

    
      
          
            
  
Umpire

Umpire is a resource management library that allows the discovery, provision,
and management of memory on next-generation hardware architectures with NUMA
memory hierarchies.


	Take a look at our Getting Started guide for all you need to get up and
running with Umpire.


	If you are looking for developer documentation on a particular function,
check out the code documentation.


	Want to contribute? Take a look at our developer and contribution guides.




Any questions? File an issue on GitHub, or email umpire-dev@llnl.gov
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Getting Started

This page provides information on how to quickly get up and running with Umpire.


Installation

Umpire is hosted on GitHub here [https://github.com/LLNL/Umpire].
To clone the repo into your local working space, type:

$ git clone --recursive https://github.com/LLNL/Umpire.git





The --recursive argument is required to ensure that the BLT submodule is
also checked out. BLT [https://github.com/LLNL/BLT] is the build system we
use for Umpire.


Building Umpire

Umpire uses CMake and BLT to handle builds. Make sure that you have a modern
compiler loaded and the configuration is as simple as:

$ mkdir build && cd build
$ cmake -DCUDA_TOOLKIT_ROOT_DIR=/path/to/cuda ../





By default, Umpire will attempt to build with CUDA. CMake will provide output
about which compiler is being used, and what version of CUDA was detected. Once
CMake has completed, Umpire can be built with Make:

$ make





For more advanced configuration, see Advanced Configuration.




Installing Umpire

To install Umpire, just run:

$ make install





Umpire install files to the lib, include and bin directories of the
CMAKE_INSTALL_PREFIX. Additionally, Umpire installs a CMake configuration
file that can help you use Umpire in other projects. By setting umpire_DIR to
point to the root of your Umpire installation, you can call
find_package(umpire) inside your CMake project and Umpire will be
automatically detected and available for use.






Basic Usage

Let’s take a quick tour through Umpire’s most important features. A complete
listing you can compile is included at the bottom of the page. First, let’s
grab an Allocator and allocate some memory. This is the interface through which
you will want to access data:

auto& rm = umpire::ResourceManager::getInstance();
umpire::Allocator allocator = rm.getAllocator("HOST");

float* my_data = static_cast<float*>(allocator.allocate(100*sizeof(float));





This code grabs the default allocator for the host memory, and uses it to
allocate an array of 100 floats. We can ask for different Allocators to
allocate memory in different places. Let’s ask for a device allocator:

umpire::Allocator device_allocator = rm.getAllocator("DEVICE");

float* my_data_device = static_cast<float*>(device_allocator.allocate(100*sizeof(float));





This code gets the default device allocator, and uses it to allocate an array
of 100 floats. Remember, since this is a device pointer, there is no guarantee
you will be able to access it on the host.  Luckily, Umpire’s ResourceManager
can copy one pointer to another transparently. Let’s copy the data from our
first pointer to the DEVICE-allocated pointer.

rm.copy(my_data, my_data_device);





To free any memory allocated, you can use the deallocate function of the
Allocator, or the ResourceManager. Asking the ResourceManager to deallocate
memory is slower, but useful if you don’t know how or where an allocation was
made:

allocator.deallocate(my_data); // deallocate using Allocator
rm.deallocate(my_data_device); // deallocate using ResourceManager











          

      

      

    

  

    
      
          
            
  
Umpire Tutorial

This section is a tutorial introduction to Umpire. We start with the most basic
memory allocation, and move through topics like allocating on different
resources, using allocation strategies to change how memory is allocated, using
operations to move and modify data, and how to use Umpire introspection
capability to find out information about Allocators and allocations.

These examples are all built as part of Umpire, and you can find the files in
the examples [https://github.com/LLNL/Umpire/tree/develop/examples]
directory at the root of the Umpire repository.  Feel free to play around and
modify these examples to experiment with all of Umpire’s functionality.

The following tutorial examples assume a working knowledge of C++ and a general
understanding of how memory is laid out in modern heterogeneous computers. The
main thing to remember is that in many systems, memory on other execution
devices (like GPUs) might not be directly accessible from the CPU. If you try
and access this memory your program will error! Luckily, Umpire makes it easy
to move data around, and check where it is, as you will see in the following
sections.


Tutorial


	Allocators

	Resources

	Operations

	Dynamic Pools

	Introspection

	Typed Allocators

	Replay





We also have a tutorial for the C interface to Umpire. Complete example
listings are available, and will be compiled if you have configured Umpire with
-DENABLE_C=On.

The C tutorial assumes an understanding of C, and it would be useful to have
some knowledge of C++ to understand how the C API maps to the native C++
classes that Umpire provides.


C API Tutorial


	C API: Allocators

	C API: Resources

	C API: Pools





Finally, we have a tutorial for Umpire’s FORTRAN API. These examples will be
compiled when configuring with -DENABLE_FORTRAN=On. The FORTRAN tutorial
assumes an understanding of FORTRAN. Familiarity with the FORTRAN’s ISO C
bindings can be useful for understanding why the interface looks the way it
does.


FORTRAN API Tutorial


	FORTRAN API: Allocators









          

      

      

    

  

    
      
          
            
  
Advanced Configuration

In addition to the normal options provided by CMake, Umpire uses some additional
configuration arguments to control optional features and behavior. Each
argument is a boolean option, and  can be turned on or off:

-DENABLE_CUDA=Off





Here is a summary of the configuration options, their default value, and meaning:









	Variable

	Default

	Meaning





	ENABLE_CUDA

	Off

	Enable CUDA support



	ENABLE_HIP

	Off

	Enable HIP support



	ENABLE_NUMA

	Off

	Enable NUMA support



	ENABLE_STATISTICS

	Off

	Enable collection of memory statistics



	ENABLE_TESTING

	On

	Build test executables



	ENABLE_BENCHMARKS

	On

	Build benchmark programs



	ENABLE_LOGGING

	On

	Enable Logging within Umpire



	ENABLE_SLIC

	Off

	Enable SLIC logging



	ENABLE_TOOLS

	Off

	Enable tools like replay



	ENABLE_DOCS

	Off

	Build documentation (requires Sphinx and/or Doxygen)



	ENABLE_C

	Off

	Build the C API



	ENABLE_FORTRAN

	Off

	Build the Fortran API









These arguments are explained in more detail below:


	ENABLE_CUDA
This option enables support for NVIDIA GPUs using the CUDA programming model.
If Umpire is built without CUDA or HIP support, then only the HOST
allocator is available for use.


	ENABLE_HIP
This option enables support for AMD GPUs using the ROCm stack and HIP
programming model. If Umpire is built without CUDA or HIP support,
then only the HOST allocator is available for use.


	ENABLE_NUMA
This option enables support for NUMA. The
umpire::strategy::NumaPolicy is available when built with this
option, which may be used to locate the allocation to a specific node.


	ENABLE_STATISTICS
This option enables collection of memory statistics. If Umpire is built with
this option, the Conduit library will also be built.


	ENABLE_TESTING
This option controls whether or not test executables will be built.


	ENABLE_BENCHMARKS
This option will build the benchmark programs used to test performance.


	ENABLE_LOGGING
This option enables usage of Logging services for Umpire


	ENABLE_SLIC
This option enables usage of logging services provided by SLIC.


	ENABLE_TOOLS
Enable development tools for Umpire (replay, etc.)


	ENABLE_DOCS
Build user documentation (with Sphinx) and code documentation (with Doxygen)


	ENABLE_C
Build the C API, this allows accessing Umpire Allocators and the
ResourceManager through a C interface.


	ENABLE_FORTRAN
Build the Fortran API.








          

      

      

    

  

    
      
          
            
  
Umpire Cookbook

This section provides a set of recipes that show you how to accomplish specific
tasks using Umpire. The main focus is things that can be done by composing
different parts of Umpire to achieve a particular use case.

Examples include being able to grow and shrink a pool, constructing Allocators
that have introspection disabled for improved performance, and applying CUDA
“memory advise” to all the allocations in a particular pool.



	Growing and Shrinking a Pool

	Disable Introspection

	Apply Memory Advice to a Pool

	Apply Memory Advice with a Specific Device ID

	Moving Host Data to Managed Memory

	Improving DynamicPool Performance with a Coalesce Heuristic

	Move Allocations Between NUMA Nodes

	Determining the Largest Block of Available Memory in Pool

	Coalescing Pool Memory

	Building a Pinned Memory Pool in FORTRAN

	Visualizing Allocators

	Mixed Pool Creation and Algorithm Basics

	Thread Safe Allocator









          

      

      

    

  

    
      
          
            
  
Features



	Allocators

	Strategies

	Operations

	Logging and Replay of Umpire Events

	File I/O









          

      

      

    

  

    
      
          
            
  
API
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      	Namespace umpire	Namespace umpire::alloc	Struct CudaMallocAllocator
	Struct CudaMallocManagedAllocator
	Struct CudaPinnedAllocator
	Struct HipMallocAllocator
	Struct HipPinnedAllocator
	Struct MallocAllocator
	Struct PosixMemalignAllocator


	Namespace umpire::op	Struct pair_hash
	Class CudaAdviseAccessedByOperation
	Class CudaAdvisePreferredLocationOperation
	Class CudaAdviseReadMostlyOperation
	Class CudaAdviseUnsetAccessedByOperation
	Class CudaAdviseUnsetPreferredLocationOperation
	Class CudaAdviseUnsetReadMostlyOperation
	Class CudaCopyFromOperation
	Class CudaCopyOperation
	Class CudaCopyToOperation
	Class CudaMemPrefetchOperation
	Class CudaMemsetOperation
	Class GenericReallocateOperation
	Class HipCopyFromOperation
	Class HipCopyOperation
	Class HipCopyToOperation
	Class HipMemsetOperation
	Class HostCopyOperation
	Class HostMemsetOperation
	Class HostReallocateOperation
	Class MemoryOperation
	Class MemoryOperationRegistry
	Class NumaMoveOperation


	Namespace umpire::resource	Struct MemoryResourceTypeHash
	Class CudaConstantMemoryResource
	Class CudaConstantMemoryResourceFactory
	Class CudaDeviceResourceFactory
	Class CudaPinnedMemoryResourceFactory
	Class CudaUnifiedMemoryResourceFactory
	Template Class DefaultMemoryResource
	Class HipConstantMemoryResource
	Class HipConstantMemoryResourceFactory
	Class HipDeviceResourceFactory
	Class HipPinnedMemoryResourceFactory
	Class HostResourceFactory
	Class MemoryResource
	Class MemoryResourceFactory
	Class MemoryResourceRegistry
	Class NullMemoryResource
	Class NullMemoryResourceFactory
	Enum MemoryResourceType


	Namespace umpire::strategy	Namespace umpire::strategy::mixins	Class Inspector


	Class AllocationAdvisor
	Class AllocationPrefetcher
	Class AllocationStrategy
	Class AllocationTracker
	Class DynamicPoolList
	Class DynamicPoolMap
	Class FixedPool	Struct FixedPool::Pool


	Class MixedPool
	Class MonotonicAllocationStrategy
	Class NamedAllocationStrategy
	Class NumaPolicy
	Class SizeLimiter
	Class SlotPool
	Class ThreadSafeAllocator
	Class ZeroByteHandler


	Namespace umpire::util	Namespace umpire::util::message	Enum Level


	Struct AllocationRecord
	Struct iterator_begin
	Struct iterator_end
	Class AllocationMap	Class AllocationMap::ConstIterator
	Class AllocationMap::RecordList	Template Struct RecordList::Block
	Class RecordList::ConstIterator




	Class Exception
	Class FixedMallocPool	Struct FixedMallocPool::Pool


	Class Logger
	Template Class MemoryMap	Template Class MemoryMap::Iterator_


	Class MPI
	Class OutputBuffer
	Class Statistic
	Class StatisticsDatabase


	Struct MemoryResourceTraits
	Class Allocator
	Class DeviceAllocator
	Class Replay
	Class ResourceManager
	Template Class TypedAllocator
	Enum Platform


	Struct s_umpire_allocator
	Struct s_umpire_resourcemanager
	Struct s_umpire_SHROUD_array
	Struct s_umpire_SHROUD_capsule_data
	Struct s_umpire_strategy_allocationadvisor
	Struct s_umpire_strategy_allocationprefetcher
	Struct s_umpire_strategy_dynamicpool
	Struct s_umpire_strategy_dynamicpoollist
	Struct s_umpire_strategy_fixedpool
	Struct s_umpire_strategy_namedallocationstrategy
	Struct s_umpire_strategy_threadsafeallocator
	Struct StdAllocator
	Template Class DynamicSizePool	Struct DynamicSizePool::Block


	Template Class FixedSizePool	Struct FixedSizePool::Pool
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	Function umpire::operator<<(std::ostream&, umpire::Allocator&)


	Function umpire::operator<<(std::ostream&, umpire::strategy::DynamicPoolMap::CoalesceHeuristic&)


	Function umpire::operator<<(std::ostream&, umpire::strategy::DynamicPoolList::CoalesceHeuristic&)


	Function umpire::print_allocator_records


	Function umpire::replay







Variables


	Variable umpire::env_name










          

      

      

    

  

    
      
          
            
  
Namespace umpire::alloc


Contents


	Classes







Classes


	Struct CudaMallocAllocator


	Struct CudaMallocManagedAllocator


	Struct CudaPinnedAllocator


	Struct HipMallocAllocator


	Struct HipPinnedAllocator


	Struct MallocAllocator


	Struct PosixMemalignAllocator










          

      

      

    

  

    
      
          
            
  
Namespace umpire::numa


Contents


	Functions







Functions


	Function umpire::numa::get_allocatable_nodes


	Function umpire::numa::get_device_nodes


	Function umpire::numa::get_host_nodes


	Function umpire::numa::get_location


	Function umpire::numa::move_to_node


	Function umpire::numa::preferred_node










          

      

      

    

  

    
      
          
            
  
Namespace umpire::op


Contents


	Classes







Classes


	Struct pair_hash


	Class CudaAdviseAccessedByOperation


	Class CudaAdvisePreferredLocationOperation


	Class CudaAdviseReadMostlyOperation


	Class CudaAdviseUnsetAccessedByOperation


	Class CudaAdviseUnsetPreferredLocationOperation


	Class CudaAdviseUnsetReadMostlyOperation


	Class CudaCopyFromOperation


	Class CudaCopyOperation


	Class CudaCopyToOperation


	Class CudaMemPrefetchOperation


	Class CudaMemsetOperation


	Class GenericReallocateOperation


	Class HipCopyFromOperation


	Class HipCopyOperation


	Class HipCopyToOperation


	Class HipMemsetOperation


	Class HostCopyOperation


	Class HostMemsetOperation


	Class HostReallocateOperation


	Class MemoryOperation


	Class MemoryOperationRegistry


	Class NumaMoveOperation










          

      

      

    

  

    
      
          
            
  
Namespace umpire::resource


Contents


	Classes


	Enums







Classes


	Struct MemoryResourceTypeHash


	Class CudaConstantMemoryResource


	Class CudaConstantMemoryResourceFactory


	Class CudaDeviceResourceFactory


	Class CudaPinnedMemoryResourceFactory


	Class CudaUnifiedMemoryResourceFactory


	Template Class DefaultMemoryResource


	Class HipConstantMemoryResource


	Class HipConstantMemoryResourceFactory


	Class HipDeviceResourceFactory


	Class HipPinnedMemoryResourceFactory


	Class HostResourceFactory


	Class MemoryResource


	Class MemoryResourceFactory


	Class MemoryResourceRegistry


	Class NullMemoryResource


	Class NullMemoryResourceFactory







Enums


	Enum MemoryResourceType










          

      

      

    

  

    
      
          
            
  
Namespace umpire::strategy


Contents


	Namespaces


	Classes


	Functions


	Typedefs


	Variables







Namespaces


	Namespace umpire::strategy::mixins







Classes


	Struct FixedPool::Pool


	Class AllocationAdvisor


	Class AllocationPrefetcher


	Class AllocationStrategy


	Class AllocationTracker


	Class DynamicPoolList


	Class DynamicPoolMap


	Class FixedPool


	Class MixedPool


	Class MonotonicAllocationStrategy


	Class NamedAllocationStrategy


	Class NumaPolicy


	Class SizeLimiter


	Class SlotPool


	Class ThreadSafeAllocator


	Class ZeroByteHandler







Functions


	Function umpire::strategy::find_first_set


	Function umpire::strategy::heuristic_percent_releasable


	Function umpire::strategy::heuristic_percent_releasable_list


	Function umpire::strategy::operator<<







Typedefs


	Typedef umpire::strategy::DynamicPool







Variables


	Variable umpire::strategy::bits_per_int


	Variable umpire::strategy::heuristic_percent_releasable


	Variable umpire::strategy::heuristic_percent_releasable_list










          

      

      

    

  

    
      
          
            
  
Namespace umpire::strategy::mixins


Contents


	Classes







Classes


	Class Inspector










          

      

      

    

  

    
      
          
            
  
Namespace umpire::util


Contents


	Namespaces


	Classes


	Functions


	Variables







Namespaces


	Namespace umpire::util::@161


	Namespace umpire::util::detail


	Namespace umpire::util::message







Classes


	Template Struct RecordList::Block


	Struct AllocationRecord


	Struct FixedMallocPool::Pool


	Struct iterator_begin


	Struct iterator_end


	Class AllocationMap


	Class AllocationMap::ConstIterator


	Class AllocationMap::RecordList


	Class RecordList::ConstIterator


	Class Exception


	Class FixedMallocPool


	Class Logger


	Template Class MemoryMap


	Template Class MemoryMap::Iterator_


	Class MPI


	Class OutputBuffer


	Class Statistic


	Class StatisticsDatabase







Functions


	Function umpire::util::case_insensitive_match


	Function umpire::util::directory_exists


	Template Function umpire::util::do_wrap(std::unique_ptr<Base>&&)


	Template Function umpire::util::do_wrap(std::unique_ptr<Base>&&)


	Function umpire::util::file_exists


	Function umpire::util::flush_files


	Function umpire::util::initialize_io


	Template Function umpire::util::make_unique


	Function umpire::util::make_unique_filename


	Function umpire::util::relative_fragmentation


	Template Function umpire::util::unwrap_allocation_strategy


	Template Function umpire::util::unwrap_allocator


	Template Function umpire::util::wrap_allocator







Variables


	Variable umpire::util::defaultLevel


	Variable umpire::util::env_name


	Variable umpire::util::MessageLevelName










          

      

      

    

  

    
      
          
            
  
Namespace umpire::util::@161





          

      

      

    

  

    
      
          
            
  
Namespace umpire::util::detail


Contents


	Functions







Functions


	Template Function umpire::util::detail::add_entry(conduit::Node&, T, U, Args…)


	Function umpire::util::detail::add_entry(conduit::Node&)


	Template Function umpire::util::detail::add_entry(conduit::Node&, T, U)


	Template Function umpire::util::detail::record_statistic










          

      

      

    

  

    
      
          
            
  
Namespace umpire::util::message


Contents


	Enums







Enums


	Enum Level










          

      

      

    

  

    
      
          
            
  
Namespace umpire_mod
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	Functions







Functions


	Function umpire_mod::allocator_allocate


	Function umpire_mod::allocator_allocate_double_array_1d


	Function umpire_mod::allocator_allocate_double_array_2d
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	Function umpire_mod::allocator_allocate_float_array_4d
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	Function umpire_mod::allocator_allocate_int_array_2d
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Namespace umpire_strategy_mod


Contents


	Functions







Functions


	Function umpire_strategy_mod::allocationadvisor_associated


	Function umpire_strategy_mod::allocationadvisor_eq
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Struct DynamicSizePool::Block


	Defined in File DynamicSizePool.hpp





Nested Relationships

This struct is a nested type of Template Class DynamicSizePool.




Struct Documentation


	
struct Block


	
Public Members


	
template<>
char *data


	




	
template<>
std::size_t size


	




	
template<>
std::size_t blockSize


	




	
template<>
Block *next


	















          

      

      

    

  

    
      
          
            
  
Struct FixedSizePool::Pool


	Defined in File FixedSizePool.hpp





Nested Relationships

This struct is a nested type of Template Class FixedSizePool.




Struct Documentation


	
struct Pool


	
Public Members


	
template<>
unsigned char *data


	




	
template<>
unsigned int *avail


	




	
template<>
unsigned int numAvail


	




	
template<>
struct Pool *next


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_allocator


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_allocator


	
Public Members


	
void *addr


	




	
int idtor


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_resourcemanager


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_resourcemanager


	
Public Members


	
void *addr


	




	
int idtor


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_SHROUD_array


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_SHROUD_array


	
Public Members


	
umpire_SHROUD_capsule_data cxx


	




	
const void *cvoidp


	




	
const char *ccharp


	




	
union s_umpire_SHROUD_array::[anonymous] addr


	




	
size_t len


	




	
size_t size


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_SHROUD_capsule_data


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_SHROUD_capsule_data


	
Public Members


	
void *addr


	




	
int idtor


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_strategy_allocationadvisor


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_strategy_allocationadvisor


	
Public Members


	
void *addr


	




	
int idtor


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_strategy_allocationprefetcher


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_strategy_allocationprefetcher


	
Public Members


	
void *addr


	




	
int idtor


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_strategy_dynamicpool


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_strategy_dynamicpool


	
Public Members


	
void *addr


	




	
int idtor


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_strategy_dynamicpoollist


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_strategy_dynamicpoollist


	
Public Members


	
void *addr


	




	
int idtor


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_strategy_fixedpool


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_strategy_fixedpool


	
Public Members


	
void *addr


	




	
int idtor


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_strategy_namedallocationstrategy


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_strategy_namedallocationstrategy


	
Public Members


	
void *addr


	




	
int idtor


	















          

      

      

    

  

    
      
          
            
  
Struct s_umpire_strategy_threadsafeallocator


	Defined in File typesUmpire.h





Struct Documentation


	
struct s_umpire_strategy_threadsafeallocator


	
Public Members


	
void *addr


	




	
int idtor


	















          

      

      

    

  

    
      
          
            
  
Struct StdAllocator


	Defined in File StdAllocator.hpp





Struct Documentation


	
struct StdAllocator


	
Public Static Functions


	
static void *allocate(std::size_t size)


	




	
static void deallocate(void *ptr)


	















          

      

      

    

  

    
      
          
            
  
Struct CudaMallocAllocator


	Defined in File CudaMallocAllocator.hpp





Struct Documentation


	
struct CudaMallocAllocator


	Uses cudaMalloc and cudaFree to allocate and deallocate memory on NVIDIA GPUs. 


Public Functions


	
void *allocate(std::size_t size)


	Allocate bytes of memory using cudaMalloc. 


	Return
	Pointer to start of the allocation.



	Parameters
	
	bytes: Number of bytes to allocate. 






	Exceptions
	
	umpire::util::Exception: if memory cannot be allocated. 















	
void deallocate(void *ptr)


	Deallocate memory using cudaFree. 


	Parameters
	
	ptr: Address to deallocate.






	Exceptions
	
	umpire::util::Exception: if memory cannot be free’d. 


























          

      

      

    

  

    
      
          
            
  
Struct CudaMallocManagedAllocator


	Defined in File CudaMallocManagedAllocator.hpp





Struct Documentation


	
struct CudaMallocManagedAllocator


	Uses cudaMallocManaged and cudaFree to allocate and deallocate unified memory on NVIDIA GPUs. 


Public Functions


	
void *allocate(std::size_t bytes)


	Allocate bytes of memory using cudaMallocManaged. 


	Return
	Pointer to start of the allocation.



	Parameters
	
	bytes: Number of bytes to allocate.






	Exceptions
	
	umpire::util::Exception: if memory cannot be allocated. 















	
void deallocate(void *ptr)


	Deallocate memory using cudaFree. 


	Parameters
	
	ptr: Address to deallocate.






	Exceptions
	
	umpire::util::Exception: if memory be free’d. 


























          

      

      

    

  

    
      
          
            
  
Struct CudaPinnedAllocator


	Defined in File CudaPinnedAllocator.hpp





Struct Documentation


	
struct CudaPinnedAllocator


	
Public Functions


	
void *allocate(std::size_t bytes)


	




	
void deallocate(void *ptr)


	















          

      

      

    

  

    
      
          
            
  
Struct HipMallocAllocator


	Defined in File HipMallocAllocator.hpp





Struct Documentation


	
struct HipMallocAllocator


	Uses hipMalloc and hipFree to allocate and deallocate memory on AMD GPUs. 


Public Functions


	
void *allocate(std::size_t size)


	Allocate bytes of memory using hipMalloc. 


	Return
	Pointer to start of the allocation.



	Parameters
	
	bytes: Number of bytes to allocate. 






	Exceptions
	
	umpire::util::Exception: if memory cannot be allocated. 















	
void deallocate(void *ptr)


	Deallocate memory using hipFree. 


	Parameters
	
	ptr: Address to deallocate.






	Exceptions
	
	umpire::util::Exception: if memory cannot be free’d. 


























          

      

      

    

  

    
      
          
            
  
Struct HipPinnedAllocator


	Defined in File HipPinnedAllocator.hpp





Struct Documentation


	
struct HipPinnedAllocator


	
Public Functions


	
void *allocate(std::size_t bytes)


	




	
void deallocate(void *ptr)


	















          

      

      

    

  

    
      
          
            
  
Struct MallocAllocator


	Defined in File MallocAllocator.hpp





Struct Documentation


	
struct MallocAllocator


	Uses malloc and free to allocate and deallocate CPU memory. 


Public Functions


	
void *allocate(std::size_t bytes)


	Allocate bytes of memory using malloc. 


	Return
	Pointer to start of the allocation.



	Parameters
	
	bytes: Number of bytes to allocate. 






	Exceptions
	
	umpire::util::Exception: if memory cannot be allocated. 















	
void deallocate(void *ptr)


	Deallocate memory using free. 


	Parameters
	
	ptr: Address to deallocate.






	Exceptions
	
	umpire::util::Exception: if memory cannot be free’d. 


























          

      

      

    

  

    
      
          
            
  
Struct PosixMemalignAllocator


	Defined in File PosixMemalignAllocator.hpp





Struct Documentation


	
struct PosixMemalignAllocator


	Uses posix_memalign() and free() to allocate page-aligned memory. 


Public Functions


	
void *allocate(std::size_t bytes)


	Allocate bytes of memory using posix_memalign. 


	Return
	Pointer to start of the allocation.



	Parameters
	
	bytes: Number of bytes to allocate. Does not have to be a multiple of the system page size. 






	Exceptions
	
	umpire::util::Exception: if memory cannot be allocated. 















	
void deallocate(void *ptr)


	Deallocate memory using free. 


	Parameters
	
	ptr: Address to deallocate.






	Exceptions
	
	umpire::util::Exception: if memory cannot be free’d. 


























          

      

      

    

  

    
      
          
            
  
Struct MemoryResourceTraits


	Defined in File MemoryResourceTraits.hpp





Struct Documentation


	
struct MemoryResourceTraits


	
Public Types


	
enum optimized_for


	Values:


	
any


	




	
latency


	




	
bandwidth


	




	
access


	








	
enum vendor_type


	Values:


	
UNKNOWN


	




	
AMD


	




	
IBM


	




	
INTEL


	




	
NVIDIA


	








	
enum memory_type


	Values:


	
UNKNOWN


	




	
DDR


	




	
GDDR


	




	
HBM


	




	
NVME


	










Public Members


	
bool unified = false


	




	
std::size_t size = 0


	




	
vendor_type vendor = vendor_type::UNKNOWN


	




	
memory_type kind = memory_type::UNKNOWN


	




	
optimized_for used_for = optimized_for::any


	















          

      

      

    

  

    
      
          
            
  
Struct pair_hash


	Defined in File MemoryOperationRegistry.hpp





Struct Documentation


	
struct pair_hash


	
Public Functions


	
std::size_t operator()(const std::pair<Platform, Platform> &p) const


	















          

      

      

    

  

    
      
          
            
  
Struct MemoryResourceTypeHash


	Defined in File MemoryResourceTypes.hpp





Struct Documentation


	
struct MemoryResourceTypeHash


	
Public Functions


	
template<typename T>
std::size_t operator()(T t) const


	















          

      

      

    

  

    
      
          
            
  
Struct FixedPool::Pool


	Defined in File FixedPool.hpp





Nested Relationships

This struct is a nested type of Class FixedPool.




Struct Documentation


	
struct Pool


	
Public Functions


	
Pool(AllocationStrategy *allocation_strategy, const std::size_t object_bytes, const std::size_t objects_per_pool, const std::size_t avail_bytes)


	






Public Members


	
AllocationStrategy *strategy


	




	
char *data


	




	
int *avail


	




	
std::size_t num_avail


	















          

      

      

    

  

    
      
          
            
  
Template Struct RecordList::Block


	Defined in File AllocationMap.hpp





Nested Relationships

This struct is a nested type of Class AllocationMap::RecordList.




Struct Documentation


	
template<typename T>
struct Block


	
Public Members


	
T rec


	




	
Block *prev


	















          

      

      

    

  

    
      
          
            
  
Struct AllocationRecord


	Defined in File AllocationRecord.hpp





Struct Documentation


	
struct AllocationRecord


	
Public Members


	
void *ptr


	




	
std::size_t size


	




	
strategy::AllocationStrategy *strategy


	















          

      

      

    

  

    
      
          
            
  
Struct FixedMallocPool::Pool


	Defined in File FixedMallocPool.hpp





Nested Relationships

This struct is a nested type of Class FixedMallocPool.




Struct Documentation


	
struct Pool


	
Public Functions


	
Pool(const std::size_t object_bytes, const std::size_t objects_per_pool)


	






Public Members


	
unsigned char *data


	




	
unsigned char *next


	




	
unsigned int num_initialized


	




	
std::size_t num_free


	















          

      

      

    

  

    
      
          
            
  
Struct iterator_begin


	Defined in File MemoryMap.hpp





Struct Documentation


	
struct iterator_begin


	









          

      

      

    

  

    
      
          
            
  
Struct iterator_end


	Defined in File MemoryMap.hpp





Struct Documentation


	
struct iterator_end


	









          

      

      

    

  

    
      
          
            
  
Template Class DynamicSizePool


	Defined in File DynamicSizePool.hpp





Nested Relationships


Nested Types


	Struct DynamicSizePool::Block









Class Documentation


	
template<class IA = StdAllocator>
class DynamicSizePool


	
Public Functions


	
DynamicSizePool(umpire::strategy::AllocationStrategy *strat, const std::size_t _minInitialBytes = (16 * 1024), const std::size_t _minBytes = 256)


	




	
~DynamicSizePool()


	




	
void *allocate(std::size_t size)


	




	
void deallocate(void *ptr)


	




	
std::size_t getCurrentSize() const


	




	
std::size_t getActualSize() const


	




	
std::size_t getHighWatermark() const


	




	
std::size_t getBlocksInPool() const


	




	
std::size_t getLargestAvailableBlock() const


	




	
std::size_t getReleasableSize() const


	




	
std::size_t getFreeBlocks() const


	




	
std::size_t getInUseBlocks() const


	




	
void coalesce()


	




	
void release()


	






Protected Types


	
typedef FixedSizePool<struct Block, IA, IA, (1 << 6)> BlockPool


	






Protected Functions


	
void findUsableBlock(struct Block *&best, struct Block *&prev, std::size_t size)


	




	
std::size_t alignmentAdjust(const std::size_t size)


	




	
void allocateBlock(struct Block *&curr, struct Block *&prev, const std::size_t size)


	




	
void splitBlock(struct Block *&curr, struct Block *&prev, const std::size_t size)


	




	
void releaseBlock(struct Block *curr, struct Block *prev)


	




	
std::size_t freeReleasedBlocks()


	




	
void coalesceFreeBlocks(std::size_t size)


	




	
void freeAllBlocks()


	






Protected Attributes


	
BlockPool blockPool


	




	
struct Block *usedBlocks


	




	
struct Block *freeBlocks


	




	
std::size_t totalBlocks


	




	
std::size_t totalBytes


	




	
std::size_t allocBytes


	




	
std::size_t minInitialBytes


	




	
std::size_t minBytes


	




	
std::size_t highWatermark


	




	
umpire::strategy::AllocationStrategy *allocator


	






	
struct Block


	
Public Members


	
template<>
char *data


	




	
template<>
std::size_t size


	




	
template<>
std::size_t blockSize


	




	
template<>
Block *next


	



















          

      

      

    

  

    
      
          
            
  
Template Class FixedSizePool


	Defined in File FixedSizePool.hpp





Nested Relationships


Nested Types


	Struct FixedSizePool::Pool









Class Documentation


	
template<class T, class MA, class IA = StdAllocator, int NP = (1 << 6)>
class FixedSizePool


	
Public Functions


	
FixedSizePool()


	




	
~FixedSizePool()


	




	
T *allocate()


	




	
void deallocate(T *ptr)


	




	
std::size_t getCurrentSize() const


	Return allocated size to user. 






	
std::size_t getActualSize() const


	Return total size with internal overhead. 






	
std::size_t numPools() const


	Return the number of pools. 






	
std::size_t poolSize() const


	Return the pool size. 








Public Static Functions


	
static FixedSizePool &getInstance()


	






Protected Functions


	
void newPool(struct Pool **pnew)


	




	
T *allocInPool(struct Pool *p)


	






Protected Attributes


	
struct Pool *pool


	




	
const std::size_t numPerPool


	




	
const std::size_t totalPoolSize


	




	
std::size_t numBlocks


	






	
struct Pool


	
Public Members


	
template<>
unsigned char *data


	




	
template<>
unsigned int *avail


	




	
template<>
unsigned int numAvail


	




	
template<>
struct Pool *next


	



















          

      

      

    

  

    
      
          
            
  
Class Allocator


	Defined in File Allocator.hpp





Class Documentation


	
class Allocator


	Provides a unified interface to allocate and free data. 

An Allocator encapsulates all the details of how and where allocations will be made, and can also be used to introspect the memory resource. Allocator objects do not return typed allocations, so the pointer returned from the allocate method must be cast to the relevant type.


	See
	TypedAllocator 








Public Functions


	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 

The memory will be allocated as determined by the AllocationStrategy used by this Allocator. Note that this method does not guarantee new memory pages being requested from the underlying memory system, as the associated AllocationStrategy could have already allocated sufficient memory, or re-use existing allocations that were not returned to the system.


	Return
	Pointer to start of the allocation. 



	Parameters
	
	bytes: Number of bytes to allocate (>= 0)















	
void deallocate(void *ptr)


	Free the memory at ptr. 

This method will throw an umpire::Exception if ptr was not allocated using this Allocator. If you need to deallocate memory allocated by an unknown object, use the ResourceManager::deallocate method.


	Parameters
	
	ptr: Pointer to free (!nullptr) 















	
void release()


	Release any and all unused memory held by this Allocator. 






	
std::size_t getSize(void *ptr) const


	Return number of bytes allocated for allocation. 


	Return
	number of bytes allocated for ptr 



	Parameters
	
	ptr: Pointer to allocation in question















	
std::size_t getHighWatermark() const


	Return the memory high watermark for this Allocator. 

This is the largest amount of memory allocated by this Allocator. Note that this may be larger than the largest value returned by getCurrentSize.


	Return
	Memory high watermark. 












	
std::size_t getCurrentSize() const


	Return the current size of this Allocator. 

This is sum of the sizes of all the tracked allocations. Note that this doesn’t ever have to be equal to getHighWatermark.


	Return
	current size of Allocator. 












	
std::size_t getActualSize() const


	Return the actual size of this Allocator. 

For non-pool allocators, this will be the same as getCurrentSize().

For pools, this is the total amount of memory allocated for blocks managed by the pool.


	Return
	actual size of Allocator. 












	
const std::string &getName() const


	Get the name of this Allocator. 

Allocators are uniquely named, and the name of the Allocator can be used to retrieve the same Allocator from the ResourceManager at a later time.


	See
	ResourceManager::getAllocator



	Return
	name of Allocator. 












	
int getId() const


	Get the integer ID of this Allocator. 

Allocators are uniquely identified, and the ID of the Allocator can be used to retrieve the same Allocator from the ResourceManager at a later time.


	See
	ResourceManager::getAllocator



	Return
	integer id of Allocator. 












	
strategy::AllocationStrategy *getAllocationStrategy()


	Get the AllocationStrategy object used by this Allocator. 


	Return
	Pointer to the AllocationStrategy. 












	
Platform getPlatform()


	Get the Platform object appropriate for this Allocator. 


	Return
	Platform for this Allocator. 












	
Allocator()


	






Friends


	
friend umpire::Allocator::::AllocatorTest

	




	
std::ostream &operator<<(std::ostream &os, const Allocator &allocator)


	















          

      

      

    

  

    
      
          
            
  
Class DeviceAllocator


	Defined in File DeviceAllocator.hpp





Class Documentation


	
class DeviceAllocator


	Lightweight allocator for use in GPU code. 


Public Functions


	
__host__ DeviceAllocator(Allocator allocator, size_t size)


	Construct a new DeviceAllocator that will use allocator to allocate data. 


	Parameters
	
	allocator: Allocator to use for allocating memory. 















	
__host__ ~DeviceAllocator()


	




	
__host__ __device__ umpire::DeviceAllocator::DeviceAllocator(const  DeviceAllocator  & other)

	




	
__device__ void * umpire::DeviceAllocator::allocate(size_t size)

	















          

      

      

    

  

    
      
          
            
  
Class CudaAdviseAccessedByOperation


	Defined in File CudaAdviseAccessedByOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaAdviseAccessedByOperation : public umpire::op::MemoryOperation


	
Public Functions


	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr.

Uses cudaMemAdvise to set data as accessed by the appropriate device.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 















	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class CudaAdvisePreferredLocationOperation


	Defined in File CudaAdvisePreferredLocationOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaAdvisePreferredLocationOperation : public umpire::op::MemoryOperation


	
Public Functions


	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr.

Uses cudaMemAdvise to set preffered location of data.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 















	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class CudaAdviseReadMostlyOperation


	Defined in File CudaAdviseReadMostlyOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaAdviseReadMostlyOperation : public umpire::op::MemoryOperation


	
Public Functions


	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr.

Uses cudaMemAdvise to set data as “read mostly” on the appropriate device.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 















	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class CudaAdviseUnsetAccessedByOperation


	Defined in File CudaAdviseUnsetAccessedByOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaAdviseUnsetAccessedByOperation : public umpire::op::MemoryOperation


	
Public Functions


	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr.

Uses cudaMemAdvise to set data as accessed by the appropriate device.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 















	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class CudaAdviseUnsetPreferredLocationOperation


	Defined in File CudaAdviseUnsetPreferredLocationOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaAdviseUnsetPreferredLocationOperation : public umpire::op::MemoryOperation


	
Public Functions


	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr.

Uses cudaMemAdvise to set preffered location of data.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 















	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class CudaAdviseUnsetReadMostlyOperation


	Defined in File CudaAdviseUnsetReadMostlyOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaAdviseUnsetReadMostlyOperation : public umpire::op::MemoryOperation


	
Public Functions


	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr.

Uses cudaMemAdvise to set data as “read mostly” on the appropriate device.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 















	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class CudaCopyFromOperation


	Defined in File CudaCopyFromOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaCopyFromOperation : public umpire::op::MemoryOperation


	Copy operation to move data from a NVIDA GPU to CPU memory. 


Public Functions


	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr.

Uses cudaMemcpy to move data when src_ptr is on a NVIDIA GPU and dst_ptr is on the CPU.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class CudaCopyOperation


	Defined in File CudaCopyOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaCopyOperation : public umpire::op::MemoryOperation


	Copy operation to move data between two GPU addresses. 


Public Functions


	
void transform(void *src_ptr, void **dst_ptr, umpire::util::AllocationRecord *src_allocation, umpire::util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr.

Uses cudaMemcpy to move data when both src_ptr and dst_ptr are on NVIDIA GPUs.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class CudaCopyToOperation


	Defined in File CudaCopyToOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaCopyToOperation : public umpire::op::MemoryOperation


	Copy operation to move data from CPU to NVIDIA GPU memory. 


Public Functions


	
void transform(void *src_ptr, void **dst_ptr, umpire::util::AllocationRecord *src_allocation, umpire::util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr.

Uses cudaMemcpy to move data when src_ptr is on the CPU and dst_ptr is on an NVIDIA GPU.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class CudaMemPrefetchOperation


	Defined in File CudaMemPrefetchOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaMemPrefetchOperation : public umpire::op::MemoryOperation


	
Public Functions


	
void apply(void *src_ptr, umpire::util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 















	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class CudaMemsetOperation


	Defined in File CudaMemsetOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class CudaMemsetOperation : public umpire::op::MemoryOperation


	Memset on NVIDIA device memory. 


Public Functions


	
void apply(void *src_ptr, util::AllocationRecord *ptr, int value, std::size_t length)


	Apply val to the first length bytes of src_ptr.

Uses cudaMemset to set first length bytes of src_ptr to value.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 















	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class GenericReallocateOperation


	Defined in File GenericReallocateOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class GenericReallocateOperation : public umpire::op::MemoryOperation


	Generic reallocate operation to work on any current_ptr location. 


Public Functions


	
void transform(void *current_ptr, void **new_ptr, util::AllocationRecord *current_allocation, util::AllocationRecord *new_allocation, std::size_t new_size)


	Transfrom length bytes of memory from src_ptr to dst_ptr.

This operation relies on ResourceManager::copy, AllocationStrategy::allocate and AllocationStrategy::deallocate to implement a reallocate operation that can work for any current_ptr location.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class HipCopyFromOperation


	Defined in File HipCopyFromOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class HipCopyFromOperation : public umpire::op::MemoryOperation


	Copy operation to move data from a AMD GPU to CPU memory. 


Public Functions


	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr.

Uses hipMemcpy to move data when src_ptr is on a AMD GPU and dst_ptr is on the CPU.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class HipCopyOperation


	Defined in File HipCopyOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class HipCopyOperation : public umpire::op::MemoryOperation


	Copy operation to move data between two GPU addresses. 


Public Functions


	
void transform(void *src_ptr, void **dst_ptr, umpire::util::AllocationRecord *src_allocation, umpire::util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr.

Uses hipMemcpy to move data when both src_ptr and dst_ptr are on AMD GPUs.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class HipCopyToOperation


	Defined in File HipCopyToOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class HipCopyToOperation : public umpire::op::MemoryOperation


	Copy operation to move data from CPU to AMD GPU memory. 


Public Functions


	
void transform(void *src_ptr, void **dst_ptr, umpire::util::AllocationRecord *src_allocation, umpire::util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr.

Uses hipMemcpy to move data when src_ptr is on the CPU and dst_ptr is on an AMD GPU.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class HipMemsetOperation


	Defined in File HipMemsetOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class HipMemsetOperation : public umpire::op::MemoryOperation


	Memset on AMD device memory. 


Public Functions


	
void apply(void *src_ptr, util::AllocationRecord *ptr, int value, std::size_t length)


	Apply val to the first length bytes of src_ptr.

Uses hipMemset to set first length bytes of src_ptr to value.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 















	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class HostCopyOperation


	Defined in File HostCopyOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class HostCopyOperation : public umpire::op::MemoryOperation


	Copy memory between two allocations in CPU memory. 


Public Functions


	
void transform(void *src_ptr, void **dst_ptr, umpire::util::AllocationRecord *src_allocation, umpire::util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class HostMemsetOperation


	Defined in File HostMemsetOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class HostMemsetOperation : public umpire::op::MemoryOperation


	Memset an allocation in CPU memory. 


Public Functions


	
void apply(void *src_ptr, util::AllocationRecord *allocation, int value, std::size_t length)


	Apply val to the first length bytes of src_ptr.

Uses std::memset to set the first length bytes of src_ptr to value.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 















	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class HostReallocateOperation


	Defined in File HostReallocateOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class HostReallocateOperation : public umpire::op::MemoryOperation


	Reallocate data in CPU memory. 


Public Functions


	
void transform(void *current_ptr, void **new_ptr, util::AllocationRecord *current_allocation, util::AllocationRecord *new_allocation, std::size_t new_size)


	Transfrom length bytes of memory from src_ptr to dst_ptr.

Uses POSIX realloc to reallocate memory in the CPU memory.


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class MemoryOperation


	Defined in File MemoryOperation.hpp





Inheritance Relationships


Derived Types


	public umpire::op::CudaAdviseAccessedByOperation (Class CudaAdviseAccessedByOperation)


	public umpire::op::CudaAdvisePreferredLocationOperation (Class CudaAdvisePreferredLocationOperation)


	public umpire::op::CudaAdviseReadMostlyOperation (Class CudaAdviseReadMostlyOperation)


	public umpire::op::CudaAdviseUnsetAccessedByOperation (Class CudaAdviseUnsetAccessedByOperation)


	public umpire::op::CudaAdviseUnsetPreferredLocationOperation (Class CudaAdviseUnsetPreferredLocationOperation)


	public umpire::op::CudaAdviseUnsetReadMostlyOperation (Class CudaAdviseUnsetReadMostlyOperation)


	public umpire::op::CudaCopyFromOperation (Class CudaCopyFromOperation)


	public umpire::op::CudaCopyOperation (Class CudaCopyOperation)


	public umpire::op::CudaCopyToOperation (Class CudaCopyToOperation)


	public umpire::op::CudaMemPrefetchOperation (Class CudaMemPrefetchOperation)


	public umpire::op::CudaMemsetOperation (Class CudaMemsetOperation)


	public umpire::op::GenericReallocateOperation (Class GenericReallocateOperation)


	public umpire::op::HipCopyFromOperation (Class HipCopyFromOperation)


	public umpire::op::HipCopyOperation (Class HipCopyOperation)


	public umpire::op::HipCopyToOperation (Class HipCopyToOperation)


	public umpire::op::HipMemsetOperation (Class HipMemsetOperation)


	public umpire::op::HostCopyOperation (Class HostCopyOperation)


	public umpire::op::HostMemsetOperation (Class HostMemsetOperation)


	public umpire::op::HostReallocateOperation (Class HostReallocateOperation)


	public umpire::op::NumaMoveOperation (Class NumaMoveOperation)









Class Documentation


	
class MemoryOperation


	Base class of an operation on memory. 

Neither the transfrom or apply methods are pure virtual, so inheriting classes only need overload the appropriate method. However, both methods will throw an error if called. 

Subclassed by umpire::op::CudaAdviseAccessedByOperation, umpire::op::CudaAdvisePreferredLocationOperation, umpire::op::CudaAdviseReadMostlyOperation, umpire::op::CudaAdviseUnsetAccessedByOperation, umpire::op::CudaAdviseUnsetPreferredLocationOperation, umpire::op::CudaAdviseUnsetReadMostlyOperation, umpire::op::CudaCopyFromOperation, umpire::op::CudaCopyOperation, umpire::op::CudaCopyToOperation, umpire::op::CudaMemPrefetchOperation, umpire::op::CudaMemsetOperation, umpire::op::GenericReallocateOperation, umpire::op::HipCopyFromOperation, umpire::op::HipCopyOperation, umpire::op::HipCopyToOperation, umpire::op::HipMemsetOperation, umpire::op::HostCopyOperation, umpire::op::HostMemsetOperation, umpire::op::HostReallocateOperation, umpire::op::NumaMoveOperation


Public Functions


	
virtual ~MemoryOperation()


	




	
void transform(void *src_ptr, void **dst_ptr, util::AllocationRecord *src_allocation, util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class MemoryOperationRegistry


	Defined in File MemoryOperationRegistry.hpp





Class Documentation


	
class MemoryOperationRegistry


	The MemoryOperationRegistry serves as a registry for MemoryOperation objects. It is a singleton class, typically accessed through the ResourceManager. 

The MemoryOperationRegistry class provides lookup mechanisms allowing searching for the appropriate MemoryOperation to be applied to allocations made with particular AllocationStrategy objects.

MemoryOperations provided by Umpire are registered with the MemoryOperationRegistry when it is constructed. Additional MemoryOperations can be registered later using the registerOperation method.

The following operations are pre-registered for all AllocationStrategy pairs:
	”COPY”


	”MEMSET”


	”REALLOCATE”







	See
	MemoryOperation 



	See
	AllocationStrategy 








Public Functions


	
std::shared_ptr<umpire::op::MemoryOperation> find(const std::string &name, strategy::AllocationStrategy *source_allocator, strategy::AllocationStrategy *dst_allocator)


	Function to find a MemoryOperation object. 

Finds the MemoryOperation object that matches the given name and AllocationStrategy objects. If the requested MemoryOperation is not found, this method will throw an Exception.


	Parameters
	
	name: Name of operation. 


	src_allocator: AllocationStrategy of the source allocation. 


	dst_allocator: AllocationStrategy of the destination allocation.






	Exceptions
	
	umpire::util::Exception: if the requested MemoryOperation is not found. 















	
void registerOperation(const std::string &name, std::pair<Platform, Platform> platforms, std::shared_ptr<MemoryOperation> &&operation)


	Add a new MemoryOperation to the registry. 

This object will register the provided MemoryOperation, making it available for later retrieval using MemoryOperation::find


	Parameters
	
	name: Name of the operation. 


	platforms: pair of Platforms for the source and destination. 


	operation: pointer to the MemoryOperation. 















	
MemoryOperationRegistry(const MemoryOperationRegistry&)


	




	
MemoryOperationRegistry &operator=(const MemoryOperationRegistry&)


	




	
~MemoryOperationRegistry()


	






Public Static Functions


	
MemoryOperationRegistry &getInstance()


	Get the MemoryOperationRegistry singleton instance. 








Protected Functions


	
MemoryOperationRegistry()


	















          

      

      

    

  

    
      
          
            
  
Class NumaMoveOperation


	Defined in File NumaMoveOperation.hpp





Inheritance Relationships


Base Type


	public umpire::op::MemoryOperation (Class MemoryOperation)









Class Documentation


	
class NumaMoveOperation : public umpire::op::MemoryOperation


	Relocate a pointer to a different NUMA node. 


Public Functions


	
void transform(void *src_ptr, void **dst_ptr, umpire::util::AllocationRecord *src_allocation, umpire::util::AllocationRecord *dst_allocation, std::size_t length)


	Transfrom length bytes of memory from src_ptr to dst_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	dst_ptr: Pointer to destinatino memory location. 


	src_allocation: AllocationRecord of source. 


	dst_allocation: AllocationRecord of destination. 


	length: Number of bytes to transform.






	Exceptions
	
	util::Exception: 















	
void apply(void *src_ptr, util::AllocationRecord *src_allocation, int val, std::size_t length)


	Apply val to the first length bytes of src_ptr. 


	Parameters
	
	src_ptr: Pointer to source memory location. 


	src_allocation: AllocationRecord of source. 


	val: Value to apply. 


	length: Number of bytes to modify.






	Exceptions
	
	util::Exception: 


























          

      

      

    

  

    
      
          
            
  
Class Replay


	Defined in File Replay.hpp





Class Documentation


	
class Replay


	
Public Functions


	
void logMessage(const std::string &message)


	




	
bool replayLoggingEnabled()


	




	
uint64_t replayUid()


	






Public Static Functions


	
Replay *getReplayLogger()


	




	
static std::string printReplayAllocator(void)


	




	
template<typename T, typename ...Args>
static std::string printReplayAllocator(T &&firstArg, Args&&... args)


	















          

      

      

    

  

    
      
          
            
  
Class CudaConstantMemoryResource


	Defined in File CudaConstantMemoryResource.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResource (Class MemoryResource)









Class Documentation


	
class CudaConstantMemoryResource : public umpire::resource::MemoryResource


	
Public Functions


	
CudaConstantMemoryResource(const std::string &name, int id, MemoryResourceTraits traits)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 

This function is pure virtual and must be implemented by the inheriting class.


	Return
	Pointer to start of allocation. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 

This function is pure virtual and must be implemented by the inheriting class.


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Return the current size of this MemoryResource. 

This is sum of the sizes of all the tracked allocations. Note that this doesn’t ever have to be equal to getHighWatermark.


	Return
	current total size of active allocations in this MemoryResource. 












	
std::size_t getHighWatermark() const


	Return the memory high watermark for this MemoryResource. 

This is the largest amount of memory allocated by this Allocator. Note that this may be larger than the largest value returned by getCurrentSize.


	Return
	Memory high watermark. 












	
Platform getPlatform()


	Get the Platform assocatiated with this MemoryResource. 

This function is pure virtual and must be implemented by the inheriting class.


	Return
	Platform associated with this MemoryResource. 












	
MemoryResourceTraits getTraits()


	




	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
MemoryResourceTraits m_traits


	




	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class CudaConstantMemoryResourceFactory


	Defined in File CudaConstantMemoryResourceFactory.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResourceFactory (Class MemoryResourceFactory)









Class Documentation


	
class CudaConstantMemoryResourceFactory : public umpire::resource::MemoryResourceFactory


	Factory class for constructing MemoryResource objects that use GPU memory. 











          

      

      

    

  

    
      
          
            
  
Class CudaDeviceResourceFactory


	Defined in File CudaDeviceResourceFactory.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResourceFactory (Class MemoryResourceFactory)









Class Documentation


	
class CudaDeviceResourceFactory : public umpire::resource::MemoryResourceFactory


	Factory class for constructing MemoryResource objects that use GPU memory. 











          

      

      

    

  

    
      
          
            
  
Class CudaPinnedMemoryResourceFactory


	Defined in File CudaPinnedMemoryResourceFactory.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResourceFactory (Class MemoryResourceFactory)









Class Documentation


	
class CudaPinnedMemoryResourceFactory : public umpire::resource::MemoryResourceFactory


	









          

      

      

    

  

    
      
          
            
  
Class CudaUnifiedMemoryResourceFactory


	Defined in File CudaUnifiedMemoryResourceFactory.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResourceFactory (Class MemoryResourceFactory)









Class Documentation


	
class CudaUnifiedMemoryResourceFactory : public umpire::resource::MemoryResourceFactory


	Factory class to construct a MemoryResource that uses NVIDIA “unified” memory, accesible from both the CPU and NVIDIA GPUs. 











          

      

      

    

  

    
      
          
            
  
Template Class DefaultMemoryResource


	Defined in File DefaultMemoryResource.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResource (Class MemoryResource)









Class Documentation


	
template<typename _allocator>
class DefaultMemoryResource : public umpire::resource::MemoryResource


	Concrete MemoryResource object that uses the template _allocator to allocate and deallocate memory. 


Public Functions


	
DefaultMemoryResource(Platform platform, const std::string &name, int id, MemoryResourceTraits traits)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 

This function is pure virtual and must be implemented by the inheriting class.


	Return
	Pointer to start of allocation. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 

This function is pure virtual and must be implemented by the inheriting class.


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Return the current size of this MemoryResource. 

This is sum of the sizes of all the tracked allocations. Note that this doesn’t ever have to be equal to getHighWatermark.


	Return
	current total size of active allocations in this MemoryResource. 












	
std::size_t getHighWatermark() const


	Return the memory high watermark for this MemoryResource. 

This is the largest amount of memory allocated by this Allocator. Note that this may be larger than the largest value returned by getCurrentSize.


	Return
	Memory high watermark. 












	
Platform getPlatform()


	Get the Platform assocatiated with this MemoryResource. 

This function is pure virtual and must be implemented by the inheriting class.


	Return
	Platform associated with this MemoryResource. 












	
MemoryResourceTraits getTraits()


	




	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
_allocator m_allocator


	




	
Platform m_platform


	




	
MemoryResourceTraits m_traits


	




	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class HipConstantMemoryResource


	Defined in File HipConstantMemoryResource.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResource (Class MemoryResource)









Class Documentation


	
class HipConstantMemoryResource : public umpire::resource::MemoryResource


	
Public Functions


	
HipConstantMemoryResource(const std::string &name, int id, MemoryResourceTraits traits)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 

This function is pure virtual and must be implemented by the inheriting class.


	Return
	Pointer to start of allocation. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 

This function is pure virtual and must be implemented by the inheriting class.


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Return the current size of this MemoryResource. 

This is sum of the sizes of all the tracked allocations. Note that this doesn’t ever have to be equal to getHighWatermark.


	Return
	current total size of active allocations in this MemoryResource. 












	
std::size_t getHighWatermark() const


	Return the memory high watermark for this MemoryResource. 

This is the largest amount of memory allocated by this Allocator. Note that this may be larger than the largest value returned by getCurrentSize.


	Return
	Memory high watermark. 












	
Platform getPlatform()


	Get the Platform assocatiated with this MemoryResource. 

This function is pure virtual and must be implemented by the inheriting class.


	Return
	Platform associated with this MemoryResource. 












	
MemoryResourceTraits getTraits()


	




	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
MemoryResourceTraits m_traits


	




	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class HipConstantMemoryResourceFactory


	Defined in File HipConstantMemoryResourceFactory.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResourceFactory (Class MemoryResourceFactory)









Class Documentation


	
class HipConstantMemoryResourceFactory : public umpire::resource::MemoryResourceFactory


	Factory class for constructing MemoryResource objects that use GPU memory. 











          

      

      

    

  

    
      
          
            
  
Class HipDeviceResourceFactory


	Defined in File HipDeviceResourceFactory.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResourceFactory (Class MemoryResourceFactory)









Class Documentation


	
class HipDeviceResourceFactory : public umpire::resource::MemoryResourceFactory


	Factory class for constructing MemoryResource objects that use GPU memory. 











          

      

      

    

  

    
      
          
            
  
Class HipPinnedMemoryResourceFactory


	Defined in File HipPinnedMemoryResourceFactory.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResourceFactory (Class MemoryResourceFactory)









Class Documentation


	
class HipPinnedMemoryResourceFactory : public umpire::resource::MemoryResourceFactory


	









          

      

      

    

  

    
      
          
            
  
Class HostResourceFactory


	Defined in File HostResourceFactory.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResourceFactory (Class MemoryResourceFactory)









Class Documentation


	
class HostResourceFactory : public umpire::resource::MemoryResourceFactory


	Factory class to construct a MemoryResource that uses CPU memory. 











          

      

      

    

  

    
      
          
            
  
Class MemoryResource


	Defined in File MemoryResource.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)







Derived Types


	public umpire::resource::CudaConstantMemoryResource (Class CudaConstantMemoryResource)


	public umpire::resource::DefaultMemoryResource< _allocator > (Template Class DefaultMemoryResource)


	public umpire::resource::HipConstantMemoryResource (Class HipConstantMemoryResource)


	public umpire::resource::NullMemoryResource (Class NullMemoryResource)









Class Documentation


	
class MemoryResource : public umpire::strategy::AllocationStrategy


	Base class to represent the available hardware resources for memory allocation in the system. 

Objects of this inherit from strategy::AllocationStrategy, allowing them to be used directly. 

Subclassed by umpire::resource::CudaConstantMemoryResource, umpire::resource::DefaultMemoryResource< _allocator >, umpire::resource::HipConstantMemoryResource, umpire::resource::NullMemoryResource


Public Functions


	
MemoryResource(const std::string &name, int id, MemoryResourceTraits traits)


	Construct a MemoryResource with the given name and id. 


	Parameters
	
	name: Name of the MemoryResource. 


	id: ID of the MemoryResource (must be unique). 















	
virtual ~MemoryResource()


	




	
virtual void *allocate(std::size_t bytes) = 0


	Allocate bytes of memory. 

This function is pure virtual and must be implemented by the inheriting class.


	Return
	Pointer to start of allocation. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
virtual void deallocate(void *ptr) = 0


	Free the memory at ptr. 

This function is pure virtual and must be implemented by the inheriting class.


	Parameters
	
	ptr: Pointer to free. 















	
virtual std::size_t getCurrentSize() const = 0


	Return the current size of this MemoryResource. 

This is sum of the sizes of all the tracked allocations. Note that this doesn’t ever have to be equal to getHighWatermark.


	Return
	current total size of active allocations in this MemoryResource. 












	
virtual std::size_t getHighWatermark() const = 0


	Return the memory high watermark for this MemoryResource. 

This is the largest amount of memory allocated by this Allocator. Note that this may be larger than the largest value returned by getCurrentSize.


	Return
	Memory high watermark. 












	
virtual Platform getPlatform() = 0


	Get the Platform assocatiated with this MemoryResource. 

This function is pure virtual and must be implemented by the inheriting class.


	Return
	Platform associated with this MemoryResource. 












	
MemoryResourceTraits getTraits()


	




	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
MemoryResourceTraits m_traits


	




	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class MemoryResourceFactory


	Defined in File MemoryResourceFactory.hpp





Inheritance Relationships


Derived Types


	public umpire::resource::CudaConstantMemoryResourceFactory (Class CudaConstantMemoryResourceFactory)


	public umpire::resource::CudaDeviceResourceFactory (Class CudaDeviceResourceFactory)


	public umpire::resource::CudaPinnedMemoryResourceFactory (Class CudaPinnedMemoryResourceFactory)


	public umpire::resource::CudaUnifiedMemoryResourceFactory (Class CudaUnifiedMemoryResourceFactory)


	public umpire::resource::HipConstantMemoryResourceFactory (Class HipConstantMemoryResourceFactory)


	public umpire::resource::HipDeviceResourceFactory (Class HipDeviceResourceFactory)


	public umpire::resource::HipPinnedMemoryResourceFactory (Class HipPinnedMemoryResourceFactory)


	public umpire::resource::HostResourceFactory (Class HostResourceFactory)


	public umpire::resource::NullMemoryResourceFactory (Class NullMemoryResourceFactory)









Class Documentation


	
class MemoryResourceFactory


	Abstract factory class for constructing MemoryResource objects. 

Concrete implementations of this class are used by the MemoryResourceRegistry to construct MemoryResource objects.


