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reserved
CUmemPoolProps vl
CUarrayMaplInfo v
reserved0
CUDA MEMCPY3D v2
reserved1
CUDA MEMCPY3D v2
resourceType
CUarrayMaplInfo v
resType
CUDA RESOQURCE _DESC v1

S

sharedMemBytes
CUDA KERNEL NODE PARAMS vi

CUDA LAUNCH PARAMS v1
sharedMemPerBlock

CUdevprop_v]1
SIMDWidth

CUdevprop_v]1
size

CUDA_EXTERNAL _MEMORY_HANDLE_DESC_v1

CUDA_EXTERNAL_MEMORY_BUFFER_DESC_v1

CUarrayMaplInfo v
sizelnBytes

CUDA RESOURCE DESC v1
srcArray

CUDA MEMCPY2D v2

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1
srcContext

CUDA MEMCPY3D PEER v1
srcDevice

CUDA MEMCPY2D v2

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1
srcHeight

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1
srcHost

CUDA MEMCPY2D v2

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1
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srcLOD
CUDA MEMCPY3D v2
CUDA MEMCPY3D PEER v1
srcMemoryType
CUDA MEMCPY2D v2
CUDA _MEMCPY3D v2
CUDA MEMCPY3D PEER v1
srcPitch
CUDA MEMCPY3D v2
CUDA MEMCPY2D v2
CUDA MEMCPY3D PEER v1
srcXinBytes
CUDA MEMCPY2D v2
CUDA MEMCPY3D PEER v1
CUDA MEMCPY3D v2
srcY
CUDA MEMCPY2D v2
CUDA MEMCPY3D PEER v1
CUDA MEMCPY3D v2
srcZ
CUDA MEMCPY3D PEER v1
CUDA _MEMCPY3D v2
subresourceType
CUarrayMaplnfo_v]
syncPolicy
CUstreamAttrValue vl

T
textureAlign

CUdevprop_vI1
timeoutMs

CUDA EXTERNAL SEMAPHORE WAIT PARAMS v
totalConstantMemory

CUdevprop_v]1
type

CUDA EXTERNAL SEMAPHORE HANDLE DESC vi

CUDA _EXTERNAL MEMORY HANDLE DESC v1
CUmemLocation v]
CUmemAllocationProp v

U

usage
CUmemAllocationProp v
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userData
CUDA HOST NODE PARAMS vi

\%

val
CUexecAffinitySmCount_v1

value
CUDA EXTERNAL SEMAPHORE WAIT PARAMS v1
CUDA EXTERNAL SEMAPHORE SIGNAL PARAMS vI

CUDA_MEMSET_NODE_PARAMS v1

W

width

CUDA MEMSET NODE PARAMS vi

CUDA ARRAY SPARSE PROPERTIES vi

CUDA RESOURCE VIEW DESC v1

CUeglFrame vi

CUDA RESOQURCE _DESC v1
Width

CUDA_ARRAY DESCRIPTOR v2

CUDA ARRAY3D DESCRIPTOR v2
WidthinBytes

CUDA MEMCPY2D v2

CUDA MEMCPY3D v2

CUDA MEMCPY3D PEER v1
win32

CUDA EXTERNAL MEMORY HANDLE DESC vi

CUDA EXTERNAL SEMAPHORE HANDLE DESC vi1
win32HandleMetaData

CUmemAllocationProp vl
win32SecurityAttributes

CUmemPoolProps vl
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Chapter 9. Deprecated List

Global CU_CTX_BLOCKING_SYNC

This flag was deprecated as of CUDA 4.0 and was replaced with
CU_CTX_SCHED_BLOCKING_SYNC.

Global CU_CTX_MAP_HOST

This flag was deprecated as of CUDA 11.0 and it no longer has any effect. All contexts as of
CUDA 3.2 behave as though the flag is enabled.

Global CU_DEVICE_P2P_ATTRIBUTE_ACCESS_ACCESS_SUPPORTED
use CU_DEVICE_P2P_ATTRIBUTE_CUDA_ARRAY ACCESS_SUPPORTED instead

Global CUDA_ERROR_PROFILER_NOT_INITIALIZED

This error return is deprecated as of CUDA 5.0. It is no longer an error to attempt to enable/
disable the profiling via cuProfilerStart or cuProfilerStop without initialization.

Global CUDA_ERROR_PROFILER_ALREADY_STARTED

This error return is deprecated as of CUDA 5.0. It is no longer an error to call
cuProfilerStart() when profiling is already enabled.

Global CUDA_ERROR_PROFILER_ALREADY_STOPPED

This error return is deprecated as of CUDA 5.0. It is no longer an error to call
cuProfilerStop() when profiling is already disabled.

Global CUDA_ERROR_CONTEXT_ALREADY_CURRENT

This error return is deprecated as of CUDA 3.2. It is no longer an error to attempt to push
the active context via cuCtxPushCurrent().
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Global cuDeviceComputeCapability

Global cuDeviceGetProperties

Global cuCtxAttach

Global cuCtxDetach

Global cuLaunchCooperativeKernelMultiDevice

This function is deprecated as of CUDA 11.3.

Global cuFuncSetBlockShape

Global cuFuncSetSharedSize

Global cuLaunch

Global cuLaunchGrid

Global cuLaunchGridAsync

Global cuParamSetf

Global cuParamSeti

Global cuParamSetSize

CUDA Driver API

Deprecated List
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Global cuParamSetTexRef

Global cuParamSetv

Global cuTexRefCreate

Global cuTexRefDestroy

Global cuTexRefGetAddress

Global cuTexRefGetAddressMode

Global cuTexRefGetArray

Global cuTexRefGetBorderColor

Global cuTexRefGetFilterMode

Global cuTexRefGetFlags

Global cuTexRefGetFormat

Global cuTexRefGetMaxAnisotropy

Global cuTexRefGetMipmapFilterMode

Global cuTexRefGetMipmapLevelBias

CUDA Driver API
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Global cuTexRefGetMipmapLevelClamp

Global cuTexRefGetMipmappedArray

Global cuTexRefSetAddress

Global cuTexRefSetAddress2D

Global cuTexRefSetAddressMode

Global cuTexRefSetArray

Global cuTexRefSetBorderColor

Global cuTexRefSetFilterMode

Global cuTexRefSetFlags

Global cuTexRefSetFormat

Global cuTexRefSetMaxAnisotropy

Global cuTexRefSetMipmapFilterMode

Global cuTexRefSetMipmapLevelBias

CUDA Driver API
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Global cuTexRefSetMipmapLevelClamp

Global cuTexRefSetMipmappedArray

Global cuSurfRefGetArray

Global cuSurfRefSetArray

Global cuProfilerlnitialize

Global cuGLCtxCreate

This function is deprecated as of Cuda 5.0.

Global cuGLInit

This function is deprecated as of Cuda 3.0.

Global cuGLMapBufferObject

This function is deprecated as of Cuda 3.0.

Global cuGLMapBufferObjectAsync

This function is deprecated as of Cuda 3.0.

Global cuGLRegisterBufferObject

This function is deprecated as of Cuda 3.0.

Global cuGLSetBufferObjectMapFlags

This function is deprecated as of Cuda 3.0.

Global cuGLUnmapBufferObject

This function is deprecated as of Cuda 3.0.
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Global cuGLUnmapBufferObjectAsync

This function is deprecated as of Cuda 3.0.

Global cuGLUnregisterBufferObject

This function is deprecated as of Cuda 3.0.
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