	See
	MemoryResourceRegistry 







Subclassed by umpire::resource::CudaConstantMemoryResourceFactory, umpire::resource::CudaDeviceResourceFactory, umpire::resource::CudaPinnedMemoryResourceFactory, umpire::resource::CudaUnifiedMemoryResourceFactory, umpire::resource::HipConstantMemoryResourceFactory, umpire::resource::HipDeviceResourceFactory, umpire::resource::HipPinnedMemoryResourceFactory, umpire::resource::HostResourceFactory, umpire::resource::NullMemoryResourceFactory


Public Functions


	
virtual ~MemoryResourceFactory()


	




	
virtual bool isValidMemoryResourceFor(const std::string &name) = 0


	




	
virtual std::unique_ptr<resource::MemoryResource> create(const std::string &name, int id) = 0


	Construct a MemoryResource with the given name and id. 


	Parameters
	
	name: Name of the MemoryResource. 


	id: ID of the MemoryResource. 


























          

      

      

    

  

    
      
          
            
  
Class MemoryResourceRegistry


	Defined in File MemoryResourceRegistry.hpp





Class Documentation


	
class MemoryResourceRegistry


	
Public Functions


	
std::unique_ptr<resource::MemoryResource> makeMemoryResource(const std::string &name, int id)


	




	
void registerMemoryResource(std::unique_ptr<MemoryResourceFactory> &&factory)


	




	
MemoryResourceRegistry(const MemoryResourceRegistry&)


	




	
MemoryResourceRegistry &operator=(const MemoryResourceRegistry&)


	




	
~MemoryResourceRegistry()


	






Public Static Functions


	
MemoryResourceRegistry &getInstance()


	















          

      

      

    

  

    
      
          
            
  
Class NullMemoryResource


	Defined in File NullMemoryResource.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResource (Class MemoryResource)









Class Documentation


	
class NullMemoryResource : public umpire::resource::MemoryResource


	
Public Functions


	
NullMemoryResource(Platform platform, const std::string &name, int id, MemoryResourceTraits traits)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 

This function is pure virtual and must be implemented by the inheriting class.


	Return
	Pointer to start of allocation. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 

This function is pure virtual and must be implemented by the inheriting class.


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Return the current size of this MemoryResource. 

This is sum of the sizes of all the tracked allocations. Note that this doesn’t ever have to be equal to getHighWatermark.


	Return
	current total size of active allocations in this MemoryResource. 












	
std::size_t getHighWatermark() const


	Return the memory high watermark for this MemoryResource. 

This is the largest amount of memory allocated by this Allocator. Note that this may be larger than the largest value returned by getCurrentSize.


	Return
	Memory high watermark. 












	
Platform getPlatform()


	Get the Platform assocatiated with this MemoryResource. 

This function is pure virtual and must be implemented by the inheriting class.


	Return
	Platform associated with this MemoryResource. 












	
MemoryResourceTraits getTraits()


	




	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
Platform m_platform


	




	
MemoryResourceTraits m_traits


	




	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class NullMemoryResourceFactory


	Defined in File NullMemoryResourceFactory.hpp





Inheritance Relationships


Base Type


	public umpire::resource::MemoryResourceFactory (Class MemoryResourceFactory)









Class Documentation


	
class NullMemoryResourceFactory : public umpire::resource::MemoryResourceFactory


	Factory class for constructing MemoryResource objects that use GPU memory. 











          

      

      

    

  

    
      
          
            
  
Class ResourceManager


	Defined in File ResourceManager.hpp





Class Documentation


	
class ResourceManager


	
Public Functions


	
void initialize()


	Initialize the ResourceManager. 

This will create all registered MemoryResource objects 






	
std::vector<std::string> getAllocatorNames() const


	Get the names of all available Allocator objects. 






	
std::vector<int> getAllocatorIds() const


	Get the ids of all available Allocator objects. 






	
Allocator getAllocator(const std::string &name)


	Get the Allocator with the given name. 






	
Allocator getAllocator(const char *name)


	




	
Allocator getAllocator(resource::MemoryResourceType resource_type)


	Get the default Allocator for the given resource_type. 






	
Allocator getAllocator(int id)


	Get the Allocator with the given ID. 






	
Allocator getDefaultAllocator()


	Get the default Allocator. 

The default Allocator is used whenever an Allocator is required and one is not provided, or cannot be inferred.


	Return
	The default Allocator. 












	
void setDefaultAllocator(Allocator allocator)


	Set the default Allocator. 

The default Allocator is used whenever an Allocator is required and one is not provided, or cannot be inferred.


	Parameters
	
	allocator: The Allocator to use as the default. 















	
template<typename Strategy, bool introspection = true, typename ...Args>
Allocator makeAllocator(const std::string &name, Args&&... args)


	Construct a new Allocator. 






	
void registerAllocator(const std::string &name, Allocator allocator)


	Register an Allocator with the ResourceManager. 

After registration, the Allocator can be retrieved by calling getAllocator(name).

The same Allocator can be registered under multiple names.


	Parameters
	
	name: Name to register Allocator with. 


	allocator: Allocator to register. 















	
Allocator getAllocator(void *ptr)


	Get the Allocator used to allocate ptr. 


	Return
	Allocator for the given ptr. 



	Parameters
	
	ptr: Pointer to find the Allocator for. 















	
bool isAllocator(const std::string &name)


	




	
bool hasAllocator(void *ptr)


	Does the given pointer have an associated Allocator. 


	Return
	True if the pointer has an associated Allocator. 












	
void registerAllocation(void *ptr, util::AllocationRecord record)


	register an allocation with the manager. 






	
util::AllocationRecord deregisterAllocation(void *ptr)


	de-register the address ptr with the manager. 


	Return
	the allocation record removed from the manager. 












	
const util::AllocationRecord *findAllocationRecord(void *ptr) const


	Find the allocation record associated with an address ptr. 


	Return
	the record if found, or throws an exception if not found. 












	
bool isAllocatorRegistered(const std::string &name)


	Check whether the named Allocator exists. 






	
void copy(void *dst_ptr, void *src_ptr, std::size_t size = 0)


	Copy size bytes of data from src_ptr to dst_ptr. 

Both the src_ptr and dst_ptr addresses must be allocated by Umpire. They can be offset from any Umpire-managed base address.

The dst_ptr must be large enough to accommodate size bytes of data.


	Parameters
	
	dst_ptr: Destination pointer. 


	src_ptr: Source pointer. 


	size: Size in bytes. 















	
void memset(void *ptr, int val, std::size_t length = 0)


	Set the first length bytes of ptr to the value val. 


	Parameters
	
	ptr: Pointer to data. 


	val: Value to set. 


	length: Number of bytes to set to val. 















	
void *reallocate(void *current_ptr, std::size_t new_size)


	Reallocate current_ptr to new_size. 

If current_ptr is nullptr, then the default allocator will be used to allocate data. The default allocator may be set with a call to 

setDefaultAllocator(Allocator allocator).
	Parameters
	
	current_ptr: Source pointer to reallocate. 


	new_size: New size of pointer.










NOTE 1: This is not thread safe NOTE 2: If the allocator for which current_ptr is intended is different from the default allocator, then all subsequent reallocate calls will result in allocations from the default allocator which may not be the intended behavior.

If new_size is 0, then the current_ptr will be deallocated if it is not a nullptr, and a zero-byte allocation will be returned.


	Return
	Reallocated pointer. 












	
void *reallocate(void *current_ptr, std::size_t new_size, Allocator allocator)


	Reallocate current_ptr to new_size. 

If current_ptr is null, then allocator will be used to allocate the data.


	Parameters
	
	current_ptr: Source pointer to reallocate. 


	new_size: New size of pointer. 


	allocator: Allocator to use if current_ptr is null.










If new_size is 0, then the current_ptr will be deallocated if it is not a nullptr, and a zero-byte allocation will be returned.


	Return
	Reallocated pointer. 












	
void *move(void *src_ptr, Allocator allocator)


	Move src_ptr to memory from allocator. 


	Return
	Pointer to new location of data. 



	Parameters
	
	src_ptr: Pointer to move. 


	allocator: Allocator to use to allocate new memory for moved data.















	
void deallocate(void *ptr)


	Deallocate any pointer allocated by an Umpire-managed resource. 


	Parameters
	
	ptr: Pointer to deallocate. 















	
std::size_t getSize(void *ptr) const


	Get the size in bytes of the allocation for the given pointer. 


	Return
	Size of allocation in bytes. 



	Parameters
	
	ptr: Pointer to find size of.















	
std::shared_ptr<op::MemoryOperation> getOperation(const std::string &operation_name, Allocator src_allocator, Allocator dst_allocator)


	




	
~ResourceManager()


	




	
ResourceManager(const ResourceManager&)


	




	
ResourceManager &operator=(const ResourceManager&)


	






Public Static Functions


	
static ResourceManager &getInstance()


	















          

      

      

    

  

    
      
          
            
  
Class AllocationAdvisor


	Defined in File AllocationAdvisor.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class AllocationAdvisor : public umpire::strategy::AllocationStrategy


	Applies the given MemoryOperation to every allocation. 

This AllocationStrategy is designed to be used with the following operations:


	op::CudaAdviseAccessedByOperation


	op::CudaAdvisePreferredLocationOperation


	op::CudaAdviseReadMostlyOperation






Using this AllocationStrategy when combined with a pool like DynamicPool is a good way to mitigate the overhead of applying the memory advice. 


Public Functions


	
AllocationAdvisor(const std::string &name, int id, Allocator allocator, const std::string &advice_operation, int device_id = 0)


	




	
AllocationAdvisor(const std::string &name, int id, Allocator allocator, const std::string &advice_operation, Allocator accessing_allocator, int device_id = 0)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class AllocationPrefetcher


	Defined in File AllocationPrefetcher.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class AllocationPrefetcher : public umpire::strategy::AllocationStrategy


	Apply the appropriate “PREFETCH” operation to every allocation. 


Public Functions


	
AllocationPrefetcher(const std::string &name, int id, Allocator allocator, int device_id = 0)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class AllocationStrategy


	Defined in File AllocationStrategy.hpp





Inheritance Relationships


Derived Types


	public umpire::resource::MemoryResource (Class MemoryResource)


	public umpire::strategy::AllocationAdvisor (Class AllocationAdvisor)


	public umpire::strategy::AllocationPrefetcher (Class AllocationPrefetcher)


	public umpire::strategy::AllocationTracker (Class AllocationTracker)


	public umpire::strategy::DynamicPoolList (Class DynamicPoolList)


	public umpire::strategy::DynamicPoolMap (Class DynamicPoolMap)


	public umpire::strategy::FixedPool (Class FixedPool)


	public umpire::strategy::MixedPool (Class MixedPool)


	public umpire::strategy::MonotonicAllocationStrategy (Class MonotonicAllocationStrategy)


	public umpire::strategy::NamedAllocationStrategy (Class NamedAllocationStrategy)


	public umpire::strategy::NumaPolicy (Class NumaPolicy)


	public umpire::strategy::SizeLimiter (Class SizeLimiter)


	public umpire::strategy::SlotPool (Class SlotPool)


	public umpire::strategy::ThreadSafeAllocator (Class ThreadSafeAllocator)


	public umpire::strategy::ZeroByteHandler (Class ZeroByteHandler)









Class Documentation


	
class AllocationStrategy


	AllocationStrategy provides a unified interface to all classes that can be used to allocate and free data. 

Subclassed by umpire::resource::MemoryResource, umpire::strategy::AllocationAdvisor, umpire::strategy::AllocationPrefetcher, umpire::strategy::AllocationTracker, umpire::strategy::DynamicPoolList, umpire::strategy::DynamicPoolMap, umpire::strategy::FixedPool, umpire::strategy::MixedPool, umpire::strategy::MonotonicAllocationStrategy, umpire::strategy::NamedAllocationStrategy, umpire::strategy::NumaPolicy, umpire::strategy::SizeLimiter, umpire::strategy::SlotPool, umpire::strategy::ThreadSafeAllocator, umpire::strategy::ZeroByteHandler


Public Functions


	
AllocationStrategy(const std::string &name, int id)


	Construct a new AllocationStrategy object. 

All AllocationStrategy objects must will have a unique name and id. This uniqueness is enforced by the ResourceManager.


	Parameters
	
	name: The name of this AllocationStrategy object. 


	id: The id of this AllocationStrategy object. 















	
virtual ~AllocationStrategy()


	




	
virtual void *allocate(std::size_t bytes) = 0


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
virtual void deallocate(void *ptr) = 0


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
virtual std::size_t getCurrentSize() const = 0


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
virtual std::size_t getHighWatermark() const = 0


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
virtual Platform getPlatform() = 0


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	






Friends


	
std::ostream &operator<<(std::ostream &os, const AllocationStrategy &strategy)


	















          

      

      

    

  

    
      
          
            
  
Class AllocationTracker


	Defined in File AllocationTracker.hpp





Inheritance Relationships


Base Types


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)


	private umpire::strategy::mixins::Inspector (Class Inspector)









Class Documentation


	
class AllocationTracker : public umpire::strategy::AllocationStrategy, private umpire::strategy::mixins::Inspector


	
Public Functions


	
AllocationTracker(std::unique_ptr<AllocationStrategy> &&allocator)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
strategy::AllocationStrategy *getAllocationStrategy()


	




	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	






Private Functions


	
void registerAllocation(void *ptr, std::size_t size, strategy::AllocationStrategy *strategy)


	




	
util::AllocationRecord deregisterAllocation(void *ptr, strategy::AllocationStrategy *strategy)


	






Private Members


	
std::size_t m_current_size


	




	
std::size_t m_high_watermark


	















          

      

      

    

  

    
      
          
            
  
Class DynamicPoolList


	Defined in File DynamicPoolList.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class DynamicPoolList : public umpire::strategy::AllocationStrategy


	Simple dynamic pool for allocations. 

This AllocationStrategy uses Simpool to provide pooling for allocations of any size. The behavior of the pool can be controlled by two parameters: the initial allocation size, and the minimum allocation size.

The initial size controls how large the first piece of memory allocated is, and the minimum size controls the lower bound on all future chunk allocations. 


Public Types


	
using CoalesceHeuristic = std::function<bool(const strategy::DynamicPoolList&)>


	Callback Heuristic to trigger coalesce of free blocks in pool. 

The registered heuristic callback function will be called immediately after a deallocation() has completed from the pool. 








Public Functions


	
DynamicPoolList(const std::string &name, int id, Allocator allocator, const std::size_t min_initial_alloc_size = (512 * 1024 * 1024), const std::size_t min_alloc_size = (1 * 1024 * 1024), CoalesceHeuristic coalesce_heuristic = heuristic_percent_releasable_list(100))


	Construct a new DynamicPoolList. 


	Parameters
	
	name: Name of this instance of the DynamicPoolList. 


	id: Id of this instance of the DynamicPoolList. 


	min_initial_alloc_size: The minimum size of the first allocation the pool will make. 


	min_alloc_size: The minimum size of all future allocations. 


	coalesce_heuristic: Heuristic callback function. 















	
void *allocate(size_t bytes)


	




	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
std::size_t getReleasableSize() const


	Get the number of bytes that may be released back to resource. 

A memory pool has a set of blocks that have no allocations against them. If the size of the set is greater than one, then the pool will have a number of bytes that may be released back to the resource or coalesced into a larger block.


	Return
	The total number of bytes that are releasable 












	
std::size_t getBlocksInPool() const


	Get the number of memory blocks that the pool has. 


	Return
	The total number of blocks that are allocated by the pool 












	
std::size_t getLargestAvailableBlock() const


	Get the largest allocatable number of bytes from pool before the pool will grow. 

return The largest number of bytes that may be allocated without causing pool growth 






	
void coalesce()


	




	
virtual void *allocate(std::size_t bytes) = 0


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class DynamicPoolMap


	Defined in File DynamicPoolMap.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class DynamicPoolMap : public umpire::strategy::AllocationStrategy


	Simple dynamic pool for allocations. 

This AllocationStrategy uses Simpool to provide pooling for allocations of any size. The behavior of the pool can be controlled by two parameters: the initial allocation size, and the minimum allocation size.

The initial size controls how large the first piece of memory allocated is, and the minimum size controls the lower bound on all future chunk allocations. 


Public Types


	
using Pointer = void *


	




	
using CoalesceHeuristic = std::function<bool(const strategy::DynamicPoolMap&)>


	Callback heuristic to trigger coalesce of free blocks in pool. 

The registered heuristic callback function will be called immediately after a deallocation() has completed from the pool. 








Public Functions


	
DynamicPoolMap(const std::string &name, int id, Allocator allocator, const std::size_t initial_alloc_size = (512 * 1024 * 1024), const std::size_t min_alloc_size = (1 * 1024 * 1024), const std::size_t align_bytes = 16, CoalesceHeuristic coalesce_heuristic = heuristic_percent_releasable(100))


	Construct a new DynamicPoolMap. 


	Parameters
	
	name: Name of this instance of the DynamicPoolMap 


	id: Unique identifier for this instance 


	initial_alloc_bytes: Size the pool initially allocates 


	min_alloc_bytes: The minimum size of all future allocations 


	coalesce_heuristic: Heuristic callback function 


	align_bytes: Number of bytes with which to align allocation sizes 















	
~DynamicPoolMap()


	Destructs the DynamicPoolMap. 






	
DynamicPoolMap(const DynamicPoolMap&)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
std::size_t getReleasableSize() const


	Returns the number of bytes of unallocated data held by this pool that could be immediately released back to the resource. 

A memory pool has a set of blocks that are not leased out to the application as allocations. Allocations from the resource begin as a single chunk, but these could be split, and only the first chunk can be deallocated back to the resource immediately.


	Return
	The total number of bytes that are immediately releasable. 












	
std::size_t getFreeBlocks() const


	Return the number of free memory blocks that the pools holds. 






	
std::size_t getInUseBlocks() const


	Return the number of used memory blocks that the pools holds. 






	
std::size_t getBlocksInPool() const


	Return the number of memory blocks  both leased to application and internal free memory  that the pool holds. 






	
std::size_t getLargestAvailableBlock()


	Get the largest allocatable number of bytes from pool before the pool will grow. 

return The largest number of bytes that may be allocated without causing pool growth 






	
void coalesce()


	Merge as many free records as possible, release all possible free blocks, then reallocate a chunk to keep the actual size the same. 






	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class FixedPool


	Defined in File FixedPool.hpp





Nested Relationships


Nested Types


	Struct FixedPool::Pool









Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class FixedPool : public umpire::strategy::AllocationStrategy


	Pool for fixed size allocations. 

This AllocationStrategy provides an efficient pool for fixed size allocations, and used to quickly allocate and deallocate objects. 


Public Functions


	
FixedPool(const std::string &name, int id, Allocator allocator, const std::size_t object_bytes, const std::size_t objects_per_pool = 64 * sizeof(int) * 8)


	Constructs a FixedPool. 


	Parameters
	
	name: The allocator name for reference later in ResourceManager 


	id: The allocator id for reference later in ResourceManager 


	allocator: Used for data allocation. It uses std::malloc for internal tracking of these allocations. 


	object_bytes: The fixed size (in bytes) for each allocation 


	objects_per_pool: Number of objects in each sub-pool internally. Performance likely improves if this is large, at the cost of memory usage. This does not have to be a multiple of sizeof(int)*8, but it will also likely improve performance if so. 















	
~FixedPool()


	




	
FixedPool(const FixedPool&)


	




	
void *allocate(std::size_t bytes = 0)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
bool pointerIsFromPool(void *ptr) const


	




	
std::size_t numPools() const


	




	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class MixedPool


	Defined in File MixedPool.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class MixedPool : public umpire::strategy::AllocationStrategy


	A faster pool that pulls from a series of pools. 

Pool implementation using a series of FixedPools for small sizes, and a DynamicPool for sizes larger than (1 << LastFixed) bytes. 


Public Functions


	
MixedPool(const std::string &name, int id, Allocator allocator, std::size_t smallest_fixed_obj_size = (1 << 8), std::size_t largest_fixed_obj_size = (1 << 17), std::size_t max_initial_fixed_pool_size = 1024 * 1024 * 2, std::size_t fixed_size_multiplier = 16, const std::size_t dynamic_initial_alloc_size = (512 * 1024 * 1024), const std::size_t dynamic_min_alloc_size = (1 * 1024 * 1024), const std::size_t dynamic_align_bytes = 16, DynamicPoolMap::CoalesceHeuristic dynamic_coalesce_heuristic = heuristic_percent_releasable(100))


	Creates a MixedPool of one or more fixed pools and a dynamic pool for large allocations. 


	Parameters
	
	name: Name of the pool 


	id: Unique identifier for lookup later in ResourceManager 


	allocator: Underlying allocator 


	smallest_fixed_obj_size: Smallest fixed pool object size in bytes 


	largest_fixed_obj_size: Largest fixed pool object size in bytes 


	max_initial_fixed_pool_size: Largest initial size of any fixed pool 


	fixed_size_multiplier: Fixed pool object size increase factor 


	dynamic_initial_alloc_size: Size the dynamic pool initially allocates 


	dynamic_min_alloc_bytes: Minimum size of all future allocations in the dynamic pool 


	dynamic_align_bytes: Size with which to align allocations (for the dynamic pool) 


	coalesce_heuristic: Heuristic callback function (for the dynamic pool) 















	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class Inspector


	Defined in File Inspector.hpp





Inheritance Relationships


Derived Type


	private umpire::strategy::AllocationTracker (Class AllocationTracker)









Class Documentation


	
class Inspector


	Subclassed by umpire::strategy::AllocationTracker


Public Functions


	
Inspector()


	




	
void registerAllocation(void *ptr, std::size_t size, strategy::AllocationStrategy *strategy)


	




	
util::AllocationRecord deregisterAllocation(void *ptr, strategy::AllocationStrategy *strategy)


	






Protected Attributes


	
std::size_t m_current_size


	




	
std::size_t m_high_watermark


	















          

      

      

    

  

    
      
          
            
  
Class MonotonicAllocationStrategy


	Defined in File MonotonicAllocationStrategy.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class MonotonicAllocationStrategy : public umpire::strategy::AllocationStrategy


	
Public Functions


	
MonotonicAllocationStrategy(const std::string &name, int id, Allocator allocator, std::size_t capacity)


	




	
~MonotonicAllocationStrategy()


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class NamedAllocationStrategy


	Defined in File NamedAllocationStrategy.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class NamedAllocationStrategy : public umpire::strategy::AllocationStrategy


	
Public Functions


	
NamedAllocationStrategy(const std::string &name, int id, Allocator allocator)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
strategy::AllocationStrategy *m_allocator


	




	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class NumaPolicy


	Defined in File NumaPolicy.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class NumaPolicy : public umpire::strategy::AllocationStrategy


	Use NUMA interface to locate memory to a specific NUMA node. 

This AllocationStrategy provides a method of ensuring memory sits on a specific NUMA node. This can be used either for optimization, or for moving memory between the host and devices. 


Public Functions


	
NumaPolicy(const std::string &name, int id, Allocator allocator, int numa_node)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
int getNode() const


	




	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class SizeLimiter


	Defined in File SizeLimiter.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class SizeLimiter : public umpire::strategy::AllocationStrategy


	An allocator with a limited total size. 

Using this AllocationStrategy with another can be a good way to limit the total size of allocations made on a particular resource or from a particular context. 


Public Functions


	
SizeLimiter(const std::string &name, int id, Allocator allocator, std::size_t size_limit)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class SlotPool


	Defined in File SlotPool.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class SlotPool : public umpire::strategy::AllocationStrategy


	
Public Functions


	
SlotPool(const std::string &name, int id, Allocator allocator, std::size_t slots)


	




	
~SlotPool()


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class ThreadSafeAllocator


	Defined in File ThreadSafeAllocator.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class ThreadSafeAllocator : public umpire::strategy::AllocationStrategy


	Make an Allocator thread safe. 

Using this AllocationStrategy will make the provided allocator thread-safe by syncronizing access to the allocators interface. 


Public Functions


	
ThreadSafeAllocator(const std::string &name, int id, Allocator allocator)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
strategy::AllocationStrategy *m_allocator


	




	
std::mutex m_mutex


	




	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Class ZeroByteHandler


	Defined in File ZeroByteHandler.hpp





Inheritance Relationships


Base Type


	public umpire::strategy::AllocationStrategy (Class AllocationStrategy)









Class Documentation


	
class ZeroByteHandler : public umpire::strategy::AllocationStrategy


	
Public Functions


	
ZeroByteHandler(std::unique_ptr<AllocationStrategy> &&allocator)


	




	
void *allocate(std::size_t bytes)


	Allocate bytes of memory. 


	Return
	Pointer to start of allocated bytes. 



	Parameters
	
	bytes: Number of bytes to allocate.















	
void deallocate(void *ptr)


	Free the memory at ptr. 


	Parameters
	
	ptr: Pointer to free. 















	
void release()


	Release any and all unused memory held by this AllocationStrategy. 






	
std::size_t getCurrentSize() const


	Get current (total) size of the allocated memory. 

This is the total size of all allocation currently ‘live’ that have been made by this AllocationStrategy object.


	Return
	Current total size of allocations. 












	
std::size_t getHighWatermark() const


	Get the high watermark of the total allocated size. 

This is equivalent to the highest observed value of getCurrentSize. 
	Return
	High watermark allocation size. 












	
std::size_t getActualSize() const


	Get the current amount of memory allocated by this allocator. 

Note that this can be larger than getCurrentSize(), particularly if the AllocationStrategy implements some kind of pooling.


	Return
	The total size of all the memory this object has allocated. 












	
Platform getPlatform()


	Get the platform associated with this AllocationStrategy. 

The Platform distinguishes the appropriate place to execute operations on memory allocated by this AllocationStrategy.


	Return
	The platform associated with this AllocationStrategy. 












	
strategy::AllocationStrategy *getAllocationStrategy()


	




	
const std::string &getName()


	Get the name of this AllocationStrategy. 


	Return
	The name of this AllocationStrategy. 












	
int getId()


	Get the id of this AllocationStrategy. 


	Return
	The id of this AllocationStrategy. 














Protected Attributes


	
std::string m_name


	




	
int m_id


	















          

      

      

    

  

    
      
          
            
  
Template Class TypedAllocator


	Defined in File TypedAllocator.hpp





Class Documentation


	
template<typename T>
class TypedAllocator


	Allocator for objects of type T. 

This class is an adaptor that allows using an Allocator to allocate objects of type T. You can use this class as an allocator for STL containers like std::vector. 


Public Types


	
typedef T value_type


	






Public Functions


	
TypedAllocator(Allocator allocator)


	Construct a new TypedAllocator that will use allocator to allocate data. 


	Parameters
	
	allocator: Allocator to use for allocating memory. 















	
template<typename U>
TypedAllocator(const TypedAllocator<U> &other)


	




	
T *allocate(std::size_t size)


	




	
void deallocate(T *ptr, std::size_t size)


	Deallocate ptr, the passed size is ignored. 


	Parameters
	
	ptr: Pointer to deallocate 


	size: Size of allocation (ignored). 

















Friends


	
friend umpire::TypedAllocator::TypedAllocator

	















          

      

      

    

  

    
      
          
            
  
Class AllocationMap


	Defined in File AllocationMap.hpp





Nested Relationships


Nested Types


	Class AllocationMap::ConstIterator


	Class AllocationMap::RecordList


	Template Struct RecordList::Block


	Class RecordList::ConstIterator









Class Documentation


	
class AllocationMap


	
Public Types


	
using Map = MemoryMap<RecordList>


	






Public Functions


	
AllocationMap()


	




	
AllocationMap(const AllocationMap&)


	




	
void insert(void *ptr, AllocationRecord record)


	




	
const AllocationRecord *find(void *ptr) const


	




	
AllocationRecord *find(void *ptr)


	




	
const AllocationRecord *findRecord(void *ptr) const


	




	
AllocationRecord *findRecord(void *ptr)


	




	
AllocationRecord remove(void *ptr)


	




	
bool contains(void *ptr) const


	




	
void clear()


	




	
std::size_t size() const


	




	
void print(const std::function<bool(const AllocationRecord&)> &&predicate, std::ostream &os = std::cout, ) const


	




	
void printAll(std::ostream &os = std::cout) const


	




	
AllocationMap::ConstIterator begin() const


	




	
AllocationMap::ConstIterator end() const


	






	
class ConstIterator : public std::iterator<std::forward_iterator_tag, AllocationRecord>


	
Public Functions


	
ConstIterator(const AllocationMap *map, iterator_begin)


	




	
ConstIterator(const AllocationMap *map, iterator_end)


	




	
ConstIterator(const ConstIterator&)


	




	
const AllocationRecord &operator*()


	




	
const AllocationRecord *operator->()


	




	
AllocationMap::ConstIterator &operator++()


	




	
AllocationMap::ConstIterator operator++(int)


	




	
bool operator==(const ConstIterator &other) const


	




	
bool operator!=(const ConstIterator &other) const


	



















          

      

      

    

  

    
      
          
            
  
Class AllocationMap::ConstIterator


	Defined in File AllocationMap.hpp





Nested Relationships

This class is a nested type of Class AllocationMap.




Inheritance Relationships


Base Type


	public std::iterator< std::forward_iterator_tag, AllocationRecord >









Class Documentation


	
class ConstIterator : public std::iterator<std::forward_iterator_tag, AllocationRecord>


	
Public Functions


	
ConstIterator(const AllocationMap *map, iterator_begin)


	




	
ConstIterator(const AllocationMap *map, iterator_end)


	




	
ConstIterator(const ConstIterator&)


	




	
const AllocationRecord &operator*()


	




	
const AllocationRecord *operator->()


	




	
AllocationMap::ConstIterator &operator++()


	




	
AllocationMap::ConstIterator operator++(int)


	




	
bool operator==(const ConstIterator &other) const


	




	
bool operator!=(const ConstIterator &other) const


	















          

      

      

    

  

    
      
          
            
  
Class AllocationMap::RecordList


	Defined in File AllocationMap.hpp





Nested Relationships

This class is a nested type of Class AllocationMap.


Nested Types


	Template Struct RecordList::Block


	Class RecordList::ConstIterator









Class Documentation


	
class RecordList


	
Public Types


	
using RecordBlock = Block<AllocationRecord>


	






Public Functions


	
RecordList(AllocationMap &map, AllocationRecord record)


	




	
~RecordList()


	




	
void push_back(const AllocationRecord &rec)


	




	
AllocationRecord pop_back()


	




	
AllocationMap::RecordList::ConstIterator begin() const


	




	
AllocationMap::RecordList::ConstIterator end() const


	




	
std::size_t size() const


	




	
bool empty() const


	




	
AllocationRecord *back()


	




	
const AllocationRecord *back() const


	






	
template<typename T>
struct Block


	
Public Members


	
T rec


	




	
Block *prev


	










	
class ConstIterator : public std::iterator<std::forward_iterator_tag, AllocationRecord>


	
Public Functions


	
ConstIterator()


	




	
ConstIterator(const RecordList *list, iterator_begin)


	




	
ConstIterator(const RecordList *list, iterator_end)


	




	
ConstIterator(const ConstIterator&)


	




	
const AllocationRecord &operator*()


	




	
const AllocationRecord *operator->()


	




	
AllocationMap::RecordList::ConstIterator &operator++()


	




	
AllocationMap::RecordList::ConstIterator operator++(int)


	




	
bool operator==(const ConstIterator &other) const


	




	
bool operator!=(const ConstIterator &other) const


	



















          

      

      

    

  

    
      
          
            
  
Class RecordList::ConstIterator


	Defined in File AllocationMap.hpp





Nested Relationships

This class is a nested type of Class AllocationMap::RecordList.




Inheritance Relationships


Base Type


	public std::iterator< std::forward_iterator_tag, AllocationRecord >









Class Documentation


	
class ConstIterator : public std::iterator<std::forward_iterator_tag, AllocationRecord>


	
Public Functions


	
ConstIterator()


	




	
ConstIterator(const RecordList *list, iterator_begin)


	




	
ConstIterator(const RecordList *list, iterator_end)


	




	
ConstIterator(const ConstIterator&)


	




	
const AllocationRecord &operator*()


	




	
const AllocationRecord *operator->()


	




	
AllocationMap::RecordList::ConstIterator &operator++()


	




	
AllocationMap::RecordList::ConstIterator operator++(int)


	




	
bool operator==(const ConstIterator &other) const


	




	
bool operator!=(const ConstIterator &other) const


	















          

      

      

    

  

    
      
          
            
  
Class Exception


	Defined in File Exception.hpp





Inheritance Relationships


Base Type


	public std::exception









Class Documentation


	
class Exception : public std::exception


	
Public Functions


	
Exception(const std::string &msg, const std::string &file, int line)


	




	
virtual ~Exception()


	




	
std::string message() const


	




	
const char *what() const


	















          

      

      

    

  

    
      
          
            
  
Class FixedMallocPool


	Defined in File FixedMallocPool.hpp





Nested Relationships


Nested Types


	Struct FixedMallocPool::Pool









Class Documentation


	
class FixedMallocPool


	Pool for fixed size allocations using malloc() 

Another version of this class exists in umpire::strategy, but this version does not rely on Allocator and all the memory tracking statistics, so it is useful for building objects in umpire::util. 


Public Functions


	
FixedMallocPool(const std::size_t object_bytes, const std::size_t objects_per_pool = 1024 * 1024)


	




	
~FixedMallocPool()


	




	
void *allocate(std::size_t bytes = 0)


	




	
void deallocate(void *ptr)


	




	
std::size_t numPools() const


	















          

      

      

    

  

    
      
          
            
  
Class Logger


	Defined in File Logger.hpp





Class Documentation


	
class Logger


	
Public Functions


	
void setLoggingMsgLevel(message::Level level)


	




	
void logMessage(message::Level level, const std::string &message, const std::string &fileName, int line)


	




	
bool logLevelEnabled(message::Level level)


	




	
~Logger()


	




	
Logger(const Logger&)


	




	
Logger &operator=(const Logger&)


	






Public Static Functions


	
static void initialize()


	




	
static void finalize()


	




	
Logger *getActiveLogger()


	















          

      

      

    

  

    
      
          
            
  
Template Class MemoryMap


	Defined in File MemoryMap.hpp





Nested Relationships


Nested Types


	Template Class MemoryMap::Iterator_









Class Documentation


	
template<typename V>
class MemoryMap


	A fast replacement for std::map<void*,Value> for a generic Value. 

This uses FixedMallocPool and Judy arrays and provides forward const and non-const iterators. 


Public Types


	
template<>
using Key = void *


	




	
template<>
using Value = V


	




	
template<>
using KeyValuePair = std::pair<Key, Value *>


	




	
template<>
using Iterator = Iterator_<false>


	




	
template<>
using ConstIterator = Iterator_<true>


	






Public Functions


	
MemoryMap()


	




	
~MemoryMap()


	




	
MemoryMap(const MemoryMap&)


	




	
std::pair<typename MemoryMap<V>::Iterator, bool> insert(Key ptr, const Value &val)


	Insert Value at ptr in the map if ptr does not exist. Uses copy constructor on Value once. 


	Return
	Pair of iterator position into map and boolean value whether entry was added. The iterator will be set to end() if no insertion was made. 












	
template<typename P>
std::pair<Iterator, bool> insert(P &&pair)


	Insert a key-value pair if pair.first does not exist as a key. Must have first and second fields. Calls the first version. 


	Return
	See alternative version. 












	
template<typename ...Args>
std::pair<Iterator, bool> insert(Key ptr, Args&&... args)


	Emplaces a new value at ptr in the map, forwarding args to the placement new constructor. 


	Return
	See alternative version. 












	
MemoryMap<V>::Iterator findOrBefore(Key ptr)


	Find a value at ptr. 


	Return
	iterator into map at ptr or preceeding position. 












	
MemoryMap<V>::ConstIterator findOrBefore(Key ptr) const


	




	
MemoryMap<V>::Iterator find(Key ptr)


	Find a value at ptr. 


	Return
	iterator into map at ptr or end() if not found. 












	
MemoryMap<V>::ConstIterator find(Key ptr) const


	




	
MemoryMap<V>::ConstIterator begin() const


	Iterator to first value or end() if empty. 






	
MemoryMap<V>::Iterator begin()


	




	
MemoryMap<V>::ConstIterator end() const


	Iterator to one-past-last value. 






	
MemoryMap<V>::Iterator end()


	




	
void erase(Key ptr)


	Remove an entry from the map. 






	
void erase(Iterator iter)


	




	
void erase(ConstIterator oter)


	




	
void removeLast()


	Remove/deallocate the last found entry. 

WARNING: Use this with caution, only directly after using a method above. erase(Key) is safer, but requires an additional lookup. 






	
void clear()


	Clear all entris from the map. 






	
std::size_t size() const


	Return number of entries in the map. 






	
template<typename ...Args>
std::pair<typename MemoryMap<V>::Iterator, bool> doInsert(Key ptr, Args&&... args)


	




	
template<typename P>
std::pair<typename MemoryMap<V>::Iterator, bool> insert(P &&pair)


	




	
template<typename ...Args>
std::pair<typename MemoryMap<V>::Iterator, bool> insert(Key ptr, Args&&... args)


	






Friends


	
friend umpire::util::MemoryMap::Iterator_

	






	
template<bool Const = false>
class Iterator_ : public std::iterator<std::forward_iterator_tag, Value>


	
Public Types


	
template<>
template<>
using Map = typename std::conditional<Const, const MemoryMap<Value>, MemoryMap<Value>>::type


	




	
template<>
template<>
using ValuePtr = typename std::conditional<Const, const Value *, Value *>::type


	




	
template<>
template<>
using Content = std::pair<Key, ValuePtr>


	




	
template<>
template<>
using Reference = typename std::conditional<Const, const Content&, Content&>::type


	




	
template<>
template<>
using Pointer = typename std::conditional<Const, const Content *, Content *>::type


	






Public Functions


	
template<>
Iterator_(Map *map, Key ptr)


	




	
template<>
Iterator_(Map *map, iterator_begin)


	




	
template<>
Iterator_(Map *map, iterator_end)


	




	
template<bool OtherConst>
Iterator_(const Iterator_<OtherConst> &other)


	




	
template<>
MemoryMap<V>::template Iterator_<Const>::Reference operator*()


	




	
template<>
MemoryMap<V>::template Iterator_<Const>::Pointer operator->()


	




	
template<>
MemoryMap<V>::template Iterator_<Const> &operator++()


	




	
template<>
MemoryMap<V>::template Iterator_<Const> operator++(int)


	




	
template<bool OtherConst>
bool operator==(const Iterator_<OtherConst> &other) const


	




	
template<bool OtherConst>
bool operator!=(const Iterator_<OtherConst> &other) const


	




	
template<bool OtherConst>
bool operator==(const MemoryMap<V>::Iterator_<OtherConst> &other) const


	




	
template<bool OtherConst>
bool operator!=(const MemoryMap<V>::Iterator_<OtherConst> &other) const


	



















          

      

      

    

  

    
      
          
            
  
Template Class MemoryMap::Iterator_


	Defined in File MemoryMap.hpp





Nested Relationships

This class is a nested type of Template Class MemoryMap.




Inheritance Relationships


Base Type


	public std::iterator< std::forward_iterator_tag, Value >









Class Documentation


	
template<bool Const = false>
class Iterator_ : public std::iterator<std::forward_iterator_tag, Value>


	
Public Types


	
template<>
template<>
using Map = typename std::conditional<Const, const MemoryMap<Value>, MemoryMap<Value>>::type


	




	
template<>
template<>
using ValuePtr = typename std::conditional<Const, const Value *, Value *>::type


	




	
template<>
template<>
using Content = std::pair<Key, ValuePtr>


	




	
template<>
template<>
using Reference = typename std::conditional<Const, const Content&, Content&>::type


	




	
template<>
template<>
using Pointer = typename std::conditional<Const, const Content *, Content *>::type


	






Public Functions


	
template<>
Iterator_(Map *map, Key ptr)


	




	
template<>
Iterator_(Map *map, iterator_begin)


	




	
template<>
Iterator_(Map *map, iterator_end)


	




	
template<bool OtherConst>
Iterator_(const Iterator_<OtherConst> &other)


	




	
template<>
MemoryMap<V>::template Iterator_<Const>::Reference operator*()


	




	
template<>
MemoryMap<V>::template Iterator_<Const>::Pointer operator->()


	




	
template<>
MemoryMap<V>::template Iterator_<Const> &operator++()


	




	
template<>
MemoryMap<V>::template Iterator_<Const> operator++(int)


	




	
template<bool OtherConst>
bool operator==(const Iterator_<OtherConst> &other) const


	




	
template<bool OtherConst>
bool operator!=(const Iterator_<OtherConst> &other) const


	




	
template<bool OtherConst>
bool operator==(const MemoryMap<V>::Iterator_<OtherConst> &other) const


	




	
template<bool OtherConst>
bool operator!=(const MemoryMap<V>::Iterator_<OtherConst> &other) const


	















          

      

      

    

  

    
      
          
            
  
Class MPI


	Defined in File MPI.hpp





Class Documentation


	
class MPI


	
Public Static Functions


	
void initialize()


	




	
void finalize()


	




	
int getRank()


	




	
int getSize()


	




	
void sync()


	




	
void logMpiInfo()


	




	
bool isInitialized()


	















          

      

      

    

  

    
      
          
            
  
Class OutputBuffer


	Defined in File OutputBuffer.hpp





Inheritance Relationships


Base Type


	public streambuf









Class Documentation


	
class OutputBuffer : public streambuf


	
Public Functions


	
OutputBuffer()


	




	
~OutputBuffer()


	




	
void setConsoleStream(std::ostream *stream)


	




	
void setFileStream(std::ostream *stream)


	




	
int overflow(int ch)


	




	
int sync()


	















          

      

      

    

  

    
      
          
            
  
Class Statistic


	Defined in File Statistic.hpp





Class Documentation


	
class Statistic


	
Public Functions


	
~Statistic()


	




	
void recordStatistic(conduit::Node &&n)


	




	
void printData(std::ostream &stream)


	






Protected Functions


	
Statistic(const std::string &name)


	















          

      

      

    

  

    
      
          
            
  
Class StatisticsDatabase


	Defined in File StatisticsDatabase.hpp





Class Documentation


	
class StatisticsDatabase


	
Public Functions


	
std::shared_ptr<Statistic> getStatistic(const std::string &name)


	




	
void printStatistics(std::ostream &stream)


	






Public Static Functions


	
StatisticsDatabase *getDatabase()


	















          

      

      

    

  

    
      
          
            
  
Enum Platform


	Defined in File Platform.hpp





Enum Documentation


	
enum umpire::Platform


	Values:


	
none


	




	
cpu


	




	
cuda


	




	
hip


	













          

      

      

    

  

    
      
          
            
  
Enum MemoryResourceType


	Defined in File MemoryResourceTypes.hpp





Enum Documentation


	
enum umpire::resource::MemoryResourceType


	Values:


	
Host


	




	
Device


	




	
Unified


	




	
Pinned


	




	
Constant


	













          

      

      

    

  

    
      
          
            
  
Enum Level


	Defined in File Logger.hpp





Enum Documentation


	
enum umpire::util::message::Level


	Values:


	
Error


	




	
Warning


	




	
Info


	




	
Debug


	




	
Num_Levels


	













          

      

      

    

  

    
      
          
            
  
Function find_first_set


	Defined in File FixedSizePool.hpp





Function Documentation


	
int umpire::strategy::find_first_set(int i)


	









          

      

      

    

  

    
      
          
            
  
Function genumpiresplicer::gen_bounds


	Defined in File genumpiresplicer.py





Function Documentation


	
genumpiresplicer.gen_bounds()

	









          

      

      

    

  

    
      
          
            
  
Function genumpiresplicer::gen_fortran


	Defined in File genumpiresplicer.py





Function Documentation


	
genumpiresplicer.gen_fortran()

	









          

      

      

    

  

    
      
          
            
  
Function genumpiresplicer::gen_methods


	Defined in File genumpiresplicer.py





Function Documentation


	
genumpiresplicer.gen_methods()

	









          

      

      

    

  

    
      
          
            
  
Function round_up


	Defined in File DynamicPoolMap.cpp





Function Documentation


Warning

doxygenfunction: Cannot find function “round_up” in doxygen xml output for project “umpire” from directory: ../doxygen/xml/









          

      

      

    

  

    
      
          
            
  
Function shroud_c_loc


	Defined in File shroudrt.cpp





Function Documentation


Warning

doxygenfunction: Cannot find function “shroud_c_loc” in doxygen xml output for project “umpire” from directory: ../doxygen/xml/









          

      

      

    

  

    
      
          
            
  
Function shroud_c_loc_


	Defined in File shroudrt.cpp





Function Documentation


Warning

doxygenfunction: Cannot find function “shroud_c_loc_” in doxygen xml output for project “umpire” from directory: ../doxygen/xml/









          

      

      

    

  

    
      
          
            
  
Function shroud_FccCopy(char *, int, const char *)


	Defined in File shroudrt.cpp





Function Documentation


	
void shroud_FccCopy(char *a, int la, const char *s)


	









          

      

      

    

  

    
      
          
            
  
Function shroud_FccCopy(char *, int, const char *)


	Defined in File shroudrt.hpp





Function Documentation


	
void shroud_FccCopy(char *a, int la, const char *s)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::cpu_vendor_type


	Defined in File detect_vendor.cpp





Function Documentation


	
MemoryResourceTraits::vendor_type umpire::cpu_vendor_type()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::error


	Defined in File io.cpp





Function Documentation


	
std::ostream &umpire::error()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::finalize


	Defined in File Umpire.hpp





Function Documentation


	
void umpire::finalize()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::free


	Defined in File Umpire.hpp





Function Documentation


	
void umpire::free(void *ptr)


	Free any memory allocated with Umpire. 

This method is a convenience wrapper around calls to the ResourceManager, it can be used to free allocations from any MemorySpace. *


	Parameters
	
	ptr: Address to free. 




















          

      

      

    

  

    
      
          
            
  
Function umpire::get_allocator_records


	Defined in File Umpire.cpp





Function Documentation


	
std::vector<util::AllocationRecord> umpire::get_allocator_records(Allocator allocator)


	Returns vector of AllocationRecords created by the allocator. 


	Parameters
	
	allocator: source Allocator. 




















          

      

      

    

  

    
      
          
            
  
Function umpire::get_major_version


	Defined in File Umpire.hpp





Function Documentation


	
int umpire::get_major_version()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::get_minor_version


	Defined in File Umpire.hpp





Function Documentation


	
int umpire::get_minor_version()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::get_page_size


	Defined in File numa.cpp





Function Documentation


	
long umpire::get_page_size()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::get_patch_version


	Defined in File Umpire.hpp





Function Documentation


	
int umpire::get_patch_version()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::get_rc_version


	Defined in File Umpire.hpp





Function Documentation


	
std::string umpire::get_rc_version()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::initialize


	Defined in File Umpire.hpp





Function Documentation


	
void umpire::initialize()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::log


	Defined in File io.cpp





Function Documentation


	
std::ostream &umpire::log()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::malloc


	Defined in File Umpire.hpp





Function Documentation


	
void *umpire::malloc(std::size_t size)


	Allocate memory in the default space, with the default allocator. 

This method is a convenience wrapper around calls to the ResourceManager to allocate memory in the default MemorySpace.


	Parameters
	
	size: Number of bytes to allocate. 




















          

      

      

    

  

    
      
          
            
  
Function umpire::numa::get_allocatable_nodes


	Defined in File numa.cpp





Function Documentation


	
std::vector<int> umpire::numa::get_allocatable_nodes()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::numa::get_device_nodes


	Defined in File numa.cpp





Function Documentation


	
std::vector<int> umpire::numa::get_device_nodes()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::numa::get_host_nodes


	Defined in File numa.cpp





Function Documentation


	
std::vector<int> umpire::numa::get_host_nodes()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::numa::get_location


	Defined in File numa.cpp





Function Documentation


	
int umpire::numa::get_location(void *ptr)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::numa::move_to_node


	Defined in File numa.cpp





Function Documentation


	
void umpire::numa::move_to_node(void *ptr, std::size_t bytes, int node)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::numa::preferred_node


	Defined in File numa.cpp





Function Documentation


	
int umpire::numa::preferred_node()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::operator<<(std::ostream&, const Allocator&)


	Defined in File Allocator.cpp





Function Documentation


	
std::ostream &umpire::operator<<(std::ostream &os, const Allocator &allocator)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::operator<<(std::ostream&, umpire::Allocator&)


	Defined in File Replay.cpp





Function Documentation


	
std::ostream &umpire::operator<<(std::ostream &out, umpire::Allocator &alloc)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::operator<<(std::ostream&, umpire::strategy::DynamicPoolMap::CoalesceHeuristic&)


	Defined in File Replay.cpp





Function Documentation


	
std::ostream &umpire::operator<<(std::ostream &out, umpire::strategy::DynamicPoolMap::CoalesceHeuristic&)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::operator<<(std::ostream&, umpire::strategy::DynamicPoolList::CoalesceHeuristic&)


	Defined in File Replay.cpp





Function Documentation


	
std::ostream &umpire::operator<<(std::ostream &out, umpire::strategy::DynamicPoolList::CoalesceHeuristic&)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::print_allocator_records


	Defined in File Umpire.cpp





Function Documentation


	
void umpire::print_allocator_records(Allocator allocator, std::ostream &os = std::cout)


	Print the allocations from a specific allocator in a human-readable format. 


	Parameters
	
	allocator: source Allocator. 


	os: output stream 




















          

      

      

    

  

    
      
          
            
  
Function umpire::replay


	Defined in File io.cpp





Function Documentation


	
std::ostream &umpire::replay()


	









          

      

      

    

  

    
      
          
            
  
Function umpire::strategy::find_first_set


	Defined in File FixedPool.cpp





Function Documentation


	
int umpire::strategy::find_first_set(int i)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::strategy::heuristic_percent_releasable


	Defined in File DynamicPoolHeuristic.cpp





Function Documentation


	
std::function<bool(const strategy::DynamicPoolMap&)> umpire::strategy::heuristic_percent_releasable(int percentage)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::strategy::heuristic_percent_releasable_list


	Defined in File DynamicPoolHeuristic.cpp





Function Documentation


	
std::function<bool(const strategy::DynamicPoolList&)> umpire::strategy::heuristic_percent_releasable_list(int percentage)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::strategy::operator<<


	Defined in File AllocationStrategy.cpp





Function Documentation


	
std::ostream &umpire::strategy::operator<<(std::ostream &os, const AllocationStrategy &strategy)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::util::case_insensitive_match


	Defined in File Logger.cpp





Function Documentation


	
static int umpire::util::case_insensitive_match(const std::string s1, const std::string s2)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::util::detail::add_entry(conduit::Node&)


	Defined in File statistic_helper.hpp





Function Documentation


	
conduit::Node umpire::util::detail::add_entry(conduit::Node &n)


	









          

      

      

    

  

    
      
          
            
  
Template Function umpire::util::detail::add_entry(conduit::Node&, T, U)


	Defined in File statistic_helper.hpp





Function Documentation


	
template<typename T, typename U>
conduit::Node umpire::util::detail::add_entry(conduit::Node &n, T k, U v)


	









          

      

      

    

  

    
      
          
            
  
Template Function umpire::util::detail::add_entry(conduit::Node&, T, U, Args…)


	Defined in File statistic_helper.hpp





Function Documentation


	
template<typename T, typename U, typename ...Args>
conduit::Node umpire::util::detail::add_entry(conduit::Node &n, T k, U v, Args... args)


	









          

      

      

    

  

    
      
          
            
  
Template Function umpire::util::detail::record_statistic


	Defined in File statistic_helper.hpp





Function Documentation


	
template<typename ...Args>
void umpire::util::detail::record_statistic(const std::string &name, Args&&... args)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::util::directory_exists


	Defined in File io.cpp





Function Documentation


	
static bool umpire::util::directory_exists(const std::string &file)


	









          

      

      

    

  

    
      
          
            
  
Template Function umpire::util::do_wrap(std::unique_ptr<Base>&&)


	Defined in File wrap_allocator.hpp





Function Documentation


	
template<typename Base>
std::unique_ptr<Base> umpire::util::do_wrap(std::unique_ptr<Base> &&allocator)


	









          

      

      

    

  

    
      
          
            
  
Template Function umpire::util::do_wrap(std::unique_ptr<Base>&&)


	Defined in File wrap_allocator.hpp





Function Documentation


	
template<typename Base>
std::unique_ptr<Base> umpire::util::do_wrap(std::unique_ptr<Base> &&allocator)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::util::file_exists


	Defined in File io.cpp





Function Documentation


	
static bool umpire::util::file_exists(const std::string &file)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::util::flush_files


	Defined in File io.cpp





Function Documentation


	
void umpire::util::flush_files()


	Synchronize all stream buffers to their respective output sequences. This function is usually called by exception generating code like UMPIRE_ERROR. 











          

      

      

    

  

    
      
          
            
  
Function umpire::util::initialize_io


	Defined in File io.cpp





Function Documentation


	
void umpire::util::initialize_io(const bool enable_log, const bool enable_replay)


	Initialize the streams. This method is called when ResourceManger is initialized. Do not call this manually. 











          

      

      

    

  

    
      
          
            
  
Template Function umpire::util::make_unique


	Defined in File make_unique.hpp





Function Documentation


	
template<typename T, typename ...Args>
constexpr std::unique_ptr<T> umpire::util::make_unique(Args&&... args)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::util::make_unique_filename


	Defined in File io.cpp





Function Documentation


	
static std::string umpire::util::make_unique_filename(const std::string &base_dir, const std::string &name, const int pid, const std::string &extension)


	









          

      

      

    

  

    
      
          
            
  
Function umpire::util::relative_fragmentation


	Defined in File allocation_statistics.cpp





Function Documentation


	
float umpire::util::relative_fragmentation(std::vector<util::AllocationRecord> &recs)


	Compute the relative fragmentation of a set of allocation records. 

Fragmentation = 1 - (largest free block) / (total free space) 











          

      

      

    

  

    
      
          
            
  
Template Function umpire::util::unwrap_allocation_strategy


	Defined in File wrap_allocator.hpp





Function Documentation


	
template<typename Strategy>
Strategy *umpire::util::unwrap_allocation_strategy(strategy::AllocationStrategy *base_strategy)


	









          

      

      

    

  

    
      
          
            
  
Template Function umpire::util::unwrap_allocator


	Defined in File wrap_allocator.hpp





Function Documentation


	
template<typename Strategy>
Strategy *umpire::util::unwrap_allocator(Allocator allocator)


	









          

      

      

    

  

    
      
          
            
  
Template Function umpire::util::wrap_allocator


	Defined in File wrap_allocator.hpp





Function Documentation


	
template<typename ...Strategies>
std::unique_ptr<strategy::AllocationStrategy> umpire::util::wrap_allocator(std::unique_ptr<strategy::AllocationStrategy> &&allocator)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_allocator_allocate(umpire_allocator *, size_t)


	Defined in File wrapAllocator.cpp





Function Documentation


	
void *umpire_allocator_allocate(umpire_allocator *self, size_t bytes)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_allocator_allocate(umpire_allocator *, size_t)


	Defined in File wrapAllocator.h





Function Documentation


	
void *umpire_allocator_allocate(umpire_allocator *self, size_t bytes)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_allocator_deallocate(umpire_allocator *, void *)


	Defined in File wrapAllocator.cpp





Function Documentation


	
void umpire_allocator_deallocate(umpire_allocator *self, void *ptr)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_allocator_deallocate(umpire_allocator *, void *)
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Function Documentation


	
type(c_ptr) function umpire_mod::resourcemanager_reallocate_with_allocator(obj obj, src_ptr src_ptr, size size, allocator allocator)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_mod::resourcemanager_register_allocator


	Defined in File wrapfumpire.f





Function Documentation


	
subroutine umpire_mod::resourcemanager_register_allocator(obj obj, name name, allocator allocator)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_copy_all(umpire_resourcemanager *, void *, void *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
void umpire_resourcemanager_copy_all(umpire_resourcemanager *self, void *src_ptr, void *dst_ptr)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_copy_all(umpire_resourcemanager *, void *, void *)


	Defined in File wrapResourceManager.h





Function Documentation


	
void umpire_resourcemanager_copy_all(umpire_resourcemanager *self, void *src_ptr, void *dst_ptr)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_copy_with_size(umpire_resourcemanager *, void *, void *, size_t)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
void umpire_resourcemanager_copy_with_size(umpire_resourcemanager *self, void *src_ptr, void *dst_ptr, size_t size)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_copy_with_size(umpire_resourcemanager *, void *, void *, size_t)


	Defined in File wrapResourceManager.h





Function Documentation


	
void umpire_resourcemanager_copy_with_size(umpire_resourcemanager *self, void *src_ptr, void *dst_ptr, size_t size)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_deallocate(umpire_resourcemanager *, void *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
void umpire_resourcemanager_deallocate(umpire_resourcemanager *self, void *ptr)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_deallocate(umpire_resourcemanager *, void *)


	Defined in File wrapResourceManager.h





Function Documentation


	
void umpire_resourcemanager_deallocate(umpire_resourcemanager *self, void *ptr)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_allocator_by_id(umpire_resourcemanager *, const int, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_get_allocator_by_id(umpire_resourcemanager *self, const int id, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_allocator_by_id(umpire_resourcemanager *, const int, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_get_allocator_by_id(umpire_resourcemanager *self, const int id, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_allocator_by_name(umpire_resourcemanager *, const char *, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_get_allocator_by_name(umpire_resourcemanager *self, const char *name, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_allocator_by_name(umpire_resourcemanager *, const char *, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_get_allocator_by_name(umpire_resourcemanager *self, const char *name, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_allocator_by_name_bufferify(umpire_resourcemanager *, const char *, int, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_get_allocator_by_name_bufferify(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_allocator_by_name_bufferify(umpire_resourcemanager *, const char *, int, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_get_allocator_by_name_bufferify(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_allocator_for_ptr(umpire_resourcemanager *, void *, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_get_allocator_for_ptr(umpire_resourcemanager *self, void *ptr, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_allocator_for_ptr(umpire_resourcemanager *, void *, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_get_allocator_for_ptr(umpire_resourcemanager *self, void *ptr, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_instance(umpire_resourcemanager *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_resourcemanager *umpire_resourcemanager_get_instance(umpire_resourcemanager *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_instance(umpire_resourcemanager *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_resourcemanager *umpire_resourcemanager_get_instance(umpire_resourcemanager *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_size(umpire_resourcemanager *, void *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
size_t umpire_resourcemanager_get_size(umpire_resourcemanager *self, void *ptr)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_get_size(umpire_resourcemanager *, void *)


	Defined in File wrapResourceManager.h





Function Documentation


	
size_t umpire_resourcemanager_get_size(umpire_resourcemanager *self, void *ptr)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_has_allocator(umpire_resourcemanager *, void *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
bool umpire_resourcemanager_has_allocator(umpire_resourcemanager *self, void *ptr)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_has_allocator(umpire_resourcemanager *, void *)


	Defined in File wrapResourceManager.h





Function Documentation


	
bool umpire_resourcemanager_has_allocator(umpire_resourcemanager *self, void *ptr)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_is_allocator(umpire_resourcemanager *, const char *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
bool umpire_resourcemanager_is_allocator(umpire_resourcemanager *self, const char *name)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_is_allocator(umpire_resourcemanager *, const char *)


	Defined in File wrapResourceManager.h





Function Documentation


	
bool umpire_resourcemanager_is_allocator(umpire_resourcemanager *self, const char *name)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_is_allocator_bufferify(umpire_resourcemanager *, const char *, int)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
bool umpire_resourcemanager_is_allocator_bufferify(umpire_resourcemanager *self, const char *name, int Lname)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_is_allocator_bufferify(umpire_resourcemanager *, const char *, int)


	Defined in File wrapResourceManager.h





Function Documentation


	
bool umpire_resourcemanager_is_allocator_bufferify(umpire_resourcemanager *self, const char *name, int Lname)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_advisor(umpire_resourcemanager *, const char *, umpire_allocator, const char *, int, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_advisor(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, const char *advice_op, int device_id, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_advisor(umpire_resourcemanager *, const char *, umpire_allocator, const char *, int, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_advisor(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, const char *advice_op, int device_id, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_advisor(umpire_resourcemanager *, const char *, int, umpire_allocator, const char *, int, int, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_advisor(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, const char *advice_op, int Ladvice_op, int device_id, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_advisor(umpire_resourcemanager *, const char *, int, umpire_allocator, const char *, int, int, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_advisor(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, const char *advice_op, int Ladvice_op, int device_id, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_fixed_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_fixed_pool(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, size_t object_size, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_fixed_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_fixed_pool(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, size_t object_size, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_list_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_list_pool(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, size_t initial_size, size_t block, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_list_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_list_pool(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, size_t initial_size, size_t block, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_named(umpire_resourcemanager *, const char *, int, umpire_allocator, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_named(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_named(umpire_resourcemanager *, const char *, int, umpire_allocator, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_named(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_pool(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, size_t initial_size, size_t block, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_pool(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, size_t initial_size, size_t block, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_prefetcher(umpire_resourcemanager *, const char *, int, umpire_allocator, int, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_prefetcher(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, int device_id, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_prefetcher(umpire_resourcemanager *, const char *, int, umpire_allocator, int, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_prefetcher(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, int device_id, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_thread_safe(umpire_resourcemanager *, const char *, int, umpire_allocator, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_thread_safe(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_bufferify_thread_safe(umpire_resourcemanager *, const char *, int, umpire_allocator, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_bufferify_thread_safe(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_fixed_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_fixed_pool(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, size_t object_size, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_fixed_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_fixed_pool(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, size_t object_size, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_list_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_list_pool(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, size_t initial_size, size_t block, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_list_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_list_pool(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, size_t initial_size, size_t block, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_named(umpire_resourcemanager *, const char *, umpire_allocator, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_named(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_named(umpire_resourcemanager *, const char *, umpire_allocator, umpire_allocator *)


	Defined in File wrapResourceManager.h





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_named(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
umpire_allocator *umpire_resourcemanager_make_allocator_pool(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, size_t initial_size, size_t block, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, size_t, umpire_allocator *)


	Defined in File wrapResourceManager.h
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umpire_allocator *umpire_resourcemanager_make_allocator_pool(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, size_t initial_size, size_t block, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_prefetcher(umpire_resourcemanager *, const char *, umpire_allocator, int, umpire_allocator *)


	Defined in File wrapResourceManager.cpp
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umpire_allocator *umpire_resourcemanager_make_allocator_prefetcher(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, int device_id, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_prefetcher(umpire_resourcemanager *, const char *, umpire_allocator, int, umpire_allocator *)


	Defined in File wrapResourceManager.h
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umpire_allocator *umpire_resourcemanager_make_allocator_prefetcher(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, int device_id, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_thread_safe(umpire_resourcemanager *, const char *, umpire_allocator, umpire_allocator *)


	Defined in File wrapResourceManager.cpp
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umpire_allocator *umpire_resourcemanager_make_allocator_thread_safe(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_make_allocator_thread_safe(umpire_resourcemanager *, const char *, umpire_allocator, umpire_allocator *)


	Defined in File wrapResourceManager.h
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umpire_allocator *umpire_resourcemanager_make_allocator_thread_safe(umpire_resourcemanager *self, const char *name, umpire_allocator allocator, umpire_allocator *SHC_rv)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_memset_all(umpire_resourcemanager *, void *, int)


	Defined in File wrapResourceManager.cpp
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Function umpire_resourcemanager_memset_all(umpire_resourcemanager *, void *, int)


	Defined in File wrapResourceManager.h
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Function umpire_resourcemanager_memset_with_size(umpire_resourcemanager *, void *, int, size_t)


	Defined in File wrapResourceManager.cpp
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Function umpire_resourcemanager_memset_with_size(umpire_resourcemanager *, void *, int, size_t)


	Defined in File wrapResourceManager.h
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Function umpire_resourcemanager_move(umpire_resourcemanager *, void *, umpire_allocator)


	Defined in File wrapResourceManager.cpp
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Function umpire_resourcemanager_move(umpire_resourcemanager *, void *, umpire_allocator)


	Defined in File wrapResourceManager.h
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Function umpire_resourcemanager_reallocate_default(umpire_resourcemanager *, void *, size_t)
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Function umpire_resourcemanager_reallocate_default(umpire_resourcemanager *, void *, size_t)
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Function umpire_resourcemanager_reallocate_with_allocator(umpire_resourcemanager *, void *, size_t, umpire_allocator)


	Defined in File wrapResourceManager.cpp
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Function umpire_resourcemanager_reallocate_with_allocator(umpire_resourcemanager *, void *, size_t, umpire_allocator)


	Defined in File wrapResourceManager.h





Function Documentation


	
void *umpire_resourcemanager_reallocate_with_allocator(umpire_resourcemanager *self, void *src_ptr, size_t size, umpire_allocator allocator)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_register_allocator(umpire_resourcemanager *, const char *, umpire_allocator)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
void umpire_resourcemanager_register_allocator(umpire_resourcemanager *self, const char *name, umpire_allocator allocator)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_register_allocator(umpire_resourcemanager *, const char *, umpire_allocator)


	Defined in File wrapResourceManager.h





Function Documentation


	
void umpire_resourcemanager_register_allocator(umpire_resourcemanager *self, const char *name, umpire_allocator allocator)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_register_allocator_bufferify(umpire_resourcemanager *, const char *, int, umpire_allocator)


	Defined in File wrapResourceManager.cpp





Function Documentation


	
void umpire_resourcemanager_register_allocator_bufferify(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_resourcemanager_register_allocator_bufferify(umpire_resourcemanager *, const char *, int, umpire_allocator)


	Defined in File wrapResourceManager.h





Function Documentation


	
void umpire_resourcemanager_register_allocator_bufferify(umpire_resourcemanager *self, const char *name, int Lname, umpire_allocator allocator)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_SHROUD_memory_destructor(umpire_SHROUD_capsule_data *)


	Defined in File typesUmpire.h





Function Documentation


	
void umpire_SHROUD_memory_destructor(umpire_SHROUD_capsule_data *cap)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_SHROUD_memory_destructor(umpire_SHROUD_capsule_data *)


	Defined in File wrapUmpire.cpp





Function Documentation


	
void umpire_SHROUD_memory_destructor(umpire_SHROUD_capsule_data *cap)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_ShroudCopyStringAndFree


	Defined in File wrapAllocator.cpp





Function Documentation


Warning

doxygenfunction: Cannot find function “umpire_ShroudCopyStringAndFree” in doxygen xml output for project “umpire” from directory: ../doxygen/xml/









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::allocationadvisor_associated


	Defined in File wrapfUmpire_strategy.f





Function Documentation


	
logical function umpire_strategy_mod::allocationadvisor_associated(obj obj)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::allocationadvisor_eq


	Defined in File wrapfUmpire_strategy.f
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logical function umpire_strategy_mod::allocationadvisor_eq(a a, b b)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::allocationadvisor_get_instance


	Defined in File wrapfUmpire_strategy.f
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type(c_ptr) function umpire_strategy_mod::allocationadvisor_get_instance(obj obj)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::allocationadvisor_ne


	Defined in File wrapfUmpire_strategy.f
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logical function umpire_strategy_mod::allocationadvisor_ne(a a, b b)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::allocationadvisor_set_instance


	Defined in File wrapfUmpire_strategy.f
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subroutine umpire_strategy_mod::allocationadvisor_set_instance(obj obj, cxxmem cxxmem)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::dynamicpool_associated


	Defined in File wrapfUmpire_strategy.f
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logical function umpire_strategy_mod::dynamicpool_associated(obj obj)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::dynamicpool_eq


	Defined in File wrapfUmpire_strategy.f
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logical function umpire_strategy_mod::dynamicpool_eq(a a, b b)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::dynamicpool_get_instance


	Defined in File wrapfUmpire_strategy.f
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type(c_ptr) function umpire_strategy_mod::dynamicpool_get_instance(obj obj)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::dynamicpool_ne


	Defined in File wrapfUmpire_strategy.f
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logical function umpire_strategy_mod::dynamicpool_ne(a a, b b)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::dynamicpool_set_instance


	Defined in File wrapfUmpire_strategy.f
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subroutine umpire_strategy_mod::dynamicpool_set_instance(obj obj, cxxmem cxxmem)


	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::namedallocationstrategy_associated


	Defined in File wrapfUmpire_strategy.f
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logical function umpire_strategy_mod::namedallocationstrategy_associated(obj obj)
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	Defined in File wrapfUmpire_strategy.f
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logical function umpire_strategy_mod::namedallocationstrategy_eq(a a, b b)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::namedallocationstrategy_get_instance


	Defined in File wrapfUmpire_strategy.f
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type(c_ptr) function umpire_strategy_mod::namedallocationstrategy_get_instance(obj obj)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::namedallocationstrategy_ne


	Defined in File wrapfUmpire_strategy.f
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logical function umpire_strategy_mod::namedallocationstrategy_ne(a a, b b)

	









          

      

      

    

  

    
      
          
            
  
Function umpire_strategy_mod::namedallocationstrategy_set_instance


	Defined in File wrapfUmpire_strategy.f
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subroutine umpire_strategy_mod::namedallocationstrategy_set_instance(obj obj, cxxmem cxxmem)


	









          

      

      

    

  

    
      
          
            
  
Variable genumpiresplicer::maxdims


	Defined in File genumpiresplicer.py





Variable Documentation


	
int genumpiresplicer.maxdims =  3

	









          

      

      

    

  

    
      
          
            
  
Variable genumpiresplicer::types


	Defined in File genumpiresplicer.py





Variable Documentation


	
tuple genumpiresplicer.types=  (    ( 'int', 'integer(C_INT)' ),    ( 'long', 'integer(C_LONG)' ),    ( 'float', 'real(C_FLOAT)' ),    ( 'double', 'real(C_DOUBLE)' ))

	









          

      

      

    

  

    
      
          
            
  
Variable s_null_resource_name


	Defined in File ResourceManager.cpp





Variable Documentation


Warning

doxygenvariable: Cannot find variable “s_null_resource_name” in doxygen xml output for project “umpire” from directory: ../doxygen/xml/









          

      

      

    

  

    
      
          
            
  
Variable s_umpire_internal_device_constant_memory


	Defined in File HipConstantMemoryResource.cpp
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Warning

doxygenvariable: Cannot find variable “s_umpire_internal_device_constant_memory” in doxygen xml output for project “umpire” from directory: ../doxygen/xml/









          

      

      

    

  

    
      
          
            
  
Variable s_zero_byte_pool_name


	Defined in File ResourceManager.cpp
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Warning

doxygenvariable: Cannot find variable “s_zero_byte_pool_name” in doxygen xml output for project “umpire” from directory: ../doxygen/xml/









          

      

      

    

  

    
      
          
            
  
Variable umpire::strategy::bits_per_int


	Defined in File FixedPool.cpp
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constexpr std::size_t umpire::strategy::bits_per_int = sizeof(int) * 8


	









          

      

      

    

  

    
      
          
            
  
Variable umpire::strategy::heuristic_percent_releasable


	Defined in File DynamicPoolHeuristic.hpp





Variable Documentation


	
std::function<bool(const strategy::DynamicPoolMap&)> umpire::strategy::heuristic_percent_releasable(int percentage)


	Return true if specified percentage of pool is releasable. 

When the specified percentage of the pool has been deallocated back to the pool, this heuristic will return true.


	Return
	True if specified percentage of memory in pool is releasable. 



	Parameters
	
	percentage: The integer percentage of releasable memory to actual memory used by the pool.




















          

      

      

    

  

    
      
          
            
  
Variable umpire::strategy::heuristic_percent_releasable_list


	Defined in File DynamicPoolHeuristic.hpp
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std::function<bool(const strategy::DynamicPoolList&)> umpire::strategy::heuristic_percent_releasable_list(int percentage)


	Return true if specified percentage of pool is releasable. 

When the specified percentage of the pool has been deallocated back to the pool, this heuristic will return true.


	Return
	True if specified percentage of memory in pool is releasable. 



	Parameters
	
	percentage: The integer percentage of releasable memory to actual memory used by the pool.




















          

      

      

    

  

    
      
          
            
  
Variable umpire::util::defaultLevel


	Defined in File Logger.cpp
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Variable umpire_ver_2_found


	Defined in File Umpire.cpp





Variable Documentation


Warning

doxygenvariable: Cannot find variable “umpire_ver_2_found” in doxygen xml output for project “umpire” from directory: ../doxygen/xml/
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Define _XOPEN_SOURCE_EXTENDED


	Defined in File FixedPool.cpp





Define Documentation


Warning

doxygendefine: Cannot find define “_XOPEN_SOURCE_EXTENDED” in doxygen xml output for project “umpire” from directory: ../doxygen/xml/
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Define UMPIRE_Allocator_INL


	Defined in File Allocator.inl





Define Documentation


	
UMPIRE_Allocator_INL
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Define UMPIRE_ASSERT


	Defined in File Macros.hpp
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UMPIRE_ASSERT(condition)
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Define UMPIRE_DefaultMemoryResource_INL


	Defined in File DefaultMemoryResource.inl
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UMPIRE_DefaultMemoryResource_INL
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Define UMPIRE_ERROR


	Defined in File Macros.hpp
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UMPIRE_ERROR(msg)
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Define UMPIRE_LOG


	Defined in File Macros.hpp





Define Documentation


	
UMPIRE_LOG(lvl, msg)
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Define UMPIRE_MemoryMap_INL


	Defined in File MemoryMap.inl
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UMPIRE_MemoryMap_INL
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Define UMPIRE_NullMemoryResource_INL


	Defined in File NullMemoryResource.cpp





Define Documentation


Warning

doxygendefine: Cannot find define “UMPIRE_NullMemoryResource_INL” in doxygen xml output for project “umpire” from directory: ../doxygen/xml/
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Define UMPIRE_RECORD_STATISTIC


	Defined in File Macros.hpp





Define Documentation


	
UMPIRE_RECORD_STATISTIC(name, ...)
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Define UMPIRE_REPLAY


	Defined in File Replay.hpp





Define Documentation


	
UMPIRE_REPLAY(msg)
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Define UMPIRE_ResourceManager_INL


	Defined in File ResourceManager.inl
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UMPIRE_ResourceManager_INL
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Define UMPIRE_TypedAllocator_INL


	Defined in File TypedAllocator.inl
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UMPIRE_TypedAllocator_INL
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Define UMPIRE_UNUSED_ARG


	Defined in File Macros.hpp
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UMPIRE_UNUSED_ARG(x)
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Define UMPIRE_USE_VAR


	Defined in File Macros.hpp
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UMPIRE_USE_VAR(x)
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Typedef umpire::strategy::DynamicPool


	Defined in File DynamicPool.hpp
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using umpire::strategy::DynamicPool = DynamicPoolMap
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Typedef umpire_allocator


	Defined in File typesUmpire.h
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typedef struct s_umpire_allocator umpire_allocator
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Typedef umpire_resourcemanager


	Defined in File typesUmpire.h





Typedef Documentation


	
typedef struct s_umpire_resourcemanager umpire_resourcemanager
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Typedef umpire_SHROUD_array


	Defined in File typesUmpire.h
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typedef struct s_umpire_SHROUD_array umpire_SHROUD_array


	









          

      

      

    

  

  
    
    Typedef umpire_SHROUD_capsule_data
    

    

    
 
  

    
      
          
            
  
Typedef umpire_SHROUD_capsule_data


	Defined in File typesUmpire.h





Typedef Documentation


	
typedef struct s_umpire_SHROUD_capsule_data umpire_SHROUD_capsule_data
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Typedef umpire_strategy_allocationadvisor


	Defined in File typesUmpire.h
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typedef struct s_umpire_strategy_allocationadvisor umpire_strategy_allocationadvisor
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Typedef umpire_strategy_allocationprefetcher


	Defined in File typesUmpire.h
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typedef struct s_umpire_strategy_allocationprefetcher umpire_strategy_allocationprefetcher
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Typedef umpire_strategy_dynamicpool


	Defined in File typesUmpire.h
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typedef struct s_umpire_strategy_dynamicpool umpire_strategy_dynamicpool
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Typedef umpire_strategy_dynamicpoollist


	Defined in File typesUmpire.h
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typedef struct s_umpire_strategy_dynamicpoollist umpire_strategy_dynamicpoollist
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Typedef umpire_strategy_fixedpool


	Defined in File typesUmpire.h
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typedef struct s_umpire_strategy_fixedpool umpire_strategy_fixedpool
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Typedef umpire_strategy_namedallocationstrategy


	Defined in File typesUmpire.h
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typedef struct s_umpire_strategy_namedallocationstrategy umpire_strategy_namedallocationstrategy


	









          

      

      

    

  

  
    
    Typedef umpire_strategy_threadsafeallocator
    

    

    
 
  

    
      
          
            
  
Typedef umpire_strategy_threadsafeallocator


	Defined in File typesUmpire.h
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typedef struct s_umpire_strategy_threadsafeallocator umpire_strategy_threadsafeallocator
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Contribution Guide

This document is intented for developers who want to add new features or
bugfixes to Umpire. It assumes you have some familiarity with git and GitHub.
It will discuss what a good pull request (PR) looks like, and the tests that
your PR must pass before it can be merged into Umpire.


Forking Umpire

If you aren’t an Umpire deveolper at LLNL, then you won’t have permission to
push new branches to the repository. First, you should create a fork [https://github.com/LLNL/Umpire/fork]. This will create a copy of the Umpire
repository that you own, and will ensure you can push your changes up to GitHub
and create pull requests.


Developing a New Feature

New features should be based on the develop branch. When you want to create
a new feature, first ensure you have an up-to-date copy of the develop
branch:

$ git checkout develop
$ git pull origin develop





You can now create a new branch to develop your feature on:

$ git checkout -b feature/<name-of-feature>





Proceed to develop your feature on this branch, and add tests that will exercise
your new code. If you are creating new methods or classes, please add Doxygen
documentation.

Once your feature is complete and your tests are passing, you can push your
branch to GitHub and create a PR.




Developing a Bug Fix

First, check if the change you want to make has been fixed in develop. If
so, we suggest you either start using the develop branch, or temporarily
apply the fix to whichever version of Umpire you are using.

If the bug is still unfixed, first make sure you have an up-to-date copy
of the develop branch:

$ git checkout develop
$ git pull origin develop





Then create a new branch for your bugfix:

$ git checkout -b bugfix/<name-of-bug>





First, add a test that reproduces the bug you have found. Then develop your
bugfix as normal, and ensure to make test to check your changes actually
fix the bug.

Once you are finished, you can push your branch to GitHub, then create a PR.




Creating a Pull Request

You can create a new PR here [https://github.com/LLNL/Umpire/compare].
Ensure that your PR base is the develop branch of Umpire.

Add a descriptive title explaining the bug you fixed or the feature you have
added, and put a longer description of the changes you have made in the comment
box.

Once your PR has been created, it will be run through our automated tests and
also be reviewed by Umpire team members. Providing the branch passes both the
tests and reviews, it will be merged into Umpire.




Tests

Umpire uses Bamboo for continuous integration tests. Our tests are automatically
run against every new pull request, and passing all tests is a requirement for
merging your PR. If you are developing a bugfix or a new feature, please add a
test that checks the correctness of your new code. Umpire is used on a wide
variety of systems with a number of configurations, and adding new tests helps
ensure that all features work as expected across these environments.

Umpire’s tests are all in the test directory and are split up by component.
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	File MemoryOperation.hpp


	File MemoryOperationRegistry.cpp


	File MemoryOperationRegistry.hpp


	File NumaMoveOperation.cpp


	File NumaMoveOperation.hpp










          

      

      

    

  

  
    
    Directory resource
    

    

    
 
  

    
      
          
            
  
Directory resource

↰ Parent directory (umpire)

Directory path: umpire/resource


Files


	File CudaConstantMemoryResource.hpp


	File CudaConstantMemoryResourceFactory.cpp


	File CudaConstantMemoryResourceFactory.hpp


	File CudaDeviceResourceFactory.cpp


	File CudaDeviceResourceFactory.hpp


	File CudaPinnedMemoryResourceFactory.cpp


	File CudaPinnedMemoryResourceFactory.hpp


	File CudaUnifiedMemoryResourceFactory.cpp


	File CudaUnifiedMemoryResourceFactory.hpp


	File DefaultMemoryResource.hpp


	File DefaultMemoryResource.inl


	File HipConstantMemoryResource.cpp


	File HipConstantMemoryResource.hpp


	File HipConstantMemoryResourceFactory.cpp


	File HipConstantMemoryResourceFactory.hpp


	File HipDeviceResourceFactory.cpp


	File HipDeviceResourceFactory.hpp


	File HipPinnedMemoryResourceFactory.cpp


	File HipPinnedMemoryResourceFactory.hpp


	File HostResourceFactory.cpp


	File HostResourceFactory.hpp


	File MemoryResource.cpp


	File MemoryResource.hpp


	File MemoryResourceFactory.hpp


	File MemoryResourceRegistry.cpp


	File MemoryResourceRegistry.hpp


	File MemoryResourceTypes.hpp


	File NullMemoryResource.cpp


	File NullMemoryResource.hpp


	File NullMemoryResourceFactory.cpp


	File NullMemoryResourceFactory.hpp










          

      

      

    

  

  
    
    Directory strategy
    

    

    
 
  

    
      
          
            
  
Directory strategy

↰ Parent directory (umpire)

Directory path: umpire/strategy


Subdirectories


	Directory mixins







Files


	File AllocationAdvisor.cpp


	File AllocationAdvisor.hpp


	File AllocationPrefetcher.cpp


	File AllocationPrefetcher.hpp


	File AllocationStrategy.cpp


	File AllocationStrategy.hpp


	File AllocationTracker.cpp


	File AllocationTracker.hpp


	File DynamicPool.hpp


	File DynamicPoolHeuristic.cpp


	File DynamicPoolHeuristic.hpp


	File DynamicPoolList.cpp


	File DynamicPoolList.hpp


	File DynamicPoolMap.cpp


	File DynamicPoolMap.hpp


	File DynamicSizePool.hpp


	File FixedPool.cpp


	File FixedPool.hpp


	File FixedSizePool.hpp


	File MixedPool.cpp


	File MixedPool.hpp


	File MonotonicAllocationStrategy.cpp


	File MonotonicAllocationStrategy.hpp


	File NamedAllocationStrategy.cpp


	File NamedAllocationStrategy.hpp


	File NumaPolicy.cpp


	File NumaPolicy.hpp


	File SizeLimiter.cpp


	File SizeLimiter.hpp


	File SlotPool.cpp


	File SlotPool.hpp


	File StdAllocator.hpp


	File ThreadSafeAllocator.cpp


	File ThreadSafeAllocator.hpp


	File ZeroByteHandler.cpp


	File ZeroByteHandler.hpp










          

      

      

    

  

  
    
    Directory mixins
    

    

    
 
  

    
      
          
            
  
Directory mixins

↰ Parent directory (umpire/strategy)

Directory path: umpire/strategy/mixins


Files


	File Inspector.cpp


	File Inspector.hpp










          

      

      

    

  

  
    
    Directory util
    

    

    
 
  

    
      
          
            
  
Directory util

↰ Parent directory (umpire)

Directory path: umpire/util


Files


	File allocation_statistics.cpp


	File allocation_statistics.hpp


	File AllocationMap.cpp


	File AllocationMap.hpp


	File AllocationRecord.hpp


	File detect_vendor.cpp


	File detect_vendor.hpp


	File Exception.cpp


	File Exception.hpp


	File FixedMallocPool.cpp


	File FixedMallocPool.hpp


	File io.cpp


	File io.hpp


	File Logger.cpp


	File Logger.hpp


	File Macros.hpp


	File make_unique.hpp


	File MemoryMap.hpp


	File MemoryMap.inl


	File MemoryResourceTraits.hpp


	File MPI.cpp


	File MPI.hpp


	File numa.cpp


	File numa.hpp


	File OutputBuffer.cpp


	File OutputBuffer.hpp


	File Platform.hpp


	File Statistic.cpp


	File Statistic.hpp


	File statistic_helper.hpp


	File StatisticsDatabase.cpp


	File StatisticsDatabase.hpp


	File wrap_allocator.hpp










          

      

      

    

  

  
    
    File Allocator.cpp
    

    

    
 
  

    
      
          
            
  
File Allocator.cpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/Allocator.cpp)


	Includes


	Namespaces


	Functions







Definition (umpire/Allocator.cpp)



	Program Listing for File Allocator.cpp








Includes


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/Replay.hpp (File Replay.hpp)


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/Statistic.hpp (File Statistic.hpp)


	umpire/util/StatisticsDatabase.hpp (File StatisticsDatabase.hpp)







Namespaces


	Namespace umpire







Functions


	Function umpire::operator<<(std::ostream&, const Allocator&)










          

      

      

    

  

  
    
    File Allocator.hpp
    

    

    
 
  

    
      
          
            
  
File Allocator.hpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/Allocator.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/Allocator.hpp)



	Program Listing for File Allocator.hpp








Includes


	cstddef


	memory


	ostream


	umpire/Allocator.inl (File Allocator.inl)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/util/Platform.hpp (File Platform.hpp)







Included By


	File Allocator.cpp


	File Allocator.inl


	File DeviceAllocator.hpp


	File wrapAllocator.cpp


	File wrapResourceManager.cpp


	File wrapUmpire.cpp


	File Replay.cpp


	File ResourceManager.hpp


	File AllocationAdvisor.hpp


	File AllocationPrefetcher.hpp


	File AllocationTracker.hpp


	File DynamicPoolList.cpp


	File DynamicPoolMap.cpp


	File FixedPool.hpp


	File MixedPool.hpp


	File MonotonicAllocationStrategy.hpp


	File NamedAllocationStrategy.hpp


	File NumaPolicy.hpp


	File SizeLimiter.hpp


	File SlotPool.hpp


	File ThreadSafeAllocator.hpp


	File ZeroByteHandler.hpp


	File TypedAllocator.hpp


	File Umpire.hpp


	File wrap_allocator.hpp







Namespaces


	Namespace umpire







Classes


	Class Allocator










          

      

      

    

  

  
    
    File Allocator.inl
    

    

    
 
  

    
      
          
            
  
File Allocator.inl

↰ Parent directory (umpire)


Contents


	Definition (umpire/Allocator.inl)


	Includes


	Included By


	Namespaces


	Defines







Definition (umpire/Allocator.inl)



	Program Listing for File Allocator.inl








Includes


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/Replay.hpp (File Replay.hpp)


	umpire/config.hpp


	umpire/util/Macros.hpp (File Macros.hpp)







Included By


	File Allocator.hpp







Namespaces


	Namespace umpire







Defines


	Define UMPIRE_Allocator_INL










          

      

      

    

  

  
    
    File DeviceAllocator.cpp
    

    

    
 
  

    
      
          
            
  
File DeviceAllocator.cpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/DeviceAllocator.cpp)


	Includes


	Namespaces







Definition (umpire/DeviceAllocator.cpp)



	Program Listing for File DeviceAllocator.cpp








Includes


	umpire/DeviceAllocator.hpp (File DeviceAllocator.hpp)


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/resource/MemoryResourceTypes.hpp (File MemoryResourceTypes.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire










          

      

      

    

  

  
    
    File DeviceAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File DeviceAllocator.hpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/DeviceAllocator.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/DeviceAllocator.hpp)



	Program Listing for File DeviceAllocator.hpp








Includes


	umpire/Allocator.hpp (File Allocator.hpp)







Included By


	File DeviceAllocator.cpp







Namespaces


	Namespace umpire







Classes


	Class DeviceAllocator










          

      

      

    

  

  
    
    File Replay.cpp
    

    

    
 
  

    
      
          
            
  
File Replay.cpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/Replay.cpp)


	Includes


	Namespaces


	Functions


	Variables







Definition (umpire/Replay.cpp)



	Program Listing for File Replay.cpp








Includes


	iostream


	stdlib.h


	strings.h


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/Replay.hpp (File Replay.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/strategy/DynamicPool.hpp (File DynamicPool.hpp)


	umpire/util/io.hpp (File io.hpp)


	unistd.h







Namespaces


	Namespace umpire







Functions


	Function umpire::operator<<(std::ostream&, umpire::strategy::DynamicPoolMap::CoalesceHeuristic&)


	Function umpire::operator<<(std::ostream&, umpire::strategy::DynamicPoolList::CoalesceHeuristic&)


	Function umpire::operator<<(std::ostream&, umpire::Allocator&)







Variables


	Variable umpire::env_name










          

      

      

    

  

  
    
    File Replay.hpp
    

    

    
 
  

    
      
          
            
  
File Replay.hpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/Replay.hpp)


	Includes


	Included By


	Namespaces


	Classes


	Defines







Definition (umpire/Replay.hpp)



	Program Listing for File Replay.hpp








Includes


	chrono


	iostream


	sstream


	string


	umpire/strategy/DynamicPool.hpp (File DynamicPool.hpp)


	umpire/strategy/DynamicPoolList.hpp (File DynamicPoolList.hpp)


	umpire/strategy/DynamicPoolMap.hpp (File DynamicPoolMap.hpp)







Included By


	File Allocator.cpp


	File Allocator.inl


	File Replay.cpp


	File MemoryResourceRegistry.cpp


	File ResourceManager.inl


	File DynamicPoolList.cpp


	File DynamicPoolMap.cpp


	File AllocationMap.cpp


	File MPI.cpp







Namespaces


	Namespace umpire







Classes


	Class Replay







Defines


	Define UMPIRE_REPLAY










          

      

      

    

  

  
    
    File ResourceManager.cpp
    

    

    
 
  

    
      
          
            
  
File ResourceManager.cpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/ResourceManager.cpp)


	Includes


	Variables







Definition (umpire/ResourceManager.cpp)



	Program Listing for File ResourceManager.cpp








Includes


	cuda_runtime_api.h


	iterator


	memory


	sstream


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/config.hpp


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)


	umpire/op/MemoryOperationRegistry.hpp (File MemoryOperationRegistry.hpp)


	umpire/resource/CudaDeviceResourceFactory.hpp (File CudaDeviceResourceFactory.hpp)


	umpire/resource/CudaPinnedMemoryResourceFactory.hpp (File CudaPinnedMemoryResourceFactory.hpp)


	umpire/resource/CudaUnifiedMemoryResourceFactory.hpp (File CudaUnifiedMemoryResourceFactory.hpp)


	umpire/resource/HostResourceFactory.hpp (File HostResourceFactory.hpp)


	umpire/resource/MemoryResourceRegistry.hpp (File MemoryResourceRegistry.hpp)


	umpire/resource/NullMemoryResourceFactory.hpp (File NullMemoryResourceFactory.hpp)


	umpire/strategy/AllocationTracker.hpp (File AllocationTracker.hpp)


	umpire/strategy/DynamicPool.hpp (File DynamicPool.hpp)


	umpire/strategy/FixedPool.hpp (File FixedPool.hpp)


	umpire/strategy/ZeroByteHandler.hpp (File ZeroByteHandler.hpp)


	umpire/util/MPI.hpp (File MPI.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/io.hpp (File io.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)


	umpire/util/wrap_allocator.hpp (File wrap_allocator.hpp)







Variables


	Variable s_null_resource_name


	Variable s_zero_byte_pool_name










          

      

      

    

  

  
    
    File ResourceManager.hpp
    

    

    
 
  

    
      
          
            
  
File ResourceManager.hpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/ResourceManager.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/ResourceManager.hpp)



	Program Listing for File ResourceManager.hpp








Includes


	list


	memory


	mutex


	string


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/ResourceManager.inl (File ResourceManager.inl)


	umpire/resource/MemoryResourceTypes.hpp (File MemoryResourceTypes.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/util/AllocationMap.hpp (File AllocationMap.hpp)


	unordered_map


	vector







Included By


	File Allocator.cpp


	File DeviceAllocator.cpp


	File wrapResourceManager.cpp


	File GenericReallocateOperation.cpp


	File HostReallocateOperation.cpp


	File DefaultMemoryResource.inl


	File HipConstantMemoryResource.cpp


	File ResourceManager.cpp


	File ResourceManager.inl


	File AllocationAdvisor.cpp


	File AllocationPrefetcher.cpp


	File DynamicPoolHeuristic.cpp


	File DynamicPoolList.cpp


	File DynamicPoolMap.cpp


	File Inspector.cpp


	File MonotonicAllocationStrategy.cpp


	File NumaPolicy.cpp


	File SizeLimiter.cpp


	File ThreadSafeAllocator.cpp


	File ZeroByteHandler.cpp


	File Umpire.cpp


	File Umpire.hpp







Namespaces


	Namespace umpire


	Namespace umpire::op


	Namespace umpire::strategy







Classes


	Class ResourceManager










          

      

      

    

  

  
    
    File ResourceManager.inl
    

    

    
 
  

    
      
          
            
  
File ResourceManager.inl

↰ Parent directory (umpire)


Contents


	Definition (umpire/ResourceManager.inl)


	Includes


	Included By


	Namespaces


	Defines







Definition (umpire/ResourceManager.inl)



	Program Listing for File ResourceManager.inl








Includes


	sstream


	umpire/Replay.hpp (File Replay.hpp)


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/AllocationTracker.hpp (File AllocationTracker.hpp)


	umpire/strategy/ZeroByteHandler.hpp (File ZeroByteHandler.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)


	umpire/util/wrap_allocator.hpp (File wrap_allocator.hpp)







Included By


	File ResourceManager.hpp







Namespaces


	Namespace umpire







Defines


	Define UMPIRE_ResourceManager_INL










          

      

      

    

  

  
    
    File TypedAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File TypedAllocator.hpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/TypedAllocator.hpp)


	Includes


	Namespaces


	Classes







Definition (umpire/TypedAllocator.hpp)



	Program Listing for File TypedAllocator.hpp








Includes


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/TypedAllocator.inl (File TypedAllocator.inl)







Namespaces


	Namespace umpire







Classes


	Template Class TypedAllocator










          

      

      

    

  

  
    
    File TypedAllocator.inl
    

    

    
 
  

    
      
          
            
  
File TypedAllocator.inl

↰ Parent directory (umpire)


Contents


	Definition (umpire/TypedAllocator.inl)


	Includes


	Included By


	Namespaces


	Defines







Definition (umpire/TypedAllocator.inl)



	Program Listing for File TypedAllocator.inl








Includes


	umpire/util/Macros.hpp (File Macros.hpp)







Included By


	File TypedAllocator.hpp







Namespaces


	Namespace umpire







Defines


	Define UMPIRE_TypedAllocator_INL










          

      

      

    

  

  
    
    File Umpire.cpp
    

    

    
 
  

    
      
          
            
  
File Umpire.cpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/Umpire.cpp)


	Includes


	Namespaces


	Functions


	Variables







Definition (umpire/Umpire.cpp)



	Program Listing for File Umpire.cpp








Includes


	algorithm


	iostream


	iterator


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/Umpire.hpp (File Umpire.hpp)


	umpire/config.hpp







Namespaces


	Namespace umpire







Functions


	Function umpire::get_allocator_records


	Function umpire::print_allocator_records







Variables


	Variable umpire_ver_2_found










          

      

      

    

  

  
    
    File Umpire.hpp
    

    

    
 
  

    
      
          
            
  
File Umpire.hpp

↰ Parent directory (umpire)


Contents


	Definition (umpire/Umpire.hpp)


	Includes


	Included By


	Namespaces


	Functions







Definition (umpire/Umpire.hpp)



	Program Listing for File Umpire.hpp








Includes


	iostream


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/config.hpp


	umpire/util/AllocationRecord.hpp (File AllocationRecord.hpp)


	umpire/util/MPI.hpp (File MPI.hpp)


	umpire/util/io.hpp (File io.hpp)







Included By


	File Umpire.cpp







Namespaces


	Namespace umpire







Functions


	Function umpire::finalize


	Function umpire::free


	Function umpire::get_major_version


	Function umpire::get_minor_version


	Function umpire::get_patch_version


	Function umpire::get_rc_version


	Function umpire::initialize


	Function umpire::malloc










          

      

      

    

  

  
    
    File CudaMallocAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File CudaMallocAllocator.hpp

↰ Parent directory (umpire/alloc)


Contents


	Definition (umpire/alloc/CudaMallocAllocator.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/alloc/CudaMallocAllocator.hpp)



	Program Listing for File CudaMallocAllocator.hpp








Includes


	cuda_runtime_api.h







Included By


	File CudaDeviceResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::alloc







Classes


	Struct CudaMallocAllocator










          

      

      

    

  

  
    
    File CudaMallocManagedAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File CudaMallocManagedAllocator.hpp

↰ Parent directory (umpire/alloc)


Contents


	Definition (umpire/alloc/CudaMallocManagedAllocator.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/alloc/CudaMallocManagedAllocator.hpp)



	Program Listing for File CudaMallocManagedAllocator.hpp








Includes


	cuda_runtime_api.h







Included By


	File CudaUnifiedMemoryResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::alloc







Classes


	Struct CudaMallocManagedAllocator










          

      

      

    

  

  
    
    File CudaPinnedAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File CudaPinnedAllocator.hpp

↰ Parent directory (umpire/alloc)


Contents


	Definition (umpire/alloc/CudaPinnedAllocator.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/alloc/CudaPinnedAllocator.hpp)



	Program Listing for File CudaPinnedAllocator.hpp








Includes


	cuda_runtime_api.h







Included By


	File CudaPinnedMemoryResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::alloc







Classes


	Struct CudaPinnedAllocator










          

      

      

    

  

  
    
    File HipMallocAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File HipMallocAllocator.hpp

↰ Parent directory (umpire/alloc)


Contents


	Definition (umpire/alloc/HipMallocAllocator.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/alloc/HipMallocAllocator.hpp)



	Program Listing for File HipMallocAllocator.hpp








Includes


	hip/hip_runtime.h







Included By


	File HipDeviceResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::alloc







Classes


	Struct HipMallocAllocator










          

      

      

    

  

  
    
    File HipPinnedAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File HipPinnedAllocator.hpp

↰ Parent directory (umpire/alloc)


Contents


	Definition (umpire/alloc/HipPinnedAllocator.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/alloc/HipPinnedAllocator.hpp)



	Program Listing for File HipPinnedAllocator.hpp








Includes


	hip/hip_runtime.h







Included By


	File HipPinnedMemoryResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::alloc







Classes


	Struct HipPinnedAllocator










          

      

      

    

  

  
    
    File MallocAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File MallocAllocator.hpp

↰ Parent directory (umpire/alloc)


Contents


	Definition (umpire/alloc/MallocAllocator.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/alloc/MallocAllocator.hpp)



	Program Listing for File MallocAllocator.hpp








Includes


	cstdlib


	umpire/util/Macros.hpp (File Macros.hpp)







Included By


	File HostResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::alloc







Classes


	Struct MallocAllocator










          

      

      

    

  

  
    
    File PosixMemalignAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File PosixMemalignAllocator.hpp

↰ Parent directory (umpire/alloc)


Contents


	Definition (umpire/alloc/PosixMemalignAllocator.hpp)


	Includes


	Namespaces


	Classes







Definition (umpire/alloc/PosixMemalignAllocator.hpp)



	Program Listing for File PosixMemalignAllocator.hpp








Includes


	stdlib.h


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/numa.hpp (File numa.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::alloc







Classes


	Struct PosixMemalignAllocator










          

      

      

    

  

  
    
    File genfumpiresplicer.f
    

    

    
 
  

    
      
          
            
  
File genfumpiresplicer.f

↰ Parent directory (umpire/interface/c_fortran)


Contents


	Definition (umpire/interface/c_fortran/genfumpiresplicer.f)







Definition (umpire/interface/c_fortran/genfumpiresplicer.f)



	Program Listing for File genfumpiresplicer.f











          

      

      

    

  

  
    
    File genumpiresplicer.py
    

    

    
 
  

    
      
          
            
  
File genumpiresplicer.py

↰ Parent directory (umpire/interface/c_fortran)


Contents


	Definition (umpire/interface/c_fortran/genumpiresplicer.py)


	Namespaces


	Functions


	Variables







Definition (umpire/interface/c_fortran/genumpiresplicer.py)



	Program Listing for File genumpiresplicer.py








Namespaces


	Namespace genumpiresplicer







Functions


	Function genumpiresplicer::gen_bounds


	Function genumpiresplicer::gen_fortran


	Function genumpiresplicer::gen_methods







Variables


	Variable genumpiresplicer::maxdims


	Variable genumpiresplicer::types










          

      

      

    

  

  
    
    File shroudrt.cpp
    

    

    
 
  

    
      
          
            
  
File shroudrt.cpp

↰ Parent directory (umpire/interface/c_fortran)


Contents


	Definition (umpire/interface/c_fortran/shroudrt.cpp)


	Includes


	Functions







Definition (umpire/interface/c_fortran/shroudrt.cpp)



	Program Listing for File shroudrt.cpp








Includes


	string.h







Functions


	Function shroud_c_loc


	Function shroud_c_loc_


	Function shroud_FccCopy(char *, int, const char *)










          

      

      

    

  

  
    
    File shroudrt.hpp
    

    

    
 
  

    
      
          
            
  
File shroudrt.hpp

↰ Parent directory (umpire/interface/c_fortran)


Contents


	Definition (umpire/interface/c_fortran/shroudrt.hpp)


	Included By


	Functions







Definition (umpire/interface/c_fortran/shroudrt.hpp)



	Program Listing for File shroudrt.hpp








Included By


	File umpire.h







Functions


	Function shroud_FccCopy(char *, int, const char *)










          

      

      

    

  

  
    
    File typesUmpire.h
    

    

    
 
  

    
      
          
            
  
File typesUmpire.h

↰ Parent directory (umpire/interface/c_fortran)


Contents


	Definition (umpire/interface/c_fortran/typesUmpire.h)


	Includes


	Included By


	Classes


	Functions


	Typedefs







Definition (umpire/interface/c_fortran/typesUmpire.h)



	Program Listing for File typesUmpire.h








Includes


	stddef.h







Included By


	File wrapAllocator.h


	File wrapResourceManager.h


	File wrapUmpire.cpp







Classes


	Struct s_umpire_allocator


	Struct s_umpire_resourcemanager


	Struct s_umpire_SHROUD_array


	Struct s_umpire_SHROUD_capsule_data


	Struct s_umpire_strategy_allocationadvisor


	Struct s_umpire_strategy_allocationprefetcher


	Struct s_umpire_strategy_dynamicpool


	Struct s_umpire_strategy_dynamicpoollist


	Struct s_umpire_strategy_fixedpool


	Struct s_umpire_strategy_namedallocationstrategy


	Struct s_umpire_strategy_threadsafeallocator







Functions


	Function umpire_SHROUD_memory_destructor(umpire_SHROUD_capsule_data *)







Typedefs


	Typedef umpire_allocator


	Typedef umpire_resourcemanager


	Typedef umpire_SHROUD_array


	Typedef umpire_SHROUD_capsule_data


	Typedef umpire_strategy_allocationadvisor


	Typedef umpire_strategy_allocationprefetcher


	Typedef umpire_strategy_dynamicpool


	Typedef umpire_strategy_dynamicpoollist


	Typedef umpire_strategy_fixedpool


	Typedef umpire_strategy_namedallocationstrategy


	Typedef umpire_strategy_threadsafeallocator










          

      

      

    

  

  
    
    File wrapAllocator.cpp
    

    

    
 
  

    
      
          
            
  
File wrapAllocator.cpp

↰ Parent directory (umpire/interface/c_fortran)


Contents


	Definition (umpire/interface/c_fortran/wrapAllocator.cpp)


	Includes


	Functions







Definition (umpire/interface/c_fortran/wrapAllocator.cpp)



	Program Listing for File wrapAllocator.cpp








Includes


	cstddef


	cstring


	string


	umpire/Allocator.hpp (File Allocator.hpp)


	wrapAllocator.h (File wrapAllocator.h)







Functions


	Function umpire_allocator_allocate(umpire_allocator *, size_t)


	Function umpire_allocator_deallocate(umpire_allocator *, void *)


	Function umpire_allocator_delete(umpire_allocator *)


	Function umpire_allocator_get_actual_size(umpire_allocator *)


	Function umpire_allocator_get_current_size(umpire_allocator *)


	Function umpire_allocator_get_high_watermark(umpire_allocator *)


	Function umpire_allocator_get_id(umpire_allocator *)


	Function umpire_allocator_get_name(umpire_allocator *)


	Function umpire_allocator_get_name_bufferify(umpire_allocator *, umpire_SHROUD_array *)


	Function umpire_allocator_get_size(umpire_allocator *, void *)


	Function umpire_allocator_release(umpire_allocator *)


	Function umpire_ShroudCopyStringAndFree










          

      

      

    

  

  
    
    File wrapAllocator.h
    

    

    
 
  

    
      
          
            
  
File wrapAllocator.h

↰ Parent directory (umpire/interface/c_fortran)

Shroud generated wrapper for Allocator class.


Contents


	Definition (umpire/interface/c_fortran/wrapAllocator.h)


	Includes


	Included By


	Functions







Definition (umpire/interface/c_fortran/wrapAllocator.h)



	Program Listing for File wrapAllocator.h








Includes


	stddef.h


	typesUmpire.h (File typesUmpire.h)







Included By


	File wrapAllocator.cpp


	File umpire.h







Functions


	Function umpire_allocator_allocate(umpire_allocator *, size_t)


	Function umpire_allocator_deallocate(umpire_allocator *, void *)


	Function umpire_allocator_delete(umpire_allocator *)


	Function umpire_allocator_get_actual_size(umpire_allocator *)


	Function umpire_allocator_get_current_size(umpire_allocator *)


	Function umpire_allocator_get_high_watermark(umpire_allocator *)


	Function umpire_allocator_get_id(umpire_allocator *)


	Function umpire_allocator_get_name(umpire_allocator *)


	Function umpire_allocator_get_name_bufferify(umpire_allocator *, umpire_SHROUD_array *)


	Function umpire_allocator_get_size(umpire_allocator *, void *)


	Function umpire_allocator_release(umpire_allocator *)










          

      

      

    

  

  
    
    File wrapResourceManager.cpp
    

    

    
 
  

    
      
          
            
  
File wrapResourceManager.cpp

↰ Parent directory (umpire/interface/c_fortran)


Contents


	Definition (umpire/interface/c_fortran/wrapResourceManager.cpp)


	Includes


	Functions







Definition (umpire/interface/c_fortran/wrapResourceManager.cpp)



	Program Listing for File wrapResourceManager.cpp








Includes


	string


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/AllocationAdvisor.hpp (File AllocationAdvisor.hpp)


	umpire/strategy/AllocationPrefetcher.hpp (File AllocationPrefetcher.hpp)


	umpire/strategy/DynamicPool.hpp (File DynamicPool.hpp)


	umpire/strategy/DynamicPoolList.hpp (File DynamicPoolList.hpp)


	umpire/strategy/FixedPool.hpp (File FixedPool.hpp)


	umpire/strategy/NamedAllocationStrategy.hpp (File NamedAllocationStrategy.hpp)


	umpire/strategy/ThreadSafeAllocator.hpp (File ThreadSafeAllocator.hpp)


	wrapResourceManager.h (File wrapResourceManager.h)







Functions


	Function umpire_resourcemanager_copy_all(umpire_resourcemanager *, void *, void *)


	Function umpire_resourcemanager_copy_with_size(umpire_resourcemanager *, void *, void *, size_t)


	Function umpire_resourcemanager_deallocate(umpire_resourcemanager *, void *)


	Function umpire_resourcemanager_get_allocator_by_id(umpire_resourcemanager *, const int, umpire_allocator *)


	Function umpire_resourcemanager_get_allocator_by_name(umpire_resourcemanager *, const char *, umpire_allocator *)


	Function umpire_resourcemanager_get_allocator_by_name_bufferify(umpire_resourcemanager *, const char *, int, umpire_allocator *)


	Function umpire_resourcemanager_get_allocator_for_ptr(umpire_resourcemanager *, void *, umpire_allocator *)


	Function umpire_resourcemanager_get_instance(umpire_resourcemanager *)


	Function umpire_resourcemanager_get_size(umpire_resourcemanager *, void *)


	Function umpire_resourcemanager_has_allocator(umpire_resourcemanager *, void *)


	Function umpire_resourcemanager_is_allocator(umpire_resourcemanager *, const char *)


	Function umpire_resourcemanager_is_allocator_bufferify(umpire_resourcemanager *, const char *, int)


	Function umpire_resourcemanager_make_allocator_advisor(umpire_resourcemanager *, const char *, umpire_allocator, const char *, int, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_advisor(umpire_resourcemanager *, const char *, int, umpire_allocator, const char *, int, int, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_fixed_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_list_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_named(umpire_resourcemanager *, const char *, int, umpire_allocator, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_prefetcher(umpire_resourcemanager *, const char *, int, umpire_allocator, int, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_thread_safe(umpire_resourcemanager *, const char *, int, umpire_allocator, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_fixed_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_list_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_named(umpire_resourcemanager *, const char *, umpire_allocator, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_prefetcher(umpire_resourcemanager *, const char *, umpire_allocator, int, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_thread_safe(umpire_resourcemanager *, const char *, umpire_allocator, umpire_allocator *)


	Function umpire_resourcemanager_memset_all(umpire_resourcemanager *, void *, int)


	Function umpire_resourcemanager_memset_with_size(umpire_resourcemanager *, void *, int, size_t)


	Function umpire_resourcemanager_move(umpire_resourcemanager *, void *, umpire_allocator)


	Function umpire_resourcemanager_reallocate_default(umpire_resourcemanager *, void *, size_t)


	Function umpire_resourcemanager_reallocate_with_allocator(umpire_resourcemanager *, void *, size_t, umpire_allocator)


	Function umpire_resourcemanager_register_allocator(umpire_resourcemanager *, const char *, umpire_allocator)


	Function umpire_resourcemanager_register_allocator_bufferify(umpire_resourcemanager *, const char *, int, umpire_allocator)










          

      

      

    

  

  
    
    File wrapResourceManager.h
    

    

    
 
  

    
      
          
            
  
File wrapResourceManager.h

↰ Parent directory (umpire/interface/c_fortran)

Shroud generated wrapper for ResourceManager class.


Contents


	Definition (umpire/interface/c_fortran/wrapResourceManager.h)


	Includes


	Included By


	Functions







Definition (umpire/interface/c_fortran/wrapResourceManager.h)



	Program Listing for File wrapResourceManager.h








Includes


	stdbool.h


	stddef.h


	typesUmpire.h (File typesUmpire.h)







Included By


	File wrapResourceManager.cpp


	File umpire.h







Functions


	Function umpire_resourcemanager_copy_all(umpire_resourcemanager *, void *, void *)


	Function umpire_resourcemanager_copy_with_size(umpire_resourcemanager *, void *, void *, size_t)


	Function umpire_resourcemanager_deallocate(umpire_resourcemanager *, void *)


	Function umpire_resourcemanager_get_allocator_by_id(umpire_resourcemanager *, const int, umpire_allocator *)


	Function umpire_resourcemanager_get_allocator_by_name(umpire_resourcemanager *, const char *, umpire_allocator *)


	Function umpire_resourcemanager_get_allocator_by_name_bufferify(umpire_resourcemanager *, const char *, int, umpire_allocator *)


	Function umpire_resourcemanager_get_allocator_for_ptr(umpire_resourcemanager *, void *, umpire_allocator *)


	Function umpire_resourcemanager_get_instance(umpire_resourcemanager *)


	Function umpire_resourcemanager_get_size(umpire_resourcemanager *, void *)


	Function umpire_resourcemanager_has_allocator(umpire_resourcemanager *, void *)


	Function umpire_resourcemanager_is_allocator(umpire_resourcemanager *, const char *)


	Function umpire_resourcemanager_is_allocator_bufferify(umpire_resourcemanager *, const char *, int)


	Function umpire_resourcemanager_make_allocator_advisor(umpire_resourcemanager *, const char *, umpire_allocator, const char *, int, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_advisor(umpire_resourcemanager *, const char *, int, umpire_allocator, const char *, int, int, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_fixed_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_list_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_named(umpire_resourcemanager *, const char *, int, umpire_allocator, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_pool(umpire_resourcemanager *, const char *, int, umpire_allocator, size_t, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_prefetcher(umpire_resourcemanager *, const char *, int, umpire_allocator, int, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_bufferify_thread_safe(umpire_resourcemanager *, const char *, int, umpire_allocator, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_fixed_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_list_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_named(umpire_resourcemanager *, const char *, umpire_allocator, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_pool(umpire_resourcemanager *, const char *, umpire_allocator, size_t, size_t, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_prefetcher(umpire_resourcemanager *, const char *, umpire_allocator, int, umpire_allocator *)


	Function umpire_resourcemanager_make_allocator_thread_safe(umpire_resourcemanager *, const char *, umpire_allocator, umpire_allocator *)


	Function umpire_resourcemanager_memset_all(umpire_resourcemanager *, void *, int)


	Function umpire_resourcemanager_memset_with_size(umpire_resourcemanager *, void *, int, size_t)


	Function umpire_resourcemanager_move(umpire_resourcemanager *, void *, umpire_allocator)


	Function umpire_resourcemanager_reallocate_default(umpire_resourcemanager *, void *, size_t)


	Function umpire_resourcemanager_reallocate_with_allocator(umpire_resourcemanager *, void *, size_t, umpire_allocator)


	Function umpire_resourcemanager_register_allocator(umpire_resourcemanager *, const char *, umpire_allocator)


	Function umpire_resourcemanager_register_allocator_bufferify(umpire_resourcemanager *, const char *, int, umpire_allocator)










          

      

      

    

  

  
    
    File wrapUmpire.cpp
    

    

    
 
  

    
      
          
            
  
File wrapUmpire.cpp

↰ Parent directory (umpire/interface/c_fortran)


Contents


	Definition (umpire/interface/c_fortran/wrapUmpire.cpp)


	Includes


	Functions







Definition (umpire/interface/c_fortran/wrapUmpire.cpp)



	Program Listing for File wrapUmpire.cpp








Includes


	cstdlib


	typesUmpire.h (File typesUmpire.h)


	umpire/Allocator.hpp (File Allocator.hpp)







Functions


	Function umpire_SHROUD_memory_destructor(umpire_SHROUD_capsule_data *)










          

      

      

    

  

  
    
    File wrapfUmpire_strategy.f
    

    

    
 
  

    
      
          
            
  
File wrapfUmpire_strategy.f

↰ Parent directory (umpire/interface/c_fortran)

Shroud generated wrapper for strategy namespace.


Contents


	Definition (umpire/interface/c_fortran/wrapfUmpire_strategy.f)


	Namespaces


	Functions







Definition (umpire/interface/c_fortran/wrapfUmpire_strategy.f)



	Program Listing for File wrapfUmpire_strategy.f








Namespaces


	Namespace umpire_strategy_mod







Functions


	Function umpire_strategy_mod::allocationadvisor_associated


	Function umpire_strategy_mod::allocationadvisor_eq


	Function umpire_strategy_mod::allocationadvisor_get_instance


	Function umpire_strategy_mod::allocationadvisor_ne


	Function umpire_strategy_mod::allocationadvisor_set_instance


	Function umpire_strategy_mod::dynamicpool_associated


	Function umpire_strategy_mod::dynamicpool_eq


	Function umpire_strategy_mod::dynamicpool_get_instance


	Function umpire_strategy_mod::dynamicpool_ne


	Function umpire_strategy_mod::dynamicpool_set_instance


	Function umpire_strategy_mod::namedallocationstrategy_associated


	Function umpire_strategy_mod::namedallocationstrategy_eq


	Function umpire_strategy_mod::namedallocationstrategy_get_instance


	Function umpire_strategy_mod::namedallocationstrategy_ne


	Function umpire_strategy_mod::namedallocationstrategy_set_instance










          

      

      

    

  

  
    
    File wrapfumpire.f
    

    

    
 
  

    
      
          
            
  
File wrapfumpire.f

↰ Parent directory (umpire/interface/c_fortran)

Shroud generated wrapper for umpire namespace.


Contents


	Definition (umpire/interface/c_fortran/wrapfumpire.f)


	Namespaces


	Functions







Definition (umpire/interface/c_fortran/wrapfumpire.f)



	Program Listing for File wrapfumpire.f








Namespaces


	Namespace iso_c_binding


	Namespace umpire_mod







Functions


	Function umpire_mod::allocator_allocate


	Function umpire_mod::allocator_allocate_double_array_1d


	Function umpire_mod::allocator_allocate_double_array_2d


	Function umpire_mod::allocator_allocate_double_array_3d


	Function umpire_mod::allocator_allocate_double_array_4d


	Function umpire_mod::allocator_allocate_float_array_1d


	Function umpire_mod::allocator_allocate_float_array_2d


	Function umpire_mod::allocator_allocate_float_array_3d


	Function umpire_mod::allocator_allocate_float_array_4d


	Function umpire_mod::allocator_allocate_int_array_1d


	Function umpire_mod::allocator_allocate_int_array_2d


	Function umpire_mod::allocator_allocate_int_array_3d


	Function umpire_mod::allocator_allocate_int_array_4d


	Function umpire_mod::allocator_allocate_long_array_1d


	Function umpire_mod::allocator_allocate_long_array_2d


	Function umpire_mod::allocator_allocate_long_array_3d


	Function umpire_mod::allocator_allocate_long_array_4d


	Function umpire_mod::allocator_associated


	Function umpire_mod::allocator_deallocate


	Function umpire_mod::allocator_deallocate_double_array_1d


	Function umpire_mod::allocator_deallocate_double_array_2d


	Function umpire_mod::allocator_deallocate_double_array_3d


	Function umpire_mod::allocator_deallocate_double_array_4d


	Function umpire_mod::allocator_deallocate_float_array_1d


	Function umpire_mod::allocator_deallocate_float_array_2d


	Function umpire_mod::allocator_deallocate_float_array_3d


	Function umpire_mod::allocator_deallocate_float_array_4d


	Function umpire_mod::allocator_deallocate_int_array_1d


	Function umpire_mod::allocator_deallocate_int_array_2d


	Function umpire_mod::allocator_deallocate_int_array_3d


	Function umpire_mod::allocator_deallocate_int_array_4d


	Function umpire_mod::allocator_deallocate_long_array_1d


	Function umpire_mod::allocator_deallocate_long_array_2d


	Function umpire_mod::allocator_deallocate_long_array_3d


	Function umpire_mod::allocator_deallocate_long_array_4d


	Function umpire_mod::allocator_delete


	Function umpire_mod::allocator_eq


	Function umpire_mod::allocator_get_actual_size


	Function umpire_mod::allocator_get_current_size


	Function umpire_mod::allocator_get_high_watermark


	Function umpire_mod::allocator_get_id


	Function umpire_mod::allocator_get_instance


	Function umpire_mod::allocator_get_name


	Function umpire_mod::allocator_get_size


	Function umpire_mod::allocator_ne


	Function umpire_mod::allocator_release


	Function umpire_mod::allocator_set_instance


	Function umpire_mod::resourcemanager_associated


	Function umpire_mod::resourcemanager_copy_all


	Function umpire_mod::resourcemanager_copy_with_size


	Function umpire_mod::resourcemanager_deallocate


	Function umpire_mod::resourcemanager_eq


	Function umpire_mod::resourcemanager_get_allocator_by_id


	Function umpire_mod::resourcemanager_get_allocator_by_name


	Function umpire_mod::resourcemanager_get_allocator_for_ptr


	Function umpire_mod::resourcemanager_get_instance


	Function umpire_mod::resourcemanager_get_size


	Function umpire_mod::resourcemanager_has_allocator


	Function umpire_mod::resourcemanager_is_allocator


	Function umpire_mod::resourcemanager_make_allocator_advisor


	Function umpire_mod::resourcemanager_make_allocator_fixed_pool


	Function umpire_mod::resourcemanager_make_allocator_list_pool


	Function umpire_mod::resourcemanager_make_allocator_named


	Function umpire_mod::resourcemanager_make_allocator_pool


	Function umpire_mod::resourcemanager_make_allocator_prefetcher


	Function umpire_mod::resourcemanager_make_allocator_thread_safe


	Function umpire_mod::resourcemanager_memset_all


	Function umpire_mod::resourcemanager_memset_with_size


	Function umpire_mod::resourcemanager_move


	Function umpire_mod::resourcemanager_ne


	Function umpire_mod::resourcemanager_reallocate_default


	Function umpire_mod::resourcemanager_reallocate_with_allocator


	Function umpire_mod::resourcemanager_register_allocator










          

      

      

    

  

  
    
    File umpire.h
    

    

    
 
  

    
      
          
            
  
File umpire.h

↰ Parent directory (umpire/interface)


Contents


	Definition (umpire/interface/umpire.h)


	Includes







Definition (umpire/interface/umpire.h)



	Program Listing for File umpire.h








Includes


	umpire/interface/c_fortran/shroudrt.hpp (File shroudrt.hpp)


	umpire/interface/c_fortran/wrapAllocator.h (File wrapAllocator.h)


	umpire/interface/c_fortran/wrapResourceManager.h (File wrapResourceManager.h)










          

      

      

    

  

  
    
    File CudaAdviseAccessedByOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaAdviseAccessedByOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdviseAccessedByOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaAdviseAccessedByOperation.cpp)



	Program Listing for File CudaAdviseAccessedByOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaAdviseAccessedByOperation.hpp (File CudaAdviseAccessedByOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaAdviseAccessedByOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaAdviseAccessedByOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdviseAccessedByOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaAdviseAccessedByOperation.hpp)



	Program Listing for File CudaAdviseAccessedByOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaAdviseAccessedByOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaAdviseAccessedByOperation










          

      

      

    

  

  
    
    File CudaAdvisePreferredLocationOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaAdvisePreferredLocationOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdvisePreferredLocationOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaAdvisePreferredLocationOperation.cpp)



	Program Listing for File CudaAdvisePreferredLocationOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaAdvisePreferredLocationOperation.hpp (File CudaAdvisePreferredLocationOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaAdvisePreferredLocationOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaAdvisePreferredLocationOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdvisePreferredLocationOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaAdvisePreferredLocationOperation.hpp)



	Program Listing for File CudaAdvisePreferredLocationOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaAdvisePreferredLocationOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaAdvisePreferredLocationOperation










          

      

      

    

  

  
    
    File CudaAdviseReadMostlyOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaAdviseReadMostlyOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdviseReadMostlyOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaAdviseReadMostlyOperation.cpp)



	Program Listing for File CudaAdviseReadMostlyOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaAdviseReadMostlyOperation.hpp (File CudaAdviseReadMostlyOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaAdviseReadMostlyOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaAdviseReadMostlyOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdviseReadMostlyOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaAdviseReadMostlyOperation.hpp)



	Program Listing for File CudaAdviseReadMostlyOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaAdviseReadMostlyOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaAdviseReadMostlyOperation










          

      

      

    

  

  
    
    File CudaAdviseUnsetAccessedByOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaAdviseUnsetAccessedByOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdviseUnsetAccessedByOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaAdviseUnsetAccessedByOperation.cpp)



	Program Listing for File CudaAdviseUnsetAccessedByOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaAdviseUnsetAccessedByOperation.hpp (File CudaAdviseUnsetAccessedByOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaAdviseUnsetAccessedByOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaAdviseUnsetAccessedByOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdviseUnsetAccessedByOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaAdviseUnsetAccessedByOperation.hpp)



	Program Listing for File CudaAdviseUnsetAccessedByOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaAdviseUnsetAccessedByOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaAdviseUnsetAccessedByOperation










          

      

      

    

  

  
    
    File CudaAdviseUnsetPreferredLocationOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaAdviseUnsetPreferredLocationOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdviseUnsetPreferredLocationOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaAdviseUnsetPreferredLocationOperation.cpp)



	Program Listing for File CudaAdviseUnsetPreferredLocationOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaAdviseUnsetPreferredLocationOperation.hpp (File CudaAdviseUnsetPreferredLocationOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaAdviseUnsetPreferredLocationOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaAdviseUnsetPreferredLocationOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdviseUnsetPreferredLocationOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaAdviseUnsetPreferredLocationOperation.hpp)



	Program Listing for File CudaAdviseUnsetPreferredLocationOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaAdviseUnsetPreferredLocationOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaAdviseUnsetPreferredLocationOperation










          

      

      

    

  

  
    
    File CudaAdviseUnsetReadMostlyOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaAdviseUnsetReadMostlyOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdviseUnsetReadMostlyOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaAdviseUnsetReadMostlyOperation.cpp)



	Program Listing for File CudaAdviseUnsetReadMostlyOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaAdviseUnsetReadMostlyOperation.hpp (File CudaAdviseUnsetReadMostlyOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaAdviseUnsetReadMostlyOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaAdviseUnsetReadMostlyOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaAdviseUnsetReadMostlyOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaAdviseUnsetReadMostlyOperation.hpp)



	Program Listing for File CudaAdviseUnsetReadMostlyOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaAdviseUnsetReadMostlyOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaAdviseUnsetReadMostlyOperation










          

      

      

    

  

  
    
    File CudaCopyFromOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaCopyFromOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaCopyFromOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaCopyFromOperation.cpp)



	Program Listing for File CudaCopyFromOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaCopyFromOperation.hpp (File CudaCopyFromOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaCopyFromOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaCopyFromOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaCopyFromOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaCopyFromOperation.hpp)



	Program Listing for File CudaCopyFromOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaCopyFromOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaCopyFromOperation










          

      

      

    

  

  
    
    File CudaCopyOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaCopyOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaCopyOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaCopyOperation.cpp)



	Program Listing for File CudaCopyOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaCopyOperation.hpp (File CudaCopyOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaCopyOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaCopyOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaCopyOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaCopyOperation.hpp)



	Program Listing for File CudaCopyOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaCopyOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaCopyOperation










          

      

      

    

  

  
    
    File CudaCopyToOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaCopyToOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaCopyToOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaCopyToOperation.cpp)



	Program Listing for File CudaCopyToOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaCopyToOperation.hpp (File CudaCopyToOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaCopyToOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaCopyToOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaCopyToOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaCopyToOperation.hpp)



	Program Listing for File CudaCopyToOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaCopyToOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaCopyToOperation










          

      

      

    

  

  
    
    File CudaMemPrefetchOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaMemPrefetchOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaMemPrefetchOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaMemPrefetchOperation.cpp)



	Program Listing for File CudaMemPrefetchOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaMemPrefetchOperation.hpp (File CudaMemPrefetchOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaMemPrefetchOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaMemPrefetchOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaMemPrefetchOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaMemPrefetchOperation.hpp)



	Program Listing for File CudaMemPrefetchOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaMemPrefetchOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaMemPrefetchOperation










          

      

      

    

  

  
    
    File CudaMemsetOperation.cpp
    

    

    
 
  

    
      
          
            
  
File CudaMemsetOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaMemsetOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/CudaMemsetOperation.cpp)



	Program Listing for File CudaMemsetOperation.cpp








Includes


	cuda_runtime_api.h


	umpire/op/CudaMemsetOperation.hpp (File CudaMemsetOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File CudaMemsetOperation.hpp
    

    

    
 
  

    
      
          
            
  
File CudaMemsetOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/CudaMemsetOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/CudaMemsetOperation.hpp)



	Program Listing for File CudaMemsetOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File CudaMemsetOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class CudaMemsetOperation










          

      

      

    

  

  
    
    File GenericReallocateOperation.cpp
    

    

    
 
  

    
      
          
            
  
File GenericReallocateOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/GenericReallocateOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/GenericReallocateOperation.cpp)



	Program Listing for File GenericReallocateOperation.cpp








Includes


	cstdlib


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/op/GenericReallocateOperation.hpp (File GenericReallocateOperation.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/util/AllocationRecord.hpp (File AllocationRecord.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File GenericReallocateOperation.hpp
    

    

    
 
  

    
      
          
            
  
File GenericReallocateOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/GenericReallocateOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/GenericReallocateOperation.hpp)



	Program Listing for File GenericReallocateOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File GenericReallocateOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class GenericReallocateOperation










          

      

      

    

  

  
    
    File HipCopyFromOperation.cpp
    

    

    
 
  

    
      
          
            
  
File HipCopyFromOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HipCopyFromOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/HipCopyFromOperation.cpp)



	Program Listing for File HipCopyFromOperation.cpp








Includes


	hip/hip_runtime.h


	umpire/op/HipCopyFromOperation.hpp (File HipCopyFromOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File HipCopyFromOperation.hpp
    

    

    
 
  

    
      
          
            
  
File HipCopyFromOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HipCopyFromOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/HipCopyFromOperation.hpp)



	Program Listing for File HipCopyFromOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File HipCopyFromOperation.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class HipCopyFromOperation










          

      

      

    

  

  
    
    File HipCopyOperation.cpp
    

    

    
 
  

    
      
          
            
  
File HipCopyOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HipCopyOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/HipCopyOperation.cpp)



	Program Listing for File HipCopyOperation.cpp








Includes


	hip/hip_runtime.h


	umpire/op/HipCopyOperation.hpp (File HipCopyOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File HipCopyOperation.hpp
    

    

    
 
  

    
      
          
            
  
File HipCopyOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HipCopyOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/HipCopyOperation.hpp)



	Program Listing for File HipCopyOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File HipCopyOperation.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class HipCopyOperation










          

      

      

    

  

  
    
    File HipCopyToOperation.cpp
    

    

    
 
  

    
      
          
            
  
File HipCopyToOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HipCopyToOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/HipCopyToOperation.cpp)



	Program Listing for File HipCopyToOperation.cpp








Includes


	hip/hip_runtime.h


	umpire/op/HipCopyToOperation.hpp (File HipCopyToOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File HipCopyToOperation.hpp
    

    

    
 
  

    
      
          
            
  
File HipCopyToOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HipCopyToOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/HipCopyToOperation.hpp)



	Program Listing for File HipCopyToOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File HipCopyToOperation.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class HipCopyToOperation










          

      

      

    

  

  
    
    File HipMemsetOperation.cpp
    

    

    
 
  

    
      
          
            
  
File HipMemsetOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HipMemsetOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/HipMemsetOperation.cpp)



	Program Listing for File HipMemsetOperation.cpp








Includes


	hip/hip_runtime.h


	umpire/op/HipMemsetOperation.hpp (File HipMemsetOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File HipMemsetOperation.hpp
    

    

    
 
  

    
      
          
            
  
File HipMemsetOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HipMemsetOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/HipMemsetOperation.hpp)



	Program Listing for File HipMemsetOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File HipMemsetOperation.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class HipMemsetOperation










          

      

      

    

  

  
    
    File HostCopyOperation.cpp
    

    

    
 
  

    
      
          
            
  
File HostCopyOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HostCopyOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/HostCopyOperation.cpp)



	Program Listing for File HostCopyOperation.cpp








Includes


	cstring


	umpire/op/HostCopyOperation.hpp (File HostCopyOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File HostCopyOperation.hpp
    

    

    
 
  

    
      
          
            
  
File HostCopyOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HostCopyOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/HostCopyOperation.hpp)



	Program Listing for File HostCopyOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File HostCopyOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class HostCopyOperation










          

      

      

    

  

  
    
    File HostMemsetOperation.cpp
    

    

    
 
  

    
      
          
            
  
File HostMemsetOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HostMemsetOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/HostMemsetOperation.cpp)



	Program Listing for File HostMemsetOperation.cpp








Includes


	cstring


	umpire/op/HostMemsetOperation.hpp (File HostMemsetOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File HostMemsetOperation.hpp
    

    

    
 
  

    
      
          
            
  
File HostMemsetOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HostMemsetOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/HostMemsetOperation.hpp)



	Program Listing for File HostMemsetOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File HostMemsetOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class HostMemsetOperation










          

      

      

    

  

  
    
    File HostReallocateOperation.cpp
    

    

    
 
  

    
      
          
            
  
File HostReallocateOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HostReallocateOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/HostReallocateOperation.cpp)



	Program Listing for File HostReallocateOperation.cpp








Includes


	cstdlib


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/op/HostReallocateOperation.hpp (File HostReallocateOperation.hpp)


	umpire/strategy/mixins/Inspector.hpp (File Inspector.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File HostReallocateOperation.hpp
    

    

    
 
  

    
      
          
            
  
File HostReallocateOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/HostReallocateOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/HostReallocateOperation.hpp)



	Program Listing for File HostReallocateOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File HostReallocateOperation.cpp


	File MemoryOperationRegistry.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class HostReallocateOperation










          

      

      

    

  

  
    
    File MemoryOperation.cpp
    

    

    
 
  

    
      
          
            
  
File MemoryOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/MemoryOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/MemoryOperation.cpp)



	Program Listing for File MemoryOperation.cpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File MemoryOperation.hpp
    

    

    
 
  

    
      
          
            
  
File MemoryOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/MemoryOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/MemoryOperation.hpp)



	Program Listing for File MemoryOperation.hpp








Includes


	cstddef


	umpire/util/AllocationRecord.hpp (File AllocationRecord.hpp)







Included By


	File CudaAdviseAccessedByOperation.hpp


	File CudaAdvisePreferredLocationOperation.hpp


	File CudaAdviseReadMostlyOperation.hpp


	File CudaAdviseUnsetAccessedByOperation.hpp


	File CudaAdviseUnsetPreferredLocationOperation.hpp


	File CudaAdviseUnsetReadMostlyOperation.hpp


	File CudaCopyFromOperation.hpp


	File CudaCopyOperation.hpp


	File CudaCopyToOperation.hpp


	File CudaMemPrefetchOperation.hpp


	File CudaMemsetOperation.hpp


	File GenericReallocateOperation.hpp


	File HipCopyFromOperation.hpp


	File HipCopyOperation.hpp


	File HipCopyToOperation.hpp


	File HipMemsetOperation.hpp


	File HostCopyOperation.hpp


	File HostMemsetOperation.hpp


	File HostReallocateOperation.hpp


	File MemoryOperation.cpp


	File MemoryOperationRegistry.hpp


	File NumaMoveOperation.hpp


	File ResourceManager.cpp


	File AllocationAdvisor.hpp


	File AllocationPrefetcher.hpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class MemoryOperation










          

      

      

    

  

  
    
    File MemoryOperationRegistry.cpp
    

    

    
 
  

    
      
          
            
  
File MemoryOperationRegistry.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/MemoryOperationRegistry.cpp)


	Includes


	Namespaces







Definition (umpire/op/MemoryOperationRegistry.cpp)



	Program Listing for File MemoryOperationRegistry.cpp








Includes


	umpire/config.hpp


	umpire/op/CudaAdviseAccessedByOperation.hpp (File CudaAdviseAccessedByOperation.hpp)


	umpire/op/CudaAdvisePreferredLocationOperation.hpp (File CudaAdvisePreferredLocationOperation.hpp)


	umpire/op/CudaAdviseReadMostlyOperation.hpp (File CudaAdviseReadMostlyOperation.hpp)


	umpire/op/CudaAdviseUnsetAccessedByOperation.hpp (File CudaAdviseUnsetAccessedByOperation.hpp)


	umpire/op/CudaAdviseUnsetPreferredLocationOperation.hpp (File CudaAdviseUnsetPreferredLocationOperation.hpp)


	umpire/op/CudaAdviseUnsetReadMostlyOperation.hpp (File CudaAdviseUnsetReadMostlyOperation.hpp)


	umpire/op/CudaCopyFromOperation.hpp (File CudaCopyFromOperation.hpp)


	umpire/op/CudaCopyOperation.hpp (File CudaCopyOperation.hpp)


	umpire/op/CudaCopyToOperation.hpp (File CudaCopyToOperation.hpp)


	umpire/op/CudaMemPrefetchOperation.hpp (File CudaMemPrefetchOperation.hpp)


	umpire/op/CudaMemsetOperation.hpp (File CudaMemsetOperation.hpp)


	umpire/op/GenericReallocateOperation.hpp (File GenericReallocateOperation.hpp)


	umpire/op/HostCopyOperation.hpp (File HostCopyOperation.hpp)


	umpire/op/HostMemsetOperation.hpp (File HostMemsetOperation.hpp)


	umpire/op/HostReallocateOperation.hpp (File HostReallocateOperation.hpp)


	umpire/op/MemoryOperationRegistry.hpp (File MemoryOperationRegistry.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File MemoryOperationRegistry.hpp
    

    

    
 
  

    
      
          
            
  
File MemoryOperationRegistry.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/MemoryOperationRegistry.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/MemoryOperationRegistry.hpp)



	Program Listing for File MemoryOperationRegistry.hpp








Includes


	functional


	memory


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/util/Platform.hpp (File Platform.hpp)


	unordered_map







Included By


	File MemoryOperationRegistry.cpp


	File ResourceManager.cpp


	File AllocationAdvisor.cpp


	File AllocationPrefetcher.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Struct pair_hash


	Class MemoryOperationRegistry










          

      

      

    

  

  
    
    File NumaMoveOperation.cpp
    

    

    
 
  

    
      
          
            
  
File NumaMoveOperation.cpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/NumaMoveOperation.cpp)


	Includes


	Namespaces







Definition (umpire/op/NumaMoveOperation.cpp)



	Program Listing for File NumaMoveOperation.cpp








Includes


	cstring


	memory


	umpire/op/NumaMoveOperation.hpp (File NumaMoveOperation.hpp)


	umpire/strategy/NumaPolicy.hpp (File NumaPolicy.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/numa.hpp (File numa.hpp)


	umpire/util/wrap_allocator.hpp (File wrap_allocator.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::op










          

      

      

    

  

  
    
    File NumaMoveOperation.hpp
    

    

    
 
  

    
      
          
            
  
File NumaMoveOperation.hpp

↰ Parent directory (umpire/op)


Contents


	Definition (umpire/op/NumaMoveOperation.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/op/NumaMoveOperation.hpp)



	Program Listing for File NumaMoveOperation.hpp








Includes


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)







Included By


	File NumaMoveOperation.cpp







Namespaces


	Namespace umpire


	Namespace umpire::op







Classes


	Class NumaMoveOperation










          

      

      

    

  

  
    
    File CudaConstantMemoryResource.hpp
    

    

    
 
  

    
      
          
            
  
File CudaConstantMemoryResource.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/CudaConstantMemoryResource.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/CudaConstantMemoryResource.hpp)



	Program Listing for File CudaConstantMemoryResource.hpp








Includes


	cuda_runtime_api.h


	mutex


	umpire/resource/MemoryResource.hpp (File MemoryResource.hpp)


	umpire/util/AllocationRecord.hpp (File AllocationRecord.hpp)


	umpire/util/Platform.hpp (File Platform.hpp)







Included By


	File CudaConstantMemoryResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class CudaConstantMemoryResource










          

      

      

    

  

  
    
    File CudaConstantMemoryResourceFactory.cpp
    

    

    
 
  

    
      
          
            
  
File CudaConstantMemoryResourceFactory.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/CudaConstantMemoryResourceFactory.cpp)


	Includes


	Namespaces







Definition (umpire/resource/CudaConstantMemoryResourceFactory.cpp)



	Program Listing for File CudaConstantMemoryResourceFactory.cpp








Includes


	umpire/resource/CudaConstantMemoryResource.hpp (File CudaConstantMemoryResource.hpp)


	umpire/resource/CudaConstantMemoryResourceFactory.hpp (File CudaConstantMemoryResourceFactory.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File CudaConstantMemoryResourceFactory.hpp
    

    

    
 
  

    
      
          
            
  
File CudaConstantMemoryResourceFactory.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/CudaConstantMemoryResourceFactory.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/CudaConstantMemoryResourceFactory.hpp)



	Program Listing for File CudaConstantMemoryResourceFactory.hpp








Includes


	umpire/resource/MemoryResourceFactory.hpp (File MemoryResourceFactory.hpp)







Included By


	File CudaConstantMemoryResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class CudaConstantMemoryResourceFactory










          

      

      

    

  

  
    
    File CudaDeviceResourceFactory.cpp
    

    

    
 
  

    
      
          
            
  
File CudaDeviceResourceFactory.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/CudaDeviceResourceFactory.cpp)


	Includes


	Namespaces







Definition (umpire/resource/CudaDeviceResourceFactory.cpp)



	Program Listing for File CudaDeviceResourceFactory.cpp








Includes


	cuda_runtime_api.h


	umpire/alloc/CudaMallocAllocator.hpp (File CudaMallocAllocator.hpp)


	umpire/resource/CudaDeviceResourceFactory.hpp (File CudaDeviceResourceFactory.hpp)


	umpire/resource/DefaultMemoryResource.hpp (File DefaultMemoryResource.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File CudaDeviceResourceFactory.hpp
    

    

    
 
  

    
      
          
            
  
File CudaDeviceResourceFactory.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/CudaDeviceResourceFactory.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/CudaDeviceResourceFactory.hpp)



	Program Listing for File CudaDeviceResourceFactory.hpp








Includes


	umpire/resource/MemoryResourceFactory.hpp (File MemoryResourceFactory.hpp)







Included By


	File CudaDeviceResourceFactory.cpp


	File ResourceManager.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class CudaDeviceResourceFactory










          

      

      

    

  

  
    
    File CudaPinnedMemoryResourceFactory.cpp
    

    

    
 
  

    
      
          
            
  
File CudaPinnedMemoryResourceFactory.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/CudaPinnedMemoryResourceFactory.cpp)


	Includes


	Namespaces







Definition (umpire/resource/CudaPinnedMemoryResourceFactory.cpp)



	Program Listing for File CudaPinnedMemoryResourceFactory.cpp








Includes


	umpire/alloc/CudaPinnedAllocator.hpp (File CudaPinnedAllocator.hpp)


	umpire/resource/CudaPinnedMemoryResourceFactory.hpp (File CudaPinnedMemoryResourceFactory.hpp)


	umpire/resource/DefaultMemoryResource.hpp (File DefaultMemoryResource.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File CudaPinnedMemoryResourceFactory.hpp
    

    

    
 
  

    
      
          
            
  
File CudaPinnedMemoryResourceFactory.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/CudaPinnedMemoryResourceFactory.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/CudaPinnedMemoryResourceFactory.hpp)



	Program Listing for File CudaPinnedMemoryResourceFactory.hpp








Includes


	umpire/resource/MemoryResourceFactory.hpp (File MemoryResourceFactory.hpp)







Included By


	File CudaPinnedMemoryResourceFactory.cpp


	File ResourceManager.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class CudaPinnedMemoryResourceFactory










          

      

      

    

  

  
    
    File CudaUnifiedMemoryResourceFactory.cpp
    

    

    
 
  

    
      
          
            
  
File CudaUnifiedMemoryResourceFactory.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/CudaUnifiedMemoryResourceFactory.cpp)


	Includes


	Namespaces







Definition (umpire/resource/CudaUnifiedMemoryResourceFactory.cpp)



	Program Listing for File CudaUnifiedMemoryResourceFactory.cpp








Includes


	cuda_runtime_api.h


	umpire/alloc/CudaMallocManagedAllocator.hpp (File CudaMallocManagedAllocator.hpp)


	umpire/resource/CudaUnifiedMemoryResourceFactory.hpp (File CudaUnifiedMemoryResourceFactory.hpp)


	umpire/resource/DefaultMemoryResource.hpp (File DefaultMemoryResource.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File CudaUnifiedMemoryResourceFactory.hpp
    

    

    
 
  

    
      
          
            
  
File CudaUnifiedMemoryResourceFactory.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/CudaUnifiedMemoryResourceFactory.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/CudaUnifiedMemoryResourceFactory.hpp)



	Program Listing for File CudaUnifiedMemoryResourceFactory.hpp








Includes


	umpire/resource/MemoryResourceFactory.hpp (File MemoryResourceFactory.hpp)







Included By


	File CudaUnifiedMemoryResourceFactory.cpp


	File ResourceManager.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class CudaUnifiedMemoryResourceFactory










          

      

      

    

  

  
    
    File DefaultMemoryResource.hpp
    

    

    
 
  

    
      
          
            
  
File DefaultMemoryResource.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/DefaultMemoryResource.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/DefaultMemoryResource.hpp)



	Program Listing for File DefaultMemoryResource.hpp








Includes


	umpire/resource/DefaultMemoryResource.inl (File DefaultMemoryResource.inl)


	umpire/resource/MemoryResource.hpp (File MemoryResource.hpp)


	umpire/strategy/mixins/Inspector.hpp (File Inspector.hpp)


	umpire/util/AllocationRecord.hpp (File AllocationRecord.hpp)


	umpire/util/Platform.hpp (File Platform.hpp)







Included By


	File CudaDeviceResourceFactory.cpp


	File CudaPinnedMemoryResourceFactory.cpp


	File CudaUnifiedMemoryResourceFactory.cpp


	File DefaultMemoryResource.inl


	File HipDeviceResourceFactory.cpp


	File HipPinnedMemoryResourceFactory.cpp


	File HostResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Template Class DefaultMemoryResource










          

      

      

    

  

  
    
    File DefaultMemoryResource.inl
    

    

    
 
  

    
      
          
            
  
File DefaultMemoryResource.inl

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/DefaultMemoryResource.inl)


	Includes


	Included By


	Namespaces


	Defines







Definition (umpire/resource/DefaultMemoryResource.inl)



	Program Listing for File DefaultMemoryResource.inl








Includes


	memory


	sstream


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/resource/DefaultMemoryResource.hpp (File DefaultMemoryResource.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Included By


	File DefaultMemoryResource.hpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Defines


	Define UMPIRE_DefaultMemoryResource_INL










          

      

      

    

  

  
    
    File HipConstantMemoryResource.cpp
    

    

    
 
  

    
      
          
            
  
File HipConstantMemoryResource.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/HipConstantMemoryResource.cpp)


	Includes


	Namespaces


	Variables







Definition (umpire/resource/HipConstantMemoryResource.cpp)



	Program Listing for File HipConstantMemoryResource.cpp








Includes


	memory


	sstream


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/resource/HipConstantMemoryResource.hpp (File HipConstantMemoryResource.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource







Variables


	Variable s_umpire_internal_device_constant_memory










          

      

      

    

  

  
    
    File HipConstantMemoryResource.hpp
    

    

    
 
  

    
      
          
            
  
File HipConstantMemoryResource.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/HipConstantMemoryResource.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/HipConstantMemoryResource.hpp)



	Program Listing for File HipConstantMemoryResource.hpp








Includes


	hip/hip_runtime.h


	mutex


	umpire/resource/MemoryResource.hpp (File MemoryResource.hpp)


	umpire/util/AllocationRecord.hpp (File AllocationRecord.hpp)


	umpire/util/Platform.hpp (File Platform.hpp)







Included By


	File HipConstantMemoryResource.cpp


	File HipConstantMemoryResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class HipConstantMemoryResource










          

      

      

    

  

  
    
    File HipConstantMemoryResourceFactory.cpp
    

    

    
 
  

    
      
          
            
  
File HipConstantMemoryResourceFactory.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/HipConstantMemoryResourceFactory.cpp)


	Includes


	Namespaces







Definition (umpire/resource/HipConstantMemoryResourceFactory.cpp)



	Program Listing for File HipConstantMemoryResourceFactory.cpp








Includes


	umpire/resource/HipConstantMemoryResource.hpp (File HipConstantMemoryResource.hpp)


	umpire/resource/HipConstantMemoryResourceFactory.hpp (File HipConstantMemoryResourceFactory.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File HipConstantMemoryResourceFactory.hpp
    

    

    
 
  

    
      
          
            
  
File HipConstantMemoryResourceFactory.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/HipConstantMemoryResourceFactory.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/HipConstantMemoryResourceFactory.hpp)



	Program Listing for File HipConstantMemoryResourceFactory.hpp








Includes


	umpire/resource/MemoryResourceFactory.hpp (File MemoryResourceFactory.hpp)







Included By


	File HipConstantMemoryResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class HipConstantMemoryResourceFactory










          

      

      

    

  

  
    
    File HipDeviceResourceFactory.cpp
    

    

    
 
  

    
      
          
            
  
File HipDeviceResourceFactory.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/HipDeviceResourceFactory.cpp)


	Includes


	Namespaces







Definition (umpire/resource/HipDeviceResourceFactory.cpp)



	Program Listing for File HipDeviceResourceFactory.cpp








Includes


	hip/hip_runtime.h


	umpire/alloc/HipMallocAllocator.hpp (File HipMallocAllocator.hpp)


	umpire/resource/DefaultMemoryResource.hpp (File DefaultMemoryResource.hpp)


	umpire/resource/HipDeviceResourceFactory.hpp (File HipDeviceResourceFactory.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File HipDeviceResourceFactory.hpp
    

    

    
 
  

    
      
          
            
  
File HipDeviceResourceFactory.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/HipDeviceResourceFactory.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/HipDeviceResourceFactory.hpp)



	Program Listing for File HipDeviceResourceFactory.hpp








Includes


	umpire/resource/MemoryResourceFactory.hpp (File MemoryResourceFactory.hpp)







Included By


	File HipDeviceResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class HipDeviceResourceFactory










          

      

      

    

  

  
    
    File HipPinnedMemoryResourceFactory.cpp
    

    

    
 
  

    
      
          
            
  
File HipPinnedMemoryResourceFactory.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/HipPinnedMemoryResourceFactory.cpp)


	Includes


	Namespaces







Definition (umpire/resource/HipPinnedMemoryResourceFactory.cpp)



	Program Listing for File HipPinnedMemoryResourceFactory.cpp








Includes


	umpire/alloc/HipPinnedAllocator.hpp (File HipPinnedAllocator.hpp)


	umpire/resource/DefaultMemoryResource.hpp (File DefaultMemoryResource.hpp)


	umpire/resource/HipPinnedMemoryResourceFactory.hpp (File HipPinnedMemoryResourceFactory.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File HipPinnedMemoryResourceFactory.hpp
    

    

    
 
  

    
      
          
            
  
File HipPinnedMemoryResourceFactory.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/HipPinnedMemoryResourceFactory.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/HipPinnedMemoryResourceFactory.hpp)



	Program Listing for File HipPinnedMemoryResourceFactory.hpp








Includes


	umpire/resource/MemoryResourceFactory.hpp (File MemoryResourceFactory.hpp)







Included By


	File HipPinnedMemoryResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class HipPinnedMemoryResourceFactory










          

      

      

    

  

  
    
    File HostResourceFactory.cpp
    

    

    
 
  

    
      
          
            
  
File HostResourceFactory.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/HostResourceFactory.cpp)


	Includes


	Namespaces







Definition (umpire/resource/HostResourceFactory.cpp)



	Program Listing for File HostResourceFactory.cpp








Includes


	umpire/alloc/MallocAllocator.hpp (File MallocAllocator.hpp)


	umpire/resource/DefaultMemoryResource.hpp (File DefaultMemoryResource.hpp)


	umpire/resource/HostResourceFactory.hpp (File HostResourceFactory.hpp)


	umpire/util/detect_vendor.hpp (File detect_vendor.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File HostResourceFactory.hpp
    

    

    
 
  

    
      
          
            
  
File HostResourceFactory.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/HostResourceFactory.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/HostResourceFactory.hpp)



	Program Listing for File HostResourceFactory.hpp








Includes


	umpire/resource/MemoryResourceFactory.hpp (File MemoryResourceFactory.hpp)







Included By


	File HostResourceFactory.cpp


	File ResourceManager.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class HostResourceFactory










          

      

      

    

  

  
    
    File MemoryResource.cpp
    

    

    
 
  

    
      
          
            
  
File MemoryResource.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/MemoryResource.cpp)


	Includes


	Namespaces







Definition (umpire/resource/MemoryResource.cpp)



	Program Listing for File MemoryResource.cpp








Includes


	umpire/resource/MemoryResource.hpp (File MemoryResource.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File MemoryResource.hpp
    

    

    
 
  

    
      
          
            
  
File MemoryResource.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/MemoryResource.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/MemoryResource.hpp)



	Program Listing for File MemoryResource.hpp








Includes


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/util/MemoryResourceTraits.hpp (File MemoryResourceTraits.hpp)







Included By


	File CudaConstantMemoryResource.hpp


	File DefaultMemoryResource.hpp


	File HipConstantMemoryResource.hpp


	File MemoryResource.cpp


	File MemoryResourceFactory.hpp


	File MemoryResourceRegistry.hpp


	File NullMemoryResource.hpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class MemoryResource










          

      

      

    

  

  
    
    File MemoryResourceFactory.hpp
    

    

    
 
  

    
      
          
            
  
File MemoryResourceFactory.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/MemoryResourceFactory.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/MemoryResourceFactory.hpp)



	Program Listing for File MemoryResourceFactory.hpp








Includes


	memory


	string


	umpire/resource/MemoryResource.hpp (File MemoryResource.hpp)







Included By


	File CudaConstantMemoryResourceFactory.hpp


	File CudaDeviceResourceFactory.hpp


	File CudaPinnedMemoryResourceFactory.hpp


	File CudaUnifiedMemoryResourceFactory.hpp


	File HipConstantMemoryResourceFactory.hpp


	File HipDeviceResourceFactory.hpp


	File HipPinnedMemoryResourceFactory.hpp


	File HostResourceFactory.hpp


	File MemoryResourceRegistry.hpp


	File NullMemoryResourceFactory.hpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class MemoryResourceFactory










          

      

      

    

  

  
    
    File MemoryResourceRegistry.cpp
    

    

    
 
  

    
      
          
            
  
File MemoryResourceRegistry.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/MemoryResourceRegistry.cpp)


	Includes


	Namespaces







Definition (umpire/resource/MemoryResourceRegistry.cpp)



	Program Listing for File MemoryResourceRegistry.cpp








Includes


	umpire/Replay.hpp (File Replay.hpp)


	umpire/resource/MemoryResourceRegistry.hpp (File MemoryResourceRegistry.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File MemoryResourceRegistry.hpp
    

    

    
 
  

    
      
          
            
  
File MemoryResourceRegistry.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/MemoryResourceRegistry.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/MemoryResourceRegistry.hpp)



	Program Listing for File MemoryResourceRegistry.hpp








Includes


	memory


	umpire/resource/MemoryResource.hpp (File MemoryResource.hpp)


	umpire/resource/MemoryResourceFactory.hpp (File MemoryResourceFactory.hpp)


	vector







Included By


	File MemoryResourceRegistry.cpp


	File ResourceManager.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class MemoryResourceRegistry










          

      

      

    

  

  
    
    File MemoryResourceTypes.hpp
    

    

    
 
  

    
      
          
            
  
File MemoryResourceTypes.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/MemoryResourceTypes.hpp)


	Included By


	Namespaces


	Classes


	Enums







Definition (umpire/resource/MemoryResourceTypes.hpp)



	Program Listing for File MemoryResourceTypes.hpp








Included By


	File DeviceAllocator.cpp


	File ResourceManager.hpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Struct MemoryResourceTypeHash







Enums


	Enum MemoryResourceType










          

      

      

    

  

  
    
    File NullMemoryResource.cpp
    

    

    
 
  

    
      
          
            
  
File NullMemoryResource.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/NullMemoryResource.cpp)


	Includes


	Namespaces


	Defines







Definition (umpire/resource/NullMemoryResource.cpp)



	Program Listing for File NullMemoryResource.cpp








Includes


	memory


	sstream


	sys/mman.h


	umpire/resource/NullMemoryResource.hpp (File NullMemoryResource.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource







Defines


	Define UMPIRE_NullMemoryResource_INL










          

      

      

    

  

  
    
    File NullMemoryResource.hpp
    

    

    
 
  

    
      
          
            
  
File NullMemoryResource.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/NullMemoryResource.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/NullMemoryResource.hpp)



	Program Listing for File NullMemoryResource.hpp








Includes


	umpire/resource/MemoryResource.hpp (File MemoryResource.hpp)


	umpire/util/MemoryMap.hpp (File MemoryMap.hpp)


	umpire/util/Platform.hpp (File Platform.hpp)







Included By


	File NullMemoryResource.cpp


	File NullMemoryResourceFactory.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class NullMemoryResource










          

      

      

    

  

  
    
    File NullMemoryResourceFactory.cpp
    

    

    
 
  

    
      
          
            
  
File NullMemoryResourceFactory.cpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/NullMemoryResourceFactory.cpp)


	Includes


	Namespaces







Definition (umpire/resource/NullMemoryResourceFactory.cpp)



	Program Listing for File NullMemoryResourceFactory.cpp








Includes


	umpire/resource/NullMemoryResource.hpp (File NullMemoryResource.hpp)


	umpire/resource/NullMemoryResourceFactory.hpp (File NullMemoryResourceFactory.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::resource










          

      

      

    

  

  
    
    File NullMemoryResourceFactory.hpp
    

    

    
 
  

    
      
          
            
  
File NullMemoryResourceFactory.hpp

↰ Parent directory (umpire/resource)


Contents


	Definition (umpire/resource/NullMemoryResourceFactory.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/resource/NullMemoryResourceFactory.hpp)



	Program Listing for File NullMemoryResourceFactory.hpp








Includes


	umpire/resource/MemoryResourceFactory.hpp (File MemoryResourceFactory.hpp)







Included By


	File NullMemoryResourceFactory.cpp


	File ResourceManager.cpp







Namespaces


	Namespace umpire


	Namespace umpire::resource







Classes


	Class NullMemoryResourceFactory










          

      

      

    

  

  
    
    File AllocationAdvisor.cpp
    

    

    
 
  

    
      
          
            
  
File AllocationAdvisor.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/AllocationAdvisor.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/AllocationAdvisor.cpp)



	Program Listing for File AllocationAdvisor.cpp








Includes


	cuda_runtime_api.h


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/op/MemoryOperationRegistry.hpp (File MemoryOperationRegistry.hpp)


	umpire/strategy/AllocationAdvisor.hpp (File AllocationAdvisor.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File AllocationAdvisor.hpp
    

    

    
 
  

    
      
          
            
  
File AllocationAdvisor.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/AllocationAdvisor.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/AllocationAdvisor.hpp)



	Program Listing for File AllocationAdvisor.hpp








Includes


	memory


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)







Included By


	File wrapResourceManager.cpp


	File AllocationAdvisor.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class AllocationAdvisor










          

      

      

    

  

  
    
    File AllocationPrefetcher.cpp
    

    

    
 
  

    
      
          
            
  
File AllocationPrefetcher.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/AllocationPrefetcher.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/AllocationPrefetcher.cpp)



	Program Listing for File AllocationPrefetcher.cpp








Includes


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/op/MemoryOperationRegistry.hpp (File MemoryOperationRegistry.hpp)


	umpire/strategy/AllocationPrefetcher.hpp (File AllocationPrefetcher.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File AllocationPrefetcher.hpp
    

    

    
 
  

    
      
          
            
  
File AllocationPrefetcher.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/AllocationPrefetcher.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/AllocationPrefetcher.hpp)



	Program Listing for File AllocationPrefetcher.hpp








Includes


	memory


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/op/MemoryOperation.hpp (File MemoryOperation.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)







Included By


	File wrapResourceManager.cpp


	File AllocationPrefetcher.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class AllocationPrefetcher










          

      

      

    

  

  
    
    File AllocationStrategy.cpp
    

    

    
 
  

    
      
          
            
  
File AllocationStrategy.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/AllocationStrategy.cpp)


	Includes


	Namespaces


	Functions







Definition (umpire/strategy/AllocationStrategy.cpp)



	Program Listing for File AllocationStrategy.cpp








Includes


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Functions


	Function umpire::strategy::operator<<










          

      

      

    

  

  
    
    File AllocationStrategy.hpp
    

    

    
 
  

    
      
          
            
  
File AllocationStrategy.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/AllocationStrategy.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/AllocationStrategy.hpp)



	Program Listing for File AllocationStrategy.hpp








Includes


	cstddef


	memory


	ostream


	string


	umpire/util/Platform.hpp (File Platform.hpp)







Included By


	File Allocator.hpp


	File GenericReallocateOperation.cpp


	File MemoryOperationRegistry.hpp


	File Replay.cpp


	File MemoryResource.hpp


	File ResourceManager.hpp


	File AllocationAdvisor.hpp


	File AllocationPrefetcher.hpp


	File AllocationStrategy.cpp


	File AllocationTracker.hpp


	File DynamicPoolList.hpp


	File DynamicPoolMap.hpp


	File DynamicSizePool.hpp


	File FixedPool.hpp


	File MixedPool.hpp


	File MonotonicAllocationStrategy.hpp


	File NamedAllocationStrategy.hpp


	File NumaPolicy.hpp


	File SizeLimiter.hpp


	File SlotPool.hpp


	File ThreadSafeAllocator.hpp


	File ZeroByteHandler.hpp


	File wrap_allocator.hpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class AllocationStrategy










          

      

      

    

  

  
    
    File AllocationTracker.cpp
    

    

    
 
  

    
      
          
            
  
File AllocationTracker.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/AllocationTracker.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/AllocationTracker.cpp)



	Program Listing for File AllocationTracker.cpp








Includes


	umpire/strategy/AllocationTracker.hpp (File AllocationTracker.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File AllocationTracker.hpp
    

    

    
 
  

    
      
          
            
  
File AllocationTracker.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/AllocationTracker.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/AllocationTracker.hpp)



	Program Listing for File AllocationTracker.hpp








Includes


	memory


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/strategy/mixins/Inspector.hpp (File Inspector.hpp)







Included By


	File ResourceManager.cpp


	File ResourceManager.inl


	File AllocationTracker.cpp


	File wrap_allocator.hpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class AllocationTracker










          

      

      

    

  

  
    
    File DynamicPool.hpp
    

    

    
 
  

    
      
          
            
  
File DynamicPool.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/DynamicPool.hpp)


	Includes


	Included By


	Namespaces


	Typedefs







Definition (umpire/strategy/DynamicPool.hpp)



	Program Listing for File DynamicPool.hpp








Includes


	umpire/strategy/DynamicPoolMap.hpp (File DynamicPoolMap.hpp)







Included By


	File wrapResourceManager.cpp


	File Replay.cpp


	File Replay.hpp


	File ResourceManager.cpp


	File DynamicPoolHeuristic.cpp


	File DynamicPoolMap.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Typedefs


	Typedef umpire::strategy::DynamicPool










          

      

      

    

  

  
    
    File DynamicPoolHeuristic.cpp
    

    

    
 
  

    
      
          
            
  
File DynamicPoolHeuristic.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/DynamicPoolHeuristic.cpp)


	Includes


	Namespaces


	Functions







Definition (umpire/strategy/DynamicPoolHeuristic.cpp)



	Program Listing for File DynamicPoolHeuristic.cpp








Includes


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/DynamicPool.hpp (File DynamicPool.hpp)


	umpire/strategy/DynamicPoolHeuristic.hpp (File DynamicPoolHeuristic.hpp)


	umpire/strategy/DynamicPoolList.hpp (File DynamicPoolList.hpp)


	umpire/strategy/DynamicPoolMap.hpp (File DynamicPoolMap.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Functions


	Function umpire::strategy::heuristic_percent_releasable


	Function umpire::strategy::heuristic_percent_releasable_list










          

      

      

    

  

  
    
    File DynamicPoolHeuristic.hpp
    

    

    
 
  

    
      
          
            
  
File DynamicPoolHeuristic.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/DynamicPoolHeuristic.hpp)


	Includes


	Included By


	Namespaces


	Variables







Definition (umpire/strategy/DynamicPoolHeuristic.hpp)



	Program Listing for File DynamicPoolHeuristic.hpp








Includes


	functional







Included By


	File DynamicPoolHeuristic.cpp


	File DynamicPoolList.hpp


	File DynamicPoolMap.hpp


	File MixedPool.hpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Variables


	Variable umpire::strategy::heuristic_percent_releasable


	Variable umpire::strategy::heuristic_percent_releasable_list










          

      

      

    

  

  
    
    File DynamicPoolList.cpp
    

    

    
 
  

    
      
          
            
  
File DynamicPoolList.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/DynamicPoolList.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/DynamicPoolList.cpp)



	Program Listing for File DynamicPoolList.cpp








Includes


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/Replay.hpp (File Replay.hpp)


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/DynamicPoolList.hpp (File DynamicPoolList.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File DynamicPoolList.hpp
    

    

    
 
  

    
      
          
            
  
File DynamicPoolList.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/DynamicPoolList.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/DynamicPoolList.hpp)



	Program Listing for File DynamicPoolList.hpp








Includes


	functional


	memory


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/strategy/DynamicPoolHeuristic.hpp (File DynamicPoolHeuristic.hpp)


	umpire/strategy/DynamicSizePool.hpp (File DynamicSizePool.hpp)


	vector







Included By


	File wrapResourceManager.cpp


	File Replay.hpp


	File DynamicPoolHeuristic.cpp


	File DynamicPoolList.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class DynamicPoolList










          

      

      

    

  

  
    
    File DynamicPoolMap.cpp
    

    

    
 
  

    
      
          
            
  
File DynamicPoolMap.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/DynamicPoolMap.cpp)


	Includes


	Namespaces


	Functions







Definition (umpire/strategy/DynamicPoolMap.cpp)



	Program Listing for File DynamicPoolMap.cpp








Includes


	algorithm


	cstdlib


	sstream


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/Replay.hpp (File Replay.hpp)


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/DynamicPool.hpp (File DynamicPool.hpp)


	umpire/strategy/DynamicPoolMap.hpp (File DynamicPoolMap.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Functions


	Function round_up










          

      

      

    

  

  
    
    File DynamicPoolMap.hpp
    

    

    
 
  

    
      
          
            
  
File DynamicPoolMap.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/DynamicPoolMap.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/DynamicPoolMap.hpp)



	Program Listing for File DynamicPoolMap.hpp








Includes


	map


	tuple


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/strategy/DynamicPoolHeuristic.hpp (File DynamicPoolHeuristic.hpp)


	umpire/util/MemoryMap.hpp (File MemoryMap.hpp)







Included By


	File Replay.hpp


	File DynamicPool.hpp


	File DynamicPoolHeuristic.cpp


	File DynamicPoolMap.cpp


	File MixedPool.hpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class DynamicPoolMap










          

      

      

    

  

  
    
    File DynamicSizePool.hpp
    

    

    
 
  

    
      
          
            
  
File DynamicSizePool.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/DynamicSizePool.hpp)


	Includes


	Included By


	Classes







Definition (umpire/strategy/DynamicSizePool.hpp)



	Program Listing for File DynamicSizePool.hpp








Includes


	algorithm


	cassert


	cstddef


	iostream


	sstream


	string


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/strategy/FixedSizePool.hpp (File FixedSizePool.hpp)


	umpire/strategy/StdAllocator.hpp (File StdAllocator.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Included By


	File DynamicPoolList.hpp







Classes


	Struct DynamicSizePool::Block


	Template Class DynamicSizePool










          

      

      

    

  

  
    
    File FixedPool.cpp
    

    

    
 
  

    
      
          
            
  
File FixedPool.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/FixedPool.cpp)


	Includes


	Namespaces


	Functions


	Defines


	Variables







Definition (umpire/strategy/FixedPool.cpp)



	Program Listing for File FixedPool.cpp








Includes


	algorithm


	cstdlib


	cstring


	sstream


	strings.h


	umpire/strategy/FixedPool.hpp (File FixedPool.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Functions


	Function umpire::strategy::find_first_set







Defines


	Define _XOPEN_SOURCE_EXTENDED







Variables


	Variable umpire::strategy::bits_per_int










          

      

      

    

  

  
    
    File FixedPool.hpp
    

    

    
 
  

    
      
          
            
  
File FixedPool.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/FixedPool.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/FixedPool.hpp)



	Program Listing for File FixedPool.hpp








Includes


	cstddef


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	vector







Included By


	File wrapResourceManager.cpp


	File ResourceManager.cpp


	File FixedPool.cpp


	File MixedPool.hpp


	File ZeroByteHandler.hpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Struct FixedPool::Pool


	Class FixedPool










          

      

      

    

  

  
    
    File FixedSizePool.hpp
    

    

    
 
  

    
      
          
            
  
File FixedSizePool.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/FixedSizePool.hpp)


	Includes


	Included By


	Classes


	Functions







Definition (umpire/strategy/FixedSizePool.hpp)



	Program Listing for File FixedSizePool.hpp








Includes


	StdAllocator.hpp (File StdAllocator.hpp)


	cstring


	iostream


	stdio.h







Included By


	File DynamicSizePool.hpp







Classes


	Struct FixedSizePool::Pool


	Template Class FixedSizePool







Functions


	Function find_first_set










          

      

      

    

  

  
    
    File MixedPool.cpp
    

    

    
 
  

    
      
          
            
  
File MixedPool.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/MixedPool.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/MixedPool.cpp)



	Program Listing for File MixedPool.cpp








Includes


	algorithm


	cstdint


	umpire/strategy/MixedPool.hpp (File MixedPool.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File MixedPool.hpp
    

    

    
 
  

    
      
          
            
  
File MixedPool.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/MixedPool.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/MixedPool.hpp)



	Program Listing for File MixedPool.hpp








Includes


	map


	memory


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/strategy/DynamicPoolHeuristic.hpp (File DynamicPoolHeuristic.hpp)


	umpire/strategy/DynamicPoolMap.hpp (File DynamicPoolMap.hpp)


	umpire/strategy/FixedPool.hpp (File FixedPool.hpp)


	vector







Included By


	File MixedPool.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class MixedPool










          

      

      

    

  

  
    
    File MonotonicAllocationStrategy.cpp
    

    

    
 
  

    
      
          
            
  
File MonotonicAllocationStrategy.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/MonotonicAllocationStrategy.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/MonotonicAllocationStrategy.cpp)



	Program Listing for File MonotonicAllocationStrategy.cpp








Includes


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/MonotonicAllocationStrategy.hpp (File MonotonicAllocationStrategy.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File MonotonicAllocationStrategy.hpp
    

    

    
 
  

    
      
          
            
  
File MonotonicAllocationStrategy.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/MonotonicAllocationStrategy.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/MonotonicAllocationStrategy.hpp)



	Program Listing for File MonotonicAllocationStrategy.hpp








Includes


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	vector







Included By


	File MonotonicAllocationStrategy.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class MonotonicAllocationStrategy










          

      

      

    

  

  
    
    File NamedAllocationStrategy.cpp
    

    

    
 
  

    
      
          
            
  
File NamedAllocationStrategy.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/NamedAllocationStrategy.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/NamedAllocationStrategy.cpp)



	Program Listing for File NamedAllocationStrategy.cpp








Includes


	umpire/strategy/NamedAllocationStrategy.hpp (File NamedAllocationStrategy.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File NamedAllocationStrategy.hpp
    

    

    
 
  

    
      
          
            
  
File NamedAllocationStrategy.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/NamedAllocationStrategy.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/NamedAllocationStrategy.hpp)



	Program Listing for File NamedAllocationStrategy.hpp








Includes


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)







Included By


	File wrapResourceManager.cpp


	File NamedAllocationStrategy.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class NamedAllocationStrategy










          

      

      

    

  

  
    
    File NumaPolicy.cpp
    

    

    
 
  

    
      
          
            
  
File NumaPolicy.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/NumaPolicy.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/NumaPolicy.cpp)



	Program Listing for File NumaPolicy.cpp








Includes


	algorithm


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/NumaPolicy.hpp (File NumaPolicy.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/numa.hpp (File numa.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File NumaPolicy.hpp
    

    

    
 
  

    
      
          
            
  
File NumaPolicy.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/NumaPolicy.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/NumaPolicy.hpp)



	Program Listing for File NumaPolicy.hpp








Includes


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	vector







Included By


	File NumaMoveOperation.cpp


	File NumaPolicy.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class NumaPolicy










          

      

      

    

  

  
    
    File SizeLimiter.cpp
    

    

    
 
  

    
      
          
            
  
File SizeLimiter.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/SizeLimiter.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/SizeLimiter.cpp)



	Program Listing for File SizeLimiter.cpp








Includes


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/SizeLimiter.hpp (File SizeLimiter.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File SizeLimiter.hpp
    

    

    
 
  

    
      
          
            
  
File SizeLimiter.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/SizeLimiter.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/SizeLimiter.hpp)



	Program Listing for File SizeLimiter.hpp








Includes


	memory


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)







Included By


	File SizeLimiter.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class SizeLimiter










          

      

      

    

  

  
    
    File SlotPool.cpp
    

    

    
 
  

    
      
          
            
  
File SlotPool.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/SlotPool.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/SlotPool.cpp)



	Program Listing for File SlotPool.cpp








Includes


	umpire/strategy/SlotPool.hpp (File SlotPool.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File SlotPool.hpp
    

    

    
 
  

    
      
          
            
  
File SlotPool.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/SlotPool.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/SlotPool.hpp)



	Program Listing for File SlotPool.hpp








Includes


	memory


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	vector







Included By


	File SlotPool.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class SlotPool










          

      

      

    

  

  
    
    File StdAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File StdAllocator.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/StdAllocator.hpp)


	Includes


	Included By


	Classes







Definition (umpire/strategy/StdAllocator.hpp)



	Program Listing for File StdAllocator.hpp








Includes


	cstdlib







Included By


	File DynamicSizePool.hpp


	File FixedSizePool.hpp







Classes


	Struct StdAllocator










          

      

      

    

  

  
    
    File ThreadSafeAllocator.cpp
    

    

    
 
  

    
      
          
            
  
File ThreadSafeAllocator.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/ThreadSafeAllocator.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/ThreadSafeAllocator.cpp)



	Program Listing for File ThreadSafeAllocator.cpp








Includes


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/ThreadSafeAllocator.hpp (File ThreadSafeAllocator.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File ThreadSafeAllocator.hpp
    

    

    
 
  

    
      
          
            
  
File ThreadSafeAllocator.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/ThreadSafeAllocator.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/ThreadSafeAllocator.hpp)



	Program Listing for File ThreadSafeAllocator.hpp








Includes


	mutex


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)







Included By


	File wrapResourceManager.cpp


	File ThreadSafeAllocator.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class ThreadSafeAllocator










          

      

      

    

  

  
    
    File ZeroByteHandler.cpp
    

    

    
 
  

    
      
          
            
  
File ZeroByteHandler.cpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/ZeroByteHandler.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/ZeroByteHandler.cpp)



	Program Listing for File ZeroByteHandler.cpp








Includes


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/ZeroByteHandler.hpp (File ZeroByteHandler.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy










          

      

      

    

  

  
    
    File ZeroByteHandler.hpp
    

    

    
 
  

    
      
          
            
  
File ZeroByteHandler.hpp

↰ Parent directory (umpire/strategy)


Contents


	Definition (umpire/strategy/ZeroByteHandler.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/ZeroByteHandler.hpp)



	Program Listing for File ZeroByteHandler.hpp








Includes


	memory


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/strategy/FixedPool.hpp (File FixedPool.hpp)







Included By


	File ResourceManager.cpp


	File ResourceManager.inl


	File ZeroByteHandler.cpp


	File wrap_allocator.hpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy







Classes


	Class ZeroByteHandler










          

      

      

    

  

  
    
    File Inspector.cpp
    

    

    
 
  

    
      
          
            
  
File Inspector.cpp

↰ Parent directory (umpire/strategy/mixins)


Contents


	Definition (umpire/strategy/mixins/Inspector.cpp)


	Includes


	Namespaces







Definition (umpire/strategy/mixins/Inspector.cpp)



	Program Listing for File Inspector.cpp








Includes


	umpire/ResourceManager.hpp (File ResourceManager.hpp)


	umpire/strategy/mixins/Inspector.hpp (File Inspector.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::strategy


	Namespace umpire::strategy::mixins










          

      

      

    

  

  
    
    File Inspector.hpp
    

    

    
 
  

    
      
          
            
  
File Inspector.hpp

↰ Parent directory (umpire/strategy/mixins)


Contents


	Definition (umpire/strategy/mixins/Inspector.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/strategy/mixins/Inspector.hpp)



	Program Listing for File Inspector.hpp








Includes


	memory


	umpire/util/AllocationRecord.hpp (File AllocationRecord.hpp)







Included By


	File HostReallocateOperation.cpp


	File DefaultMemoryResource.hpp


	File AllocationTracker.hpp


	File Inspector.cpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy


	Namespace umpire::strategy::mixins







Classes


	Class Inspector










          

      

      

    

  

  
    
    File AllocationMap.cpp
    

    

    
 
  

    
      
          
            
  
File AllocationMap.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/AllocationMap.cpp)


	Includes


	Namespaces







Definition (umpire/util/AllocationMap.cpp)



	Program Listing for File AllocationMap.cpp








Includes


	sstream


	type_traits


	umpire/Replay.hpp (File Replay.hpp)


	umpire/util/AllocationMap.hpp (File AllocationMap.hpp)


	umpire/util/FixedMallocPool.hpp (File FixedMallocPool.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	utility







Namespaces


	Namespace umpire


	Namespace umpire::util










          

      

      

    

  

  
    
    File AllocationMap.hpp
    

    

    
 
  

    
      
          
            
  
File AllocationMap.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/AllocationMap.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/util/AllocationMap.hpp)



	Program Listing for File AllocationMap.hpp








Includes


	cstdint


	functional


	iostream


	iterator


	umpire/util/AllocationRecord.hpp (File AllocationRecord.hpp)


	umpire/util/MemoryMap.hpp (File MemoryMap.hpp)







Included By


	File ResourceManager.hpp


	File AllocationMap.cpp







Namespaces


	Namespace umpire


	Namespace umpire::util







Classes


	Template Struct RecordList::Block


	Class AllocationMap


	Class AllocationMap::ConstIterator


	Class AllocationMap::RecordList


	Class RecordList::ConstIterator










          

      

      

    

  

  
    
    File AllocationRecord.hpp
    

    

    
 
  

    
      
          
            
  
File AllocationRecord.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/AllocationRecord.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/util/AllocationRecord.hpp)



	Program Listing for File AllocationRecord.hpp








Includes


	cstddef


	memory







Included By


	File GenericReallocateOperation.cpp


	File MemoryOperation.hpp


	File CudaConstantMemoryResource.hpp


	File DefaultMemoryResource.hpp


	File HipConstantMemoryResource.hpp


	File Inspector.hpp


	File Umpire.hpp


	File allocation_statistics.hpp


	File AllocationMap.hpp







Namespaces


	Namespace umpire


	Namespace umpire::strategy


	Namespace umpire::util







Classes


	Struct AllocationRecord










          

      

      

    

  

  
    
    File Exception.cpp
    

    

    
 
  

    
      
          
            
  
File Exception.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/Exception.cpp)


	Includes


	Namespaces







Definition (umpire/util/Exception.cpp)



	Program Listing for File Exception.cpp








Includes


	sstream


	umpire/util/Exception.hpp (File Exception.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::util










          

      

      

    

  

  
    
    File Exception.hpp
    

    

    
 
  

    
      
          
            
  
File Exception.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/Exception.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/util/Exception.hpp)



	Program Listing for File Exception.hpp








Includes


	exception


	string







Included By


	File Exception.cpp


	File Macros.hpp







Namespaces


	Namespace umpire


	Namespace umpire::util







Classes


	Class Exception










          

      

      

    

  

  
    
    File FixedMallocPool.cpp
    

    

    
 
  

    
      
          
            
  
File FixedMallocPool.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/FixedMallocPool.cpp)


	Includes


	Namespaces







Definition (umpire/util/FixedMallocPool.cpp)



	Program Listing for File FixedMallocPool.cpp








Includes


	algorithm


	cstddef


	cstdlib


	cstring


	umpire/util/FixedMallocPool.hpp (File FixedMallocPool.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::util










          

      

      

    

  

  
    
    File FixedMallocPool.hpp
    

    

    
 
  

    
      
          
            
  
File FixedMallocPool.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/FixedMallocPool.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/util/FixedMallocPool.hpp)



	Program Listing for File FixedMallocPool.hpp








Includes


	cstdlib


	vector







Included By


	File AllocationMap.cpp


	File FixedMallocPool.cpp


	File MemoryMap.hpp







Namespaces


	Namespace umpire


	Namespace umpire::util







Classes


	Struct FixedMallocPool::Pool


	Class FixedMallocPool










          

      

      

    

  

  
    
    File Logger.cpp
    

    

    
 
  

    
      
          
            
  
File Logger.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/Logger.cpp)


	Includes


	Namespaces


	Functions


	Variables







Definition (umpire/util/Logger.cpp)



	Program Listing for File Logger.cpp








Includes


	algorithm


	cctype


	cstdlib


	umpire/util/Logger.hpp (File Logger.hpp)


	umpire/util/io.hpp (File io.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::util







Functions


	Function umpire::util::case_insensitive_match







Variables


	Variable umpire::util::defaultLevel


	Variable umpire::util::env_name


	Variable umpire::util::MessageLevelName










          

      

      

    

  

  
    
    File Logger.hpp
    

    

    
 
  

    
      
          
            
  
File Logger.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/Logger.hpp)


	Includes


	Included By


	Namespaces


	Classes


	Enums







Definition (umpire/util/Logger.hpp)



	Program Listing for File Logger.hpp








Includes


	string







Included By


	File Logger.cpp







Namespaces


	Namespace umpire


	Namespace umpire::util


	Namespace umpire::util::message







Classes


	Class Logger







Enums


	Enum Level










          

      

      

    

  

  
    
    File MPI.cpp
    

    

    
 
  

    
      
          
            
  
File MPI.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/MPI.cpp)


	Includes


	Namespaces







Definition (umpire/util/MPI.cpp)



	Program Listing for File MPI.cpp








Includes


	umpire/Replay.hpp (File Replay.hpp)


	umpire/config.hpp


	umpire/util/MPI.hpp (File MPI.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::util










          

      

      

    

  

  
    
    File MPI.hpp
    

    

    
 
  

    
      
          
            
  
File MPI.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/MPI.hpp)


	Included By


	Namespaces


	Classes







Definition (umpire/util/MPI.hpp)



	Program Listing for File MPI.hpp








Included By


	File ResourceManager.cpp


	File Umpire.hpp


	File io.cpp


	File MPI.cpp







Namespaces


	Namespace umpire


	Namespace umpire::util







Classes


	Class MPI










          

      

      

    

  

  
    
    File Macros.hpp
    

    

    
 
  

    
      
          
            
  
File Macros.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/Macros.hpp)


	Includes


	Included By


	Defines







Definition (umpire/util/Macros.hpp)



	Program Listing for File Macros.hpp








Includes


	cassert


	iostream


	mutex


	slic/GenericOutputStream.hpp


	slic/Logger.hpp


	sstream


	stdlib.h


	string


	strings.h


	umpire/config.hpp


	umpire/util/Exception.hpp (File Exception.hpp)


	umpire/util/io.hpp (File io.hpp)


	umpire/util/statistic_helper.hpp (File statistic_helper.hpp)







Included By


	File MallocAllocator.hpp


	File PosixMemalignAllocator.hpp


	File Allocator.cpp


	File Allocator.inl


	File DeviceAllocator.cpp


	File CudaAdviseAccessedByOperation.cpp


	File CudaAdvisePreferredLocationOperation.cpp


	File CudaAdviseReadMostlyOperation.cpp


	File CudaAdviseUnsetAccessedByOperation.cpp


	File CudaAdviseUnsetPreferredLocationOperation.cpp


	File CudaAdviseUnsetReadMostlyOperation.cpp


	File CudaCopyFromOperation.cpp


	File CudaCopyOperation.cpp


	File CudaCopyToOperation.cpp


	File CudaMemPrefetchOperation.cpp


	File CudaMemsetOperation.cpp


	File GenericReallocateOperation.cpp


	File HipCopyFromOperation.cpp


	File HipCopyOperation.cpp


	File HipCopyToOperation.cpp


	File HipMemsetOperation.cpp


	File HostCopyOperation.cpp


	File HostMemsetOperation.cpp


	File HostReallocateOperation.cpp


	File MemoryOperation.cpp


	File MemoryOperationRegistry.cpp


	File NumaMoveOperation.cpp


	File CudaConstantMemoryResourceFactory.cpp


	File CudaDeviceResourceFactory.cpp


	File DefaultMemoryResource.inl


	File HipConstantMemoryResource.cpp


	File HipConstantMemoryResourceFactory.cpp


	File HipDeviceResourceFactory.cpp


	File MemoryResourceRegistry.cpp


	File NullMemoryResource.cpp


	File NullMemoryResourceFactory.cpp


	File ResourceManager.cpp


	File ResourceManager.inl


	File AllocationStrategy.cpp


	File AllocationTracker.cpp


	File DynamicPoolHeuristic.cpp


	File DynamicPoolList.cpp


	File DynamicPoolMap.cpp


	File DynamicSizePool.hpp


	File FixedPool.cpp


	File MixedPool.cpp


	File MonotonicAllocationStrategy.cpp


	File NamedAllocationStrategy.cpp


	File NumaPolicy.cpp


	File SlotPool.cpp


	File ThreadSafeAllocator.cpp


	File ZeroByteHandler.cpp


	File TypedAllocator.inl


	File AllocationMap.cpp


	File FixedMallocPool.cpp


	File io.cpp


	File MemoryMap.inl


	File MPI.cpp


	File numa.cpp


	File Statistic.cpp


	File StatisticsDatabase.cpp







Defines


	Define UMPIRE_ASSERT


	Define UMPIRE_ERROR


	Define UMPIRE_LOG


	Define UMPIRE_RECORD_STATISTIC


	Define UMPIRE_UNUSED_ARG


	Define UMPIRE_USE_VAR










          

      

      

    

  

  
    
    File MemoryMap.hpp
    

    

    
 
  

    
      
          
            
  
File MemoryMap.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/MemoryMap.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/util/MemoryMap.hpp)



	Program Listing for File MemoryMap.hpp








Includes


	cstdint


	iterator


	mutex


	type_traits


	umpire/tpl/judy/judy.h


	umpire/util/FixedMallocPool.hpp (File FixedMallocPool.hpp)


	umpire/util/MemoryMap.inl (File MemoryMap.inl)


	utility







Included By


	File NullMemoryResource.hpp


	File DynamicPoolMap.hpp


	File AllocationMap.hpp







Namespaces


	Namespace umpire


	Namespace umpire::util







Classes


	Struct iterator_begin


	Struct iterator_end


	Template Class MemoryMap


	Template Class MemoryMap::Iterator_










          

      

      

    

  

  
    
    File MemoryMap.inl
    

    

    
 
  

    
      
          
            
  
File MemoryMap.inl

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/MemoryMap.inl)


	Includes


	Included By


	Namespaces


	Defines







Definition (umpire/util/MemoryMap.inl)



	Program Listing for File MemoryMap.inl








Includes


	umpire/util/Macros.hpp (File Macros.hpp)







Included By


	File MemoryMap.hpp







Namespaces


	Namespace umpire


	Namespace umpire::util







Defines


	Define UMPIRE_MemoryMap_INL










          

      

      

    

  

  
    
    File MemoryResourceTraits.hpp
    

    

    
 
  

    
      
          
            
  
File MemoryResourceTraits.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/MemoryResourceTraits.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/util/MemoryResourceTraits.hpp)



	Program Listing for File MemoryResourceTraits.hpp








Includes


	cstddef







Included By


	File MemoryResource.hpp


	File detect_vendor.hpp







Namespaces


	Namespace umpire







Classes


	Struct MemoryResourceTraits










          

      

      

    

  

  
    
    File OutputBuffer.cpp
    

    

    
 
  

    
      
          
            
  
File OutputBuffer.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/OutputBuffer.cpp)


	Includes


	Namespaces







Definition (umpire/util/OutputBuffer.cpp)



	Program Listing for File OutputBuffer.cpp








Includes


	ostream


	umpire/util/OutputBuffer.hpp (File OutputBuffer.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::util










          

      

      

    

  

  
    
    File OutputBuffer.hpp
    

    

    
 
  

    
      
          
            
  
File OutputBuffer.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/OutputBuffer.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/util/OutputBuffer.hpp)



	Program Listing for File OutputBuffer.hpp








Includes


	streambuf







Included By


	File io.cpp


	File OutputBuffer.cpp







Namespaces


	Namespace umpire


	Namespace umpire::util







Classes


	Class OutputBuffer










          

      

      

    

  

  
    
    File Platform.hpp
    

    

    
 
  

    
      
          
            
  
File Platform.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/Platform.hpp)


	Included By


	Namespaces


	Enums







Definition (umpire/util/Platform.hpp)



	Program Listing for File Platform.hpp








Included By


	File Allocator.hpp


	File MemoryOperationRegistry.hpp


	File CudaConstantMemoryResource.hpp


	File DefaultMemoryResource.hpp


	File HipConstantMemoryResource.hpp


	File NullMemoryResource.hpp


	File AllocationStrategy.hpp







Namespaces


	Namespace umpire







Enums


	Enum Platform










          

      

      

    

  

  
    
    File Statistic.cpp
    

    

    
 
  

    
      
          
            
  
File Statistic.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/Statistic.cpp)


	Includes


	Namespaces







Definition (umpire/util/Statistic.cpp)



	Program Listing for File Statistic.cpp








Includes


	conduit.hpp


	iostream


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/Statistic.hpp (File Statistic.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::util










          

      

      

    

  

  
    
    File Statistic.hpp
    

    

    
 
  

    
      
          
            
  
File Statistic.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/Statistic.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/util/Statistic.hpp)



	Program Listing for File Statistic.hpp








Includes


	chrono


	conduit/conduit.hpp


	string


	vector







Included By


	File Allocator.cpp


	File Statistic.cpp


	File StatisticsDatabase.hpp







Namespaces


	Namespace umpire


	Namespace umpire::util







Classes


	Class Statistic










          

      

      

    

  

  
    
    File StatisticsDatabase.cpp
    

    

    
 
  

    
      
          
            
  
File StatisticsDatabase.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/StatisticsDatabase.cpp)


	Includes


	Namespaces







Definition (umpire/util/StatisticsDatabase.cpp)



	Program Listing for File StatisticsDatabase.cpp








Includes


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/StatisticsDatabase.hpp (File StatisticsDatabase.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::util










          

      

      

    

  

  
    
    File StatisticsDatabase.hpp
    

    

    
 
  

    
      
          
            
  
File StatisticsDatabase.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/StatisticsDatabase.hpp)


	Includes


	Included By


	Namespaces


	Classes







Definition (umpire/util/StatisticsDatabase.hpp)



	Program Listing for File StatisticsDatabase.hpp








Includes


	map


	memory


	ostream


	umpire/util/Statistic.hpp (File Statistic.hpp)







Included By


	File Allocator.cpp


	File statistic_helper.hpp


	File StatisticsDatabase.cpp







Namespaces


	Namespace umpire


	Namespace umpire::util







Classes


	Class StatisticsDatabase










          

      

      

    

  

  
    
    File allocation_statistics.cpp
    

    

    
 
  

    
      
          
            
  
File allocation_statistics.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/allocation_statistics.cpp)


	Includes


	Namespaces


	Functions







Definition (umpire/util/allocation_statistics.cpp)



	Program Listing for File allocation_statistics.cpp








Includes


	algorithm


	umpire/util/allocation_statistics.hpp (File allocation_statistics.hpp)







Namespaces


	Namespace umpire


	Namespace umpire::util







Functions


	Function umpire::util::relative_fragmentation










          

      

      

    

  

  
    
    File allocation_statistics.hpp
    

    

    
 
  

    
      
          
            
  
File allocation_statistics.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/allocation_statistics.hpp)


	Includes


	Included By


	Namespaces







Definition (umpire/util/allocation_statistics.hpp)



	Program Listing for File allocation_statistics.hpp








Includes


	umpire/util/AllocationRecord.hpp (File AllocationRecord.hpp)


	vector







Included By


	File allocation_statistics.cpp







Namespaces


	Namespace umpire


	Namespace umpire::util










          

      

      

    

  

  
    
    File detect_vendor.cpp
    

    

    
 
  

    
      
          
            
  
File detect_vendor.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/detect_vendor.cpp)


	Includes


	Namespaces


	Functions







Definition (umpire/util/detect_vendor.cpp)



	Program Listing for File detect_vendor.cpp








Includes


	umpire/util/detect_vendor.hpp (File detect_vendor.hpp)







Namespaces


	Namespace umpire







Functions


	Function umpire::cpu_vendor_type










          

      

      

    

  

  
    
    File detect_vendor.hpp
    

    

    
 
  

    
      
          
            
  
File detect_vendor.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/detect_vendor.hpp)


	Includes


	Included By


	Namespaces







Definition (umpire/util/detect_vendor.hpp)



	Program Listing for File detect_vendor.hpp








Includes


	umpire/util/MemoryResourceTraits.hpp (File MemoryResourceTraits.hpp)







Included By


	File HostResourceFactory.cpp


	File detect_vendor.cpp







Namespaces


	Namespace umpire










          

      

      

    

  

  
    
    File io.cpp
    

    

    
 
  

    
      
          
            
  
File io.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/io.cpp)


	Includes


	Namespaces


	Functions







Definition (umpire/util/io.cpp)



	Program Listing for File io.cpp








Includes


	dirent.h


	fstream


	iostream


	ostream


	stdlib.h


	string


	sys/stat.h


	sys/types.h


	umpire/config.hpp


	umpire/util/MPI.hpp (File MPI.hpp)


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/OutputBuffer.hpp (File OutputBuffer.hpp)


	umpire/util/io.hpp (File io.hpp)


	unistd.h







Namespaces


	Namespace umpire


	Namespace umpire::util







Functions


	Function umpire::error


	Function umpire::log


	Function umpire::replay


	Function umpire::util::directory_exists


	Function umpire::util::file_exists


	Function umpire::util::flush_files


	Function umpire::util::initialize_io


	Function umpire::util::make_unique_filename










          

      

      

    

  

  
    
    File io.hpp
    

    

    
 
  

    
      
          
            
  
File io.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/io.hpp)


	Includes


	Included By


	Namespaces







Definition (umpire/util/io.hpp)



	Program Listing for File io.hpp








Includes


	ostream


	string







Included By


	File Replay.cpp


	File ResourceManager.cpp


	File Umpire.hpp


	File io.cpp


	File Logger.cpp


	File Macros.hpp







Namespaces


	Namespace umpire


	Namespace umpire::util










          

      

      

    

  

  
    
    File make_unique.hpp
    

    

    
 
  

    
      
          
            
  
File make_unique.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/make_unique.hpp)


	Includes


	Included By


	Namespaces


	Functions







Definition (umpire/util/make_unique.hpp)



	Program Listing for File make_unique.hpp








Includes


	memory







Included By


	File CudaConstantMemoryResourceFactory.cpp


	File CudaDeviceResourceFactory.cpp


	File CudaPinnedMemoryResourceFactory.cpp


	File CudaUnifiedMemoryResourceFactory.cpp


	File HipConstantMemoryResourceFactory.cpp


	File HipDeviceResourceFactory.cpp


	File HipPinnedMemoryResourceFactory.cpp


	File HostResourceFactory.cpp


	File NullMemoryResourceFactory.cpp


	File ResourceManager.cpp


	File ResourceManager.inl


	File MixedPool.cpp


	File wrap_allocator.hpp







Namespaces


	Namespace umpire


	Namespace umpire::util







Functions


	Template Function umpire::util::make_unique










          

      

      

    

  

  
    
    File numa.cpp
    

    

    
 
  

    
      
          
            
  
File numa.cpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/numa.cpp)


	Includes


	Namespaces


	Functions







Definition (umpire/util/numa.cpp)



	Program Listing for File numa.cpp








Includes


	numa.h (File numa.hpp)


	numaif.h


	umpire/util/Macros.hpp (File Macros.hpp)


	umpire/util/numa.hpp (File numa.hpp)


	unistd.h







Namespaces


	Namespace umpire


	Namespace umpire::numa







Functions


	Function umpire::get_page_size


	Function umpire::numa::get_allocatable_nodes


	Function umpire::numa::get_device_nodes


	Function umpire::numa::get_host_nodes


	Function umpire::numa::get_location


	Function umpire::numa::move_to_node


	Function umpire::numa::preferred_node










          

      

      

    

  

  
    
    File numa.hpp
    

    

    
 
  

    
      
          
            
  
File numa.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/numa.hpp)


	Includes


	Included By


	Namespaces







Definition (umpire/util/numa.hpp)



	Program Listing for File numa.hpp








Includes


	cstddef


	vector







Included By


	File PosixMemalignAllocator.hpp


	File NumaMoveOperation.cpp


	File NumaPolicy.cpp


	File numa.cpp







Namespaces


	Namespace umpire


	Namespace umpire::numa










          

      

      

    

  

  
    
    File statistic_helper.hpp
    

    

    
 
  

    
      
          
            
  
File statistic_helper.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/statistic_helper.hpp)


	Includes


	Included By


	Namespaces


	Functions







Definition (umpire/util/statistic_helper.hpp)



	Program Listing for File statistic_helper.hpp








Includes


	conduit/conduit.hpp


	umpire/util/StatisticsDatabase.hpp (File StatisticsDatabase.hpp)







Included By


	File Macros.hpp







Namespaces


	Namespace umpire


	Namespace umpire::util


	Namespace umpire::util::detail







Functions


	Template Function umpire::util::detail::add_entry(conduit::Node&, T, U, Args…)


	Function umpire::util::detail::add_entry(conduit::Node&)


	Template Function umpire::util::detail::add_entry(conduit::Node&, T, U)


	Template Function umpire::util::detail::record_statistic










          

      

      

    

  

  
    
    File wrap_allocator.hpp
    

    

    
 
  

    
      
          
            
  
File wrap_allocator.hpp

↰ Parent directory (umpire/util)


Contents


	Definition (umpire/util/wrap_allocator.hpp)


	Includes


	Included By


	Namespaces


	Functions







Definition (umpire/util/wrap_allocator.hpp)



	Program Listing for File wrap_allocator.hpp








Includes


	umpire/Allocator.hpp (File Allocator.hpp)


	umpire/strategy/AllocationStrategy.hpp (File AllocationStrategy.hpp)


	umpire/strategy/AllocationTracker.hpp (File AllocationTracker.hpp)


	umpire/strategy/ZeroByteHandler.hpp (File ZeroByteHandler.hpp)


	umpire/util/make_unique.hpp (File make_unique.hpp)







Included By


	File NumaMoveOperation.cpp


	File ResourceManager.cpp


	File ResourceManager.inl







Namespaces


	Namespace umpire


	Namespace umpire::util







Functions


	Template Function umpire::util::do_wrap(std::unique_ptr<Base>&&)


	Template Function umpire::util::do_wrap(std::unique_ptr<Base>&&)


	Template Function umpire::util::unwrap_allocation_strategy


	Template Function umpire::util::unwrap_allocator


	Template Function umpire::util::wrap_allocator










          

      

      

    

  

  
    
    File Hierarchy
    

    

    
 
  

    
      
          
            
  
File Hierarchy
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/Allocator.hpp"

#include "umpire/ResourceManager.hpp"
#include "umpire/util/Macros.hpp"
#include "umpire/Replay.hpp"

#if defined(UMPIRE_ENABLE_STATISTICS)
#include "umpire/util/StatisticsDatabase.hpp"
#include "umpire/util/Statistic.hpp"
#endif

namespace umpire {

Allocator::Allocator(strategy::AllocationStrategy* allocator) noexcept:
  m_allocator(allocator)
{
}

void
Allocator::release()
{
  UMPIRE_REPLAY("\"event\": \"release\", \"payload\": { \"allocator_ref\": \"" <<  m_allocator << "\" }");

  UMPIRE_LOG(Debug, "");

  m_allocator->release();
}

std::size_t
Allocator::getSize(void* ptr) const
{
  UMPIRE_LOG(Debug, "(" << ptr << ")");
  return ResourceManager::getInstance().getSize(ptr);
}

std::size_t
Allocator::getHighWatermark() const noexcept
{
  return m_allocator->getHighWatermark();
}

std::size_t
Allocator::getCurrentSize() const noexcept
{
  return m_allocator->getCurrentSize();
}

std::size_t
Allocator::getActualSize() const noexcept
{
  return (m_allocator->getActualSize() > 0) ?
    m_allocator->getActualSize() : m_allocator->getCurrentSize();
}

const std::string&
Allocator::getName() const noexcept
{
  return m_allocator->getName();
}

int
Allocator::getId() const noexcept
{
  return m_allocator->getId();
}

strategy::AllocationStrategy*
Allocator::getAllocationStrategy() noexcept
{
  UMPIRE_LOG(Debug, "() returning " << m_allocator);
  return m_allocator;
}

Platform
Allocator::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

std::ostream& operator<<(std::ostream& os, const Allocator& allocator) {
    os << *allocator.m_allocator;
    return os;
}

} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_Allocator_HPP
#define UMPIRE_Allocator_HPP

#include "umpire/strategy/AllocationStrategy.hpp"

#include <cstddef>
#include <memory>
#include <ostream>

#include "umpire/util/Platform.hpp"

class AllocatorTest;

namespace umpire {

class ResourceManager;

/*!
 * \brief Provides a unified interface to allocate and free data.
 *
 * An Allocator encapsulates all the details of how and where allocations will
 * be made, and can also be used to introspect the memory resource. Allocator
 * objects do not return typed allocations, so the pointer returned from the
 * allocate method must be cast to the relevant type.
 *
 * \see TypedAllocator
 */
class Allocator {
  friend class ResourceManager;
  friend class ::AllocatorTest;

  public:
    /*!
     * \brief Allocate bytes of memory.
     *
     * The memory will be allocated as determined by the AllocationStrategy
     * used by this Allocator. Note that this method does not guarantee new
     * memory pages being requested from the underlying memory system, as the
     * associated AllocationStrategy could have already allocated sufficient
     * memory, or re-use existing allocations that were not returned to the
     * system.
     *
     * \param bytes Number of bytes to allocate (>= 0)
     *
     * \return Pointer to start of the allocation.
     */
    inline void* allocate(std::size_t bytes);

    /*!
     * \brief Free the memory at ptr.
     *
     * This method will throw an umpire::Exception if ptr was not allocated
     * using this Allocator. If you need to deallocate memory allocated by an
     * unknown object, use the ResourceManager::deallocate method.
     *
     * \param ptr Pointer to free (!nullptr)
     */
    inline void deallocate(void* ptr);

    /*!
     * \brief Release any and all unused memory held by this Allocator.
     */
    void release();

    /*!
     * \brief Return number of bytes allocated for allocation
     *
     * \param ptr Pointer to allocation in question
     *
     * \return number of bytes allocated for ptr
     */
    std::size_t getSize(void* ptr) const;

    /*!
     * \brief Return the memory high watermark for this Allocator.
     *
     * This is the largest amount of memory allocated by this Allocator. Note
     * that this may be larger than the largest value returned by
     * getCurrentSize.
     *
     * \return Memory high watermark.
     */
    std::size_t getHighWatermark() const noexcept;

    /*!
     * \brief Return the current size of this Allocator.
     *
     * This is sum of the sizes of all the tracked allocations. Note that this
     * doesn't ever have to be equal to getHighWatermark.
     *
     * \return current size of Allocator.
     */
    std::size_t getCurrentSize() const noexcept;

    /*!
     * \brief Return the actual size of this Allocator.
     *
     * For non-pool allocators, this will be the same as getCurrentSize().
     *
     * For pools, this is the total amount of memory allocated for blocks
     * managed by the pool.
     *
     * \return actual size of Allocator.
     */
    std::size_t getActualSize() const noexcept;

    /*!
     * \brief Get the name of this Allocator.
     *
     * Allocators are uniquely named, and the name of the Allocator can be used
     * to retrieve the same Allocator from the ResourceManager at a later time.
     *
     * \see ResourceManager::getAllocator
     *
     * \return name of Allocator.
     */
    const std::string& getName() const noexcept;

    /*!
     * \brief Get the integer ID of this Allocator.
     *
     * Allocators are uniquely identified, and the ID of the Allocator can be
     * used to retrieve the same Allocator from the ResourceManager at a later
     * time.
     *
     * \see ResourceManager::getAllocator
     *
     * \return integer id of Allocator.
     */
    int getId() const noexcept;

    /*!
     * \brief Get the AllocationStrategy object used by this Allocator.
     *
     *
     *
     * \return Pointer to the AllocationStrategy.
     */
    strategy::AllocationStrategy* getAllocationStrategy() noexcept;

    /*!
     * \brief Get the Platform object appropriate for this Allocator.
     *
     * \return Platform for this Allocator.
     */
    Platform getPlatform() noexcept;

    Allocator() = default;

    friend std::ostream& operator<<(std::ostream&, const Allocator&);

  private:
    /*!
     * \brief Construct an Allocator with the given AllocationStrategy.
     *
     * This method is private to ensure that only the ResourceManager can
     * construct Allocators.
     *
     * \param allocator Pointer to the AllocationStrategy object to use for
     * Allocations.
     */
    Allocator(strategy::AllocationStrategy* allocator) noexcept;


    /*!
     * \brief Pointer to the AllocationStrategy used by this Allocator.
     */
    umpire::strategy::AllocationStrategy* m_allocator;
};

} // end of namespace umpire

#include "umpire/Allocator.inl"

#endif // UMPIRE_Allocator_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_Allocator_INL
#define UMPIRE_Allocator_INL

#include "umpire/config.hpp"

#include "umpire/Allocator.hpp"

#include "umpire/util/Macros.hpp"
#include "umpire/Replay.hpp"

namespace umpire {

inline void*
Allocator::allocate(std::size_t bytes)
{
  void* ret = nullptr;

  umpire_ver_2_found = 0;

  UMPIRE_LOG(Debug, "(" << bytes << ")");

  UMPIRE_REPLAY("\"event\": \"allocate\", \"payload\": { \"allocator_ref\": \"" << m_allocator << "\", \"size\": " << bytes << " }");

  ret = m_allocator->allocate(bytes);

  UMPIRE_REPLAY("\"event\": \"allocate\", \"payload\": { \"allocator_ref\": \"" << m_allocator << "\", \"size\": " << bytes << " }, \"result\": { \"memory_ptr\": \"" << ret << "\" }");

  UMPIRE_RECORD_STATISTIC(getName(), "ptr", reinterpret_cast<uintptr_t>(ret), "size", bytes, "event", "allocate");
  return ret;
}

inline void
Allocator::deallocate(void* ptr)
{
  UMPIRE_REPLAY("\"event\": \"deallocate\", \"payload\": { \"allocator_ref\": \"" << m_allocator << "\", \"memory_ptr\": \"" << ptr << "\" }");

  UMPIRE_LOG(Debug, "(" << ptr << ")");

  UMPIRE_RECORD_STATISTIC(getName(), "ptr", reinterpret_cast<uintptr_t>(ptr), "size", 0x0, "event", "deallocate");

  if (!ptr) {
    UMPIRE_LOG(Info, "Deallocating a null pointer");
    return;
  } else {
    m_allocator->deallocate(ptr);
  }
}

} // end of namespace umpire

#endif // UMPIRE_Allocator_INL
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/DeviceAllocator.hpp"

#include "umpire/ResourceManager.hpp"
#include "umpire/resource/MemoryResourceTypes.hpp"
#include "umpire/util/Macros.hpp"

namespace umpire {

  __host__
DeviceAllocator::DeviceAllocator(Allocator allocator, size_t size) :
  m_allocator(allocator),
  m_ptr(static_cast<char*>(m_allocator.allocate(size))),
  m_size(size),
  m_child(false)
{
  auto& rm = umpire::ResourceManager::getInstance();
  auto device_alloc = rm.getAllocator(umpire::resource::Device);

  m_counter = static_cast<unsigned int*>(
    device_alloc.allocate(sizeof(unsigned int)));
  rm.memset(m_counter, 0);
}

__host__ __device__
DeviceAllocator::DeviceAllocator(const DeviceAllocator& other) :
  m_allocator(other.m_allocator),
  m_ptr(other.m_ptr),
  m_counter(other.m_counter),
  m_size(other.m_size),
  m_child(true)
{
}

__host__
DeviceAllocator::~DeviceAllocator()
{
  if (!m_child) {
    auto& rm = umpire::ResourceManager::getInstance();
    auto device_alloc = rm.getAllocator(umpire::resource::Device);

    device_alloc.deallocate(m_counter);
    m_allocator.deallocate(m_ptr);
  }
}

__device__
void*
DeviceAllocator::allocate(size_t size)
{
  return static_cast<void*>(
    m_ptr + atomicAdd(m_counter, size));
}

} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_DeviceAllocator_HPP
#define UMPIRE_DeviceAllocator_HPP

#include "umpire/Allocator.hpp"

namespace umpire {

/*!
 * \brief Lightweight allocator for use in GPU code
 */
class DeviceAllocator {
  public:
  /*!
   *
   * \brief Construct a new DeviceAllocator that will use allocator to allocate
   * data
   *
   * \param allocator Allocator to use for allocating memory.
   */
   __host__
  DeviceAllocator(Allocator allocator, size_t size);

   __host__
  ~DeviceAllocator();

   __host__ __device__
   DeviceAllocator(const DeviceAllocator& other);

  /*
   * \brief Allocate size objects of type T.
   *
   * \param size The number of objects to allocate.
   *
   * \return Pointer to the start of the allocated memory.
   */
  __device__
  void* allocate(size_t size);

  private:
    umpire::Allocator m_allocator;

    char* m_ptr;
    unsigned int* m_counter;

    size_t m_size;

    bool m_child;
};


} // end of namespace umpire

#endif // UMPIRE_DeviceAllocator_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include <iostream>   // for std::cout, std::cerr
#include <stdlib.h>   // for getenv()

#if !defined(_MSC_VER)
#include <strings.h>  // for strcasecmp()
#include <unistd.h>   // getpid()
#else
#include <process.h>
#define strcasecmp _stricmp
#define getpid _getpid
#endif

#include "umpire/Allocator.hpp"
#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/strategy/DynamicPool.hpp"

#include "umpire/util/io.hpp"

#include "umpire/Replay.hpp"

namespace umpire {

static const char* env_name = "UMPIRE_REPLAY";
int Replay::m_argument_number = 0;

Replay::Replay() : m_replayUid(getpid())
{
  char* enval = getenv(env_name);
  bool enable_replay = ( enval != NULL );

  replayEnabled =  enable_replay;
}

void Replay::logMessage( const std::string& message )
{
  if ( !replayEnabled )
    return;   /* short-circuit */

  umpire::replay() << message;
}

bool Replay::replayLoggingEnabled()
{
  return replayEnabled;
}

Replay* Replay::getReplayLogger()
{
  static Replay replay_logger;

  return &replay_logger;
}

std::ostream& operator<< (std::ostream& out, umpire::Allocator& alloc) {
  out << alloc.getName();
  return out;
}

std::ostream& operator<< (
    std::ostream& out,
    umpire::strategy::DynamicPoolMap::CoalesceHeuristic& ) {
  return out;
}

std::ostream& operator<< (
    std::ostream& out,
    umpire::strategy::DynamicPoolList::CoalesceHeuristic& ) {
  return out;
}

} /* namespace umpire */
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_Replay_HPP
#define UMPIRE_Replay_HPP

#include <chrono>
#include <string>
#include <sstream>
#include <iostream>

#include "umpire/strategy/DynamicPool.hpp"
#include "umpire/strategy/DynamicPoolMap.hpp"
#include "umpire/strategy/DynamicPoolList.hpp"

namespace umpire {

class Allocator;

std::ostream& operator<< (std::ostream& out, umpire::Allocator& );

std::ostream& operator<< (std::ostream& out,
    umpire::strategy::DynamicPoolMap::CoalesceHeuristic& );
std::ostream& operator<< (std::ostream& out,
    umpire::strategy::DynamicPoolList::CoalesceHeuristic& );

class Replay {
public:
  void logMessage( const std::string& message );
  static Replay* getReplayLogger();
  bool replayLoggingEnabled();
  uint64_t replayUid() { return m_replayUid; }

  static std::string printReplayAllocator( void ) {
    m_argument_number = 0;
    return std::string("");
  }

  template <typename T, typename... Args>
  static std::string printReplayAllocator(T&& firstArg, Args&&... args) {
    std::stringstream ss;

    if (typeid(firstArg) != typeid(umpire::strategy::DynamicPool::CoalesceHeuristic)) {
      m_argument_number++;
      if ( m_argument_number != 1 )
        ss << ", ";

      ss << "\"" << firstArg << "\"";
    }

    ss << printReplayAllocator(std::forward<Args>(args)...);
    return ss.str();
  }
private:
  Replay();
  ~Replay() = default;

  Replay(const Replay&) = delete;
  Replay& operator=(const Replay&) = delete;

  bool replayEnabled;
  uint64_t m_replayUid;
  static int m_argument_number;
};

} /* namespace umpire */

#define UMPIRE_REPLAY( msg )                                                 \
{                                                                            \
  if (umpire::Replay::getReplayLogger()->replayLoggingEnabled()) {   \
    std::ostringstream local_msg;                                            \
    auto time = std::chrono::time_point_cast<std::chrono::nanoseconds>(std::chrono::system_clock::now()).time_since_epoch();\
    local_msg                                                                \
      << "{ \"kind\":\"replay\", \"uid\":"                                   \
      << umpire::Replay::getReplayLogger()->replayUid() << ", "      \
      << "\"timestamp\":"                                                    \
      << static_cast<long>(time.count()) << ", "                             \
      << msg                                                                 \
      << " }"                                                                \
      << std::endl;                                                          \
    umpire::Replay::getReplayLogger()->logMessage(local_msg.str());  \
  }                                                                          \
}
#endif /* UMPIRE_Replay_HPP */
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/config.hpp"

#include "umpire/ResourceManager.hpp"

#include "umpire/resource/MemoryResourceRegistry.hpp"

#include "umpire/resource/HostResourceFactory.hpp"

#include "umpire/resource/NullMemoryResourceFactory.hpp"

#if defined(UMPIRE_ENABLE_NUMA)
#include "umpire/strategy/NumaPolicy.hpp"
#endif

#if defined(UMPIRE_ENABLE_CUDA)
#include <cuda_runtime_api.h>

#include "umpire/resource/CudaDeviceResourceFactory.hpp"
#include "umpire/resource/CudaUnifiedMemoryResourceFactory.hpp"
#include "umpire/resource/CudaPinnedMemoryResourceFactory.hpp"
#if defined(UMPIRE_ENABLE_CONST)
#include "umpire/resource/CudaConstantMemoryResourceFactory.hpp"
#endif
#endif

#if defined(UMPIRE_ENABLE_HIP)
#include <hip/hip_runtime.h>

#include "umpire/resource/HipDeviceResourceFactory.hpp"
#include "umpire/resource/HipPinnedMemoryResourceFactory.hpp"
#if defined(UMPIRE_ENABLE_CONST)
#include "umpire/resource/HipConstantMemoryResourceFactory.hpp"
#endif
#endif

#include "umpire/op/MemoryOperation.hpp"
#include "umpire/op/MemoryOperationRegistry.hpp"
#include "umpire/strategy/DynamicPool.hpp"
#include "umpire/strategy/AllocationTracker.hpp"
#include "umpire/strategy/ZeroByteHandler.hpp"
#include "umpire/strategy/FixedPool.hpp"

#include "umpire/util/Macros.hpp"
#include "umpire/util/make_unique.hpp"
#include "umpire/util/wrap_allocator.hpp"

#include "umpire/util/MPI.hpp"
#include "umpire/util/io.hpp"

#include <iterator>
#include <sstream>
#include <memory>

static const char* s_null_resource_name{"__umpire_internal_null"};
static const char* s_zero_byte_pool_name{"__umpire_internal_0_byte_pool"};

namespace umpire {

ResourceManager&
ResourceManager::getInstance()
{
  static ResourceManager resource_manager;

  UMPIRE_LOG(Debug, "() returning " << &resource_manager);
  return resource_manager;
}

ResourceManager::ResourceManager() :
  m_allocations(),
  m_allocators(),
  m_allocators_by_id(),
  m_allocators_by_name(),
  m_memory_resources(),
  m_default_allocator(),
  m_id(0),
  m_mutex()
{
  UMPIRE_LOG(Debug, "() entering");

  const char* env_enable_replay{getenv("UMPIRE_REPLAY")};
  const bool enable_replay{env_enable_replay != nullptr};

  const char* env_enable_log{getenv("UMPIRE_LOG_LEVEL")};
  const bool enable_log{env_enable_log != nullptr};

  util::initialize_io(enable_log, enable_replay);

  resource::MemoryResourceRegistry& registry{
    resource::MemoryResourceRegistry::getInstance()};

  registry.registerMemoryResource(
      util::make_unique<resource::HostResourceFactory>());

  registry.registerMemoryResource(
      util::make_unique<resource::NullMemoryResourceFactory>());

#if defined(UMPIRE_ENABLE_CUDA)
  registry.registerMemoryResource(
    util::make_unique<resource::CudaDeviceResourceFactory>());

  registry.registerMemoryResource(
    util::make_unique<resource::CudaUnifiedMemoryResourceFactory>());

  registry.registerMemoryResource(
    util::make_unique<resource::CudaPinnedMemoryResourceFactory>());

#if defined(UMPIRE_ENABLE_CONST)
  registry.registerMemoryResource(
    util::make_unique<resource::CudaConstantMemoryResourceFactory>());
#endif
#endif

#if defined(UMPIRE_ENABLE_HIP)
  registry.registerMemoryResource(
    util::make_unique<resource::HipDeviceResourceFactory>());

  registry.registerMemoryResource(
    util::make_unique<resource::HipPinnedMemoryResourceFactory>());

#if defined(UMPIRE_ENABLE_CONST)
  registry.registerMemoryResource(
    util::make_unique<resource::HipConstantMemoryResourceFactory>());
#endif
#endif

  initialize();

  UMPIRE_LOG(Debug, "() leaving");
}

ResourceManager::~ResourceManager()
{
  for (auto&& allocator : m_allocators) {
    allocator.reset();
  }
}

void
ResourceManager::initialize()
{
  UMPIRE_LOG(Debug, "() entering");

  UMPIRE_LOG(Debug, "Umpire v" << UMPIRE_VERSION_MAJOR << "." <<
      UMPIRE_VERSION_MINOR << "." <<
      UMPIRE_VERSION_PATCH << "." <<
      UMPIRE_VERSION_RC);

  UMPIRE_REPLAY(
      R"( "event": "version", "payload": { "major": )" << UMPIRE_VERSION_MAJOR
      << R"(, "minor": )" << UMPIRE_VERSION_MINOR
      << R"(, "patch": )" << UMPIRE_VERSION_PATCH
      << R"(, "rc": ")" << UMPIRE_VERSION_RC << R"(" })");

  resource::MemoryResourceRegistry& registry{
    resource::MemoryResourceRegistry::getInstance()};

  {
    std::unique_ptr<strategy::AllocationStrategy>
      host_allocator{
        util::wrap_allocator<
          strategy::AllocationTracker,
          strategy::ZeroByteHandler>(
            registry.makeMemoryResource("HOST", getNextId()))};

    UMPIRE_REPLAY(
      R"( "event": "makeMemoryResource", "payload": { "name": "HOST" })"
      << R"(, "result": ")" << host_allocator.get() << R"(")");

    int id{host_allocator->getId()};
    m_allocators_by_name["HOST"]  = host_allocator.get();
    m_memory_resources[resource::Host] = host_allocator.get();
    m_default_allocator = host_allocator.get();
    m_allocators_by_id[id] = host_allocator.get();
    m_allocators.emplace_front(std::move(host_allocator));
  }

  {
    std::unique_ptr<strategy::AllocationStrategy>
      allocator{
        //util::wrap_allocator<strategy::AllocationTracker>(
          registry.makeMemoryResource(s_null_resource_name, getNextId())};

    int id{allocator->getId()};
    m_allocators_by_name[s_null_resource_name]  = allocator.get();
    m_allocators_by_id[id] = allocator.get();
    m_allocators.emplace_front(std::move(allocator));
  }

#if defined(UMPIRE_ENABLE_CUDA)
  int count;
  auto error = ::cudaGetDeviceCount(&count);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("Umpire compiled with CUDA support but no GPUs detected!");
  }
#endif

#if defined(UMPIRE_ENABLE_HIP)
  int count;
  auto error = ::hipGetDeviceCount(&count);

  if (error != hipSuccess) {
    UMPIRE_ERROR("Umpire compiled with HIP support but no GPUs detected!");
  }
#endif

#if defined(UMPIRE_ENABLE_DEVICE)
  {
    std::unique_ptr<strategy::AllocationStrategy>
      allocator{util::wrap_allocator<
        strategy::AllocationTracker,
        strategy::ZeroByteHandler>(
            registry.makeMemoryResource("DEVICE", getNextId()))};
    UMPIRE_REPLAY(
      R"( "event": "makeMemoryResource", "payload": { "name": "DEVICE" })"
      << R"(, "result": ")" << allocator.get() << R"(")");

    int id{allocator->getId()};
    m_allocators_by_name["DEVICE"] = allocator.get();
    m_memory_resources[resource::Device] = allocator.get();
    m_allocators_by_id[id] = allocator.get();
    m_allocators.emplace_front(std::move(allocator));
  }
#endif

#if defined(UMPIRE_ENABLE_PINNED)
  {
    std::unique_ptr<strategy::AllocationStrategy>
      allocator{util::wrap_allocator<
        strategy::AllocationTracker,
        strategy::ZeroByteHandler>(
            registry.makeMemoryResource("PINNED", getNextId()))};
    UMPIRE_REPLAY(
      R"( "event": "makeMemoryResource", "payload": { "name": "PINNED" })"
      << R"(, "result": ")" << allocator.get() << R"(")");

    int id{allocator->getId()};
    m_allocators_by_name["PINNED"] = allocator.get();
    m_memory_resources[resource::Pinned] = allocator.get();
    m_allocators_by_id[id] = allocator.get();
    m_allocators.emplace_front(std::move(allocator));
  }
#endif

#if defined(UMPIRE_ENABLE_UM)
  {
    std::unique_ptr<strategy::AllocationStrategy>
      allocator{util::wrap_allocator<
        strategy::AllocationTracker,
        strategy::ZeroByteHandler>(
            registry.makeMemoryResource("UM", getNextId()))};
    UMPIRE_REPLAY(
      R"( "event": "makeMemoryResource", "payload": { "name": "UM" })"
      << R"(, "result": ")" << allocator.get() << R"(")");

    int id{allocator->getId()};
    m_allocators_by_name["UM"] = allocator.get();
    m_memory_resources[resource::Unified] = allocator.get();
    m_allocators_by_id[id] = allocator.get();
    m_allocators.emplace_front(std::move(allocator));
  }
#endif

#if defined(UMPIRE_ENABLE_CONST)
  {
    std::unique_ptr<strategy::AllocationStrategy>
      allocator{util::wrap_allocator<
        strategy::AllocationTracker,
        strategy::ZeroByteHandler>(
            registry.makeMemoryResource("DEVICE_CONST", getNextId()))};
    UMPIRE_REPLAY(
      R"( "event": "makeMemoryResource", "payload": { "name": "DEVICE_CONST" })"
      << R"(, "result": ")" << allocator.get() << R"(")");

    int id{allocator->getId()};
    m_allocators_by_name["DEVICE_CONST"] = allocator.get();
    m_memory_resources[resource::Constant] = allocator.get();
    m_allocators_by_id[id] = allocator.get();
    m_allocators.emplace_front(std::move(allocator));
  }
#endif

  {
    std::unique_ptr<strategy::AllocationStrategy> allocator{
      new strategy::FixedPool{s_zero_byte_pool_name,
        getNextId(),
        Allocator{m_allocators_by_name[s_null_resource_name]},
        1}
    };

    int id{allocator->getId()};
    m_allocators_by_name[s_zero_byte_pool_name] = allocator.get();
    m_allocators_by_id[id] = allocator.get();
    m_allocators.emplace_front(std::move(allocator));
  }

  UMPIRE_LOG(Debug, "() leaving");
}

strategy::AllocationStrategy*
ResourceManager::getAllocationStrategy(const std::string& name)
{
  UMPIRE_LOG(Debug, "(\"" << name << "\")");
  auto allocator = m_allocators_by_name.find(name);
  if (allocator == m_allocators_by_name.end()) {
    UMPIRE_ERROR("Allocator \"" << name << "\" not found. Available allocators: "
        << getAllocatorInformation());
  }

  return m_allocators_by_name[name];
}

Allocator
ResourceManager::getAllocator(const std::string& name)
{
  UMPIRE_LOG(Debug, "(\"" << name << "\")");
  return Allocator(getAllocationStrategy(name));
}

Allocator
ResourceManager::getAllocator(const char* name)
{
  return getAllocator(std::string{name});
}

Allocator
ResourceManager::getAllocator(resource::MemoryResourceType resource_type)
{
  UMPIRE_LOG(Debug, "(\"" << static_cast<std::size_t>(resource_type) << "\")");

  auto allocator = m_memory_resources.find(resource_type);
  if (allocator == m_memory_resources.end()) {
    UMPIRE_ERROR("Allocator \"" << static_cast<std::size_t>(resource_type)
        << "\" not found. Available allocators: " << getAllocatorInformation());
  }

  return Allocator(m_memory_resources[resource_type]);
}

Allocator
ResourceManager::getAllocator(int id)
{
  UMPIRE_LOG(Debug, "(\"" << id << "\")");

  auto allocator = m_allocators_by_id.find(id);
  if (allocator == m_allocators_by_id.end()) {
    UMPIRE_ERROR("Allocator \"" << id << "\" not found. Available allocators: "
        << getAllocatorInformation());
  }

  return Allocator(m_allocators_by_id[id]);
}

Allocator
ResourceManager::getDefaultAllocator()
{
  UMPIRE_LOG(Debug, "");

  if (!m_default_allocator) {
    UMPIRE_ERROR("The default Allocator is not defined");
  }

  return Allocator(m_default_allocator);
}

void
ResourceManager::setDefaultAllocator(Allocator allocator) noexcept
{
  UMPIRE_LOG(Debug, "(\"" << allocator.getName() << "\")");

  UMPIRE_REPLAY(
    R"( "event": "setDefaultAllocator", "payload": { "allocator_ref": ")"
    << allocator.getAllocationStrategy() << R"(" })");

  m_default_allocator = allocator.getAllocationStrategy();
}

void
ResourceManager::registerAllocator(const std::string& name, Allocator allocator)
{
  if (isAllocator(name)) {
    UMPIRE_ERROR("Allocator " << name << " is already registered.");
  }

  m_allocators_by_name[name] = allocator.getAllocationStrategy();
}

Allocator
ResourceManager::getAllocator(void* ptr)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
  return Allocator(findAllocatorForPointer(ptr));
}

bool
ResourceManager::isAllocator(const std::string& name) noexcept
{
  return (m_allocators_by_name.find(name) != m_allocators_by_name.end());
}

bool
ResourceManager::hasAllocator(void* ptr)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr <<")");

  return m_allocations.contains(ptr);
}

void ResourceManager::registerAllocation(void* ptr, util::AllocationRecord record)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ", size=" << record.size
             << ", strategy=" << record.strategy << ") with " << this);
  m_allocations.insert(ptr, record);
}

util::AllocationRecord ResourceManager::deregisterAllocation(void* ptr)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
  return m_allocations.remove(ptr);
}

const util::AllocationRecord*
ResourceManager::findAllocationRecord(void* ptr) const
{
  auto alloc_record = m_allocations.find(ptr);

  if (!alloc_record->strategy) {
    UMPIRE_ERROR("Cannot find allocator for " << ptr);
  }

  UMPIRE_LOG(Debug, "(Returning allocation record for ptr = " << ptr << ")");

  return alloc_record;
}

bool
ResourceManager::isAllocatorRegistered(const std::string& name)
{
  return (m_allocators_by_name.find(name) != m_allocators_by_name.end());
}

void ResourceManager::copy(void* dst_ptr, void* src_ptr, std::size_t size)
{
  UMPIRE_LOG(Debug, "(src_ptr=" << src_ptr << ", dst_ptr=" << dst_ptr << ", size=" << size << ")");

  auto& op_registry = op::MemoryOperationRegistry::getInstance();

  auto src_alloc_record = m_allocations.find(src_ptr);
  std::ptrdiff_t src_offset = static_cast<char*>(src_ptr) - static_cast<char*>(src_alloc_record->ptr);
  std::size_t src_size = src_alloc_record->size - src_offset;

  auto dst_alloc_record = m_allocations.find(dst_ptr);
  std::ptrdiff_t dst_offset = static_cast<char*>(dst_ptr) - static_cast<char*>(dst_alloc_record->ptr);
  std::size_t dst_size = dst_alloc_record->size - dst_offset;

  if (size == 0) {
    size = src_size;
  }

  UMPIRE_REPLAY(
    R"( "event": "copy", "payload": {)"
    << R"( "src": ")"                << src_ptr                    << R"(")"
    << R"(, "src_offset": )"         << src_offset
    << R"(, "dest": ")"              << dst_ptr                    << R"(")"
    << R"(, "dst_offset": )"         << dst_offset
    << R"(, "size": )"               << size
    << R"(, "src_allocator_ref": ")" << src_alloc_record->strategy << R"(")"
    << R"(, "dst_allocator_ref": ")" << dst_alloc_record->strategy << R"(")"
    << R"( } )");

  if (size > dst_size) {
    UMPIRE_ERROR("Not enough resource in destination for copy: " << size << " -> " << dst_size);
  }

  auto op = op_registry.find("COPY",
      src_alloc_record->strategy,
      dst_alloc_record->strategy);

  op->transform(src_ptr, &dst_ptr, src_alloc_record, dst_alloc_record, size);
}

void ResourceManager::memset(void* ptr, int value, std::size_t length)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ", value=" << value << ", length=" << length << ")");

  auto& op_registry = op::MemoryOperationRegistry::getInstance();

  auto alloc_record = m_allocations.find(ptr);

  std::ptrdiff_t offset = static_cast<char*>(ptr) - static_cast<char*>(alloc_record->ptr);
  std::size_t size = alloc_record->size - offset;

  if (length == 0) {
    length = size;
  }

  UMPIRE_REPLAY(
       R"( "event": "memset", "payload": { )"
    << R"( "ptr": ")"            << ptr                   << R"(")"
    << R"(, "value": )"          << value
    << R"(, "size": )"           << size
    << R"(, "allocator_ref": ")" << alloc_record->strategy << R"(")"
    << R"( })");

  if (length > size) {
    UMPIRE_ERROR("Cannot memset over the end of allocation: " << length << " -> " << size);
  }

  auto op = op_registry.find("MEMSET",
      alloc_record->strategy,
      alloc_record->strategy);

  op->apply(ptr, alloc_record, value, length);
}

void*
ResourceManager::reallocate(void* current_ptr, std::size_t new_size)
{
  strategy::AllocationStrategy* strategy;

  UMPIRE_REPLAY(
       R"( "event": "reallocate", "payload": {)"
    << R"( "ptr": ")" << current_ptr << R"(")"
    << R"(, "size": )" << new_size << R"( } )");

  if ( current_ptr != nullptr ) {
    auto alloc_record = m_allocations.find(current_ptr);
    strategy = alloc_record->strategy;
  }
  else {
    strategy = m_default_allocator;
  }

  void* new_ptr{reallocate_impl(current_ptr, new_size, Allocator(strategy))};

  UMPIRE_REPLAY(
       R"( "event": "reallocate", "payload": {)"
    << R"( "ptr": ")" << current_ptr << R"(")"
    << R"(, "size": )" << new_size << R"( })"
    << R"(, "result": { "memory_ptr": ")" << new_ptr << R"(" } )");

  return new_ptr;
}

void*
ResourceManager::reallocate(void* current_ptr, std::size_t new_size, Allocator alloc)
{
  UMPIRE_REPLAY(
       R"( "event": "reallocate_ex", "payload": {)"
    << R"( "ptr": ")" << current_ptr << R"(")"
    << R"(, "size": )" << new_size
    << R"(, "allocator_ref": ")" << alloc.getAllocationStrategy() << R"(" } )");

  void* new_ptr{reallocate_impl(current_ptr, new_size, alloc)};

  UMPIRE_REPLAY(
       R"( "event": "reallocate_ex", "payload": {)"
    << R"( "ptr": ")" << current_ptr << R"(")"
    << R"(, "size": )" << new_size
    << R"(, "allocator_ref": ")" << alloc.getAllocationStrategy() << R"(" } )"
    << R"(, "result": { "memory_ptr": ")" << new_ptr << R"(" } )");

  return new_ptr;
}

void*
ResourceManager::reallocate_impl(void* current_ptr, std::size_t new_size, Allocator allocator)
{
  UMPIRE_LOG(Debug,
      "(current_ptr=" << current_ptr
        << ", new_size=" << new_size
        << ", with Allocator " << allocator.getName() << ")" );

  void* new_ptr;

  //
  // If this is a brand new allocation, no reallocation necessary, just allocate
  //
  if ( current_ptr == nullptr ) {
    new_ptr = allocator.allocate(new_size);
  }
  else {
    auto alloc_record = m_allocations.find(current_ptr);
    auto alloc = Allocator(alloc_record->strategy);

    if ( alloc_record->strategy != allocator.getAllocationStrategy() ) {
      UMPIRE_ERROR("Cannot reallocate " << current_ptr
          << " from: " << alloc.getName()
          << " with Allocator " << allocator.getName());
    }

    //
    // Special case 0-byte size here
    //
    if ( new_size == 0 ) {
      alloc.deallocate(current_ptr);
      new_ptr = alloc.allocate(new_size);
    }
    else {
      auto& op_registry = op::MemoryOperationRegistry::getInstance();

      if (current_ptr != alloc_record->ptr) {
        UMPIRE_ERROR("Cannot reallocate an offset ptr (ptr="
            << current_ptr << ", base=" << alloc_record->ptr);
      }

      auto op = op_registry.find("REALLOCATE", alloc_record->strategy, alloc_record->strategy);

      op->transform(current_ptr, &new_ptr, alloc_record, alloc_record, new_size);
    }
  }

  return new_ptr;
}

void*
ResourceManager::move(void* ptr, Allocator allocator)
{
  UMPIRE_LOG(Debug, "(src_ptr=" << ptr << ", allocator=" << allocator.getName() << ")");

  UMPIRE_REPLAY(
    R"( "event": "move", "payload": {")"
    << R"( "ptr": ")" << ptr << R"(")"
    << R"(, "allocator_ref": ")" << allocator.getAllocationStrategy() << R"(" })");

  auto alloc_record = m_allocations.find(ptr);

  // short-circuit if ptr was allocated by 'allocator'
  if (alloc_record->strategy == allocator.getAllocationStrategy()) {
    return ptr;
  }

#if defined(UMPIRE_ENABLE_NUMA)
  {
    auto base_strategy = util::unwrap_allocator<strategy::AllocationStrategy>(allocator);

    // If found, use op::NumaMoveOperation to move in-place (same address returned)
    if (dynamic_cast<strategy::NumaPolicy*>(base_strategy)) {
      auto& op_registry = op::MemoryOperationRegistry::getInstance();

      auto src_alloc_record = m_allocations.find(ptr);

      const std::size_t size{src_alloc_record->size};
      util::AllocationRecord dst_alloc_record{
        nullptr, size, allocator.getAllocationStrategy()};

      if (size > 0) {
        auto op = op_registry.find("MOVE",
                                   src_alloc_record->strategy,
                                   dst_alloc_record.strategy);
        void *ret{nullptr};
        op->transform(ptr, &ret, src_alloc_record, &dst_alloc_record, size);
        UMPIRE_ASSERT(ret == ptr);
      }

      UMPIRE_REPLAY(
        R"( "event": "move", "payload": {)"
        << R"( "ptr": ")" << ptr << R"(")"
        << R"(, "allocator": ")" << allocator.getAllocationStrategy() << R"(" })"
        << R"(, "result": { "ptr": ")" << ptr << R"(" })");
      return ptr;
    }
  }
#endif

  if (ptr != alloc_record->ptr) {
    UMPIRE_ERROR("Cannot move an offset ptr (ptr=" << ptr << ", base=" << alloc_record->ptr);
  }

  void* dst_ptr{allocator.allocate(alloc_record->size)};
  copy(dst_ptr, ptr);

  UMPIRE_REPLAY(
    R"( "event": "move", "payload": {)"
    << R"( "ptr": ")" << ptr << R"(")"
    << R"(, "allocator": ")" << allocator.getAllocationStrategy() << R"(" })"
    << R"(, "result": { "ptr": ")" << dst_ptr << R"(" })"
  );

  deallocate(ptr);

  return dst_ptr;
}

void ResourceManager::deallocate(void* ptr)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
  auto allocator = findAllocatorForPointer(ptr);

  allocator->deallocate(ptr);
}

std::size_t
ResourceManager::getSize(void* ptr) const
{
  auto record = m_allocations.find(ptr);
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ") returning " << record->size);
  return record->size;
}

strategy::AllocationStrategy* ResourceManager::findAllocatorForId(int id)
{
  auto allocator_i = m_allocators_by_id.find(id);

  if ( allocator_i == m_allocators_by_id.end() ) {
    UMPIRE_ERROR("Cannot find allocator for ID " << id);
  }

  UMPIRE_LOG(Debug, "(id=" << id << ") returning " << allocator_i->second );
  return allocator_i->second;
}

strategy::AllocationStrategy* ResourceManager::findAllocatorForPointer(void* ptr)
{
  auto allocation_record = m_allocations.find(ptr);

  if (! allocation_record->strategy) {
    UMPIRE_ERROR("Cannot find allocator " << ptr);
  }

  UMPIRE_LOG(Debug, "(ptr=" << ptr << ") returning " << allocation_record->strategy);
  return allocation_record->strategy;
}

std::vector<std::string>
ResourceManager::getAllocatorNames() const noexcept
{
  std::vector<std::string> names;
  for(auto it = m_allocators_by_name.begin(); it != m_allocators_by_name.end(); ++it) {
    names.push_back(it->first);
  }

  UMPIRE_LOG(Debug, "() returning " << names.size() << " allocators");
  return names;
}

std::vector<int>
ResourceManager::getAllocatorIds() const noexcept
{
  std::vector<int> ids;
  for (auto& it : m_allocators_by_id) {
    ids.push_back(it.first);
  }

  return ids;
}

int
ResourceManager::getNextId() noexcept
{
  return m_id++;
}

std::string
ResourceManager::getAllocatorInformation() const noexcept
{
  std::ostringstream info;

  for (auto& it : m_allocators_by_name) {
    info << *it.second << " ";
  }

  return info.str();
}

strategy::AllocationStrategy*
ResourceManager::getZeroByteAllocator()
{
  return m_allocators_by_name[s_zero_byte_pool_name];
}

std::shared_ptr<op::MemoryOperation>
ResourceManager::getOperation(
    const std::string& operation_name,
    Allocator src_allocator,
    Allocator dst_allocator)
{
  auto& op_registry = op::MemoryOperationRegistry::getInstance();

  return op_registry.find(
      operation_name,
      src_allocator.getAllocationStrategy(),
      dst_allocator.getAllocationStrategy());
}

} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_ResourceManager_HPP
#define UMPIRE_ResourceManager_HPP

#include <vector>
#include <string>
#include <memory>
#include <mutex>
#include <list>
#include <unordered_map>

#include "umpire/Allocator.hpp"
#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/util/AllocationMap.hpp"

#include "umpire/resource/MemoryResourceTypes.hpp"

namespace umpire {

namespace op {
  class MemoryOperation;
}

namespace strategy {
  class ZeroByteHandler;
}

/*!
 * \brief
 */
class ResourceManager {
  public:
    /*!
     * \brief
     */
    static ResourceManager& getInstance();

    /*!
     * \brief Initialize the ResourceManager.
     *
     * This will create all registered MemoryResource objects
     */
    void initialize();

    /*!
     * \brief Get the names of all available Allocator objects.
     */
    std::vector<std::string> getAllocatorNames() const noexcept;

    /*!
     * \brief Get the ids of all available Allocator objects.
     */
    std::vector<int> getAllocatorIds() const noexcept;

    /*!
     * \brief Get the Allocator with the given name.
     */
    Allocator getAllocator(const std::string& name);

    Allocator getAllocator(const char* name);

    /*!
     * \brief Get the default Allocator for the given resource_type.
     */
    Allocator getAllocator(resource::MemoryResourceType resource_type);

    /*!
     * \brief Get the Allocator with the given ID.
     */
    Allocator getAllocator(int id);

    /*!
     * \brief Get the default Allocator.
     *
     * The default Allocator is used whenever an Allocator is required and one
     * is not provided, or cannot be inferred.
     *
     * \return The default Allocator.
     */
    Allocator getDefaultAllocator();

    /*!
     * \brief Set the default Allocator.
     *
     * The default Allocator is used whenever an Allocator is required and one
     * is not provided, or cannot be inferred.
     *
     * \param allocator The Allocator to use as the default.
     */
    void setDefaultAllocator(Allocator allocator) noexcept;

    /*!
     * \brief Construct a new Allocator.
     */
    template <typename Strategy,
             bool introspection=true,
             typename... Args>
    Allocator makeAllocator(const std::string& name, Args&&... args);

    /*!
     * \brief Register an Allocator with the ResourceManager.
     *
     * After registration, the Allocator can be retrieved by calling
     * getAllocator(name).
     *
     * The same Allocator can be registered under multiple names.
     *
     * \param name Name to register Allocator with.
     * \param allocator Allocator to register.
     */
    void registerAllocator(const std::string& name, Allocator allocator);

    /*!
     * \brief Get the Allocator used to allocate ptr.
     *
     * \param ptr Pointer to find the Allocator for.
     * \return Allocator for the given ptr.
     */
    Allocator getAllocator(void* ptr);

    bool isAllocator(const std::string& name) noexcept;

    /*!
     * \brief Does the given pointer have an associated Allocator.
     *
     * \return True if the pointer has an associated Allocator.
     */
    bool hasAllocator(void* ptr);

    /*!
     * \brief register an allocation with the manager.
     */
    void registerAllocation(void* ptr, util::AllocationRecord record);

    /*!
     * \brief de-register the address ptr with the manager.
     *
     * \return the allocation record removed from the manager.
     */
    util::AllocationRecord deregisterAllocation(void* ptr);

    /*!
     * \brief Find the allocation record associated with an address ptr.
     *
     * \return the record if found, or throws an exception if not found.
     */
    const util::AllocationRecord* findAllocationRecord(void* ptr) const;

    /*!
     * \brief Check whether the named Allocator exists.
     *
     */
    bool isAllocatorRegistered(const std::string& name);

    /*!
     * \brief Copy size bytes of data from src_ptr to dst_ptr.
     *
     * Both the src_ptr and dst_ptr addresses must be allocated by Umpire. They
     * can be offset from any Umpire-managed base address.
     *
     * The dst_ptr must be large enough to accommodate size bytes of data.
     *
     * \param dst_ptr Destination pointer.
     * \param src_ptr Source pointer.
     * \param size Size in bytes.
     */
    void copy(void* dst_ptr, void* src_ptr, std::size_t size=0);

    /*!
     * \brief Set the first length bytes of ptr to the value val.
     *
     * \param ptr Pointer to data.
     * \param val Value to set.
     * \param length Number of bytes to set to val.
     */
    void memset(void* ptr, int val, std::size_t length=0);

    /*!
     * \brief Reallocate current_ptr to new_size.
     *
     * \param current_ptr Source pointer to reallocate.
     * \param new_size New size of pointer.
     *
     * If current_ptr is nullptr, then the default allocator will be used to
     * allocate data. The default allocator may be set with a call to
     * setDefaultAllocator(Allocator allocator).
     *
     * NOTE 1: This is not thread safe
     * NOTE 2: If the allocator for which current_ptr is intended is different
     *         from the default allocator, then all subsequent reallocate calls
     *         will result in allocations from the default allocator which may
     *         not be the intended behavior.
     *
     * If new_size is 0, then the current_ptr will be deallocated if it is not
     * a nullptr, and a zero-byte allocation will be returned.
     *
     * \return Reallocated pointer.
     *
     */
    void* reallocate(void* current_ptr, std::size_t new_size);

    /*!
     * \brief Reallocate current_ptr to new_size.
     *
     * \param current_ptr Source pointer to reallocate.
     * \param new_size New size of pointer.
     * \param allocator Allocator to use if current_ptr is null.
     *
     * If current_ptr is null, then allocator will be used to allocate the
     * data.
     *
     * If new_size is 0, then the current_ptr will be deallocated if it is not
     * a nullptr, and a zero-byte allocation will be returned.
     *
     * \return Reallocated pointer.
     *
     */
    void* reallocate(void* current_ptr, std::size_t new_size, Allocator allocator);

    /*!
     * \brief Move src_ptr to memory from allocator
     *
     * \param src_ptr Pointer to move.
     * \param allocator Allocator to use to allocate new memory for moved data.
     *
     * \return Pointer to new location of data.
     */
    void* move(void* src_ptr, Allocator allocator);

    /*!
     * \brief Deallocate any pointer allocated by an Umpire-managed resource.
     *
     * \param ptr Pointer to deallocate.
     */
    void deallocate(void* ptr);

    /*!
     * \brief Get the size in bytes of the allocation for the given pointer.
     *
     * \param ptr Pointer to find size of.
     *
     * \return Size of allocation in bytes.
     */
    std::size_t getSize(void* ptr) const;

    std::shared_ptr<op::MemoryOperation> getOperation(
        const std::string& operation_name,
        Allocator src_allocator,
        Allocator dst_allocator);

    ~ResourceManager();
    ResourceManager (const ResourceManager&) = delete;
    ResourceManager& operator= (const ResourceManager&) = delete;
  private:
    ResourceManager();

    strategy::AllocationStrategy* findAllocatorForPointer(void* ptr);
    strategy::AllocationStrategy* findAllocatorForId(int id);
    strategy::AllocationStrategy* getAllocationStrategy(const std::string& name);

    int getNextId() noexcept;

    std::string getAllocatorInformation() const noexcept;

    strategy::AllocationStrategy* getZeroByteAllocator();

    void* reallocate_impl(void* current_ptr, std::size_t new_size, Allocator allocator);

    util::AllocationMap m_allocations;

    std::list<std::unique_ptr<strategy::AllocationStrategy> > m_allocators;

    std::unordered_map<int, strategy::AllocationStrategy*> m_allocators_by_id;
    std::unordered_map<std::string, strategy::AllocationStrategy* > m_allocators_by_name;
    std::unordered_map<resource::MemoryResourceType, strategy::AllocationStrategy*, resource::MemoryResourceTypeHash > m_memory_resources;

    strategy::AllocationStrategy* m_default_allocator;

    int m_id;

    std::mutex m_mutex;

    // Methods that need access to m_allocations to print/filter records
    friend void print_allocator_records(Allocator, std::ostream&);
    friend std::vector<util::AllocationRecord> get_allocator_records(Allocator);
    friend strategy::ZeroByteHandler;
};

} // end namespace umpire

#include "umpire/ResourceManager.inl"

#endif // UMPIRE_ResourceManager_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_ResourceManager_INL
#define UMPIRE_ResourceManager_INL

#include "umpire/ResourceManager.hpp"

#include <sstream>

#include "umpire/util/Macros.hpp"
#include "umpire/Replay.hpp"
#include "umpire/strategy/AllocationTracker.hpp"
#include "umpire/strategy/ZeroByteHandler.hpp"

#include "umpire/util/make_unique.hpp"
#include "umpire/util/wrap_allocator.hpp"

namespace umpire {

template <typename Strategy,
         bool introspection,
         typename... Args>
Allocator ResourceManager::makeAllocator(
    const std::string& name,
    Args&&... args)
{
  std::lock_guard<std::mutex> lock(m_mutex);
  std::unique_ptr<strategy::AllocationStrategy> allocator;

  UMPIRE_LOG(Debug, "(name=\"" << name << "\")");
  UMPIRE_REPLAY("\"event\": \"makeAllocator\", \"payload\": { \"type\":\""
      << typeid(Strategy).name()
      << "\", \"with_introspection\":" << (introspection ? "true" : "false")
      << ", \"allocator_name\":\"" << name << "\""
      << ", \"args\": [ "
      << umpire::Replay::printReplayAllocator(std::forward<Args>(args)...)
      << " ] }"
      );
  if (isAllocator(name)) {
    UMPIRE_ERROR("Allocator with name " << name << " is already registered.");
  }

  if (!introspection) {
    allocator =
      util::wrap_allocator<strategy::ZeroByteHandler>(
            util::make_unique<Strategy>(name, getNextId(), std::forward<Args>(args)...));

  } else {
    allocator =
      util::wrap_allocator<strategy::AllocationTracker, strategy::ZeroByteHandler>(
            util::make_unique<Strategy>(name, getNextId(), std::forward<Args>(args)...));
  }

  UMPIRE_REPLAY("\"event\": \"makeAllocator\", \"payload\": { \"type\":\""
      << typeid(Strategy).name()
      << "\", \"with_introspection\":" << (introspection ? "true" : "false")
      << ", \"allocator_name\":\"" << name << "\""
      << ", \"args\": [ "
      << umpire::Replay::printReplayAllocator(std::forward<Args>(args)...)
      << " ] }"
      << ", \"result\": { \"allocator_ref\":\"" << allocator.get() << "\" }"
      );

  m_allocators_by_name[name] = allocator.get();
  m_allocators_by_id[allocator->getId()] = allocator.get();
  m_allocators.emplace_front(std::move(allocator));

  return Allocator(m_allocators_by_name[name]);
}

} // end of namespace umpire

#endif // UMPIRE_ResourceManager_INL
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_TypedAllocator_HPP
#define UMPIRE_TypedAllocator_HPP

#include "umpire/Allocator.hpp"

namespace umpire {

/*!
 * \brief Allocator for objects of type T
 *
 * This class is an adaptor that allows using an Allocator to allocate objects
 * of type T. You can use this class as an allocator for STL containers like
 * std::vector.
 */
template<typename T>
class TypedAllocator {
  public:
  typedef T value_type;

  template <typename U>
  friend class TypedAllocator;

  /*!
   *
   * \brief Construct a new TypedAllocator that will use allocator to allocate
   * data
   *
   * \param allocator Allocator to use for allocating memory.
   */
  explicit TypedAllocator(Allocator allocator);

  template<typename U>
  TypedAllocator(const TypedAllocator<U>& other);

  /*
   * \brief Allocate size objects of type T.
   *
   * \param size The number of objects to allocate.
   *
   * \return Pointer to the start of the allocated memory.
   */
  T* allocate(std::size_t size);

  /*!
   * \brief Deallocate ptr, the passed size is ignored.
   *
   * \param ptr Pointer to deallocate
   * \param size Size of allocation (ignored).
   */
  void deallocate(T* ptr, std::size_t size);

  private:
    umpire::Allocator m_allocator;
};

} // end of namespace umpire

#include "umpire/TypedAllocator.inl"

#endif // UMPIRE_TypedAllocator_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_TypedAllocator_INL
#define UMPIRE_TypedAllocator_INL

#include "umpire/util/Macros.hpp"

namespace umpire {

template<typename T>
TypedAllocator<T>::TypedAllocator(Allocator allocator) :
  m_allocator(allocator)
{
}

template<typename T>
template<typename U>
TypedAllocator<T>::TypedAllocator(const TypedAllocator<U>& other) :
  m_allocator(other.m_allocator)
{
}

template<typename T>
T*
TypedAllocator<T>::allocate(std::size_t size)
{
  return static_cast<T*>(m_allocator.allocate(sizeof(T)*size));
}

template<typename T>
void
TypedAllocator<T>::deallocate(T* ptr, std::size_t UMPIRE_UNUSED_ARG(size))
{
  m_allocator.deallocate(ptr);
}


} // end of namespace umpire

#endif // UMPIRE_TypedAllocator_INL
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/config.hpp"
#include "umpire/Umpire.hpp"
#include "umpire/ResourceManager.hpp"

#include <iostream>
#include <algorithm>
#include <iterator>

volatile int umpire_ver_2_found;

namespace umpire {

void print_allocator_records(Allocator allocator, std::ostream& os)
{
  auto& rm = umpire::ResourceManager::getInstance();

  auto strategy = allocator.getAllocationStrategy();

  rm.m_allocations.print([strategy] (const util::AllocationRecord& rec) {
    return rec.strategy == strategy;
  }, os);
}

std::vector<util::AllocationRecord> get_allocator_records(Allocator allocator)
{
  auto& rm = umpire::ResourceManager::getInstance();
  auto strategy = allocator.getAllocationStrategy();

  std::vector<util::AllocationRecord> recs;
  std::copy_if(rm.m_allocations.begin(), rm.m_allocations.end(),
               std::back_inserter(recs), [strategy] (const util::AllocationRecord& rec) {
                 return rec.strategy == strategy;
               });

  return recs;
}

} // end namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_Umpire_HPP
#define UMPIRE_Umpire_HPP

#include "umpire/config.hpp"

#include "umpire/util/MPI.hpp"
#include "umpire/util/io.hpp"

#include "umpire/ResourceManager.hpp"

#include "umpire/Allocator.hpp"

#include "umpire/util/AllocationRecord.hpp"

#include <iostream>

namespace umpire {

inline void initialize(
#if defined(UMPIRE_ENABLE_MPI)
    MPI_Comm umpire_communicator
#endif
)
{
  static bool initialized = false;

  if (!initialized) {
#if defined(UMPIRE_ENABLE_MPI)
    util::MPI::initialize(umpire_communicator);
#else
    util::MPI::initialize();
#endif

    initialized = true;
  }
}

void finalize();

/*!
 * \brief Allocate memory in the default space, with the default allocator.
 *
 * This method is a convenience wrapper around calls to the ResourceManager to
 * allocate memory in the default MemorySpace.
 *
 * \param size Number of bytes to allocate.
 */
inline
void* malloc(std::size_t size)
{
  return ResourceManager::getInstance().getDefaultAllocator().allocate(size);
}

/*!
 * \brief Free any memory allocated with Umpire.
 *
 * This method is a convenience wrapper around calls to the ResourceManager, it
 * can be used to free allocations from any MemorySpace. *
 *
 * \param ptr Address to free.
 */
inline
void free(void* ptr)
{
  return ResourceManager::getInstance().deallocate(ptr);
}

inline
int get_major_version()
{
  return UMPIRE_VERSION_MAJOR;
}

inline
int get_minor_version()
{
  return UMPIRE_VERSION_MINOR;
}

inline
int get_patch_version()
{
  return UMPIRE_VERSION_PATCH;
}

inline
std::string get_rc_version()
{
  return UMPIRE_VERSION_RC;
}

/*!
 * \brief Print the allocations from a specific allocator in a
 * human-readable format.
 *
 * \param allocator source Allocator.
 * \param os output stream
 */
void print_allocator_records(Allocator allocator, std::ostream& os = std::cout);

/*!
 * \brief Returns vector of AllocationRecords created by the allocator.
 *
 * \param allocator source Allocator.
 */
std::vector<util::AllocationRecord> get_allocator_records(Allocator allocator);

} // end of namespace umpire

#endif // UMPIRE_Umpire_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaMallocAllocator_HPP
#define UMPIRE_CudaMallocAllocator_HPP

#include <cuda_runtime_api.h>

namespace umpire {
namespace alloc {

/*!
 * \brief Uses cudaMalloc and cudaFree to allocate and deallocate memory on
 *        NVIDIA GPUs.
 */
struct CudaMallocAllocator {
  /*!
   * \brief Allocate bytes of memory using cudaMalloc
   *
   * \param bytes Number of bytes to allocate.
   * \return Pointer to start of the allocation.
   *
   * \throws umpire::util::Exception if memory cannot be allocated.
   */
  void* allocate(std::size_t size)
  {
    void* ptr = nullptr;
    cudaError_t error = ::cudaMalloc(&ptr, size);
    UMPIRE_LOG(Debug, "(bytes=" << size << ") returning " << ptr);
    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaMalloc( bytes = " << size << " ) failed with error: " << cudaGetErrorString(error));
    } else {
      return ptr;
    }
  }

  /*!
   * \brief Deallocate memory using cudaFree.
   *
   * \param ptr Address to deallocate.
   *
   * \throws umpire::util::Exception if memory cannot be free'd.
   */
  void deallocate(void* ptr)
  {
    UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
    cudaError_t error = ::cudaFree(ptr);
    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaFree( ptr = " << ptr << " ) failed with error: " << cudaGetErrorString(error));
    }
  }
};

} // end of namespace alloc
} // end of namespace umpire

#endif // UMPIRE_CudaMallocAllocator_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaMallocManagedAllocator_HPP
#define UMPIRE_CudaMallocManagedAllocator_HPP

#include <cuda_runtime_api.h>

namespace umpire {
namespace alloc {

/*!
 * \brief Uses cudaMallocManaged and cudaFree to allocate and deallocate
 *        unified memory on NVIDIA GPUs.
 */
struct CudaMallocManagedAllocator
{
  /*!
   * \brief Allocate bytes of memory using cudaMallocManaged.
   *
   * \param bytes Number of bytes to allocate.
   *
   * \return Pointer to start of the allocation.
   *
   * \throws umpire::util::Exception if memory cannot be allocated.
   */
  void* allocate(std::size_t bytes)
  {
    void* ptr = nullptr;
    cudaError_t error = ::cudaMallocManaged(&ptr, bytes);
    UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ptr);
    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaMallocManaged( bytes = " << bytes << " ) failed with error: " << cudaGetErrorString(error));
    } else {
      return ptr;
    }
  }

  /*!
   * \brief Deallocate memory using cudaFree.
   *
   * \param ptr Address to deallocate.
   *
   * \throws umpire::util::Exception if memory be free'd.
   */
  void deallocate(void* ptr)
  {
    UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");

    cudaError_t error = ::cudaFree(ptr);
    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaFree( ptr = " << ptr << " ) failed with error: " << cudaGetErrorString(error));
    }
  }
};

} // end of namespace alloc
} // end of namespace umpire

#endif // UMPIRE_CudaMallocManagedAllocator_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaPinnedAllocator_HPP
#define UMPIRE_CudaPinnedAllocator_HPP

#include <cuda_runtime_api.h>

namespace umpire {
namespace alloc {

struct CudaPinnedAllocator
{
  void* allocate(std::size_t bytes)
  {
    void* ptr = nullptr;
    cudaError_t error = ::cudaMallocHost(&ptr, bytes);
    UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ptr);
    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaMallocHost( bytes = " << bytes << " ) failed with error: " << cudaGetErrorString(error));
    } else {
      return ptr;
    }
  }

  void deallocate(void* ptr)
  {
    UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
    cudaError_t error = ::cudaFreeHost(ptr);
    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaFreeHost( ptr = " << ptr << " ) failed with error: " << cudaGetErrorString(error));
    }
  }
};

} // end of namespace alloc
} // end of namespace umpire

#endif // UMPIRE_CudaPinnedAllocator_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HipMallocAllocator_HPP
#define UMPIRE_HipMallocAllocator_HPP

#include <hip/hip_runtime.h>

namespace umpire {
namespace alloc {

/*!
 * \brief Uses hipMalloc and hipFree to allocate and deallocate memory on
 *        AMD GPUs.
 */
struct HipMallocAllocator {
  /*!
   * \brief Allocate bytes of memory using hipMalloc
   *
   * \param bytes Number of bytes to allocate.
   * \return Pointer to start of the allocation.
   *
   * \throws umpire::util::Exception if memory cannot be allocated.
   */
  void* allocate(std::size_t size)
  {
    void* ptr = nullptr;
    hipError_t error = ::hipMalloc(&ptr, size);
    UMPIRE_LOG(Debug, "(bytes=" << size << ") returning " << ptr);
    if (error != hipSuccess) {
      UMPIRE_ERROR("hipMalloc( bytes = " << size << " ) failed with error: " << hipGetErrorString(error));
    } else {
      return ptr;
    }
  }

  /*!
   * \brief Deallocate memory using hipFree.
   *
   * \param ptr Address to deallocate.
   *
   * \throws umpire::util::Exception if memory cannot be free'd.
   */
  void deallocate(void* ptr)
  {
    UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
    hipError_t error = ::hipFree(ptr);
    if (error != hipSuccess) {
      UMPIRE_ERROR("hipFree( ptr = " << ptr << " ) failed with error: " << hipGetErrorString(error));
    }
  }
};

} // end of namespace alloc
} // end of namespace umpire

#endif // UMPIRE_HipMallocAllocator_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HipPinnedAllocator_HPP
#define UMPIRE_HipPinnedAllocator_HPP

#include <hip/hip_runtime.h>

namespace umpire {
namespace alloc {

struct HipPinnedAllocator
{
  void* allocate(std::size_t bytes)
  {
    void* ptr = nullptr;
    hipError_t error = ::hipHostMalloc(&ptr, bytes);
    UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ptr);
    if (error != hipSuccess) {
      UMPIRE_ERROR("hipMallocHost( bytes = " << bytes << " ) failed with error: " << hipGetErrorString(error));
    } else {
      return ptr;
    }
  }

  void deallocate(void* ptr)
  {
    UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
    hipError_t error = ::hipHostFree(ptr);
    if (error != hipSuccess) {
      UMPIRE_ERROR("hipFreeHost( ptr = " << ptr << " ) failed with error: " << hipGetErrorString(error));
    }
  }
};

} // end of namespace alloc
} // end of namespace umpire

#endif // UMPIRE_HipPinnedAllocator_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MallocAllocator_HPP
#define UMPIRE_MallocAllocator_HPP

#include <cstdlib>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace alloc {

/*!
 * \brief Uses malloc and free to allocate and deallocate CPU memory.
 */
struct MallocAllocator
{
  /*!
   * \brief Allocate bytes of memory using malloc.
   *
   * \param bytes Number of bytes to allocate.
   * \return Pointer to start of the allocation.
   *
   * \throws umpire::util::Exception if memory cannot be allocated.
   */
  void* allocate(std::size_t bytes)
  {
    void* ret = ::malloc(bytes);
    UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ret);

    if  (ret == nullptr) {
      UMPIRE_ERROR("malloc( bytes = " << bytes << " ) failed");
    } else {
      return ret;
    }
  }

  /*!
   * \brief Deallocate memory using free.
   *
   * \param ptr Address to deallocate.
   *
   * \throws umpire::util::Exception if memory cannot be free'd.
   */
  void deallocate(void* ptr)
  {
    UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
    ::free(ptr);
  }
};

} // end of namespace alloc
} // end of namespace umpire

#endif // UMPIRE_MallocAllocator_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_PosixMemalignAllocator_HPP
#define UMPIRE_PosixMemalignAllocator_HPP

#include <stdlib.h>

#include "umpire/util/Macros.hpp"
#include "umpire/util/numa.hpp"

namespace umpire {
namespace alloc {

/*!
 * \brief Uses posix_memalign() and free() to allocate page-aligned memory.
 */
struct PosixMemalignAllocator
{
  /*!
   * \brief Allocate bytes of memory using posix_memalign.
   *
   * \param bytes Number of bytes to allocate. Does not have to be a multiple of the system page size.
   * \return Pointer to start of the allocation.
   *
   * \throws umpire::util::Exception if memory cannot be allocated.
   */
  void* allocate(std::size_t bytes)
  {
    void* ret = NULL;
    ::posix_memalign(&ret, get_page_size(), bytes);

    UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ret);

    if  (ret == nullptr) {
      UMPIRE_ERROR("posix_memalign( bytes = " << bytes <<
                   ", pagesize = " << get_page_size() << " ) failed");
    }

    return ret;
  }

  /*!
   * \brief Deallocate memory using free.
   *
   * \param ptr Address to deallocate.
   *
   * \throws umpire::util::Exception if memory cannot be free'd.
   */
  void deallocate(void* ptr)
  {
    UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
    ::free(ptr);
  }
};

} // end of namespace alloc
} // end of namespace umpire

#endif // UMPIRE_PosixMemalignAllocator_HPP
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! Generated by genfumpiresplicer.py
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
! project contributors. See the COPYRIGHT file for details.
!
! SPDX-License-Identifier: (MIT)
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!


! splicer begin class.Allocator.type_bound_procedure_part

procedure :: allocate_int_array_1d => allocator_allocate_int_array_1d
procedure :: deallocate_int_array_1d => allocator_deallocate_int_array_1d
procedure :: allocate_int_array_2d => allocator_allocate_int_array_2d
procedure :: deallocate_int_array_2d => allocator_deallocate_int_array_2d
procedure :: allocate_int_array_3d => allocator_allocate_int_array_3d
procedure :: deallocate_int_array_3d => allocator_deallocate_int_array_3d
procedure :: allocate_int_array_4d => allocator_allocate_int_array_4d
procedure :: deallocate_int_array_4d => allocator_deallocate_int_array_4d
procedure :: allocate_long_array_1d => allocator_allocate_long_array_1d
procedure :: deallocate_long_array_1d => allocator_deallocate_long_array_1d
procedure :: allocate_long_array_2d => allocator_allocate_long_array_2d
procedure :: deallocate_long_array_2d => allocator_deallocate_long_array_2d
procedure :: allocate_long_array_3d => allocator_allocate_long_array_3d
procedure :: deallocate_long_array_3d => allocator_deallocate_long_array_3d
procedure :: allocate_long_array_4d => allocator_allocate_long_array_4d
procedure :: deallocate_long_array_4d => allocator_deallocate_long_array_4d
procedure :: allocate_float_array_1d => allocator_allocate_float_array_1d
procedure :: deallocate_float_array_1d => allocator_deallocate_float_array_1d
procedure :: allocate_float_array_2d => allocator_allocate_float_array_2d
procedure :: deallocate_float_array_2d => allocator_deallocate_float_array_2d
procedure :: allocate_float_array_3d => allocator_allocate_float_array_3d
procedure :: deallocate_float_array_3d => allocator_deallocate_float_array_3d
procedure :: allocate_float_array_4d => allocator_allocate_float_array_4d
procedure :: deallocate_float_array_4d => allocator_deallocate_float_array_4d
procedure :: allocate_double_array_1d => allocator_allocate_double_array_1d
procedure :: deallocate_double_array_1d => allocator_deallocate_double_array_1d
procedure :: allocate_double_array_2d => allocator_allocate_double_array_2d
procedure :: deallocate_double_array_2d => allocator_deallocate_double_array_2d
procedure :: allocate_double_array_3d => allocator_allocate_double_array_3d
procedure :: deallocate_double_array_3d => allocator_deallocate_double_array_3d
procedure :: allocate_double_array_4d => allocator_allocate_double_array_4d
procedure :: deallocate_double_array_4d => allocator_deallocate_double_array_4d
generic, public :: allocate => &
    allocate_int_array_1d, &
    allocate_int_array_2d, &
    allocate_int_array_3d, &
    allocate_int_array_4d, &
    allocate_long_array_1d, &
    allocate_long_array_2d, &
    allocate_long_array_3d, &
    allocate_long_array_4d, &
    allocate_float_array_1d, &
    allocate_float_array_2d, &
    allocate_float_array_3d, &
    allocate_float_array_4d, &
    allocate_double_array_1d, &
    allocate_double_array_2d, &
    allocate_double_array_3d, &
    allocate_double_array_4d

generic, public :: deallocate => &
    deallocate_int_array_1d, &
    deallocate_int_array_2d, &
    deallocate_int_array_3d, &
    deallocate_int_array_4d, &
    deallocate_long_array_1d, &
    deallocate_long_array_2d, &
    deallocate_long_array_3d, &
    deallocate_long_array_4d, &
    deallocate_float_array_1d, &
    deallocate_float_array_2d, &
    deallocate_float_array_3d, &
    deallocate_float_array_4d, &
    deallocate_double_array_1d, &
    deallocate_double_array_2d, &
    deallocate_double_array_3d, &
    deallocate_double_array_4d

! splicer end class.Allocator.type_bound_procedure_part

! splicer begin class.Allocator.additional_functions


subroutine allocator_allocate_int_array_1d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_INT), intent(inout), pointer, dimension(:) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      integer(C_INT) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_int_array_1d



subroutine allocator_deallocate_int_array_1d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_INT), intent(inout), pointer, dimension(:) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_int_array_1d



subroutine allocator_allocate_int_array_2d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_INT), intent(inout), pointer, dimension(:, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      integer(C_INT) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_int_array_2d



subroutine allocator_deallocate_int_array_2d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_INT), intent(inout), pointer, dimension(:, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_int_array_2d



subroutine allocator_allocate_int_array_3d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_INT), intent(inout), pointer, dimension(:, :, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      integer(C_INT) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_int_array_3d



subroutine allocator_deallocate_int_array_3d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_INT), intent(inout), pointer, dimension(:, :, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_int_array_3d



subroutine allocator_allocate_int_array_4d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_INT), intent(inout), pointer, dimension(:, :, :, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      integer(C_INT) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_int_array_4d



subroutine allocator_deallocate_int_array_4d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_INT), intent(inout), pointer, dimension(:, :, :, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_int_array_4d



subroutine allocator_allocate_long_array_1d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_LONG), intent(inout), pointer, dimension(:) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      integer(C_LONG) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_long_array_1d



subroutine allocator_deallocate_long_array_1d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_LONG), intent(inout), pointer, dimension(:) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_long_array_1d



subroutine allocator_allocate_long_array_2d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_LONG), intent(inout), pointer, dimension(:, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      integer(C_LONG) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_long_array_2d



subroutine allocator_deallocate_long_array_2d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_LONG), intent(inout), pointer, dimension(:, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_long_array_2d



subroutine allocator_allocate_long_array_3d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_LONG), intent(inout), pointer, dimension(:, :, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      integer(C_LONG) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_long_array_3d



subroutine allocator_deallocate_long_array_3d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_LONG), intent(inout), pointer, dimension(:, :, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_long_array_3d



subroutine allocator_allocate_long_array_4d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_LONG), intent(inout), pointer, dimension(:, :, :, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      integer(C_LONG) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_long_array_4d



subroutine allocator_deallocate_long_array_4d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      integer(C_LONG), intent(inout), pointer, dimension(:, :, :, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_long_array_4d



subroutine allocator_allocate_float_array_1d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_FLOAT), intent(inout), pointer, dimension(:) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      real(C_FLOAT) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_float_array_1d



subroutine allocator_deallocate_float_array_1d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_FLOAT), intent(inout), pointer, dimension(:) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_float_array_1d



subroutine allocator_allocate_float_array_2d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_FLOAT), intent(inout), pointer, dimension(:, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      real(C_FLOAT) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_float_array_2d



subroutine allocator_deallocate_float_array_2d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_FLOAT), intent(inout), pointer, dimension(:, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_float_array_2d



subroutine allocator_allocate_float_array_3d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_FLOAT), intent(inout), pointer, dimension(:, :, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      real(C_FLOAT) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_float_array_3d



subroutine allocator_deallocate_float_array_3d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_FLOAT), intent(inout), pointer, dimension(:, :, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_float_array_3d



subroutine allocator_allocate_float_array_4d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_FLOAT), intent(inout), pointer, dimension(:, :, :, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      real(C_FLOAT) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_float_array_4d



subroutine allocator_deallocate_float_array_4d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_FLOAT), intent(inout), pointer, dimension(:, :, :, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_float_array_4d



subroutine allocator_allocate_double_array_1d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_DOUBLE), intent(inout), pointer, dimension(:) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      real(C_DOUBLE) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_double_array_1d



subroutine allocator_deallocate_double_array_1d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_DOUBLE), intent(inout), pointer, dimension(:) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_double_array_1d



subroutine allocator_allocate_double_array_2d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_DOUBLE), intent(inout), pointer, dimension(:, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      real(C_DOUBLE) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_double_array_2d



subroutine allocator_deallocate_double_array_2d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_DOUBLE), intent(inout), pointer, dimension(:, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_double_array_2d



subroutine allocator_allocate_double_array_3d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_DOUBLE), intent(inout), pointer, dimension(:, :, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      real(C_DOUBLE) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_double_array_3d



subroutine allocator_deallocate_double_array_3d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_DOUBLE), intent(inout), pointer, dimension(:, :, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_double_array_3d



subroutine allocator_allocate_double_array_4d(this, array, dims)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_DOUBLE), intent(inout), pointer, dimension(:, :, :, :) :: array

      integer, dimension(:) :: dims

      type(c_ptr) :: data_ptr

      real(C_DOUBLE) :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_double_array_4d



subroutine allocator_deallocate_double_array_4d(this, array)
      use iso_c_binding

      class(umpireallocator) :: this
      real(C_DOUBLE), intent(inout), pointer, dimension(:, :, :, :) :: array

      type(c_ptr) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_double_array_4d


! splicer end class.Allocator.additional_functions
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##############################################################################
# Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
# project contributors. See the COPYRIGHT file for details.
#
# SPDX-License-Identifier: (MIT)
##############################################################################
from __future__ import print_function

types = (
    ( 'int', 'integer(C_INT)' ),
    ( 'long', 'integer(C_LONG)' ),
    ( 'float', 'real(C_FLOAT)' ),
    ( 'double', 'real(C_DOUBLE)' )
)

maxdims = 3

def gen_bounds():
    print('')
    print('! splicer begin class.Allocator.type_bound_procedure_part')
    print('')
    for (name, _) in types:
        for dim in range(maxdims+1):
            print(f'procedure :: allocate_{name}_array_{dim+1}d => allocator_allocate_{name}_array_{dim+1}d')
            print(f'procedure :: deallocate_{name}_array_{dim+1}d => allocator_deallocate_{name}_array_{dim+1}d')
    print('generic, public :: allocate => &')
    for (name, _) in types:
        for dim in range(maxdims+1):
            print(f'    allocate_{name}_array_{dim+1}d, &')
    print('')
    print('generic, public :: deallocate => &')
    for (name, _) in types:
        for dim in range(maxdims+1):
            print(f'    deallocate_{name}_array_{dim+1}d, &')
    print('')
    print('! splicer end class.Allocator.type_bound_procedure_part')
    print('')

def gen_methods():
    print('! splicer begin class.Allocator.additional_functions')
    print('')

    for (name, c_type) in types:
        for dim in range(maxdims+1):
            print("""
subroutine allocator_allocate_{name}_array_{dim}d(this, array, dims)
      use iso_c_binding

      class(UmpireAllocator) :: this
      {c_type}, intent(inout), pointer, dimension({dim_string}) :: array

      integer, dimension(:) :: dims

      type(C_PTR) :: data_ptr

      {c_type} :: size_type
      integer(C_SIZE_T) :: num_bytes

      num_bytes = product(dims) * sizeof(size_type)
      data_ptr = this%allocate_pointer(num_bytes)

      call c_f_pointer(data_ptr, array, dims)
end subroutine allocator_allocate_{name}_array_{dim}d

""".format(dim=dim+1, name=name, c_type=c_type, dim_string= ", ".join([":" for i in range(dim+1)])))

            print("""
subroutine allocator_deallocate_{name}_array_{dim}d(this, array)
      use iso_c_binding

      class(UmpireAllocator) :: this
      {c_type}, intent(inout), pointer, dimension({dim_string}) :: array

      type(C_PTR) :: data_ptr

      data_ptr = c_loc(array)

      call this%deallocate_pointer(data_ptr)
      nullify(array)
end subroutine allocator_deallocate_{name}_array_{dim}d

""".format(dim=dim+1, name=name, c_type=c_type, dim_string= ", ".join([":" for i in range(dim+1)])))
    print('! splicer end class.Allocator.additional_functions')

def gen_fortran():
    print('! Generated by genfumpiresplicer.py')
    print('')

    gen_bounds()
    gen_methods()

if __name__ == '__main__':
    gen_fortran()
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
// shroudrt.cpp
// This is generated code, do not edit

#ifdef __cplusplus
// Standard C++ headers
#include <cstring>
using namespace std;
extern "C" {
#else
#include <string.h>
#endif

void shroud_FccCopy(char *a, int la, const char *s)
{
   int ls,nm;
   ls = strlen(s);
   nm = ls < la ? ls : la;
   memcpy(a,s,nm);
   if(la > nm) { memset(a+nm,' ',la-nm);}
}

// equivalent to C_LOC
// called from Fortran
// https://gcc.gnu.org/bugzilla/show_bug.cgi?id=53945
// Work around a problem with gfortran 4.7 where C_LOC does not work
// with assumed shape array.  Passing the first element of the
// array to a function without an interface will force the compiler
// to use f77 semantics and pass the address of the data, essentially
// the same as C_LOC.
// XXX Pass the first element, not the entire array, to avoid getting
// XXX a copy of the array.
//
// The result must be an argument because some compilers (Intel)
// cannot return type(C_PTR)
void shroud_c_loc(void * addr, void ** out)
{
  *out = addr;
}
void shroud_c_loc_(void * addr, void ** out)
{
  *out = addr;
}


#ifdef __cplusplus
}  // extern "C"
#endif
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
// shroudrt.hpp
// This is generated code, do not edit

#ifndef SHROUDRT_HPP_
#define SHROUDRT_HPP_

#ifdef __cplusplus
extern "C" {
#endif

void shroud_FccCopy(char *a, int la, const char *s);

#ifdef __cplusplus
}  // extern "C"
#endif

#endif /* SHROUDRT_HPP_ */
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
// typesUmpire.h
// This is generated code, do not edit
// Copyright (c) 2016-19, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
// For C users and C++ implementation

#ifndef TYPESUMPIRE_H
#define TYPESUMPIRE_H

#include <stddef.h>


#ifdef __cplusplus
extern "C" {
#endif

struct s_umpire_SHROUD_capsule_data {
    void *addr;     /* address of C++ memory */
    int idtor;      /* index of destructor */
};
typedef struct s_umpire_SHROUD_capsule_data umpire_SHROUD_capsule_data;

struct s_umpire_allocator {
    void *addr;     /* address of C++ memory */
    int idtor;      /* index of destructor */
};
typedef struct s_umpire_allocator umpire_allocator;

struct s_umpire_resourcemanager {
    void *addr;     /* address of C++ memory */
    int idtor;      /* index of destructor */
};
typedef struct s_umpire_resourcemanager umpire_resourcemanager;

struct s_umpire_strategy_allocationadvisor {
    void *addr;     /* address of C++ memory */
    int idtor;      /* index of destructor */
};
typedef struct s_umpire_strategy_allocationadvisor umpire_strategy_allocationadvisor;

struct s_umpire_strategy_allocationprefetcher {
    void *addr;     /* address of C++ memory */
    int idtor;      /* index of destructor */
};
typedef struct s_umpire_strategy_allocationprefetcher umpire_strategy_allocationprefetcher;

struct s_umpire_strategy_dynamicpool {
    void *addr;     /* address of C++ memory */
    int idtor;      /* index of destructor */
};
typedef struct s_umpire_strategy_dynamicpool umpire_strategy_dynamicpool;

struct s_umpire_strategy_dynamicpoollist {
    void *addr;     /* address of C++ memory */
    int idtor;      /* index of destructor */
};
typedef struct s_umpire_strategy_dynamicpoollist umpire_strategy_dynamicpoollist;

struct s_umpire_strategy_fixedpool {
    void *addr;     /* address of C++ memory */
    int idtor;      /* index of destructor */
};
typedef struct s_umpire_strategy_fixedpool umpire_strategy_fixedpool;

struct s_umpire_strategy_namedallocationstrategy {
    void *addr;     /* address of C++ memory */
    int idtor;      /* index of destructor */
};
typedef struct s_umpire_strategy_namedallocationstrategy umpire_strategy_namedallocationstrategy;

struct s_umpire_strategy_threadsafeallocator {
    void *addr;     /* address of C++ memory */
    int idtor;      /* index of destructor */
};
typedef struct s_umpire_strategy_threadsafeallocator umpire_strategy_threadsafeallocator;

struct s_umpire_SHROUD_array {
    umpire_SHROUD_capsule_data cxx;      /* address of C++ memory */
    union {
        const void * cvoidp;
        const char * ccharp;
    } addr;
    size_t len;     /* bytes-per-item or character len of data in cxx */
    size_t size;    /* size of data in cxx */
};
typedef struct s_umpire_SHROUD_array umpire_SHROUD_array;

void umpire_SHROUD_memory_destructor(umpire_SHROUD_capsule_data *cap);

#ifdef __cplusplus
}
#endif

#endif  // TYPESUMPIRE_H
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
// wrapAllocator.cpp
// This is generated code, do not edit
// Copyright (c) 2016-19, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
#include "wrapAllocator.h"
#include <cstddef>
#include <cstring>
#include <string>
#include "umpire/Allocator.hpp"

// splicer begin class.Allocator.CXX_definitions
// splicer end class.Allocator.CXX_definitions

extern "C" {


// helper function
// Copy the char* or std::string in context into c_var.
// Called by Fortran to deal with allocatable character.
void umpire_ShroudCopyStringAndFree(umpire_SHROUD_array *data, char *c_var, size_t c_var_len) {
    const char *cxx_var = data->addr.ccharp;
    size_t n = c_var_len;
    if (data->len < n) n = data->len;
    std::strncpy(c_var, cxx_var, n);
    umpire_SHROUD_memory_destructor(&data->cxx); // delete data->cxx.addr
}

// splicer begin class.Allocator.C_definitions
// splicer end class.Allocator.C_definitions

void umpire_allocator_delete(umpire_allocator * self)
{
// splicer begin class.Allocator.method.delete
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    delete SH_this;
    self->addr = NULL;
    return;
// splicer end class.Allocator.method.delete
}

void * umpire_allocator_allocate(umpire_allocator * self, size_t bytes)
{
// splicer begin class.Allocator.method.allocate
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    void * SHC_rv = SH_this->allocate(bytes);
    return SHC_rv;
// splicer end class.Allocator.method.allocate
}

void umpire_allocator_deallocate(umpire_allocator * self, void * ptr)
{
// splicer begin class.Allocator.method.deallocate
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    SH_this->deallocate(ptr);
    return;
// splicer end class.Allocator.method.deallocate
}

void umpire_allocator_release(umpire_allocator * self)
{
// splicer begin class.Allocator.method.release
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    SH_this->release();
    return;
// splicer end class.Allocator.method.release
}

size_t umpire_allocator_get_size(umpire_allocator * self, void * ptr)
{
// splicer begin class.Allocator.method.get_size
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    size_t SHC_rv = SH_this->getSize(ptr);
    return SHC_rv;
// splicer end class.Allocator.method.get_size
}

size_t umpire_allocator_get_high_watermark(umpire_allocator * self)
{
// splicer begin class.Allocator.method.get_high_watermark
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    size_t SHC_rv = SH_this->getHighWatermark();
    return SHC_rv;
// splicer end class.Allocator.method.get_high_watermark
}

size_t umpire_allocator_get_current_size(umpire_allocator * self)
{
// splicer begin class.Allocator.method.get_current_size
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    size_t SHC_rv = SH_this->getCurrentSize();
    return SHC_rv;
// splicer end class.Allocator.method.get_current_size
}

size_t umpire_allocator_get_actual_size(umpire_allocator * self)
{
// splicer begin class.Allocator.method.get_actual_size
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    size_t SHC_rv = SH_this->getActualSize();
    return SHC_rv;
// splicer end class.Allocator.method.get_actual_size
}

const char * umpire_allocator_get_name(umpire_allocator * self)
{
// splicer begin class.Allocator.method.get_name
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    const std::string & SHCXX_rv = SH_this->getName();
    const char * SHC_rv = SHCXX_rv.c_str();
    return SHC_rv;
// splicer end class.Allocator.method.get_name
}

void umpire_allocator_get_name_bufferify(umpire_allocator * self,
    umpire_SHROUD_array *DSHF_rv)
{
// splicer begin class.Allocator.method.get_name_bufferify
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    const std::string & SHCXX_rv = SH_this->getName();
    DSHF_rv->cxx.addr = static_cast<void *>(const_cast<std::string *>
        (&SHCXX_rv));
    DSHF_rv->cxx.idtor = 0;
    if (SHCXX_rv.empty()) {
        DSHF_rv->addr.ccharp = NULL;
        DSHF_rv->len = 0;
    } else {
        DSHF_rv->addr.ccharp = SHCXX_rv.data();
        DSHF_rv->len = SHCXX_rv.size();
    }
    DSHF_rv->size = 1;
    return;
// splicer end class.Allocator.method.get_name_bufferify
}

size_t umpire_allocator_get_id(umpire_allocator * self)
{
// splicer begin class.Allocator.method.get_id
    umpire::Allocator *SH_this =
        static_cast<umpire::Allocator *>(self->addr);
    size_t SHC_rv = SH_this->getId();
    return SHC_rv;
// splicer end class.Allocator.method.get_id
}

}  // extern "C"
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
// wrapAllocator.h
// This is generated code, do not edit
// Copyright (c) 2016-19, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
/**
 * \file wrapAllocator.h
 * \brief Shroud generated wrapper for Allocator class
 */
// For C users and C++ implementation

#ifndef WRAPALLOCATOR_H
#define WRAPALLOCATOR_H

#include "typesUmpire.h"
#ifdef __cplusplus
#include <cstddef>
#else
#include <stddef.h>
#endif

// splicer begin class.Allocator.CXX_declarations
// splicer end class.Allocator.CXX_declarations

#ifdef __cplusplus
extern "C" {
#endif

// splicer begin class.Allocator.C_declarations
// splicer end class.Allocator.C_declarations

void umpire_allocator_delete(umpire_allocator * self);

void * umpire_allocator_allocate(umpire_allocator * self, size_t bytes);

void umpire_allocator_deallocate(umpire_allocator * self, void * ptr);

void umpire_allocator_release(umpire_allocator * self);

size_t umpire_allocator_get_size(umpire_allocator * self, void * ptr);

size_t umpire_allocator_get_high_watermark(umpire_allocator * self);

size_t umpire_allocator_get_current_size(umpire_allocator * self);

size_t umpire_allocator_get_actual_size(umpire_allocator * self);

const char * umpire_allocator_get_name(umpire_allocator * self);

void umpire_allocator_get_name_bufferify(umpire_allocator * self,
    umpire_SHROUD_array *DSHF_rv);

size_t umpire_allocator_get_id(umpire_allocator * self);

#ifdef __cplusplus
}
#endif

#endif  // WRAPALLOCATOR_H
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
// wrapResourceManager.cpp
// This is generated code, do not edit
// Copyright (c) 2016-19, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
#include "wrapResourceManager.h"
#include <string>
#include "umpire/Allocator.hpp"
#include "umpire/ResourceManager.hpp"

#include "umpire/strategy/AllocationAdvisor.hpp"
#include "umpire/strategy/AllocationPrefetcher.hpp"
#include "umpire/strategy/DynamicPool.hpp"
#include "umpire/strategy/DynamicPoolList.hpp"
#include "umpire/strategy/FixedPool.hpp"
#include "umpire/strategy/NamedAllocationStrategy.hpp"
#include "umpire/strategy/ThreadSafeAllocator.hpp"

// splicer begin class.ResourceManager.CXX_definitions
// splicer end class.ResourceManager.CXX_definitions

extern "C" {

// splicer begin class.ResourceManager.C_definitions
// splicer end class.ResourceManager.C_definitions

umpire_resourcemanager * umpire_resourcemanager_get_instance(
    umpire_resourcemanager * SHC_rv)
{
// splicer begin class.ResourceManager.method.get_instance
    umpire::ResourceManager & SHCXX_rv =
        umpire::ResourceManager::getInstance();
    SHC_rv->addr = static_cast<void *>(&SHCXX_rv);
    SHC_rv->idtor = 0;
    return SHC_rv;
// splicer end class.ResourceManager.method.get_instance
}

umpire_allocator * umpire_resourcemanager_get_allocator_by_name(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.get_allocator_by_name
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name);
    *SHCXX_rv = SH_this->getAllocator(SH_name);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.get_allocator_by_name
}

umpire_allocator * umpire_resourcemanager_get_allocator_by_name_bufferify(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.get_allocator_by_name_bufferify
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name, Lname);
    *SHCXX_rv = SH_this->getAllocator(SH_name);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.get_allocator_by_name_bufferify
}

umpire_allocator * umpire_resourcemanager_get_allocator_by_id(
    umpire_resourcemanager * self, const int id,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.get_allocator_by_id
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    *SHCXX_rv = SH_this->getAllocator(id);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.get_allocator_by_id
}

umpire_allocator * umpire_resourcemanager_make_allocator_pool(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, size_t initial_size, size_t block,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_pool
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv = SH_this->makeAllocator<umpire::strategy::DynamicPool>(
        SH_name, *SHCXX_allocator, initial_size, block);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_pool
}

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_pool(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, size_t initial_size, size_t block,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_bufferify_pool
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name, Lname);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv = SH_this->makeAllocator<umpire::strategy::DynamicPool>(
        SH_name, *SHCXX_allocator, initial_size, block);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_bufferify_pool
}

umpire_allocator * umpire_resourcemanager_make_allocator_list_pool(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, size_t initial_size, size_t block,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_list_pool
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv =
        SH_this->makeAllocator<umpire::strategy::DynamicPoolList>(
        SH_name, *SHCXX_allocator, initial_size, block);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_list_pool
}

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_list_pool(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, size_t initial_size, size_t block,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_bufferify_list_pool
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name, Lname);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv =
        SH_this->makeAllocator<umpire::strategy::DynamicPoolList>(
        SH_name, *SHCXX_allocator, initial_size, block);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_bufferify_list_pool
}

umpire_allocator * umpire_resourcemanager_make_allocator_advisor(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, const char * advice_op, int device_id,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_advisor
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    const std::string SH_advice_op(advice_op);
    *SHCXX_rv =
        SH_this->makeAllocator<umpire::strategy::AllocationAdvisor>(
        SH_name, *SHCXX_allocator, SH_advice_op, device_id);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_advisor
}

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_advisor(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, const char * advice_op, int Ladvice_op,
    int device_id, umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_bufferify_advisor
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name, Lname);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    const std::string SH_advice_op(advice_op, Ladvice_op);
    *SHCXX_rv =
        SH_this->makeAllocator<umpire::strategy::AllocationAdvisor>(
        SH_name, *SHCXX_allocator, SH_advice_op, device_id);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_bufferify_advisor
}

umpire_allocator * umpire_resourcemanager_make_allocator_named(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_named
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv =
        SH_this->makeAllocator<umpire::strategy::NamedAllocationStrategy>(
        SH_name, *SHCXX_allocator);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_named
}

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_named(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_bufferify_named
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name, Lname);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv =
        SH_this->makeAllocator<umpire::strategy::NamedAllocationStrategy>(
        SH_name, *SHCXX_allocator);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_bufferify_named
}

umpire_allocator * umpire_resourcemanager_make_allocator_thread_safe(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_thread_safe
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv =
        SH_this->makeAllocator<umpire::strategy::ThreadSafeAllocator>(
        SH_name, *SHCXX_allocator);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_thread_safe
}

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_thread_safe(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_bufferify_thread_safe
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name, Lname);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv =
        SH_this->makeAllocator<umpire::strategy::ThreadSafeAllocator>(
        SH_name, *SHCXX_allocator);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_bufferify_thread_safe
}

umpire_allocator * umpire_resourcemanager_make_allocator_fixed_pool(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, size_t object_size,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_fixed_pool
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv = SH_this->makeAllocator<umpire::strategy::FixedPool>(
        SH_name, *SHCXX_allocator, object_size);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_fixed_pool
}

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_fixed_pool(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, size_t object_size,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_bufferify_fixed_pool
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name, Lname);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv = SH_this->makeAllocator<umpire::strategy::FixedPool>(
        SH_name, *SHCXX_allocator, object_size);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_bufferify_fixed_pool
}

umpire_allocator * umpire_resourcemanager_make_allocator_prefetcher(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, int device_id,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_prefetcher
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv =
        SH_this->makeAllocator<umpire::strategy::AllocationPrefetcher>(
        SH_name, *SHCXX_allocator, device_id);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_prefetcher
}

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_prefetcher(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, int device_id,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.make_allocator_bufferify_prefetcher
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    const std::string SH_name(name, Lname);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    *SHCXX_rv =
        SH_this->makeAllocator<umpire::strategy::AllocationPrefetcher>(
        SH_name, *SHCXX_allocator, device_id);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.make_allocator_bufferify_prefetcher
}

void umpire_resourcemanager_register_allocator(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator)
{
// splicer begin class.ResourceManager.method.register_allocator
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    const std::string SH_name(name);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    SH_this->registerAllocator(SH_name, *SHCXX_allocator);
    return;
// splicer end class.ResourceManager.method.register_allocator
}

void umpire_resourcemanager_register_allocator_bufferify(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator)
{
// splicer begin class.ResourceManager.method.register_allocator_bufferify
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    const std::string SH_name(name, Lname);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    SH_this->registerAllocator(SH_name, *SHCXX_allocator);
    return;
// splicer end class.ResourceManager.method.register_allocator_bufferify
}

umpire_allocator * umpire_resourcemanager_get_allocator_for_ptr(
    umpire_resourcemanager * self, void * ptr,
    umpire_allocator * SHC_rv)
{
// splicer begin class.ResourceManager.method.get_allocator_for_ptr
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_rv = new umpire::Allocator;
    *SHCXX_rv = SH_this->getAllocator(ptr);
    SHC_rv->addr = static_cast<void *>(SHCXX_rv);
    SHC_rv->idtor = 1;
    return SHC_rv;
// splicer end class.ResourceManager.method.get_allocator_for_ptr
}

bool umpire_resourcemanager_is_allocator(umpire_resourcemanager * self,
    const char * name)
{
// splicer begin class.ResourceManager.method.is_allocator
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    const std::string SH_name(name);
    bool SHC_rv = SH_this->isAllocator(SH_name);
    return SHC_rv;
// splicer end class.ResourceManager.method.is_allocator
}

bool umpire_resourcemanager_is_allocator_bufferify(
    umpire_resourcemanager * self, const char * name, int Lname)
{
// splicer begin class.ResourceManager.method.is_allocator_bufferify
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    const std::string SH_name(name, Lname);
    bool SHC_rv = SH_this->isAllocator(SH_name);
    return SHC_rv;
// splicer end class.ResourceManager.method.is_allocator_bufferify
}

bool umpire_resourcemanager_has_allocator(umpire_resourcemanager * self,
    void * ptr)
{
// splicer begin class.ResourceManager.method.has_allocator
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    bool SHC_rv = SH_this->hasAllocator(ptr);
    return SHC_rv;
// splicer end class.ResourceManager.method.has_allocator
}

void umpire_resourcemanager_copy_all(umpire_resourcemanager * self,
    void * src_ptr, void * dst_ptr)
{
// splicer begin class.ResourceManager.method.copy_all
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    SH_this->copy(src_ptr, dst_ptr);
    return;
// splicer end class.ResourceManager.method.copy_all
}

void umpire_resourcemanager_copy_with_size(
    umpire_resourcemanager * self, void * src_ptr, void * dst_ptr,
    size_t size)
{
// splicer begin class.ResourceManager.method.copy_with_size
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    SH_this->copy(src_ptr, dst_ptr, size);
    return;
// splicer end class.ResourceManager.method.copy_with_size
}

void umpire_resourcemanager_memset_all(umpire_resourcemanager * self,
    void * ptr, int val)
{
// splicer begin class.ResourceManager.method.memset_all
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    SH_this->memset(ptr, val);
    return;
// splicer end class.ResourceManager.method.memset_all
}

void umpire_resourcemanager_memset_with_size(
    umpire_resourcemanager * self, void * ptr, int val, size_t length)
{
// splicer begin class.ResourceManager.method.memset_with_size
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    SH_this->memset(ptr, val, length);
    return;
// splicer end class.ResourceManager.method.memset_with_size
}

void * umpire_resourcemanager_reallocate_default(
    umpire_resourcemanager * self, void * src_ptr, size_t size)
{
// splicer begin class.ResourceManager.method.reallocate_default
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    void * SHC_rv = SH_this->reallocate(src_ptr, size);
    return SHC_rv;
// splicer end class.ResourceManager.method.reallocate_default
}

void * umpire_resourcemanager_reallocate_with_allocator(
    umpire_resourcemanager * self, void * src_ptr, size_t size,
    umpire_allocator allocator)
{
// splicer begin class.ResourceManager.method.reallocate_with_allocator
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    void * SHC_rv = SH_this->reallocate(src_ptr, size,
        *SHCXX_allocator);
    return SHC_rv;
// splicer end class.ResourceManager.method.reallocate_with_allocator
}

void * umpire_resourcemanager_move(umpire_resourcemanager * self,
    void * src_ptr, umpire_allocator allocator)
{
// splicer begin class.ResourceManager.method.move
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    umpire::Allocator * SHCXX_allocator =
        static_cast<umpire::Allocator *>(allocator.addr);
    void * SHC_rv = SH_this->move(src_ptr, *SHCXX_allocator);
    return SHC_rv;
// splicer end class.ResourceManager.method.move
}

void umpire_resourcemanager_deallocate(umpire_resourcemanager * self,
    void * ptr)
{
// splicer begin class.ResourceManager.method.deallocate
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    SH_this->deallocate(ptr);
    return;
// splicer end class.ResourceManager.method.deallocate
}

size_t umpire_resourcemanager_get_size(umpire_resourcemanager * self,
    void * ptr)
{
// splicer begin class.ResourceManager.method.get_size
    umpire::ResourceManager *SH_this =
        static_cast<umpire::ResourceManager *>(self->addr);
    size_t SHC_rv = SH_this->getSize(ptr);
    return SHC_rv;
// splicer end class.ResourceManager.method.get_size
}

}  // extern "C"
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
// wrapResourceManager.h
// This is generated code, do not edit
// Copyright (c) 2016-19, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
/**
 * \file wrapResourceManager.h
 * \brief Shroud generated wrapper for ResourceManager class
 */
// For C users and C++ implementation

#ifndef WRAPRESOURCEMANAGER_H
#define WRAPRESOURCEMANAGER_H

#include "typesUmpire.h"
#ifdef __cplusplus
#include <cstddef>
#else
#include <stdbool.h>
#include <stddef.h>
#endif

// splicer begin class.ResourceManager.CXX_declarations
// splicer end class.ResourceManager.CXX_declarations

#ifdef __cplusplus
extern "C" {
#endif

// splicer begin class.ResourceManager.C_declarations
// splicer end class.ResourceManager.C_declarations

umpire_resourcemanager * umpire_resourcemanager_get_instance(
    umpire_resourcemanager * SHC_rv);

umpire_allocator * umpire_resourcemanager_get_allocator_by_name(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_get_allocator_by_name_bufferify(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_get_allocator_by_id(
    umpire_resourcemanager * self, const int id,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_pool(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, size_t initial_size, size_t block,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_pool(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, size_t initial_size, size_t block,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_list_pool(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, size_t initial_size, size_t block,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_list_pool(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, size_t initial_size, size_t block,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_advisor(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, const char * advice_op, int device_id,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_advisor(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, const char * advice_op, int Ladvice_op,
    int device_id, umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_named(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_named(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_thread_safe(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_thread_safe(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_fixed_pool(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, size_t object_size,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_fixed_pool(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, size_t object_size,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_prefetcher(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator, int device_id,
    umpire_allocator * SHC_rv);

umpire_allocator * umpire_resourcemanager_make_allocator_bufferify_prefetcher(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator, int device_id,
    umpire_allocator * SHC_rv);

void umpire_resourcemanager_register_allocator(
    umpire_resourcemanager * self, const char * name,
    umpire_allocator allocator);

void umpire_resourcemanager_register_allocator_bufferify(
    umpire_resourcemanager * self, const char * name, int Lname,
    umpire_allocator allocator);

umpire_allocator * umpire_resourcemanager_get_allocator_for_ptr(
    umpire_resourcemanager * self, void * ptr,
    umpire_allocator * SHC_rv);

bool umpire_resourcemanager_is_allocator(umpire_resourcemanager * self,
    const char * name);

bool umpire_resourcemanager_is_allocator_bufferify(
    umpire_resourcemanager * self, const char * name, int Lname);

bool umpire_resourcemanager_has_allocator(umpire_resourcemanager * self,
    void * ptr);

void umpire_resourcemanager_copy_all(umpire_resourcemanager * self,
    void * src_ptr, void * dst_ptr);

void umpire_resourcemanager_copy_with_size(
    umpire_resourcemanager * self, void * src_ptr, void * dst_ptr,
    size_t size);

void umpire_resourcemanager_memset_all(umpire_resourcemanager * self,
    void * ptr, int val);

void umpire_resourcemanager_memset_with_size(
    umpire_resourcemanager * self, void * ptr, int val, size_t length);

void * umpire_resourcemanager_reallocate_default(
    umpire_resourcemanager * self, void * src_ptr, size_t size);

void * umpire_resourcemanager_reallocate_with_allocator(
    umpire_resourcemanager * self, void * src_ptr, size_t size,
    umpire_allocator allocator);

void * umpire_resourcemanager_move(umpire_resourcemanager * self,
    void * src_ptr, umpire_allocator allocator);

void umpire_resourcemanager_deallocate(umpire_resourcemanager * self,
    void * ptr);

size_t umpire_resourcemanager_get_size(umpire_resourcemanager * self,
    void * ptr);

#ifdef __cplusplus
}
#endif

#endif  // WRAPRESOURCEMANAGER_H
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
// wrapUmpire.cpp
// This is generated code, do not edit
// Copyright (c) 2016-19, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
#include <cstdlib>
#include "typesUmpire.h"

#include "umpire/Allocator.hpp"

// splicer begin CXX_definitions
// splicer end CXX_definitions

extern "C" {

// splicer begin C_definitions
// splicer end C_definitions

// Release library allocated memory.
void umpire_SHROUD_memory_destructor(umpire_SHROUD_capsule_data *cap)
{
    void *ptr = cap->addr;
    switch (cap->idtor) {
    case 0:   // --none--
    {
        // Nothing to delete
        break;
    }
    case 1:   // umpire::Allocator
    {
        umpire::Allocator *cxx_ptr =
            reinterpret_cast<umpire::Allocator *>(ptr);
        delete cxx_ptr;
        break;
    }
    default:
    {
        // Unexpected case in destructor
        break;
    }
    }
    cap->addr = NULL;
    cap->idtor = 0;  // avoid deleting again
}

}  // extern "C"
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! wrapfUmpire_strategy.f
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
! project contributors. See the COPYRIGHT file for details.
!
! SPDX-License-Identifier: (MIT)
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!>
!! \file wrapfUmpire_strategy.f
!! \brief Shroud generated wrapper for strategy namespace
!<
! splicer begin namespace.strategy.file_top
! splicer end namespace.strategy.file_top
module umpire_strategy_mod
    use iso_c_binding, only : c_int, c_null_ptr, c_ptr
    ! splicer begin namespace.strategy.module_use
    ! splicer end namespace.strategy.module_use
    implicit none

    ! splicer begin namespace.strategy.module_top
    ! splicer end namespace.strategy.module_top

    type, bind(c) :: shroud_dynamicpool_capsule
        type(c_ptr) :: addr = c_null_ptr  ! address of C++ memory
        integer(C_INT) :: idtor = 0       ! index of destructor
    end type shroud_dynamicpool_capsule

    type dynamicpool
        type(shroud_dynamicpool_capsule) :: cxxmem
        ! splicer begin namespace.strategy.class.DynamicPool.component_part
        ! splicer end namespace.strategy.class.DynamicPool.component_part
    contains
        procedure :: get_instance => dynamicpool_get_instance
        procedure :: set_instance => dynamicpool_set_instance
        procedure :: associated => dynamicpool_associated
        ! splicer begin namespace.strategy.class.DynamicPool.type_bound_procedure_part
        ! splicer end namespace.strategy.class.DynamicPool.type_bound_procedure_part
    end type dynamicpool

    type, bind(c) :: shroud_allocationadvisor_capsule
        type(c_ptr) :: addr = c_null_ptr  ! address of C++ memory
        integer(C_INT) :: idtor = 0       ! index of destructor
    end type shroud_allocationadvisor_capsule

    type allocationadvisor
        type(shroud_allocationadvisor_capsule) :: cxxmem
        ! splicer begin namespace.strategy.class.AllocationAdvisor.component_part
        ! splicer end namespace.strategy.class.AllocationAdvisor.component_part
    contains
        procedure :: get_instance => allocationadvisor_get_instance
        procedure :: set_instance => allocationadvisor_set_instance
        procedure :: associated => allocationadvisor_associated
        ! splicer begin namespace.strategy.class.AllocationAdvisor.type_bound_procedure_part
        ! splicer end namespace.strategy.class.AllocationAdvisor.type_bound_procedure_part
    end type allocationadvisor

    type, bind(c) :: shroud_namedallocationstrategy_capsule
        type(c_ptr) :: addr = c_null_ptr  ! address of C++ memory
        integer(C_INT) :: idtor = 0       ! index of destructor
    end type shroud_namedallocationstrategy_capsule

    type namedallocationstrategy
        type(shroud_namedallocationstrategy_capsule) :: cxxmem
        ! splicer begin namespace.strategy.class.NamedAllocationStrategy.component_part
        ! splicer end namespace.strategy.class.NamedAllocationStrategy.component_part
    contains
        procedure :: get_instance => namedallocationstrategy_get_instance
        procedure :: set_instance => namedallocationstrategy_set_instance
        procedure :: associated => namedallocationstrategy_associated
        ! splicer begin namespace.strategy.class.NamedAllocationStrategy.type_bound_procedure_part
        ! splicer end namespace.strategy.class.NamedAllocationStrategy.type_bound_procedure_part
    end type namedallocationstrategy

    interface operator (.eq.)
        module procedure dynamicpool_eq
        module procedure allocationadvisor_eq
        module procedure namedallocationstrategy_eq
    end interface

    interface operator (.ne.)
        module procedure dynamicpool_ne
        module procedure allocationadvisor_ne
        module procedure namedallocationstrategy_ne
    end interface

    interface

        ! splicer begin namespace.strategy.class.DynamicPool.additional_interfaces
        ! splicer end namespace.strategy.class.DynamicPool.additional_interfaces

        ! splicer begin namespace.strategy.class.AllocationAdvisor.additional_interfaces
        ! splicer end namespace.strategy.class.AllocationAdvisor.additional_interfaces

        ! splicer begin namespace.strategy.class.NamedAllocationStrategy.additional_interfaces
        ! splicer end namespace.strategy.class.NamedAllocationStrategy.additional_interfaces

        ! splicer begin namespace.strategy.additional_interfaces
        ! splicer end namespace.strategy.additional_interfaces
    end interface

contains

    ! Return pointer to C++ memory.
    function dynamicpool_get_instance(obj) result (cxxptr)
        use iso_c_binding, only: c_ptr
        class(dynamicpool), intent(IN) :: obj
        type(c_ptr) :: cxxptr
        cxxptr = obj%cxxmem%addr
    end function dynamicpool_get_instance

    subroutine dynamicpool_set_instance(obj, cxxmem)
        use iso_c_binding, only: c_ptr
        class(dynamicpool), intent(INOUT) :: obj
        type(c_ptr), intent(IN) :: cxxmem
        obj%cxxmem%addr = cxxmem
        obj%cxxmem%idtor = 0
    end subroutine dynamicpool_set_instance

    function dynamicpool_associated(obj) result (rv)
        use iso_c_binding, only: c_associated
        class(dynamicpool), intent(IN) :: obj
        logical rv
        rv = c_associated(obj%cxxmem%addr)
    end function dynamicpool_associated

    ! splicer begin namespace.strategy.class.DynamicPool.additional_functions
    ! splicer end namespace.strategy.class.DynamicPool.additional_functions

    ! Return pointer to C++ memory.
    function allocationadvisor_get_instance(obj) result (cxxptr)
        use iso_c_binding, only: c_ptr
        class(allocationadvisor), intent(IN) :: obj
        type(c_ptr) :: cxxptr
        cxxptr = obj%cxxmem%addr
    end function allocationadvisor_get_instance

    subroutine allocationadvisor_set_instance(obj, cxxmem)
        use iso_c_binding, only: c_ptr
        class(allocationadvisor), intent(INOUT) :: obj
        type(c_ptr), intent(IN) :: cxxmem
        obj%cxxmem%addr = cxxmem
        obj%cxxmem%idtor = 0
    end subroutine allocationadvisor_set_instance

    function allocationadvisor_associated(obj) result (rv)
        use iso_c_binding, only: c_associated
        class(allocationadvisor), intent(IN) :: obj
        logical rv
        rv = c_associated(obj%cxxmem%addr)
    end function allocationadvisor_associated

    ! splicer begin namespace.strategy.class.AllocationAdvisor.additional_functions
    ! splicer end namespace.strategy.class.AllocationAdvisor.additional_functions

    ! Return pointer to C++ memory.
    function namedallocationstrategy_get_instance(obj) result (cxxptr)
        use iso_c_binding, only: c_ptr
        class(namedallocationstrategy), intent(IN) :: obj
        type(c_ptr) :: cxxptr
        cxxptr = obj%cxxmem%addr
    end function namedallocationstrategy_get_instance

    subroutine namedallocationstrategy_set_instance(obj, cxxmem)
        use iso_c_binding, only: c_ptr
        class(namedallocationstrategy), intent(INOUT) :: obj
        type(c_ptr), intent(IN) :: cxxmem
        obj%cxxmem%addr = cxxmem
        obj%cxxmem%idtor = 0
    end subroutine namedallocationstrategy_set_instance

    function namedallocationstrategy_associated(obj) result (rv)
        use iso_c_binding, only: c_associated
        class(namedallocationstrategy), intent(IN) :: obj
        logical rv
        rv = c_associated(obj%cxxmem%addr)
    end function namedallocationstrategy_associated

    ! splicer begin namespace.strategy.class.NamedAllocationStrategy.additional_functions
    ! splicer end namespace.strategy.class.NamedAllocationStrategy.additional_functions

    ! splicer begin namespace.strategy.additional_functions
    ! splicer end namespace.strategy.additional_functions

    function dynamicpool_eq(a,b) result (rv)
        use iso_c_binding, only: c_associated
        type(dynamicpool), intent(IN) ::a,b
        logical :: rv
        if (c_associated(a%cxxmem%addr, b%cxxmem%addr)) then
            rv = .true.
        else
            rv = .false.
        endif
    end function dynamicpool_eq

    function dynamicpool_ne(a,b) result (rv)
        use iso_c_binding, only: c_associated
        type(dynamicpool), intent(IN) ::a,b
        logical :: rv
        if (.not. c_associated(a%cxxmem%addr, b%cxxmem%addr)) then
            rv = .true.
        else
            rv = .false.
        endif
    end function dynamicpool_ne

    function allocationadvisor_eq(a,b) result (rv)
        use iso_c_binding, only: c_associated
        type(allocationadvisor), intent(IN) ::a,b
        logical :: rv
        if (c_associated(a%cxxmem%addr, b%cxxmem%addr)) then
            rv = .true.
        else
            rv = .false.
        endif
    end function allocationadvisor_eq

    function allocationadvisor_ne(a,b) result (rv)
        use iso_c_binding, only: c_associated
        type(allocationadvisor), intent(IN) ::a,b
        logical :: rv
        if (.not. c_associated(a%cxxmem%addr, b%cxxmem%addr)) then
            rv = .true.
        else
            rv = .false.
        endif
    end function allocationadvisor_ne

    function namedallocationstrategy_eq(a,b) result (rv)
        use iso_c_binding, only: c_associated
        type(namedallocationstrategy), intent(IN) ::a,b
        logical :: rv
        if (c_associated(a%cxxmem%addr, b%cxxmem%addr)) then
            rv = .true.
        else
            rv = .false.
        endif
    end function namedallocationstrategy_eq

    function namedallocationstrategy_ne(a,b) result (rv)
        use iso_c_binding, only: c_associated
        type(namedallocationstrategy), intent(IN) ::a,b
        logical :: rv
        if (.not. c_associated(a%cxxmem%addr, b%cxxmem%addr)) then
            rv = .true.
        else
            rv = .false.
        endif
    end function namedallocationstrategy_ne

end module umpire_strategy_mod
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Program Listing for File wrapfumpire.f

↰ Return to documentation for file (umpire/interface/c_fortran/wrapfumpire.f)

! wrapfumpire.f
! This is generated code, do not edit
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
! Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
! project contributors. See the COPYRIGHT file for details.
!
! SPDX-License-Identifier: (MIT)
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!>
!! \file wrapfumpire.f
!! \brief Shroud generated wrapper for umpire namespace
!<
! splicer begin file_top
! splicer end file_top
module umpire_mod
    use iso_c_binding, only : c_int, c_null_ptr, c_ptr, c_size_t
    ! splicer begin module_use
    ! splicer end module_use
    implicit none

    ! splicer begin module_top
    ! splicer end module_top

    type, bind(c) :: shroud_capsule_data
        type(c_ptr) :: addr = c_null_ptr  ! address of C++ memory
        integer(C_INT) :: idtor = 0       ! index of destructor
    end type shroud_capsule_data

    type, bind(c) :: shroud_array
        type(shroud_capsule_data) :: cxx       ! address of C++ memory
        type(c_ptr) :: addr = c_null_ptr       ! address of data in cxx
        integer(C_SIZE_T) :: len = 0_c_size_t  ! bytes-per-item or character len of data in cxx
        integer(C_SIZE_T) :: size = 0_c_size_t ! size of data in cxx
    end type shroud_array

    type, bind(c) :: shroud_allocator_capsule
        type(c_ptr) :: addr = c_null_ptr  ! address of C++ memory
        integer(C_INT) :: idtor = 0       ! index of destructor
    end type shroud_allocator_capsule

    type umpireallocator
        type(shroud_allocator_capsule) :: cxxmem
        ! splicer begin class.Allocator.component_part
        ! splicer end class.Allocator.component_part
    contains
        procedure :: delete => allocator_delete
        procedure :: allocate_pointer => allocator_allocate
        procedure :: deallocate_pointer => allocator_deallocate
        procedure :: release => allocator_release
        procedure :: get_size => allocator_get_size
        procedure :: get_high_watermark => allocator_get_high_watermark
        procedure :: get_current_size => allocator_get_current_size
        procedure :: get_actual_size => allocator_get_actual_size
        procedure :: get_name => allocator_get_name
        procedure :: get_id => allocator_get_id
        procedure :: get_instance => allocator_get_instance
        procedure :: set_instance => allocator_set_instance
        procedure :: associated => allocator_associated
        ! splicer begin class.Allocator.type_bound_procedure_part

        procedure :: allocate_int_array_1d => allocator_allocate_int_array_1d
        procedure :: deallocate_int_array_1d => allocator_deallocate_int_array_1d
        procedure :: allocate_int_array_2d => allocator_allocate_int_array_2d
        procedure :: deallocate_int_array_2d => allocator_deallocate_int_array_2d
        procedure :: allocate_int_array_3d => allocator_allocate_int_array_3d
        procedure :: deallocate_int_array_3d => allocator_deallocate_int_array_3d
        procedure :: allocate_int_array_4d => allocator_allocate_int_array_4d
        procedure :: deallocate_int_array_4d => allocator_deallocate_int_array_4d
        procedure :: allocate_long_array_1d => allocator_allocate_long_array_1d
        procedure :: deallocate_long_array_1d => allocator_deallocate_long_array_1d
        procedure :: allocate_long_array_2d => allocator_allocate_long_array_2d
        procedure :: deallocate_long_array_2d => allocator_deallocate_long_array_2d
        procedure :: allocate_long_array_3d => allocator_allocate_long_array_3d
        procedure :: deallocate_long_array_3d => allocator_deallocate_long_array_3d
        procedure :: allocate_long_array_4d => allocator_allocate_long_array_4d
        procedure :: deallocate_long_array_4d => allocator_deallocate_long_array_4d
        procedure :: allocate_float_array_1d => allocator_allocate_float_array_1d
        procedure :: deallocate_float_array_1d => allocator_deallocate_float_array_1d
        procedure :: allocate_float_array_2d => allocator_allocate_float_array_2d
        procedure :: deallocate_float_array_2d => allocator_deallocate_float_array_2d
        procedure :: allocate_float_array_3d => allocator_allocate_float_array_3d
        procedure :: deallocate_float_array_3d => allocator_deallocate_float_array_3d
        procedure :: allocate_float_array_4d => allocator_allocate_float_array_4d
        procedure :: deallocate_float_array_4d => allocator_deallocate_float_array_4d
        procedure :: allocate_double_array_1d => allocator_allocate_double_array_1d
        procedure :: deallocate_double_array_1d => allocator_deallocate_double_array_1d
        procedure :: allocate_double_array_2d => allocator_allocate_double_array_2d
        procedure :: deallocate_double_array_2d => allocator_deallocate_double_array_2d
        procedure :: allocate_double_array_3d => allocator_allocate_double_array_3d
        procedure :: deallocate_double_array_3d => allocator_deallocate_double_array_3d
        procedure :: allocate_double_array_4d => allocator_allocate_double_array_4d
        procedure :: deallocate_double_array_4d => allocator_deallocate_double_array_4d
        generic, public :: allocate => &
            allocate_int_array_1d, &
            allocate_int_array_2d, &
            allocate_int_array_3d, &
            allocate_int_array_4d, &
            allocate_long_array_1d, &
            allocate_long_array_2d, &
            allocate_long_array_3d, &
            allocate_long_array_4d, &
            allocate_float_array_1d, &
            allocate_float_array_2d, &
            allocate_float_array_3d, &
            allocate_float_array_4d, &
            allocate_double_array_1d, &
            allocate_double_array_2d, &
            allocate_double_array_3d, &
            allocate_double_array_4d

        generic, public :: deallocate => &
            deallocate_int_array_1d, &
            deallocate_int_array_2d, &
            deallocate_int_array_3d, &
            deallocate_int_array_4d, &
            deallocate_long_array_1d, &
            deallocate_long_array_2d, &
            deallocate_long_array_3d, &
            deallocate_long_array_4d, &
            deallocate_float_array_1d, &
            deallocate_float_array_2d, &
            deallocate_float_array_3d, &
            deallocate_float_array_4d, &
            deallocate_double_array_1d, &
            deallocate_double_array_2d, &
            deallocate_double_array_3d, &
            deallocate_double_array_4d

        ! splicer end class.Allocator.type_bound_procedure_part
    end type umpireallocator

    type, bind(c) :: shroud_resourcemanager_capsule
        type(c_ptr) :: addr = c_null_ptr  ! address of C++ memory
        integer(C_INT) :: idtor = 0       ! index of destructor
    end type shroud_resourcemanager_capsule

    type umpireresourcemanager
        type(shroud_resourcemanager_capsule) :: cxxmem
        ! splicer begin class.ResourceManager.component_part
        ! splicer end class.ResourceManager.component_part
    contains
        procedure, nopass :: get_instance => resourcemanager_get_instance
        procedure :: get_allocator_by_name => resourcemanager_get_allocator_by_name
        procedure :: get_allocator_by_id => resourcemanager_get_allocator_by_id
        procedure :: make_allocator_pool => resourcemanager_make_allocator_pool
        procedure :: make_allocator_list_pool => resourcemanager_make_allocator_list_pool
        procedure :: make_allocator_advisor => resourcemanager_make_allocator_advisor
        procedure :: make_allocator_named => resourcemanager_make_allocator_named
        procedure :: make_allocator_thread_safe => resourcemanager_make_allocator_thread_safe
        procedure :: make_allocator_fixed_pool => resourcemanager_make_allocator_fixed_pool
        procedure :: make_allocator_prefetcher => resourcemanager_make_allocator_prefetcher
        procedure :: register_allocator => resourcemanager_register_allocator
        procedure :: get_allocator_for_ptr => resourcemanager_get_allocator_for_ptr
        procedure :: is_allocator => resourcemanager_is_allocator
        procedure :: has_allocator => resourcemanager_has_allocator
        procedure :: copy_all => resourcemanager_copy_all
        procedure :: copy_with_size => resourcemanager_copy_with_size
        procedure :: memset_all => resourcemanager_memset_all
        procedure :: memset_with_size => resourcemanager_memset_with_size
        procedure :: reallocate_default => resourcemanager_reallocate_default
        procedure :: reallocate_with_allocator => resourcemanager_reallocate_with_allocator
        procedure :: move => resourcemanager_move
        procedure :: deallocate => resourcemanager_deallocate
        procedure :: get_size => resourcemanager_get_size
        procedure :: associated => resourcemanager_associated
        generic :: copy => copy_all, copy_with_size
        generic :: get_allocator => get_allocator_by_name,  &
            get_allocator_by_id, get_allocator_for_ptr
        generic :: memset => memset_all, memset_with_size
        generic :: reallocate => reallocate_default,  &
            reallocate_with_allocator
        ! splicer begin class.ResourceManager.type_bound_procedure_part
        ! splicer end class.ResourceManager.type_bound_procedure_part
    end type umpireresourcemanager

    interface operator (.eq.)
        module procedure allocator_eq
        module procedure resourcemanager_eq
    end interface

    interface operator (.ne.)
        module procedure allocator_ne
        module procedure resourcemanager_ne
    end interface

    interface

        subroutine c_allocator_delete(self) &
                bind(c, name="umpire_allocator_delete")
            import :: shroud_allocator_capsule
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
        end subroutine c_allocator_delete

        function c_allocator_allocate(self, bytes) &
                result(sht_rv) &
                bind(c, name="umpire_allocator_allocate")
            use iso_c_binding, only : c_ptr, c_size_t
            import :: shroud_allocator_capsule
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
            integer(C_SIZE_T), value, intent(IN) :: bytes
            type(c_ptr) :: SHT_rv
        end function c_allocator_allocate

        subroutine c_allocator_deallocate(self, ptr) &
                bind(c, name="umpire_allocator_deallocate")
            use iso_c_binding, only : c_ptr
            import :: shroud_allocator_capsule
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: ptr
        end subroutine c_allocator_deallocate

        subroutine c_allocator_release(self) &
                bind(c, name="umpire_allocator_release")
            import :: shroud_allocator_capsule
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
        end subroutine c_allocator_release

        function c_allocator_get_size(self, ptr) &
                result(sht_rv) &
                bind(c, name="umpire_allocator_get_size")
            use iso_c_binding, only : c_ptr, c_size_t
            import :: shroud_allocator_capsule
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: ptr
            integer(C_SIZE_T) :: SHT_rv
        end function c_allocator_get_size

        function c_allocator_get_high_watermark(self) &
                result(sht_rv) &
                bind(c, name="umpire_allocator_get_high_watermark")
            use iso_c_binding, only : c_size_t
            import :: shroud_allocator_capsule
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
            integer(C_SIZE_T) :: SHT_rv
        end function c_allocator_get_high_watermark

        function c_allocator_get_current_size(self) &
                result(sht_rv) &
                bind(c, name="umpire_allocator_get_current_size")
            use iso_c_binding, only : c_size_t
            import :: shroud_allocator_capsule
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
            integer(C_SIZE_T) :: SHT_rv
        end function c_allocator_get_current_size

        function c_allocator_get_actual_size(self) &
                result(sht_rv) &
                bind(c, name="umpire_allocator_get_actual_size")
            use iso_c_binding, only : c_size_t
            import :: shroud_allocator_capsule
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
            integer(C_SIZE_T) :: SHT_rv
        end function c_allocator_get_actual_size

        pure function c_allocator_get_name(self) &
                result(sht_rv) &
                bind(c, name="umpire_allocator_get_name")
            use iso_c_binding, only : c_ptr
            import :: shroud_allocator_capsule
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
            type(c_ptr) SHT_rv
        end function c_allocator_get_name

        subroutine c_allocator_get_name_bufferify(self, DSHF_rv) &
                bind(c, name="umpire_allocator_get_name_bufferify")
            import :: shroud_allocator_capsule, shroud_array
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
            type(shroud_array), intent(INOUT) :: DSHF_rv
        end subroutine c_allocator_get_name_bufferify

        function c_allocator_get_id(self) &
                result(sht_rv) &
                bind(c, name="umpire_allocator_get_id")
            use iso_c_binding, only : c_size_t
            import :: shroud_allocator_capsule
            implicit none
            type(shroud_allocator_capsule), intent(IN) :: self
            integer(C_SIZE_T) :: SHT_rv
        end function c_allocator_get_id

        ! splicer begin class.Allocator.additional_interfaces
        ! splicer end class.Allocator.additional_interfaces

        function c_resourcemanager_get_instance(SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_get_instance")
            use iso_c_binding, only : c_ptr
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_get_instance

        function c_resourcemanager_get_allocator_by_name(self, name, &
                SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_get_allocator_by_name")
            use iso_c_binding, only : c_char, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_get_allocator_by_name

        function c_resourcemanager_get_allocator_by_name_bufferify(self, &
                name, Lname, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_get_allocator_by_name_bufferify")
            use iso_c_binding, only : c_char, c_int, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            integer(C_INT), value, intent(IN) :: Lname
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_get_allocator_by_name_bufferify

        function c_resourcemanager_get_allocator_by_id(self, id, &
                SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_get_allocator_by_id")
            use iso_c_binding, only : c_int, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            integer(C_INT), value, intent(IN) :: id
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_get_allocator_by_id

        function c_resourcemanager_make_allocator_pool(self, name, &
                allocator, initial_size, block, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_pool")
            use iso_c_binding, only : c_char, c_ptr, c_size_t
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            integer(C_SIZE_T), value, intent(IN) :: initial_size
            integer(C_SIZE_T), value, intent(IN) :: block
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_pool

        function c_resourcemanager_make_allocator_bufferify_pool(self, &
                name, Lname, allocator, initial_size, block, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_bufferify_pool")
            use iso_c_binding, only : c_char, c_int, c_ptr, c_size_t
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            integer(C_INT), value, intent(IN) :: Lname
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            integer(C_SIZE_T), value, intent(IN) :: initial_size
            integer(C_SIZE_T), value, intent(IN) :: block
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_bufferify_pool

        function c_resourcemanager_make_allocator_list_pool(self, name, &
                allocator, initial_size, block, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_list_pool")
            use iso_c_binding, only : c_char, c_ptr, c_size_t
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            integer(C_SIZE_T), value, intent(IN) :: initial_size
            integer(C_SIZE_T), value, intent(IN) :: block
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_list_pool

        function c_resourcemanager_make_allocator_bufferify_list_pool( &
                self, name, Lname, allocator, initial_size, block, &
                SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_bufferify_list_pool")
            use iso_c_binding, only : c_char, c_int, c_ptr, c_size_t
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            integer(C_INT), value, intent(IN) :: Lname
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            integer(C_SIZE_T), value, intent(IN) :: initial_size
            integer(C_SIZE_T), value, intent(IN) :: block
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_bufferify_list_pool

        function c_resourcemanager_make_allocator_advisor(self, name, &
                allocator, advice_op, device_id, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_advisor")
            use iso_c_binding, only : c_char, c_int, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            character(kind=C_CHAR), intent(IN) :: advice_op(*)
            integer(C_INT), value, intent(IN) :: device_id
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_advisor

        function c_resourcemanager_make_allocator_bufferify_advisor( &
                self, name, Lname, allocator, advice_op, Ladvice_op, &
                device_id, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_bufferify_advisor")
            use iso_c_binding, only : c_char, c_int, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            integer(C_INT), value, intent(IN) :: Lname
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            character(kind=C_CHAR), intent(IN) :: advice_op(*)
            integer(C_INT), value, intent(IN) :: Ladvice_op
            integer(C_INT), value, intent(IN) :: device_id
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_bufferify_advisor

        function c_resourcemanager_make_allocator_named(self, name, &
                allocator, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_named")
            use iso_c_binding, only : c_char, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_named

        function c_resourcemanager_make_allocator_bufferify_named(self, &
                name, Lname, allocator, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_bufferify_named")
            use iso_c_binding, only : c_char, c_int, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            integer(C_INT), value, intent(IN) :: Lname
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_bufferify_named

        function c_resourcemanager_make_allocator_thread_safe(self, &
                name, allocator, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_thread_safe")
            use iso_c_binding, only : c_char, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_thread_safe

        function c_resourcemanager_make_allocator_bufferify_thread_safe( &
                self, name, Lname, allocator, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_bufferify_thread_safe")
            use iso_c_binding, only : c_char, c_int, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            integer(C_INT), value, intent(IN) :: Lname
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_bufferify_thread_safe

        function c_resourcemanager_make_allocator_fixed_pool(self, name, &
                allocator, object_size, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_fixed_pool")
            use iso_c_binding, only : c_char, c_ptr, c_size_t
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            integer(C_SIZE_T), value, intent(IN) :: object_size
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_fixed_pool

        function c_resourcemanager_make_allocator_bufferify_fixed_pool( &
                self, name, Lname, allocator, object_size, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_bufferify_fixed_pool")
            use iso_c_binding, only : c_char, c_int, c_ptr, c_size_t
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            integer(C_INT), value, intent(IN) :: Lname
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            integer(C_SIZE_T), value, intent(IN) :: object_size
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_bufferify_fixed_pool

        function c_resourcemanager_make_allocator_prefetcher(self, name, &
                allocator, device_id, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_prefetcher")
            use iso_c_binding, only : c_char, c_int, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            integer(C_INT), value, intent(IN) :: device_id
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_prefetcher

        function c_resourcemanager_make_allocator_bufferify_prefetcher( &
                self, name, Lname, allocator, device_id, SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_make_allocator_bufferify_prefetcher")
            use iso_c_binding, only : c_char, c_int, c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            integer(C_INT), value, intent(IN) :: Lname
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            integer(C_INT), value, intent(IN) :: device_id
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_make_allocator_bufferify_prefetcher

        subroutine c_resourcemanager_register_allocator(self, name, &
                allocator) &
                bind(c, name="umpire_resourcemanager_register_allocator")
            use iso_c_binding, only : c_char
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
        end subroutine c_resourcemanager_register_allocator

        subroutine c_resourcemanager_register_allocator_bufferify(self, &
                name, Lname, allocator) &
                bind(c, name="umpire_resourcemanager_register_allocator_bufferify")
            use iso_c_binding, only : c_char, c_int
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            integer(C_INT), value, intent(IN) :: Lname
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
        end subroutine c_resourcemanager_register_allocator_bufferify

        function c_resourcemanager_get_allocator_for_ptr(self, ptr, &
                SHT_crv) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_get_allocator_for_ptr")
            use iso_c_binding, only : c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: ptr
            type(shroud_allocator_capsule), intent(OUT) :: SHT_crv
            type(c_ptr) SHT_rv
        end function c_resourcemanager_get_allocator_for_ptr

        function c_resourcemanager_is_allocator(self, name) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_is_allocator")
            use iso_c_binding, only : c_bool, c_char
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            logical(C_BOOL) :: SHT_rv
        end function c_resourcemanager_is_allocator

        function c_resourcemanager_is_allocator_bufferify(self, name, &
                Lname) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_is_allocator_bufferify")
            use iso_c_binding, only : c_bool, c_char, c_int
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            character(kind=C_CHAR), intent(IN) :: name(*)
            integer(C_INT), value, intent(IN) :: Lname
            logical(C_BOOL) :: SHT_rv
        end function c_resourcemanager_is_allocator_bufferify

        function c_resourcemanager_has_allocator(self, ptr) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_has_allocator")
            use iso_c_binding, only : c_bool, c_ptr
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: ptr
            logical(C_BOOL) :: SHT_rv
        end function c_resourcemanager_has_allocator

        subroutine c_resourcemanager_copy_all(self, src_ptr, dst_ptr) &
                bind(c, name="umpire_resourcemanager_copy_all")
            use iso_c_binding, only : c_ptr
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: src_ptr
            type(c_ptr), value, intent(IN) :: dst_ptr
        end subroutine c_resourcemanager_copy_all

        subroutine c_resourcemanager_copy_with_size(self, src_ptr, &
                dst_ptr, size) &
                bind(c, name="umpire_resourcemanager_copy_with_size")
            use iso_c_binding, only : c_ptr, c_size_t
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: src_ptr
            type(c_ptr), value, intent(IN) :: dst_ptr
            integer(C_SIZE_T), value, intent(IN) :: size
        end subroutine c_resourcemanager_copy_with_size

        subroutine c_resourcemanager_memset_all(self, ptr, val) &
                bind(c, name="umpire_resourcemanager_memset_all")
            use iso_c_binding, only : c_int, c_ptr
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: ptr
            integer(C_INT), value, intent(IN) :: val
        end subroutine c_resourcemanager_memset_all

        subroutine c_resourcemanager_memset_with_size(self, ptr, val, &
                length) &
                bind(c, name="umpire_resourcemanager_memset_with_size")
            use iso_c_binding, only : c_int, c_ptr, c_size_t
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: ptr
            integer(C_INT), value, intent(IN) :: val
            integer(C_SIZE_T), value, intent(IN) :: length
        end subroutine c_resourcemanager_memset_with_size

        function c_resourcemanager_reallocate_default(self, src_ptr, &
                size) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_reallocate_default")
            use iso_c_binding, only : c_ptr, c_size_t
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: src_ptr
            integer(C_SIZE_T), value, intent(IN) :: size
            type(c_ptr) :: SHT_rv
        end function c_resourcemanager_reallocate_default

        function c_resourcemanager_reallocate_with_allocator(self, &
                src_ptr, size, allocator) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_reallocate_with_allocator")
            use iso_c_binding, only : c_ptr, c_size_t
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: src_ptr
            integer(C_SIZE_T), value, intent(IN) :: size
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            type(c_ptr) :: SHT_rv
        end function c_resourcemanager_reallocate_with_allocator

        function c_resourcemanager_move(self, src_ptr, allocator) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_move")
            use iso_c_binding, only : c_ptr
            import :: shroud_allocator_capsule, shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: src_ptr
            type(shroud_allocator_capsule), value, intent(IN) :: allocator
            type(c_ptr) :: SHT_rv
        end function c_resourcemanager_move

        subroutine c_resourcemanager_deallocate(self, ptr) &
                bind(c, name="umpire_resourcemanager_deallocate")
            use iso_c_binding, only : c_ptr
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: ptr
        end subroutine c_resourcemanager_deallocate

        function c_resourcemanager_get_size(self, ptr) &
                result(sht_rv) &
                bind(c, name="umpire_resourcemanager_get_size")
            use iso_c_binding, only : c_ptr, c_size_t
            import :: shroud_resourcemanager_capsule
            implicit none
            type(shroud_resourcemanager_capsule), intent(IN) :: self
            type(c_ptr), value, intent(IN) :: ptr
            integer(C_SIZE_T) :: SHT_rv
        end function c_resourcemanager_get_size

        ! splicer begin class.ResourceManager.additional_interfaces
        ! splicer end class.ResourceManager.additional_interfaces

        ! splicer begin additional_interfaces
        ! splicer end additional_interfaces
    end interface

    interface
        ! helper function
        ! Copy the char* or std::string in context into c_var.
        subroutine shroud_copy_string_and_free(context, c_var, c_var_size) &
             bind(c,name="umpire_ShroudCopyStringAndFree")
            use, intrinsic :: iso_c_binding, only : c_char, c_size_t
            import shroud_array
            type(shroud_array), intent(IN) :: context
            character(kind=C_CHAR), intent(OUT) :: c_var(*)
            integer(C_SIZE_T), value :: c_var_size
        end subroutine shroud_copy_string_and_free
    end interface

contains

    subroutine allocator_delete(obj)
        class(umpireallocator) :: obj
        ! splicer begin class.Allocator.method.delete
        call c_allocator_delete(obj%cxxmem)
        ! splicer end class.Allocator.method.delete
    end subroutine allocator_delete

    function allocator_allocate(obj, bytes) &
            result(sht_rv)
        use iso_c_binding, only : c_ptr, c_size_t
        class(umpireallocator) :: obj
        integer(C_SIZE_T), value, intent(IN) :: bytes
        type(c_ptr) :: SHT_rv
        ! splicer begin class.Allocator.method.allocate_pointer
        sht_rv = c_allocator_allocate(obj%cxxmem, bytes)
        ! splicer end class.Allocator.method.allocate_pointer
    end function allocator_allocate

    subroutine allocator_deallocate(obj, ptr)
        use iso_c_binding, only : c_ptr
        class(umpireallocator) :: obj
        type(c_ptr), value, intent(IN) :: ptr
        ! splicer begin class.Allocator.method.deallocate_pointer
        call c_allocator_deallocate(obj%cxxmem, ptr)
        ! splicer end class.Allocator.method.deallocate_pointer
    end subroutine allocator_deallocate

    subroutine allocator_release(obj)
        class(umpireallocator) :: obj
        ! splicer begin class.Allocator.method.release
        call c_allocator_release(obj%cxxmem)
        ! splicer end class.Allocator.method.release
    end subroutine allocator_release

    function allocator_get_size(obj, ptr) &
            result(sht_rv)
        use iso_c_binding, only : c_ptr, c_size_t
        class(umpireallocator) :: obj
        type(c_ptr), value, intent(IN) :: ptr
        integer(C_SIZE_T) :: SHT_rv
        ! splicer begin class.Allocator.method.get_size
        sht_rv = c_allocator_get_size(obj%cxxmem, ptr)
        ! splicer end class.Allocator.method.get_size
    end function allocator_get_size

    function allocator_get_high_watermark(obj) &
            result(sht_rv)
        use iso_c_binding, only : c_size_t
        class(umpireallocator) :: obj
        integer(C_SIZE_T) :: SHT_rv
        ! splicer begin class.Allocator.method.get_high_watermark
        sht_rv = c_allocator_get_high_watermark(obj%cxxmem)
        ! splicer end class.Allocator.method.get_high_watermark
    end function allocator_get_high_watermark

    function allocator_get_current_size(obj) &
            result(sht_rv)
        use iso_c_binding, only : c_size_t
        class(umpireallocator) :: obj
        integer(C_SIZE_T) :: SHT_rv
        ! splicer begin class.Allocator.method.get_current_size
        sht_rv = c_allocator_get_current_size(obj%cxxmem)
        ! splicer end class.Allocator.method.get_current_size
    end function allocator_get_current_size

    function allocator_get_actual_size(obj) &
            result(sht_rv)
        use iso_c_binding, only : c_size_t
        class(umpireallocator) :: obj
        integer(C_SIZE_T) :: SHT_rv
        ! splicer begin class.Allocator.method.get_actual_size
        sht_rv = c_allocator_get_actual_size(obj%cxxmem)
        ! splicer end class.Allocator.method.get_actual_size
    end function allocator_get_actual_size

    function allocator_get_name(obj) &
            result(sht_rv)
        class(umpireallocator) :: obj
        type(shroud_array) :: DSHF_rv
        character(len=:), allocatable :: SHT_rv
        ! splicer begin class.Allocator.method.get_name
        call c_allocator_get_name_bufferify(obj%cxxmem, dshf_rv)
        ! splicer end class.Allocator.method.get_name
        allocate(character(len=DSHF_rv%len):: SHT_rv)
        call shroud_copy_string_and_free(dshf_rv, sht_rv, dshf_rv%len)
    end function allocator_get_name

    function allocator_get_id(obj) &
            result(sht_rv)
        use iso_c_binding, only : c_size_t
        class(umpireallocator) :: obj
        integer(C_SIZE_T) :: SHT_rv
        ! splicer begin class.Allocator.method.get_id
        sht_rv = c_allocator_get_id(obj%cxxmem)
        ! splicer end class.Allocator.method.get_id
    end function allocator_get_id

    ! Return pointer to C++ memory.
    function allocator_get_instance(obj) result (cxxptr)
        use iso_c_binding, only: c_ptr
        class(umpireallocator), intent(IN) :: obj
        type(c_ptr) :: cxxptr
        cxxptr = obj%cxxmem%addr
    end function allocator_get_instance

    subroutine allocator_set_instance(obj, cxxmem)
        use iso_c_binding, only: c_ptr
        class(umpireallocator), intent(INOUT) :: obj
        type(c_ptr), intent(IN) :: cxxmem
        obj%cxxmem%addr = cxxmem
        obj%cxxmem%idtor = 0
    end subroutine allocator_set_instance

    function allocator_associated(obj) result (rv)
        use iso_c_binding, only: c_associated
        class(umpireallocator), intent(IN) :: obj
        logical rv
        rv = c_associated(obj%cxxmem%addr)
    end function allocator_associated

    ! splicer begin class.Allocator.additional_functions


    subroutine allocator_allocate_int_array_1d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_INT), intent(inout), pointer, dimension(:) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          integer(C_INT) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_int_array_1d



    subroutine allocator_deallocate_int_array_1d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_INT), intent(inout), pointer, dimension(:) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_int_array_1d



    subroutine allocator_allocate_int_array_2d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_INT), intent(inout), pointer, dimension(:, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          integer(C_INT) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_int_array_2d



    subroutine allocator_deallocate_int_array_2d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_INT), intent(inout), pointer, dimension(:, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_int_array_2d



    subroutine allocator_allocate_int_array_3d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_INT), intent(inout), pointer, dimension(:, :, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          integer(C_INT) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_int_array_3d



    subroutine allocator_deallocate_int_array_3d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_INT), intent(inout), pointer, dimension(:, :, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_int_array_3d



    subroutine allocator_allocate_int_array_4d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_INT), intent(inout), pointer, dimension(:, :, :, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          integer(C_INT) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_int_array_4d



    subroutine allocator_deallocate_int_array_4d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_INT), intent(inout), pointer, dimension(:, :, :, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_int_array_4d



    subroutine allocator_allocate_long_array_1d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_LONG), intent(inout), pointer, dimension(:) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          integer(C_LONG) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_long_array_1d



    subroutine allocator_deallocate_long_array_1d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_LONG), intent(inout), pointer, dimension(:) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_long_array_1d



    subroutine allocator_allocate_long_array_2d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_LONG), intent(inout), pointer, dimension(:, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          integer(C_LONG) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_long_array_2d



    subroutine allocator_deallocate_long_array_2d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_LONG), intent(inout), pointer, dimension(:, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_long_array_2d



    subroutine allocator_allocate_long_array_3d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_LONG), intent(inout), pointer, dimension(:, :, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          integer(C_LONG) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_long_array_3d



    subroutine allocator_deallocate_long_array_3d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_LONG), intent(inout), pointer, dimension(:, :, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_long_array_3d



    subroutine allocator_allocate_long_array_4d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_LONG), intent(inout), pointer, dimension(:, :, :, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          integer(C_LONG) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_long_array_4d



    subroutine allocator_deallocate_long_array_4d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          integer(C_LONG), intent(inout), pointer, dimension(:, :, :, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_long_array_4d



    subroutine allocator_allocate_float_array_1d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_FLOAT), intent(inout), pointer, dimension(:) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          real(C_FLOAT) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_float_array_1d



    subroutine allocator_deallocate_float_array_1d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_FLOAT), intent(inout), pointer, dimension(:) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_float_array_1d



    subroutine allocator_allocate_float_array_2d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_FLOAT), intent(inout), pointer, dimension(:, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          real(C_FLOAT) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_float_array_2d



    subroutine allocator_deallocate_float_array_2d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_FLOAT), intent(inout), pointer, dimension(:, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_float_array_2d



    subroutine allocator_allocate_float_array_3d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_FLOAT), intent(inout), pointer, dimension(:, :, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          real(C_FLOAT) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_float_array_3d



    subroutine allocator_deallocate_float_array_3d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_FLOAT), intent(inout), pointer, dimension(:, :, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_float_array_3d



    subroutine allocator_allocate_float_array_4d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_FLOAT), intent(inout), pointer, dimension(:, :, :, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          real(C_FLOAT) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_float_array_4d



    subroutine allocator_deallocate_float_array_4d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_FLOAT), intent(inout), pointer, dimension(:, :, :, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_float_array_4d



    subroutine allocator_allocate_double_array_1d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_DOUBLE), intent(inout), pointer, dimension(:) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          real(C_DOUBLE) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_double_array_1d



    subroutine allocator_deallocate_double_array_1d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_DOUBLE), intent(inout), pointer, dimension(:) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_double_array_1d



    subroutine allocator_allocate_double_array_2d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_DOUBLE), intent(inout), pointer, dimension(:, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          real(C_DOUBLE) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_double_array_2d



    subroutine allocator_deallocate_double_array_2d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_DOUBLE), intent(inout), pointer, dimension(:, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_double_array_2d



    subroutine allocator_allocate_double_array_3d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_DOUBLE), intent(inout), pointer, dimension(:, :, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          real(C_DOUBLE) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_double_array_3d



    subroutine allocator_deallocate_double_array_3d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_DOUBLE), intent(inout), pointer, dimension(:, :, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_double_array_3d



    subroutine allocator_allocate_double_array_4d(this, array, dims)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_DOUBLE), intent(inout), pointer, dimension(:, :, :, :) :: array

          integer, dimension(:) :: dims

          type(c_ptr) :: data_ptr

          real(C_DOUBLE) :: size_type
          integer(C_SIZE_T) :: num_bytes

          num_bytes = product(dims) * sizeof(size_type)
          data_ptr = this%allocate_pointer(num_bytes)

          call c_f_pointer(data_ptr, array, dims)
    end subroutine allocator_allocate_double_array_4d



    subroutine allocator_deallocate_double_array_4d(this, array)
          use iso_c_binding

          class(umpireallocator) :: this
          real(C_DOUBLE), intent(inout), pointer, dimension(:, :, :, :) :: array

          type(c_ptr) :: data_ptr

          data_ptr = c_loc(array)

          call this%deallocate_pointer(data_ptr)
          nullify(array)
    end subroutine allocator_deallocate_double_array_4d


    ! splicer end class.Allocator.additional_functions

    function resourcemanager_get_instance() &
            result(sht_rv)
        use iso_c_binding, only : c_ptr
        type(c_ptr) :: SHT_prv
        type(umpireresourcemanager) :: SHT_rv
        ! splicer begin class.ResourceManager.method.get_instance
        sht_prv = c_resourcemanager_get_instance(sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.get_instance
    end function resourcemanager_get_instance

    function resourcemanager_get_allocator_by_name(obj, name) &
            result(sht_rv)
        use iso_c_binding, only : c_int, c_ptr
        class(umpireresourcemanager) :: obj
        character(len=*), intent(IN) :: name
        type(c_ptr) :: SHT_prv
        type(umpireallocator) :: SHT_rv
        ! splicer begin class.ResourceManager.method.get_allocator_by_name
        sht_prv = c_resourcemanager_get_allocator_by_name_bufferify(obj%cxxmem, &
            name, len_trim(name, kind=c_int), sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.get_allocator_by_name
    end function resourcemanager_get_allocator_by_name

    function resourcemanager_get_allocator_by_id(obj, id) &
            result(sht_rv)
        use iso_c_binding, only : c_int, c_ptr
        class(umpireresourcemanager) :: obj
        integer(C_INT), value, intent(IN) :: id
        type(c_ptr) :: SHT_prv
        type(umpireallocator) :: SHT_rv
        ! splicer begin class.ResourceManager.method.get_allocator_by_id
        sht_prv = c_resourcemanager_get_allocator_by_id(obj%cxxmem, id, &
            sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.get_allocator_by_id
    end function resourcemanager_get_allocator_by_id

    function resourcemanager_make_allocator_pool(obj, name, allocator, &
            initial_size, block) &
            result(sht_rv)
        use iso_c_binding, only : c_int, c_ptr, c_size_t
        class(umpireresourcemanager) :: obj
        character(len=*), intent(IN) :: name
        type(umpireallocator), value, intent(IN) :: allocator
        integer(C_SIZE_T), value, intent(IN) :: initial_size
        integer(C_SIZE_T), value, intent(IN) :: block
        type(c_ptr) :: SHT_prv
        type(umpireallocator) :: SHT_rv
        ! splicer begin class.ResourceManager.method.make_allocator_pool
        sht_prv = c_resourcemanager_make_allocator_bufferify_pool(obj%cxxmem, &
            name, len_trim(name, kind=c_int), allocator%cxxmem, &
            initial_size, block, sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.make_allocator_pool
    end function resourcemanager_make_allocator_pool

    function resourcemanager_make_allocator_list_pool(obj, name, &
            allocator, initial_size, block) &
            result(sht_rv)
        use iso_c_binding, only : c_int, c_ptr, c_size_t
        class(umpireresourcemanager) :: obj
        character(len=*), intent(IN) :: name
        type(umpireallocator), value, intent(IN) :: allocator
        integer(C_SIZE_T), value, intent(IN) :: initial_size
        integer(C_SIZE_T), value, intent(IN) :: block
        type(c_ptr) :: SHT_prv
        type(umpireallocator) :: SHT_rv
        ! splicer begin class.ResourceManager.method.make_allocator_list_pool
        sht_prv = c_resourcemanager_make_allocator_bufferify_list_pool(obj%cxxmem, &
            name, len_trim(name, kind=c_int), allocator%cxxmem, &
            initial_size, block, sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.make_allocator_list_pool
    end function resourcemanager_make_allocator_list_pool

    function resourcemanager_make_allocator_advisor(obj, name, &
            allocator, advice_op, device_id) &
            result(sht_rv)
        use iso_c_binding, only : c_int, c_ptr
        class(umpireresourcemanager) :: obj
        character(len=*), intent(IN) :: name
        type(umpireallocator), value, intent(IN) :: allocator
        character(len=*), intent(IN) :: advice_op
        integer(C_INT), value, intent(IN) :: device_id
        type(c_ptr) :: SHT_prv
        type(umpireallocator) :: SHT_rv
        ! splicer begin class.ResourceManager.method.make_allocator_advisor
        sht_prv = c_resourcemanager_make_allocator_bufferify_advisor(obj%cxxmem, &
            name, len_trim(name, kind=c_int), allocator%cxxmem, &
            advice_op, len_trim(advice_op, kind=c_int), device_id, &
            sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.make_allocator_advisor
    end function resourcemanager_make_allocator_advisor

    function resourcemanager_make_allocator_named(obj, name, allocator) &
            result(sht_rv)
        use iso_c_binding, only : c_int, c_ptr
        class(umpireresourcemanager) :: obj
        character(len=*), intent(IN) :: name
        type(umpireallocator), value, intent(IN) :: allocator
        type(c_ptr) :: SHT_prv
        type(umpireallocator) :: SHT_rv
        ! splicer begin class.ResourceManager.method.make_allocator_named
        sht_prv = c_resourcemanager_make_allocator_bufferify_named(obj%cxxmem, &
            name, len_trim(name, kind=c_int), allocator%cxxmem, &
            sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.make_allocator_named
    end function resourcemanager_make_allocator_named

    function resourcemanager_make_allocator_thread_safe(obj, name, &
            allocator) &
            result(sht_rv)
        use iso_c_binding, only : c_int, c_ptr
        class(umpireresourcemanager) :: obj
        character(len=*), intent(IN) :: name
        type(umpireallocator), value, intent(IN) :: allocator
        type(c_ptr) :: SHT_prv
        type(umpireallocator) :: SHT_rv
        ! splicer begin class.ResourceManager.method.make_allocator_thread_safe
        sht_prv = c_resourcemanager_make_allocator_bufferify_thread_safe(obj%cxxmem, &
            name, len_trim(name, kind=c_int), allocator%cxxmem, &
            sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.make_allocator_thread_safe
    end function resourcemanager_make_allocator_thread_safe

    function resourcemanager_make_allocator_fixed_pool(obj, name, &
            allocator, object_size) &
            result(sht_rv)
        use iso_c_binding, only : c_int, c_ptr, c_size_t
        class(umpireresourcemanager) :: obj
        character(len=*), intent(IN) :: name
        type(umpireallocator), value, intent(IN) :: allocator
        integer(C_SIZE_T), value, intent(IN) :: object_size
        type(c_ptr) :: SHT_prv
        type(umpireallocator) :: SHT_rv
        ! splicer begin class.ResourceManager.method.make_allocator_fixed_pool
        sht_prv = c_resourcemanager_make_allocator_bufferify_fixed_pool(obj%cxxmem, &
            name, len_trim(name, kind=c_int), allocator%cxxmem, &
            object_size, sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.make_allocator_fixed_pool
    end function resourcemanager_make_allocator_fixed_pool

    function resourcemanager_make_allocator_prefetcher(obj, name, &
            allocator, device_id) &
            result(sht_rv)
        use iso_c_binding, only : c_int, c_ptr
        class(umpireresourcemanager) :: obj
        character(len=*), intent(IN) :: name
        type(umpireallocator), value, intent(IN) :: allocator
        integer(C_INT), value, intent(IN) :: device_id
        type(c_ptr) :: SHT_prv
        type(umpireallocator) :: SHT_rv
        ! splicer begin class.ResourceManager.method.make_allocator_prefetcher
        sht_prv = c_resourcemanager_make_allocator_bufferify_prefetcher(obj%cxxmem, &
            name, len_trim(name, kind=c_int), allocator%cxxmem, &
            device_id, sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.make_allocator_prefetcher
    end function resourcemanager_make_allocator_prefetcher

    subroutine resourcemanager_register_allocator(obj, name, allocator)
        use iso_c_binding, only : c_int
        class(umpireresourcemanager) :: obj
        character(len=*), intent(IN) :: name
        type(umpireallocator), value, intent(IN) :: allocator
        ! splicer begin class.ResourceManager.method.register_allocator
        call c_resourcemanager_register_allocator_bufferify(obj%cxxmem, &
            name, len_trim(name, kind=c_int), allocator%cxxmem)
        ! splicer end class.ResourceManager.method.register_allocator
    end subroutine resourcemanager_register_allocator

    function resourcemanager_get_allocator_for_ptr(obj, ptr) &
            result(sht_rv)
        use iso_c_binding, only : c_ptr
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: ptr
        type(c_ptr) :: SHT_prv
        type(umpireallocator) :: SHT_rv
        ! splicer begin class.ResourceManager.method.get_allocator_for_ptr
        sht_prv = c_resourcemanager_get_allocator_for_ptr(obj%cxxmem, &
            ptr, sht_rv%cxxmem)
        ! splicer end class.ResourceManager.method.get_allocator_for_ptr
    end function resourcemanager_get_allocator_for_ptr

    function resourcemanager_is_allocator(obj, name) &
            result(sht_rv)
        use iso_c_binding, only : c_bool, c_int
        class(umpireresourcemanager) :: obj
        character(len=*), intent(IN) :: name
        logical :: SHT_rv
        ! splicer begin class.ResourceManager.method.is_allocator
        sht_rv = c_resourcemanager_is_allocator_bufferify(obj%cxxmem, &
            name, len_trim(name, kind=c_int))
        ! splicer end class.ResourceManager.method.is_allocator
    end function resourcemanager_is_allocator

    function resourcemanager_has_allocator(obj, ptr) &
            result(sht_rv)
        use iso_c_binding, only : c_bool, c_ptr
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: ptr
        logical :: SHT_rv
        ! splicer begin class.ResourceManager.method.has_allocator
        sht_rv = c_resourcemanager_has_allocator(obj%cxxmem, ptr)
        ! splicer end class.ResourceManager.method.has_allocator
    end function resourcemanager_has_allocator

    subroutine resourcemanager_copy_all(obj, src_ptr, dst_ptr)
        use iso_c_binding, only : c_ptr
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: src_ptr
        type(c_ptr), value, intent(IN) :: dst_ptr
        ! splicer begin class.ResourceManager.method.copy_all
        call c_resourcemanager_copy_all(obj%cxxmem, src_ptr, dst_ptr)
        ! splicer end class.ResourceManager.method.copy_all
    end subroutine resourcemanager_copy_all

    subroutine resourcemanager_copy_with_size(obj, src_ptr, dst_ptr, &
            size)
        use iso_c_binding, only : c_ptr, c_size_t
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: src_ptr
        type(c_ptr), value, intent(IN) :: dst_ptr
        integer(C_SIZE_T), value, intent(IN) :: size
        ! splicer begin class.ResourceManager.method.copy_with_size
        call c_resourcemanager_copy_with_size(obj%cxxmem, src_ptr, &
            dst_ptr, size)
        ! splicer end class.ResourceManager.method.copy_with_size
    end subroutine resourcemanager_copy_with_size

    subroutine resourcemanager_memset_all(obj, ptr, val)
        use iso_c_binding, only : c_int, c_ptr
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: ptr
        integer(C_INT), value, intent(IN) :: val
        ! splicer begin class.ResourceManager.method.memset_all
        call c_resourcemanager_memset_all(obj%cxxmem, ptr, val)
        ! splicer end class.ResourceManager.method.memset_all
    end subroutine resourcemanager_memset_all

    subroutine resourcemanager_memset_with_size(obj, ptr, val, length)
        use iso_c_binding, only : c_int, c_ptr, c_size_t
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: ptr
        integer(C_INT), value, intent(IN) :: val
        integer(C_SIZE_T), value, intent(IN) :: length
        ! splicer begin class.ResourceManager.method.memset_with_size
        call c_resourcemanager_memset_with_size(obj%cxxmem, ptr, val, &
            length)
        ! splicer end class.ResourceManager.method.memset_with_size
    end subroutine resourcemanager_memset_with_size

    function resourcemanager_reallocate_default(obj, src_ptr, size) &
            result(sht_rv)
        use iso_c_binding, only : c_ptr, c_size_t
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: src_ptr
        integer(C_SIZE_T), value, intent(IN) :: size
        type(c_ptr) :: SHT_rv
        ! splicer begin class.ResourceManager.method.reallocate_default
        sht_rv = c_resourcemanager_reallocate_default(obj%cxxmem, &
            src_ptr, size)
        ! splicer end class.ResourceManager.method.reallocate_default
    end function resourcemanager_reallocate_default

    function resourcemanager_reallocate_with_allocator(obj, src_ptr, &
            size, allocator) &
            result(sht_rv)
        use iso_c_binding, only : c_ptr, c_size_t
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: src_ptr
        integer(C_SIZE_T), value, intent(IN) :: size
        type(umpireallocator), value, intent(IN) :: allocator
        type(c_ptr) :: SHT_rv
        ! splicer begin class.ResourceManager.method.reallocate_with_allocator
        sht_rv = c_resourcemanager_reallocate_with_allocator(obj%cxxmem, &
            src_ptr, size, allocator%cxxmem)
        ! splicer end class.ResourceManager.method.reallocate_with_allocator
    end function resourcemanager_reallocate_with_allocator

    function resourcemanager_move(obj, src_ptr, allocator) &
            result(sht_rv)
        use iso_c_binding, only : c_ptr
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: src_ptr
        type(umpireallocator), value, intent(IN) :: allocator
        type(c_ptr) :: SHT_rv
        ! splicer begin class.ResourceManager.method.move
        sht_rv = c_resourcemanager_move(obj%cxxmem, src_ptr, &
            allocator%cxxmem)
        ! splicer end class.ResourceManager.method.move
    end function resourcemanager_move

    subroutine resourcemanager_deallocate(obj, ptr)
        use iso_c_binding, only : c_ptr
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: ptr
        ! splicer begin class.ResourceManager.method.deallocate
        call c_resourcemanager_deallocate(obj%cxxmem, ptr)
        ! splicer end class.ResourceManager.method.deallocate
    end subroutine resourcemanager_deallocate

    function resourcemanager_get_size(obj, ptr) &
            result(sht_rv)
        use iso_c_binding, only : c_ptr, c_size_t
        class(umpireresourcemanager) :: obj
        type(c_ptr), value, intent(IN) :: ptr
        integer(C_SIZE_T) :: SHT_rv
        ! splicer begin class.ResourceManager.method.get_size
        sht_rv = c_resourcemanager_get_size(obj%cxxmem, ptr)
        ! splicer end class.ResourceManager.method.get_size
    end function resourcemanager_get_size

    function resourcemanager_associated(obj) result (rv)
        use iso_c_binding, only: c_associated
        class(umpireresourcemanager), intent(IN) :: obj
        logical rv
        rv = c_associated(obj%cxxmem%addr)
    end function resourcemanager_associated

    ! splicer begin class.ResourceManager.additional_functions
    ! splicer end class.ResourceManager.additional_functions

    ! splicer begin additional_functions
    ! splicer end additional_functions

    function allocator_eq(a,b) result (rv)
        use iso_c_binding, only: c_associated
        type(umpireallocator), intent(IN) ::a,b
        logical :: rv
        if (c_associated(a%cxxmem%addr, b%cxxmem%addr)) then
            rv = .true.
        else
            rv = .false.
        endif
    end function allocator_eq

    function allocator_ne(a,b) result (rv)
        use iso_c_binding, only: c_associated
        type(umpireallocator), intent(IN) ::a,b
        logical :: rv
        if (.not. c_associated(a%cxxmem%addr, b%cxxmem%addr)) then
            rv = .true.
        else
            rv = .false.
        endif
    end function allocator_ne

    function resourcemanager_eq(a,b) result (rv)
        use iso_c_binding, only: c_associated
        type(umpireresourcemanager), intent(IN) ::a,b
        logical :: rv
        if (c_associated(a%cxxmem%addr, b%cxxmem%addr)) then
            rv = .true.
        else
            rv = .false.
        endif
    end function resourcemanager_eq

    function resourcemanager_ne(a,b) result (rv)
        use iso_c_binding, only: c_associated
        type(umpireresourcemanager), intent(IN) ::a,b
        logical :: rv
        if (.not. c_associated(a%cxxmem%addr, b%cxxmem%addr)) then
            rv = .true.
        else
            rv = .false.
        endif
    end function resourcemanager_ne

end module umpire_mod
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↰ Return to documentation for file (umpire/interface/umpire.h)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_H_
#define UMPIRE_H_

#include "umpire/interface/c_fortran/shroudrt.hpp"

#include "umpire/interface/c_fortran/wrapAllocator.h"
#include "umpire/interface/c_fortran/wrapResourceManager.h"

#endif // UMPIRE_H_
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↰ Return to documentation for file (umpire/op/CudaAdviseAccessedByOperation.cpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaAdviseAccessedByOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
CudaAdviseAccessedByOperation::apply(
    void* src_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    int val,
    std::size_t length)
{
  int device = val;
  cudaError_t error;

  cudaDeviceProp properties;
  error = ::cudaGetDeviceProperties(&properties, 0);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaGetDeviceProperties( device = " << 0 << "),"
        << " failed with error: "
        << cudaGetErrorString(error));
  }

  if (properties.managedMemory == 1
      && properties.concurrentManagedAccess == 1) {
    error =
      ::cudaMemAdvise(src_ptr, length, cudaMemAdviseSetAccessedBy, device);

    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaMemAdvise( src_ptr = " << src_ptr
        << ", length = " << length
        << ", cudaMemAdviseSetAccessedBy, " << device << ") failed with error: "
        << cudaGetErrorString(error));
    }
  }
}

} // end of namespace op
} // end of namespace umpire
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↰ Return to documentation for file (umpire/op/CudaAdviseAccessedByOperation.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaAdviseAccessedByOperation_HPP
#define UMPIRE_CudaAdviseAccessedByOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

class CudaAdviseAccessedByOperation :
  public MemoryOperation {
public:
  /*!
   * @copybrief MemoryOperation::apply
   *
   * Uses cudaMemAdvise to set data as accessed by the appropriate device.
   *
   * @copydetails MemoryOperation::apply
   */
    void apply(
        void* src_ptr,
        util::AllocationRecord *src_allocation,
        int val,
        std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_CudaAdviseAccessedByOperation_HPP
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↰ Return to documentation for file (umpire/op/CudaAdvisePreferredLocationOperation.cpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaAdvisePreferredLocationOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
CudaAdvisePreferredLocationOperation::apply(
    void* src_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    int val,
    std::size_t length)
{
  int device = val;
  cudaError_t error;

  cudaDeviceProp properties;
  error = ::cudaGetDeviceProperties(&properties, 0);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaGetDeviceProperties( device = " << 0 << "),"
        << " failed with error: "
        << cudaGetErrorString(error));
  }

  if (properties.managedMemory == 1
      && properties.concurrentManagedAccess == 1) {

    error = ::cudaMemAdvise(
        src_ptr, length, cudaMemAdviseSetPreferredLocation, device);

    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaMemAdvise( src_ptr = " << src_ptr
        << ", length = " << length
        << ", cudaMemAdviseSetPreferredLocation, " << device << ") "
        << "failed with error: " << cudaGetErrorString(error));
    }
  }
}

} // end of namespace op
} // end of namespace umpire
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↰ Return to documentation for file (umpire/op/CudaAdvisePreferredLocationOperation.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaAdvisePreferredLocationOperation_HPP
#define UMPIRE_CudaAdvisePreferredLocationOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

class CudaAdvisePreferredLocationOperation :
  public MemoryOperation {
public:
  /*!
   * @copybrief MemoryOperation::apply
   *
   * Uses cudaMemAdvise to set preffered location of data.
   *
   * @copydetails MemoryOperation::apply
   */
    void apply(
        void* src_ptr,
        util::AllocationRecord *src_allocation,
        int val,
        std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_CudaAdvisePreferredLocationOperation_HPP
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↰ Return to documentation for file (umpire/op/CudaAdviseReadMostlyOperation.cpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaAdviseReadMostlyOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
CudaAdviseReadMostlyOperation::apply(
    void* src_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    int val,
    std::size_t length)
{
  int device = val;
  cudaError_t error;

  cudaDeviceProp properties;
  error = ::cudaGetDeviceProperties(&properties, 0);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaGetDeviceProperties( device = " << 0 << "),"
        << " failed with error: "
        << cudaGetErrorString(error));
  }


  if (properties.managedMemory == 1
      && properties.concurrentManagedAccess == 1) {
    error =
      ::cudaMemAdvise(src_ptr, length, cudaMemAdviseSetReadMostly, device);

    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaMemAdvise( src_ptr = " << src_ptr
        << ", length = " << length
        << ", cudaMemAdviseSetReadMostly, " << device << ") failed with error: "
        << cudaGetErrorString(error));
    }
  }
}

} // end of namespace op
} // end of namespace umpire
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↰ Return to documentation for file (umpire/op/CudaAdviseReadMostlyOperation.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaAdviseReadMostlyOperation_HPP
#define UMPIRE_CudaAdviseReadMostlyOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

class CudaAdviseReadMostlyOperation :
  public MemoryOperation {
public:
  /*!
   * @copybrief MemoryOperation::apply
   *
   * Uses cudaMemAdvise to set data as "read mostly" on the appropriate device.
   *
   * @copydetails MemoryOperation::apply
   */
    void apply(
        void* src_ptr,
        util::AllocationRecord *src_allocation,
        int val,
        std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_CudaAdviseReadMostlyOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaAdviseUnsetAccessedByOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
CudaAdviseUnsetAccessedByOperation::apply(
    void* src_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    int val,
    std::size_t length)
{
  int device = val;
  cudaError_t error;

  cudaDeviceProp properties;
  error = ::cudaGetDeviceProperties(&properties, 0);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaGetDeviceProperties( device = " << 0 << "),"
        << " failed with error: "
        << cudaGetErrorString(error));
  }

  if (properties.managedMemory == 1
      && properties.concurrentManagedAccess == 1) {
    error =
      ::cudaMemAdvise(src_ptr, length, cudaMemAdviseUnsetAccessedBy, device);

    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaMemAdvise( src_ptr = " << src_ptr
        << ", length = " << length
        << ", cudaMemAdviseSetUnsetAccessedBy, " << device << ") failed with error: "
        << cudaGetErrorString(error));
    }
  }
}

} // end of namespace op
} // end of namespace umpire
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↰ Return to documentation for file (umpire/op/CudaAdviseUnsetAccessedByOperation.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaAdviseUnsetAccessedByOperation_HPP
#define UMPIRE_CudaAdviseUnsetAccessedByOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

class CudaAdviseUnsetAccessedByOperation :
  public MemoryOperation {
public:
  /*!
   * @copybrief MemoryOperation::apply
   *
   * Uses cudaMemAdvise to set data as accessed by the appropriate device.
   *
   * @copydetails MemoryOperation::apply
   */
    void apply(
        void* src_ptr,
        util::AllocationRecord *src_allocation,
        int val,
        std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_CudaAdviseUnsetAccessedByOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaAdviseUnsetPreferredLocationOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
CudaAdviseUnsetPreferredLocationOperation::apply(
    void* src_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    int val,
    std::size_t length)
{
  int device = val;
  cudaError_t error;

  cudaDeviceProp properties;
  error = ::cudaGetDeviceProperties(&properties, 0);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaGetDeviceProperties( device = " << 0 << "),"
        << " failed with error: "
        << cudaGetErrorString(error));
  }

  if (properties.managedMemory == 1
      && properties.concurrentManagedAccess == 1) {

    error = ::cudaMemAdvise(
        src_ptr, length, cudaMemAdviseUnsetPreferredLocation, device);

    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaMemAdvise( src_ptr = " << src_ptr
        << ", length = " << length
        << ", cudaMemAdviseUnsetPreferredLocation, " << device << ") "
        << "failed with error: " << cudaGetErrorString(error));
    }
  }
}

} // end of namespace op
} // end of namespace umpire
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↰ Return to documentation for file (umpire/op/CudaAdviseUnsetPreferredLocationOperation.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaAdviseUnsetPreferredLocationOperation_HPP
#define UMPIRE_CudaAdviseUnsetPreferredLocationOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

class CudaAdviseUnsetPreferredLocationOperation :
  public MemoryOperation {
public:
  /*!
   * @copybrief MemoryOperation::apply
   *
   * Uses cudaMemAdvise to set preffered location of data.
   *
   * @copydetails MemoryOperation::apply
   */
    void apply(
        void* src_ptr,
        util::AllocationRecord *src_allocation,
        int val,
        std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_CudaAdviseUnsetPreferredLocationOperation_HPP
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↰ Return to documentation for file (umpire/op/CudaAdviseUnsetReadMostlyOperation.cpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaAdviseUnsetReadMostlyOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
CudaAdviseUnsetReadMostlyOperation::apply(
    void* src_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    int val,
    std::size_t length)
{
  int device = val;
  cudaError_t error;

  cudaDeviceProp properties;
  error = ::cudaGetDeviceProperties(&properties, 0);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaGetDeviceProperties( device = " << 0 << "),"
        << " failed with error: "
        << cudaGetErrorString(error));
  }


  if (properties.managedMemory == 1
      && properties.concurrentManagedAccess == 1) {
    error =
      ::cudaMemAdvise(src_ptr, length, cudaMemAdviseUnsetReadMostly, device);

    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaMemAdvise( src_ptr = " << src_ptr
        << ", length = " << length
        << ", cudaMemAdviseUnsetReadMostly, " << device << ") failed with error: "
        << cudaGetErrorString(error));
    }
  }
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaAdviseUnsetReadMostlyOperation_HPP
#define UMPIRE_CudaAdviseUnsetReadMostlyOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

class CudaAdviseUnsetReadMostlyOperation :
  public MemoryOperation {
public:
  /*!
   * @copybrief MemoryOperation::apply
   *
   * Uses cudaMemAdvise to set data as "read mostly" on the appropriate device.
   *
   * @copydetails MemoryOperation::apply
   */
    void apply(
        void* src_ptr,
        util::AllocationRecord *src_allocation,
        int val,
        std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_CudaAdviseUnsetReadMostlyOperation_HPP
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↰ Return to documentation for file (umpire/op/CudaCopyFromOperation.cpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaCopyFromOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void CudaCopyFromOperation::transform(
    void* src_ptr,
    void** dst_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    util::AllocationRecord* UMPIRE_UNUSED_ARG(dst_allocation),
    std::size_t length)
{
  cudaError_t error =
    ::cudaMemcpy(*dst_ptr, src_ptr, length, cudaMemcpyDeviceToHost);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaMemcpy( dest_ptr = " << *dst_ptr
      << ", src_ptr = " << src_ptr
      << ", length = " << length
      << ", cudaMemcpyDeviceToHost ) failed with error: "
      << cudaGetErrorString(error));
  }

  UMPIRE_RECORD_STATISTIC(
      "CudaCopyFromOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "dst_ptr", reinterpret_cast<uintptr_t>(dst_ptr),
      "size", length,
      "event", "copy");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaCopyFromOperation_HPP
#define UMPIRE_CudaCopyFromOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Copy operation to move data from a NVIDA GPU to CPU memory.
 */
class CudaCopyFromOperation :
  public MemoryOperation {
 public:
   /*!
    * @copybrief MemoryOperation::transform
    *
    * Uses cudaMemcpy to move data when src_ptr is on a NVIDIA GPU and dst_ptr
    * is on the CPU.
    *
    * @copydetails MemoryOperation::transform
    */
  void transform(
      void* src_ptr,
      void** dst_ptr,
      util::AllocationRecord *src_allocation,
      util::AllocationRecord *dst_allocation,
      std::size_t length);
};

} // end of namespace op
} //end of namespace umpire

#endif // UMPIRE_CudaCopyFromOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaCopyOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void CudaCopyOperation::transform(
    void* src_ptr,
    void** dst_ptr,
    umpire::util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    umpire::util::AllocationRecord* UMPIRE_UNUSED_ARG(dst_allocation),
    std::size_t length)
{
  cudaError_t error =
    ::cudaMemcpy(*dst_ptr, src_ptr, length, cudaMemcpyDeviceToDevice);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaMemcpy( dest_ptr = " << *dst_ptr
      << ", src_ptr = " << src_ptr
      << ", length = " << length
      << ", cudaMemcpyDeviceToDevice ) failed with error: "
      << cudaGetErrorString(error));
  }

  UMPIRE_RECORD_STATISTIC(
      "CudaCopyOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "dst_ptr", reinterpret_cast<uintptr_t>(dst_ptr),
      "size", length,
      "event", "copy");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaCopyOperation_HPP
#define UMPIRE_CudaCopyOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Copy operation to move data between two GPU addresses.
 */
class CudaCopyOperation : public MemoryOperation {
 public:
   /*!
    * @copybrief MemoryOperation::transform
    *
    * Uses cudaMemcpy to move data when both src_ptr  and dst_ptr are on NVIDIA
    * GPUs.
    *
    * @copydetails MemoryOperation::transform
    */
  void transform(
      void* src_ptr,
      void** dst_ptr,
      umpire::util::AllocationRecord *src_allocation,
      umpire::util::AllocationRecord *dst_allocation,
      std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_CudaCopyOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaCopyToOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void CudaCopyToOperation::transform(
    void* src_ptr,
    void** dst_ptr,
    umpire::util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    umpire::util::AllocationRecord* UMPIRE_UNUSED_ARG(dst_allocation),
    std::size_t length)
{
  cudaError_t error =
    ::cudaMemcpy(*dst_ptr, src_ptr, length, cudaMemcpyHostToDevice);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaMemcpy( dest_ptr = " << *dst_ptr
      << ", src_ptr = " << src_ptr
      << ", length = " << length
      << ", cudaMemcpyHostToDevice ) failed with error: "
      << cudaGetErrorString(error));
  }

  UMPIRE_RECORD_STATISTIC(
      "CudaCopyToOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "dst_ptr", reinterpret_cast<uintptr_t>(dst_ptr),
      "size", length,
      "event", "copy");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaCopyToOperation_HPP
#define UMPIRE_CudaCopyToOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Copy operation to move data from CPU to NVIDIA GPU memory.
 */
class CudaCopyToOperation : public MemoryOperation {
 public:
   /*!
    * @copybrief MemoryOperation::transform
    *
    * Uses cudaMemcpy to move data when src_ptr is on the CPU and dst_ptr
    * is on an NVIDIA GPU.
    *
    * @copydetails MemoryOperation::transform
    */
  void transform(
      void* src_ptr,
      void** dst_ptr,
      umpire::util::AllocationRecord *src_allocation,
      umpire::util::AllocationRecord *dst_allocation,
      std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_CudaCopyToOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaMemPrefetchOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
CudaMemPrefetchOperation::apply(
    void* src_ptr,
    util::AllocationRecord*  UMPIRE_UNUSED_ARG(allocation),
    int value,
    std::size_t length)
{
  int device{value};
  cudaError_t error;

  // Use current device for properties if device is CPU
  int current_device;
  cudaGetDevice(&current_device);
  int gpu = (device != cudaCpuDeviceId) ? device : current_device;

  cudaDeviceProp properties;
  error = ::cudaGetDeviceProperties(&properties, gpu);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaGetDeviceProperties( device = " << device << "),"
        << " failed with error: "
        << cudaGetErrorString(error));
  }

  if (properties.managedMemory == 1
      && properties.concurrentManagedAccess == 1) {
    error = ::cudaMemPrefetchAsync(
        src_ptr,
        length,
        device);

    if (error != cudaSuccess) {
      UMPIRE_ERROR("cudaMemPrefetchAsync( src_ptr = " << src_ptr
        << ", length = " << length
        << ", device = " << device
        << ") failed with error: "
        << cudaGetErrorString(error));
    }
  }
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaMemPrefetchOperation_HPP
#define UMPIRE_CudaMemPrefetchOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

class CudaMemPrefetchOperation : public MemoryOperation {
 public:
  void apply(
      void* src_ptr,
      umpire::util::AllocationRecord *src_allocation,
      int value,
      std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_CudaMemPrefetchOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/CudaMemsetOperation.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
CudaMemsetOperation::apply(
    void* src_ptr,
    util::AllocationRecord*  UMPIRE_UNUSED_ARG(allocation),
    int value,
    std::size_t length)
{
  cudaError_t error = ::cudaMemset(src_ptr, value, length);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaMemset( src_ptr = " << src_ptr
      << ", value = " << value
      << ", length = " << length
      << ") failed with error: "
      << cudaGetErrorString(error));
  }

  UMPIRE_RECORD_STATISTIC(
      "CudaMemsetOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "value", value,
      "size", length,
      "event", "memset");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaMemsetOperation_HPP
#define UMPIRE_CudaMemsetOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Memset on NVIDIA device memory.
 */
class CudaMemsetOperation : public MemoryOperation {
 public:
   /*!
    * @copybrief MemoryOperation::apply
    *
    * Uses cudaMemset to set first length bytes of src_ptr to value.
    *
    * @copydetails MemoryOperation::apply
    */
  void apply(
      void* src_ptr,
      util::AllocationRecord* ptr,
      int value,
      std::size_t length);
};

} // end of naemspace op
} //end of namespace umpire

#endif // UMPIRE_CudaMemsetOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/GenericReallocateOperation.hpp"

#include <cstdlib>

#include "umpire/ResourceManager.hpp"
#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/util/AllocationRecord.hpp"

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void GenericReallocateOperation::transform(
    void* current_ptr,
    void** new_ptr,
    util::AllocationRecord *current_allocation,
    util::AllocationRecord *new_allocation,
    std::size_t new_size)
{
  auto allocator = new_allocation->strategy;
  *new_ptr = allocator->allocate(new_size);

  const std::size_t old_size = current_allocation->size;
  const std::size_t copy_size = ( old_size > new_size ) ? new_size : old_size;

  ResourceManager::getInstance().copy(*new_ptr, current_ptr, copy_size);

  UMPIRE_RECORD_STATISTIC(
      "GenericReallocate",
      "current_ptr", reinterpret_cast<uintptr_t>(current_ptr),
      "new_ptr", reinterpret_cast<uintptr_t>(*new_ptr),
      "new_size", new_size,
      "event", "reallocate");

  allocator->deallocate(current_ptr);
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_GenericReallocateOperation_HPP
#define UMPIRE_GenericReallocateOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * Generic reallocate operation to work on any current_ptr location.
 */
class GenericReallocateOperation :
  public MemoryOperation {
 public:
   /*!
    * \copybrief MemoryOperation::transform
    *
    * This operation relies on ResourceManager::copy,
    * AllocationStrategy::allocate and AllocationStrategy::deallocate to
    * implement a reallocate operation that can work for any current_ptr location.
    *
    * \copydetails MemoryOperation::transform
    */
  void transform(
      void* current_ptr,
      void** new_ptr,
      util::AllocationRecord *current_allocation,
      util::AllocationRecord *new_allocation,
      std::size_t new_size);
};

} // end of naemspace op
} // end of namespace umpire

#endif // UMPIRE_GenericReallocateOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/HipCopyFromOperation.hpp"

#include <hip/hip_runtime.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void HipCopyFromOperation::transform(
    void* src_ptr,
    void** dst_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    util::AllocationRecord* UMPIRE_UNUSED_ARG(dst_allocation),
    std::size_t length)
{
  hipError_t error =
    ::hipMemcpy(*dst_ptr, src_ptr, length, hipMemcpyDeviceToHost);

  if (error != hipSuccess) {
    UMPIRE_ERROR("hipMemcpy( dest_ptr = " << *dst_ptr
      << ", src_ptr = " << src_ptr
      << ", length = " << length
      << ", hipMemcpyDeviceToHost ) failed with error: "
      << hipGetErrorString(error));
  }

  UMPIRE_RECORD_STATISTIC(
      "HipCopyFromOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "dst_ptr", reinterpret_cast<uintptr_t>(dst_ptr),
      "size", length,
      "event", "copy");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HipCopyFromOperation_HPP
#define UMPIRE_HipCopyFromOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Copy operation to move data from a AMD GPU to CPU memory.
 */
class HipCopyFromOperation :
  public MemoryOperation {
 public:
   /*!
    * @copybrief MemoryOperation::transform
    *
    * Uses hipMemcpy to move data when src_ptr is on a AMD GPU and dst_ptr
    * is on the CPU.
    *
    * @copydetails MemoryOperation::transform
    */
  void transform(
      void* src_ptr,
      void** dst_ptr,
      util::AllocationRecord *src_allocation,
      util::AllocationRecord *dst_allocation,
      std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_HipCopyFromOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/HipCopyOperation.hpp"

#include <hip/hip_runtime.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void HipCopyOperation::transform(
    void* src_ptr,
    void** dst_ptr,
    umpire::util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    umpire::util::AllocationRecord* UMPIRE_UNUSED_ARG(dst_allocation),
    std::size_t length)
{
  hipError_t error =
    ::hipMemcpy(*dst_ptr, src_ptr, length, hipMemcpyDeviceToDevice);

  if (error != hipSuccess) {
    UMPIRE_ERROR("hipMemcpy( dest_ptr = " << *dst_ptr
      << ", src_ptr = " << src_ptr
      << ", length = " << length
      << ", hipMemcpyDeviceToDevice ) failed with error: "
      << hipGetErrorString(error));
  }

  UMPIRE_RECORD_STATISTIC(
      "HipCopyOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "dst_ptr", reinterpret_cast<uintptr_t>(dst_ptr),
      "size", length,
      "event", "copy");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HipCopyOperation_HPP
#define UMPIRE_HipCopyOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Copy operation to move data between two GPU addresses.
 */
class HipCopyOperation : public MemoryOperation {
 public:
   /*!
    * @copybrief MemoryOperation::transform
    *
    * Uses hipMemcpy to move data when both src_ptr  and dst_ptr are on AMD
    * GPUs.
    *
    * @copydetails MemoryOperation::transform
    */
  void transform(
      void* src_ptr,
      void** dst_ptr,
      umpire::util::AllocationRecord *src_allocation,
      umpire::util::AllocationRecord *dst_allocation,
      std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_HipCopyOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/HipCopyToOperation.hpp"

#include <hip/hip_runtime.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void HipCopyToOperation::transform(
    void* src_ptr,
    void** dst_ptr,
    umpire::util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    umpire::util::AllocationRecord* UMPIRE_UNUSED_ARG(dst_allocation),
    std::size_t length)
{
  hipError_t error =
    ::hipMemcpy(*dst_ptr, src_ptr, length, hipMemcpyHostToDevice);

  if (error != hipSuccess) {
    UMPIRE_ERROR("hipMemcpy( dest_ptr = " << *dst_ptr
      << ", src_ptr = " << src_ptr
      << ", length = " << length
      << ", hipMemcpyHostToDevice ) failed with error: "
      << hipGetErrorString(error));
  }

  UMPIRE_RECORD_STATISTIC(
      "HipCopyToOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "dst_ptr", reinterpret_cast<uintptr_t>(dst_ptr),
      "size", length,
      "event", "copy");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HipCopyToOperation_HPP
#define UMPIRE_HipCopyToOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Copy operation to move data from CPU to AMD GPU memory.
 */
class HipCopyToOperation : public MemoryOperation {
 public:
   /*!
    * @copybrief MemoryOperation::transform
    *
    * Uses hipMemcpy to move data when src_ptr is on the CPU and dst_ptr
    * is on an AMD GPU.
    *
    * @copydetails MemoryOperation::transform
    */
  void transform(
      void* src_ptr,
      void** dst_ptr,
      umpire::util::AllocationRecord *src_allocation,
      umpire::util::AllocationRecord *dst_allocation,
      std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_HipCopyToOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/HipMemsetOperation.hpp"

#include <hip/hip_runtime.h>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
HipMemsetOperation::apply(
    void* src_ptr,
    util::AllocationRecord*  UMPIRE_UNUSED_ARG(allocation),
    int value,
    std::size_t length)
{
  hipError_t error = ::hipMemset(src_ptr, value, length);

  if (error != hipSuccess) {
    UMPIRE_ERROR("hipMemset( src_ptr = " << src_ptr
      << ", value = " << value
      << ", length = " << length
      << ") failed with error: "
      << hipGetErrorString(error));
  }

  UMPIRE_RECORD_STATISTIC(
      "HipMemsetOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "value", value,
      "size", length,
      "event", "memset");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HipMemsetOperation_HPP
#define UMPIRE_HipMemsetOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Memset on AMD device memory.
 */
class HipMemsetOperation : public MemoryOperation {
 public:
   /*!
    * @copybrief MemoryOperation::apply
    *
    * Uses hipMemset to set first length bytes of src_ptr to value.
    *
    * @copydetails MemoryOperation::apply
    */
  void apply(
      void* src_ptr,
      util::AllocationRecord* ptr,
      int value,
      std::size_t length);
};

} // end of naemspace op
} // end of namespace umpire

#endif // UMPIRE_HipMemsetOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/HostCopyOperation.hpp"

#include <cstring>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void HostCopyOperation::transform(
    void* src_ptr,
    void** dst_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    util::AllocationRecord* UMPIRE_UNUSED_ARG(dst_allocation),
    std::size_t length)
{
  std::memcpy(
      *dst_ptr,
      src_ptr,
      length);

  UMPIRE_RECORD_STATISTIC(
      "HostCopyOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "dst_ptr", reinterpret_cast<uintptr_t>(dst_ptr),
      "size", length,
      "event", "copy");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HostCopyOperation_HPP
#define UMPIRE_HostCopyOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Copy memory between two allocations in CPU memory.
 */
class HostCopyOperation : public MemoryOperation {
 public:
   /*
    * \copybrief MemoryOperation::transform
    *
    * Perform a memcpy to move length bytes of data from src_ptr to dst_ptr
    *
    * \copydetails MemoryOperation::transform
    */
  void transform(
      void* src_ptr,
      void** dst_ptr,
      umpire::util::AllocationRecord *src_allocation,
      umpire::util::AllocationRecord *dst_allocation,
      std::size_t length);
};

} // end of naemspace op
} //end of namespace umpire

#endif // UMPIRE_HostCopyOperation_HPP









          

      

      

    

  

  
    
    Program Listing for File HostMemsetOperation.cpp
    

    

    
 
  

    
      
          
            
  
Program Listing for File HostMemsetOperation.cpp

↰ Return to documentation for file (umpire/op/HostMemsetOperation.cpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/HostMemsetOperation.hpp"

#include <cstring>

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
HostMemsetOperation::apply(
    void* src_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(allocation),
    int value,
    std::size_t length)
{
  std::memset(src_ptr, value, length);

  UMPIRE_RECORD_STATISTIC(
      "HostMemsetOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "value", value,
      "size", length,
      "event", "memset");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HostMemsetOperation_HPP
#define UMPIRE_HostMemsetOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Memset an allocation in CPU memory.
 */
class HostMemsetOperation : public MemoryOperation {
 public:
   /*!
    * \copybrief MemoryOperation::apply
    *
    * Uses std::memset to set the first length bytes of src_ptr to value.
    *
    * \copydetails MemoryOperation::apply
    */
  void apply(
      void* src_ptr,
      util::AllocationRecord* allocation,
      int value,
      std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_HostMemsetOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/HostReallocateOperation.hpp"

#include <cstdlib>

#include "umpire/ResourceManager.hpp"
#include "umpire/util/Macros.hpp"

#include "umpire/strategy/mixins/Inspector.hpp"

namespace umpire {
namespace op {

void HostReallocateOperation::transform(
    void* current_ptr,
    void** new_ptr,
    util::AllocationRecord* current_allocation,
    util::AllocationRecord* new_allocation,
    std::size_t new_size)
{
  auto allocator = new_allocation->strategy;
  const std::size_t old_size = current_allocation->size;

  //
  // Since Umpire implements its own semantics for zero-length allocations, we
  // cannot simply call ::realloc() with a pointer to a zero-length allocation.
  //
  if ( old_size == 0 ) {
    *new_ptr = allocator->allocate(new_size);
    const std::size_t copy_size = ( old_size > new_size ) ? new_size : old_size;

    ResourceManager::getInstance().copy(*new_ptr, current_ptr, copy_size);
    allocator->deallocate(current_ptr);
  }
  else {
    auto old_record = ResourceManager::getInstance().deregisterAllocation(current_ptr);
    *new_ptr = ::realloc(current_ptr, new_size);

    if (!*new_ptr) {
      UMPIRE_ERROR("::realloc(current_ptr=" << current_ptr <<
                   ", old_size=" << old_record.size <<
                   ", new_size=" << new_size << ") failed");
    }

    ResourceManager::getInstance().registerAllocation(
       *new_ptr, {*new_ptr, new_size, allocator});
  }

  UMPIRE_RECORD_STATISTIC(
      "HostReallocate",
      "current_ptr", reinterpret_cast<uintptr_t>(current_ptr),
      "new_ptr", reinterpret_cast<uintptr_t>(*new_ptr),
      "size", new_size,
      "event", "reallocate");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HostReallocateOperation_HPP
#define UMPIRE_HostReallocateOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Reallocate data in CPU memory.
 */
class HostReallocateOperation :
  public MemoryOperation {
 public:
  /*!
   * \copybrief MemoryOperation::transform
   *
   * Uses POSIX realloc to reallocate memory in the CPU memory.
   *
   * \copydetails MemoryOperation::transform
   */
  void transform(
      void* current_ptr,
      void** new_ptr,
      util::AllocationRecord *current_allocation,
      util::AllocationRecord *new_allocation,
      std::size_t new_size);
};

} // end of naemspace op
} // end of namespace umpire

#endif // UMPIRE_HostReallocateOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/MemoryOperation.hpp"

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

void
MemoryOperation::transform(
    void* UMPIRE_UNUSED_ARG(src_ptr),
    void** UMPIRE_UNUSED_ARG(dst_ptr),
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    util::AllocationRecord* UMPIRE_UNUSED_ARG(dst_allocation),
    std::size_t UMPIRE_UNUSED_ARG(length))
{
  UMPIRE_ERROR("MemoryOperation::transform() is not implemented");
}

void
MemoryOperation::apply(
    void* UMPIRE_UNUSED_ARG(src_ptr),
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    int UMPIRE_UNUSED_ARG(val),
    std::size_t UMPIRE_UNUSED_ARG(length))
{
  UMPIRE_ERROR("MemoryOperation::apply() is not implemented");
}



} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MemoryOperation_HPP
#define UMPIRE_MemoryOperation_HPP

#include <cstddef>

#include "umpire/util/AllocationRecord.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Base class of an operation on memory.
 *
 * Neither the transfrom or apply methods are pure virtual, so inheriting
 * classes only need overload the appropriate method. However, both methods
 * will throw an error if called.
 */
class MemoryOperation {
  public:
    virtual ~MemoryOperation() = default;

    /*!
     * \brief Transfrom length bytes of memory from src_ptr to dst_ptr.
     *
     * \param src_ptr Pointer to source memory location.
     * \param dst_ptr Pointer to destinatino memory location.
     * \param src_allocation AllocationRecord of source.
     * \param dst_allocation AllocationRecord of destination.
     * \param length Number of bytes to transform.
     *
     * \throws util::Exception
     */
    virtual void transform(
        void* src_ptr,
        void** dst_ptr,
        util::AllocationRecord *src_allocation,
        util::AllocationRecord *dst_allocation,
        std::size_t length);

    /*!
     * \brief Apply val to the first length bytes of src_ptr.
     *
     * \param src_ptr Pointer to source memory location.
     * \param src_allocation AllocationRecord of source.
     * \param val Value to apply.
     * \param length Number of bytes to modify.
     *
     * \throws util::Exception
     */
    virtual void apply(
        void* src_ptr,
        util::AllocationRecord *src_allocation,
        int val,
        std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_MemoryOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/config.hpp"

#include "umpire/op/MemoryOperationRegistry.hpp"

#include "umpire/op/HostCopyOperation.hpp"
#include "umpire/op/HostMemsetOperation.hpp"
#include "umpire/op/HostReallocateOperation.hpp"

#include "umpire/op/GenericReallocateOperation.hpp"

#if defined(UMPIRE_ENABLE_NUMA)
#include "umpire/op/NumaMoveOperation.hpp"
#endif

#if defined(UMPIRE_ENABLE_CUDA)
#include "umpire/op/CudaCopyFromOperation.hpp"
#include "umpire/op/CudaCopyToOperation.hpp"
#include "umpire/op/CudaCopyOperation.hpp"

#include "umpire/op/CudaMemsetOperation.hpp"
#include "umpire/op/CudaMemPrefetchOperation.hpp"

#include "umpire/op/CudaAdviseAccessedByOperation.hpp"
#include "umpire/op/CudaAdvisePreferredLocationOperation.hpp"
#include "umpire/op/CudaAdviseReadMostlyOperation.hpp"
#include "umpire/op/CudaAdviseUnsetAccessedByOperation.hpp"
#include "umpire/op/CudaAdviseUnsetPreferredLocationOperation.hpp"
#include "umpire/op/CudaAdviseUnsetReadMostlyOperation.hpp"
#endif

#if defined(UMPIRE_ENABLE_HIP)
#include "umpire/op/HipCopyFromOperation.hpp"
#include "umpire/op/HipCopyToOperation.hpp"
#include "umpire/op/HipCopyOperation.hpp"

#include "umpire/op/HipMemsetOperation.hpp"
#endif

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace op {

MemoryOperationRegistry&
MemoryOperationRegistry::getInstance() noexcept
{
  static MemoryOperationRegistry memory_operation_registry;
  return memory_operation_registry;
}

MemoryOperationRegistry::MemoryOperationRegistry() noexcept
{
  registerOperation(
      "COPY",
      std::make_pair(Platform::cpu, Platform::cpu),
      std::make_shared<HostCopyOperation>());

  registerOperation(
      "MEMSET",
      std::make_pair(Platform::cpu, Platform::cpu),
      std::make_shared<HostMemsetOperation>());

  registerOperation(
      "REALLOCATE",
      std::make_pair(Platform::cpu, Platform::cpu),
      std::make_shared<HostReallocateOperation>());

#if defined(UMPIRE_ENABLE_NUMA)
  registerOperation(
      "MOVE",
      std::make_pair(Platform::cpu, Platform::cpu),
      std::make_shared<NumaMoveOperation>());

// NOTE: We don't use CUDA calls in the move operation so no guard is needed
  registerOperation(
      "MOVE",
      std::make_pair(Platform::cpu, Platform::cuda),
      std::make_shared<NumaMoveOperation>());

  registerOperation(
      "MOVE",
      std::make_pair(Platform::cuda, Platform::cpu),
      std::make_shared<NumaMoveOperation>());
#endif

#if defined(UMPIRE_ENABLE_CUDA)
  registerOperation(
      "COPY",
      std::make_pair(Platform::cpu, Platform::cuda),
      std::make_shared<CudaCopyToOperation>());

  registerOperation(
      "COPY",
      std::make_pair(Platform::cuda, Platform::cpu),
      std::make_shared<CudaCopyFromOperation>());

  registerOperation(
      "COPY",
      std::make_pair(Platform::cuda, Platform::cuda),
      std::make_shared<CudaCopyOperation>());

  registerOperation(
      "MEMSET",
      std::make_pair(Platform::cuda, Platform::cuda),
      std::make_shared<CudaMemsetOperation>());

  registerOperation(
      "REALLOCATE",
      std::make_pair(Platform::cuda, Platform::cuda),
      std::make_shared<GenericReallocateOperation>());

  registerOperation(
      "ACCESSED_BY",
      std::make_pair(Platform::cuda, Platform::cuda),
      std::make_shared<CudaAdviseAccessedByOperation>());

  registerOperation(
      "PREFERRED_LOCATION",
      std::make_pair(Platform::cuda, Platform::cuda),
      std::make_shared<CudaAdvisePreferredLocationOperation>());

  registerOperation(
      "PREFERRED_LOCATION",
      std::make_pair(Platform::cpu, Platform::cpu),
      std::make_shared<CudaAdvisePreferredLocationOperation>());

  registerOperation(
      "READ_MOSTLY",
      std::make_pair(Platform::cuda, Platform::cuda),
      std::make_shared<CudaAdviseReadMostlyOperation>());

  registerOperation(
      "UNSET_ACCESSED_BY",
      std::make_pair(Platform::cuda, Platform::cuda),
      std::make_shared<CudaAdviseUnsetAccessedByOperation>());

  registerOperation(
      "UNSET_PREFERRED_LOCATION",
      std::make_pair(Platform::cuda, Platform::cuda),
      std::make_shared<CudaAdviseUnsetPreferredLocationOperation>());

  registerOperation(
      "UNSET_PREFERRED_LOCATION",
      std::make_pair(Platform::cpu, Platform::cpu),
      std::make_shared<CudaAdviseUnsetPreferredLocationOperation>());

  registerOperation(
      "UNSET_READ_MOSTLY",
      std::make_pair(Platform::cuda, Platform::cuda),
      std::make_shared<CudaAdviseUnsetReadMostlyOperation>());

    registerOperation(
      "PREFETCH",
      std::make_pair(Platform::cuda, Platform::cuda),
      std::make_shared<CudaMemPrefetchOperation>());
#endif

#if defined(UMPIRE_ENABLE_HIP)
  registerOperation(
      "COPY",
      std::make_pair(Platform::cpu, Platform::hip),
      std::make_shared<HipCopyToOperation>());

  registerOperation(
      "COPY",
      std::make_pair(Platform::hip, Platform::cpu),
      std::make_shared<HipCopyFromOperation>());

  registerOperation(
      "COPY",
      std::make_pair(Platform::hip, Platform::hip),
      std::make_shared<HipCopyOperation>());

  registerOperation(
      "MEMSET",
      std::make_pair(Platform::hip, Platform::hip),
      std::make_shared<HipMemsetOperation>());

  registerOperation(
      "REALLOCATE",
      std::make_pair(Platform::hip, Platform::hip),
      std::make_shared<GenericReallocateOperation>());

#endif
}

void
MemoryOperationRegistry::registerOperation(
    const std::string& name,
    std::pair<Platform, Platform> platforms,
    std::shared_ptr<MemoryOperation>&& operation) noexcept
{
  auto operations = m_operators.find(name);

  if (operations == m_operators.end()) {
    operations = m_operators.insert(
        std::make_pair(name,
          std::unordered_map<std::pair<Platform, Platform>,
          std::shared_ptr<MemoryOperation>, pair_hash >())).first;
  }

  operations->second.insert(std::make_pair(platforms, operation));
}

std::shared_ptr<umpire::op::MemoryOperation>
MemoryOperationRegistry::find(
    const std::string& name,
    strategy::AllocationStrategy* src_allocator,
    strategy::AllocationStrategy* dst_allocator)
{
  auto platforms = std::make_pair(
      src_allocator->getPlatform(),
      dst_allocator->getPlatform());

  auto operations = m_operators.find(name);

  if (operations == m_operators.end()) {
    UMPIRE_ERROR("Cannot find operator " << name);
  }

  auto op = operations->second.find(platforms);

  if (op == operations->second.end()) {
    UMPIRE_ERROR("Cannot find operator" << name << " for platforms " << static_cast<int>(platforms.first) << ", " << static_cast<int>(platforms.second));
  }

  return op->second;
}



} // end of namespace op
} // end of namespace umpire









          

      

      

    

  

  
    
    Program Listing for File MemoryOperationRegistry.hpp
    

    

    
 
  

    
      
          
            
  
Program Listing for File MemoryOperationRegistry.hpp

↰ Return to documentation for file (umpire/op/MemoryOperationRegistry.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_OperationRegistry_HPP
#define UMPIRE_OperationRegistry_HPP

#include "umpire/op/MemoryOperation.hpp"

#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/util/Platform.hpp"

#include <memory>
#include <unordered_map>
#include <functional>

namespace umpire {
namespace op {

struct pair_hash {
  std::size_t operator () (const std::pair<Platform, Platform> &p) const noexcept {
      auto h1 = std::hash<int>{}(static_cast<int>(p.first));
      auto h2 = std::hash<int>{}(static_cast<int>(p.second));

      // Mainly for demonstration purposes, i.e. works but is overly simple
      // In the real world, use sth. like boost.hash_combine
      return h1 ^ h2;
  }
};

/*!
 * \brief The MemoryOperationRegistry serves as a registry for MemoryOperation
 * objects. It is a singleton class, typically accessed through the
 * ResourceManager.
 *
 * The MemoryOperationRegistry class provides lookup mechanisms allowing
 * searching for the appropriate MemoryOperation to be applied to allocations
 * made with particular AllocationStrategy objects.
 *
 * MemoryOperations provided by Umpire are registered with the
 * MemoryOperationRegistry when it is constructed. Additional MemoryOperations
 * can be registered later using the registerOperation method.
 *
 * The following operations are pre-registered for all AllocationStrategy pairs:
 * - "COPY"
 * - "MEMSET"
 * - "REALLOCATE"
 *
 * \see MemoryOperation
 * \see AllocationStrategy
 */
class MemoryOperationRegistry {
  public:
    /*!
     * \brief Get the MemoryOperationRegistry singleton instance.
     */
    static MemoryOperationRegistry& getInstance() noexcept;

    /*!
     * \brief Function to find a MemoryOperation object
     *
     * Finds the MemoryOperation object that matches the given name and
     * AllocationStrategy objects. If the requested MemoryOperation is not
     * found, this method will throw an Exception.
     *
     * \param name Name of operation.
     * \param src_allocator AllocationStrategy of the source allocation.
     * \param dst_allocator AllocationStrategy of the destination allocation.
     *
     * \throws umpire::util::Exception if the requested MemoryOperation is not
     *         found.
     */
    std::shared_ptr<umpire::op::MemoryOperation> find(
        const std::string& name,
        strategy::AllocationStrategy* source_allocator,
        strategy::AllocationStrategy* dst_allocator);

    /*!
     * \brief Add a new MemoryOperation to the registry
     *
     * This object will register the provided MemoryOperation, making it
     * available for later retrieval using MemoryOperation::find
     *
     * \param name Name of the operation.
     * \param platforms pair of Platforms for the source and destination.
     * \param operation pointer to the MemoryOperation.
     */
    void registerOperation(
      const std::string& name,
      std::pair<Platform, Platform> platforms,
      std::shared_ptr<MemoryOperation>&& operation) noexcept;

    MemoryOperationRegistry (const MemoryOperationRegistry&) = delete;
    MemoryOperationRegistry& operator= (const MemoryOperationRegistry&) = delete;
    ~MemoryOperationRegistry() = default;

  protected:
    MemoryOperationRegistry() noexcept;

  private:
    /*
     * Doubly-nested unordered_map that stores MemoryOperations by first name,
     * then by Platform pair.
     */
    std::unordered_map<
      std::string,
      std::unordered_map< std::pair<Platform, Platform>,
                          std::shared_ptr<MemoryOperation>,
                          pair_hash > > m_operators;

};

} // end of namespace op
} // end of namespace umpire

#endif
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/op/NumaMoveOperation.hpp"

#include <cstring>
#include <memory>

#include "umpire/util/Macros.hpp"
#include "umpire/util/numa.hpp"
#include "umpire/util/wrap_allocator.hpp"

#include "umpire/strategy/NumaPolicy.hpp"

namespace umpire {
namespace op {

void NumaMoveOperation::transform(
    void* src_ptr,
    void** dst_ptr,
    util::AllocationRecord* UMPIRE_UNUSED_ARG(src_allocation),
    util::AllocationRecord* dst_allocation,
    std::size_t length)
{
  auto numa_allocator =
    util::unwrap_allocation_strategy<strategy::NumaPolicy>(
      dst_allocation->strategy);

  *dst_ptr = src_ptr;
  numa::move_to_node(*dst_ptr, length, numa_allocator->getNode());

  UMPIRE_RECORD_STATISTIC(
      "NumaMoveOperation",
      "src_ptr", reinterpret_cast<uintptr_t>(src_ptr),
      "dst_ptr", reinterpret_cast<uintptr_t>(dst_ptr),
      "size", length,
      "event", "move");
}

} // end of namespace op
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_NumaMoveOperation_HPP
#define UMPIRE_NumaMoveOperation_HPP

#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace op {

/*!
 * \brief Relocate a pointer to a different NUMA node.
 */
class NumaMoveOperation : public MemoryOperation {
 public:
   /*
    * \copybrief MemoryOperation::transform
    *
    * Relocate the memory to the NUMA node implicitly given by the
    * dst_allocation. This performs a static_cast to a a NumaPolicy,
    * and will therefore throw an error if dst_allocation is not this
    * type. dst_ptr == src_ptr when successful.
    *
    * \copydetails MemoryOperation::transform
    */
  void transform(
      void* src_ptr,
      void** dst_ptr,
      umpire::util::AllocationRecord *src_allocation,
      umpire::util::AllocationRecord *dst_allocation,
      std::size_t length);
};

} // end of namespace op
} // end of namespace umpire

#endif // UMPIRE_NumaMoveOperation_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaConstantMemoryResource_HPP
#define UMPIRE_CudaConstantMemoryResource_HPP

#include "umpire/resource/MemoryResource.hpp"

#include "umpire/util/AllocationRecord.hpp"
#include "umpire/util/Platform.hpp"

#include <cuda_runtime_api.h>
#include <mutex>

namespace umpire {
namespace resource {


class CudaConstantMemoryResource :
  public MemoryResource
{
  public:
    CudaConstantMemoryResource(const std::string& name, int id, MemoryResourceTraits traits);

    void* allocate(std::size_t bytes);
    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;

  private:
    std::size_t m_current_size;
    std::size_t m_highwatermark;

    Platform m_platform;

    std::size_t m_offset;
    void* m_ptr;

    bool m_initialized;
    std::mutex m_mutex;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_CudaConstantMemoryResource_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/CudaConstantMemoryResourceFactory.hpp"

#include "umpire/resource/CudaConstantMemoryResource.hpp"

#include "umpire/util/Macros.hpp"
#include "umpire/util/make_unique.hpp"

namespace umpire {
namespace resource {

bool
CudaConstantMemoryResourceFactory::isValidMemoryResourceFor(const std::string& name)
  noexcept
{
  if (name.compare("DEVICE_CONST") == 0) {
    return true;
  } else {
    return false;
  }
}

std::unique_ptr<resource::MemoryResource>
CudaConstantMemoryResourceFactory::create(const std::string& UMPIRE_UNUSED_ARG(name), int id)
{
  MemoryResourceTraits traits;

  traits.unified = false;
  traits.size = 64*1024;

  traits.vendor = MemoryResourceTraits::vendor_type::NVIDIA;
  traits.kind = MemoryResourceTraits::memory_type::GDDR;

  traits.used_for = MemoryResourceTraits::optimized_for::any;

  return util::make_unique<resource::CudaConstantMemoryResource>("DEVICE_CONST", id, traits);
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaConstantMemoryResourceFactory_HPP
#define UMPIRE_CudaConstantMemoryResourceFactory_HPP

#include "umpire/resource/MemoryResourceFactory.hpp"

namespace umpire {
namespace resource {

/*!
 * \brief Factory class for constructing MemoryResource objects that use GPU
 * memory.
 */
class CudaConstantMemoryResourceFactory :
  public MemoryResourceFactory
{
  bool isValidMemoryResourceFor(const std::string& name) noexcept final override;

  std::unique_ptr<resource::MemoryResource>
  create(const std::string& name, int id) final override;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_CudaConstantMemoryResourceFactory_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/CudaDeviceResourceFactory.hpp"

#include "umpire/resource/DefaultMemoryResource.hpp"
#include "umpire/alloc/CudaMallocAllocator.hpp"

#include <cuda_runtime_api.h>

#include "umpire/util/Macros.hpp"
#include "umpire/util/make_unique.hpp"

namespace umpire {
namespace resource {

bool
CudaDeviceResourceFactory::isValidMemoryResourceFor(const std::string& name)
  noexcept
{
  if (name.compare("DEVICE") == 0) {
    return true;
  } else {
    return false;
  }
}

std::unique_ptr<resource::MemoryResource>
CudaDeviceResourceFactory::create(const std::string& UMPIRE_UNUSED_ARG(name), int id)
{
  MemoryResourceTraits traits;

  cudaDeviceProp properties;
  auto error = ::cudaGetDeviceProperties(&properties, 0);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaGetDeviceProperties failed with error: " << cudaGetErrorString(error));
  }

  traits.unified = false;
  traits.size = properties.totalGlobalMem;

  traits.vendor = MemoryResourceTraits::vendor_type::NVIDIA;
  traits.kind = MemoryResourceTraits::memory_type::GDDR;
  traits.used_for = MemoryResourceTraits::optimized_for::any;

  return util::make_unique<resource::DefaultMemoryResource<alloc::CudaMallocAllocator> >(Platform::cuda, "DEVICE", id, traits);
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaDeviceResourceFactory_HPP
#define UMPIRE_CudaDeviceResourceFactory_HPP

#include "umpire/resource/MemoryResourceFactory.hpp"

namespace umpire {
namespace resource {


/*!
 * \brief Factory class for constructing MemoryResource objects that use GPU
 * memory.
 */
class CudaDeviceResourceFactory :
  public MemoryResourceFactory
{
  bool isValidMemoryResourceFor(const std::string& name) noexcept final override;

  std::unique_ptr<resource::MemoryResource>
  create(const std::string& name, int id) final override;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_CudaDeviceResourceFactory_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/CudaPinnedMemoryResourceFactory.hpp"

#include "umpire/resource/DefaultMemoryResource.hpp"

#include "umpire/alloc/CudaPinnedAllocator.hpp"

#include "umpire/util/make_unique.hpp"

namespace umpire {
namespace resource {

bool
CudaPinnedMemoryResourceFactory::isValidMemoryResourceFor(const std::string& name)
  noexcept
{
  if (name.compare("PINNED") == 0) {
    return true;
  } else {
    return false;
  }
}

std::unique_ptr<resource::MemoryResource>
CudaPinnedMemoryResourceFactory::create(const std::string& UMPIRE_UNUSED_ARG(name), int id)
{
  MemoryResourceTraits traits;

  traits.unified = false;
  traits.size = 0; // size of system memory?

  traits.vendor = MemoryResourceTraits::vendor_type::NVIDIA;
  traits.kind = MemoryResourceTraits::memory_type::DDR;
  traits.used_for = MemoryResourceTraits::optimized_for::access;

  return util::make_unique<resource::DefaultMemoryResource<alloc::CudaPinnedAllocator>>(Platform::cuda, "PINNED", id, traits);
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaPinnedMemoryResourceFactory_HPP
#define UMPIRE_CudaPinnedMemoryResourceFactory_HPP

#include "umpire/resource/MemoryResourceFactory.hpp"

namespace umpire {
namespace resource {

class CudaPinnedMemoryResourceFactory :
  public MemoryResourceFactory
{
  bool isValidMemoryResourceFor(const std::string& name) noexcept final override;

  std::unique_ptr<resource::MemoryResource>
  create(const std::string& name, int id) final override;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_CudaPinnedMemoryResourceFactory_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/CudaUnifiedMemoryResourceFactory.hpp"

#include "umpire/resource/DefaultMemoryResource.hpp"

#include "umpire/alloc/CudaMallocManagedAllocator.hpp"

#include "umpire/util/make_unique.hpp"

#include <cuda_runtime_api.h>


namespace umpire {
namespace resource {

bool
CudaUnifiedMemoryResourceFactory::isValidMemoryResourceFor(const std::string& name)
  noexcept
{
  if (name.compare("UM") == 0) {
    return true;
  } else {
    return false;
  }
}

std::unique_ptr<resource::MemoryResource>
CudaUnifiedMemoryResourceFactory::create(const std::string& UMPIRE_UNUSED_ARG(name), int id)
{
  MemoryResourceTraits traits;

  cudaDeviceProp properties;
  auto error = ::cudaGetDeviceProperties(&properties, 0);

  if (error != cudaSuccess) {
    UMPIRE_ERROR("cudaGetDeviceProperties failed with error: " << cudaGetErrorString(error));
  }

  traits.unified = true;
  traits.size = properties.totalGlobalMem; // plus system size?

  traits.vendor = MemoryResourceTraits::vendor_type::NVIDIA;
  traits.kind = MemoryResourceTraits::memory_type::GDDR;
  traits.used_for = MemoryResourceTraits::optimized_for::any;

  return util::make_unique<resource::DefaultMemoryResource<alloc::CudaMallocManagedAllocator>>(Platform::cuda, "UM", id, traits);
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_CudaUnifiedMemoryResourceFactory_HPP
#define UMPIRE_CudaUnifiedMemoryResourceFactory_HPP

#include "umpire/resource/MemoryResourceFactory.hpp"

namespace umpire {
namespace resource {

/*!
 * \brief Factory class to construct a MemoryResource that uses NVIDIA
 * "unified" memory, accesible from both the CPU and NVIDIA GPUs.
 */
class CudaUnifiedMemoryResourceFactory :
  public MemoryResourceFactory
{
  bool isValidMemoryResourceFor(const std::string& name) noexcept final override;

  std::unique_ptr<resource::MemoryResource>
  create(const std::string& name, int id) final override;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_CudaUnifiedMemoryResourceFactory_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_DefaultMemoryResource_HPP
#define UMPIRE_DefaultMemoryResource_HPP

#include "umpire/resource/MemoryResource.hpp"

#include "umpire/util/AllocationRecord.hpp"
#include "umpire/util/Platform.hpp"

#include "umpire/strategy/mixins/Inspector.hpp"

namespace umpire {
namespace resource {

  /*!
   * \brief Concrete MemoryResource object that uses the template _allocator to
   * allocate and deallocate memory.
   */
template <typename _allocator>
class DefaultMemoryResource :
  public MemoryResource
{
  public:
    DefaultMemoryResource(Platform platform, const std::string& name, int id, MemoryResourceTraits traits);

    void* allocate(std::size_t bytes);
    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;

  protected:
    _allocator m_allocator;

    Platform m_platform;
};

} // end of namespace resource
} // end of namespace umpire

#include "umpire/resource/DefaultMemoryResource.inl"

#endif // UMPIRE_DefaultMemoryResource_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_DefaultMemoryResource_INL
#define UMPIRE_DefaultMemoryResource_INL

#include "umpire/resource/DefaultMemoryResource.hpp"

#include "umpire/ResourceManager.hpp"

#include "umpire/util/Macros.hpp"

#include <memory>
#include <sstream>

namespace umpire {
namespace resource {

template<typename _allocator>
DefaultMemoryResource<_allocator>::DefaultMemoryResource(Platform platform, const std::string& name, int id, MemoryResourceTraits traits) :
  MemoryResource(name, id, traits),
  m_allocator(),
  m_platform(platform)
{
}

template<typename _allocator>
void* DefaultMemoryResource<_allocator>::allocate(std::size_t bytes)
{
  void* ptr = m_allocator.allocate(bytes);

  UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ptr);
  UMPIRE_RECORD_STATISTIC(getName(), "ptr", reinterpret_cast<uintptr_t>(ptr), "size", bytes, "event", "allocate");

  return ptr;
}

template<typename _allocator>
void DefaultMemoryResource<_allocator>::deallocate(void* ptr)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");

  UMPIRE_RECORD_STATISTIC(getName(), "ptr", reinterpret_cast<uintptr_t>(ptr), "size", 0x0, "event", "deallocate");

  m_allocator.deallocate(ptr);
}

template<typename _allocator>
std::size_t DefaultMemoryResource<_allocator>::getCurrentSize() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << 0);
  return 0;
}

template<typename _allocator>
std::size_t DefaultMemoryResource<_allocator>::getHighWatermark() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << 0);
  return 0;
}

template<typename _allocator>
Platform DefaultMemoryResource<_allocator>::getPlatform() noexcept
{
  return m_platform;
}

} // end of namespace resource
} // end of namespace umpire
#endif // UMPIRE_DefaultMemoryResource_INL
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/resource/HipConstantMemoryResource.hpp"

#include "umpire/ResourceManager.hpp"
#include "umpire/util/Macros.hpp"

#include <memory>
#include <sstream>

__constant__ static char s_umpire_internal_device_constant_memory[64*1024];

namespace umpire {
namespace resource {

HipConstantMemoryResource::HipConstantMemoryResource(const std::string& name, int id, MemoryResourceTraits traits) :
  MemoryResource{name, id, traits},
  m_current_size{0},
  m_highwatermark{0},
  m_platform{Platform::hip},
  m_offset{0},
  m_ptr{s_umpire_internal_device_constant_memory}
{
}

void* HipConstantMemoryResource::allocate(std::size_t bytes)
{
  std::lock_guard<std::mutex> lock{m_mutex};

  char* ptr{static_cast<char*>(m_ptr) + m_offset};
  m_offset += bytes;

  void* ret{static_cast<void*>(ptr)};

  if (m_offset > 1024 * 64)
  {
    UMPIRE_ERROR("Max total size of constant allocations is 64KB, current size is " << m_offset - bytes << "bytes");
  }

  ResourceManager::getInstance().registerAllocation(ret, {ret, bytes, this});

  m_current_size += bytes;
  if (m_current_size > m_highwatermark)
    m_highwatermark = m_current_size;

  UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ret);

  return ret;
}

void HipConstantMemoryResource::deallocate(void* ptr)
{
  std::lock_guard<std::mutex> lock{m_mutex};

  UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");

  auto record = ResourceManager::getInstance().deregisterAllocation(ptr);
  m_current_size -= record.size;

  if (record.strategy != this) {
    UMPIRE_ERROR(ptr << " was not allocated by " << getName());
  }

  if ( (static_cast<char*>(m_ptr) + (m_offset - record.size))
      == static_cast<char*>(ptr)) {
    m_offset -= record.size;
  } else {
    UMPIRE_ERROR("HipConstantMemory deallocations must be in reverse order");
  }
}

std::size_t HipConstantMemoryResource::getCurrentSize() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << m_current_size);
  return m_current_size;
}

std::size_t HipConstantMemoryResource::getHighWatermark() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << m_highwatermark);
  return m_highwatermark;
}

Platform HipConstantMemoryResource::getPlatform() noexcept
{
  return m_platform;
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HipConstantMemoryResource_HPP
#define UMPIRE_HipConstantMemoryResource_HPP

#include "umpire/resource/MemoryResource.hpp"

#include "umpire/util/AllocationRecord.hpp"
#include "umpire/util/Platform.hpp"

#include <hip/hip_runtime.h>
#include <mutex>

namespace umpire {
namespace resource {


class HipConstantMemoryResource :
  public MemoryResource
{
  public:
    HipConstantMemoryResource(const std::string& name, int id, MemoryResourceTraits traits);

    void* allocate(std::size_t bytes);
    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;

  private:
    std::size_t m_current_size;
    std::size_t m_highwatermark;

    Platform m_platform;

    std::size_t m_offset;
    void* m_ptr;

    std::mutex m_mutex;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_HipConstantMemoryResource_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/HipConstantMemoryResourceFactory.hpp"

#include "umpire/resource/HipConstantMemoryResource.hpp"

#include "umpire/util/Macros.hpp"
#include "umpire/util/make_unique.hpp"

namespace umpire {
namespace resource {

bool
HipConstantMemoryResourceFactory::isValidMemoryResourceFor(const std::string& name)
  noexcept
{
  if (name.compare("DEVICE_CONST") == 0) {
    return true;
  } else {
    return false;
  }
}

std::unique_ptr<resource::MemoryResource>
HipConstantMemoryResourceFactory::create(const std::string& UMPIRE_UNUSED_ARG(name), int id)
{
  MemoryResourceTraits traits;

  traits.unified = false;
  traits.size = 64*1024;

  traits.vendor = MemoryResourceTraits::vendor_type::AMD;
  traits.kind = MemoryResourceTraits::memory_type::GDDR;

  traits.used_for = MemoryResourceTraits::optimized_for::any;

  return util::make_unique<resource::HipConstantMemoryResource>("DEVICE_CONST", id, traits);
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HipConstantMemoryResourceFactory_HPP
#define UMPIRE_HipConstantMemoryResourceFactory_HPP

#include "umpire/resource/MemoryResourceFactory.hpp"

namespace umpire {
namespace resource {

/*!
 * \brief Factory class for constructing MemoryResource objects that use GPU
 * memory.
 */
class HipConstantMemoryResourceFactory :
  public MemoryResourceFactory
{
  bool isValidMemoryResourceFor(const std::string& name) noexcept override;

  std::unique_ptr<resource::MemoryResource> create(const std::string& name, int id) override;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_HipConstantMemoryResourceFactory_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/HipDeviceResourceFactory.hpp"

#include "umpire/resource/DefaultMemoryResource.hpp"
#include "umpire/alloc/HipMallocAllocator.hpp"

#include "umpire/util/Macros.hpp"
#include "umpire/util/make_unique.hpp"

#include <hip/hip_runtime.h>

namespace umpire {
namespace resource {

bool
HipDeviceResourceFactory::isValidMemoryResourceFor(const std::string& name)
  noexcept
{
  if (name.compare("DEVICE") == 0) {
    return true;
  } else {
    return false;
  }
}

std::unique_ptr<resource::MemoryResource>
HipDeviceResourceFactory::create(const std::string& UMPIRE_UNUSED_ARG(name), int id)
{
  MemoryResourceTraits traits;

  hipDeviceProp_t properties;
  auto error = ::hipGetDeviceProperties(&properties, 0);

  if (error != hipSuccess) {
    UMPIRE_ERROR("hipGetDeviceProperties failed with error: " << hipGetErrorString(error));
  }

  traits.unified = false;
  traits.size = properties.totalGlobalMem;

  traits.vendor = MemoryResourceTraits::vendor_type::AMD;
  traits.kind = MemoryResourceTraits::memory_type::GDDR;
  traits.used_for = MemoryResourceTraits::optimized_for::any;

  return util::make_unique<resource::DefaultMemoryResource<alloc::HipMallocAllocator>>(Platform::hip, "DEVICE", id, traits);
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HipDeviceResourceFactory_HPP
#define UMPIRE_HipDeviceResourceFactory_HPP

#include "umpire/resource/MemoryResourceFactory.hpp"

namespace umpire {
namespace resource {


/*!
 * \brief Factory class for constructing MemoryResource objects that use GPU
 * memory.
 */
class HipDeviceResourceFactory :
  public MemoryResourceFactory
{
  bool isValidMemoryResourceFor(const std::string& name) noexcept override;

  std::unique_ptr<resource::MemoryResource> create(const std::string& name, int id) override;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_HipDeviceResourceFactory_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/HipPinnedMemoryResourceFactory.hpp"

#include "umpire/resource/DefaultMemoryResource.hpp"

#include "umpire/alloc/HipPinnedAllocator.hpp"

#include "umpire/util/make_unique.hpp"

namespace umpire {
namespace resource {

bool
HipPinnedMemoryResourceFactory::isValidMemoryResourceFor(const std::string& name)
  noexcept
{
  if (name.compare("PINNED") == 0) {
    return true;
  } else {
    return false;
  }
}

std::unique_ptr<resource::MemoryResource>
HipPinnedMemoryResourceFactory::create(const std::string& UMPIRE_UNUSED_ARG(name), int id)
{
  MemoryResourceTraits traits;

  traits.unified = false;
  traits.size = 0; // size of system memory?

  traits.vendor = MemoryResourceTraits::vendor_type::AMD;
  traits.kind = MemoryResourceTraits::memory_type::DDR;
  traits.used_for = MemoryResourceTraits::optimized_for::access;

  return util::make_unique<resource::DefaultMemoryResource<alloc::HipPinnedAllocator>>(Platform::hip, "PINNED", id, traits);
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HipPinnedMemoryResourceFactory_HPP
#define UMPIRE_HipPinnedMemoryResourceFactory_HPP

#include "umpire/resource/MemoryResourceFactory.hpp"

namespace umpire {
namespace resource {

class HipPinnedMemoryResourceFactory :
  public MemoryResourceFactory
{
  bool isValidMemoryResourceFor(const std::string& name) noexcept override;

  std::unique_ptr<resource::MemoryResource> create(const std::string& name, int id) override;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_HipPinnedMemoryResourceFactory_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/HostResourceFactory.hpp"

#include "umpire/resource/DefaultMemoryResource.hpp"

#include "umpire/alloc/MallocAllocator.hpp"
#if defined(UMPIRE_ENABLE_NUMA)
#include "umpire/alloc/PosixMemalignAllocator.hpp"
#endif

#include "umpire/util/detect_vendor.hpp"
#include "umpire/util/make_unique.hpp"

namespace umpire {
namespace resource {

bool
HostResourceFactory::isValidMemoryResourceFor(const std::string& name) noexcept
{
  if (name.compare("HOST") == 0) {
    return true;
  } else {
    return false;
  }
}

std::unique_ptr<resource::MemoryResource>
HostResourceFactory::create(const std::string& UMPIRE_UNUSED_ARG(name), int id)
{
#if defined(UMPIRE_ENABLE_NUMA)
  using HostAllocator = alloc::PosixMemalignAllocator;
#else
  using HostAllocator = alloc::MallocAllocator;
#endif

  MemoryResourceTraits traits;

  // int mib[2];
  // mib[0] = CTL_HW;
  // mib[1] = HW_MEMSIZE;

  // std::size_t mem_size;
  // std::size_t returnSize = sizeof(mem_size);
  // sysctl(mib, 2, &physicalMem, &returnSize, NULL, 0);

  traits.unified = false;
  traits.size = 0;

  traits.vendor = cpu_vendor_type();
  traits.kind = MemoryResourceTraits::memory_type::UNKNOWN;
  traits.used_for = MemoryResourceTraits::optimized_for::any;

  return util::make_unique<DefaultMemoryResource<HostAllocator>>(Platform::cpu, "HOST", id, traits);
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_HostResourceFactory_HPP
#define UMPIRE_HostResourceFactory_HPP

#include "umpire/resource/MemoryResourceFactory.hpp"

namespace umpire {
namespace resource {


/*!
 * \brief Factory class to construct a MemoryResource that uses CPU memory.
 */
class HostResourceFactory :
  public MemoryResourceFactory
{
  bool isValidMemoryResourceFor(const std::string& name) noexcept final override;

  std::unique_ptr<resource::MemoryResource>
  create(const std::string& name, int id) final override;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_HostResourceFactory_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/MemoryResource.hpp"

namespace umpire {
namespace resource {

MemoryResource::MemoryResource(const std::string& name, int id, MemoryResourceTraits traits) :
  strategy::AllocationStrategy(name, id),
  m_traits(traits)
{
}

MemoryResourceTraits
MemoryResource::getTraits()
{
  return m_traits;
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MemoryResource_HPP
#define UMPIRE_MemoryResource_HPP

#include "umpire/strategy/AllocationStrategy.hpp"

#include "umpire/util/MemoryResourceTraits.hpp"

namespace umpire {
namespace resource {

/*!
 * \brief Base class to represent the available hardware resources for memory
 * allocation in the system.
 *
 * Objects of this inherit from strategy::AllocationStrategy, allowing them to
 * be used directly.
 */
class MemoryResource :
  public strategy::AllocationStrategy
{
  public:
    /*!
     * \brief Construct a MemoryResource with the given name and id.
     *
     * \param name Name of the MemoryResource.
     * \param id ID of the MemoryResource (must be unique).
     *
     */
    MemoryResource(const std::string& name, int id, MemoryResourceTraits traits);

    virtual ~MemoryResource() = default;

    /*!
     * \brief Allocate bytes of memory.
     *
     * This function is pure virtual and must be implemented by the inheriting
     * class.
     *
     * \param bytes Number of bytes to allocate.
     *
     * \return Pointer to start of allocation.
     */
    virtual void* allocate(std::size_t bytes) = 0;

    /*!
     * \brief Free the memory at ptr.
     *
     * This function is pure virtual and must be implemented by the inheriting
     * class.
     *
     * \param ptr Pointer to free.
     */
    virtual void deallocate(void* ptr) = 0;

    /*!
     * \brief Return the current size of this MemoryResource.
     *
     * This is sum of the sizes of all the tracked allocations. Note that this
     * doesn't ever have to be equal to getHighWatermark.
     *
     * \return current total size of active allocations in this MemoryResource.
     */
    virtual std::size_t getCurrentSize() const noexcept = 0;

    /*!
     * \brief Return the memory high watermark for this MemoryResource.
     *
     * This is the largest amount of memory allocated by this Allocator. Note
     * that this may be larger than the largest value returned by
     * getCurrentSize.
     *
     * \return Memory high watermark.
     */
    virtual std::size_t getHighWatermark() const noexcept = 0;


    /*!
     * \brief Get the Platform assocatiated with this MemoryResource.
     *
     * This function is pure virtual and must be implemented by the inheriting
     * class.
     *
     * \return Platform associated with this MemoryResource.
     */
    virtual Platform getPlatform() noexcept = 0;

    MemoryResourceTraits getTraits();
  protected:
    MemoryResourceTraits m_traits;
};

} // end of namespace strategy
} // end of namespace umpire

#endif // UMPIRE_MemoryResource_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MemoryResourceFactory_HPP
#define UMPIRE_MemoryResourceFactory_HPP

#include "umpire/resource/MemoryResource.hpp"

#include <memory>
#include <string>

namespace umpire {
namespace resource {

/*!
 * \brief Abstract factory class for constructing MemoryResource objects.
 *
 * Concrete implementations of this class are used by the
 * MemoryResourceRegistry to construct MemoryResource objects.
 *
 * \see MemoryResourceRegistry
 */
class MemoryResourceFactory {
  public:
    virtual ~MemoryResourceFactory() = default;

    /*
     * \brief Check whether the MemoryResource constructed by this factory is
     * valid for the given name
     *
     * \return true if the MemoryResource matches name.
     */
    virtual bool isValidMemoryResourceFor(const std::string& name) noexcept = 0;

    /*!
     * \brief Construct a MemoryResource with the given name and id.
     *
     * \param name Name of the MemoryResource.
     * \param id ID of the MemoryResource.
     */
    virtual std::unique_ptr<resource::MemoryResource> create(const std::string& name, int id) = 0;
};

} // end of namespace strategy
} // end of namespace umpire

#endif // UMPIRE_MemoryResourceFactory_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/MemoryResourceRegistry.hpp"

#include "umpire/util/Macros.hpp"
#include "umpire/Replay.hpp"

namespace umpire {
namespace resource {

MemoryResourceRegistry&
MemoryResourceRegistry::getInstance() noexcept
{
  static MemoryResourceRegistry resource_registry;

  return resource_registry;
}

MemoryResourceRegistry::MemoryResourceRegistry() noexcept :
  m_allocator_factories()
{
}

void
MemoryResourceRegistry::registerMemoryResource(std::unique_ptr<MemoryResourceFactory>&& factory)
{
  m_allocator_factories.push_back(std::move(factory));
}

std::unique_ptr<resource::MemoryResource>
MemoryResourceRegistry::makeMemoryResource(const std::string& name, int id)
{
  for (auto const& allocator_factory : m_allocator_factories) {
    if (allocator_factory->isValidMemoryResourceFor(name)) {
      auto a = allocator_factory->create(name, id);
      return a;
    }
  }

  UMPIRE_ERROR("MemoryResource " << name << " not found");
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MemoryResourceRegistry_HPP
#define UMPIRE_MemoryResourceRegistry_HPP

#include "umpire/resource/MemoryResource.hpp"
#include "umpire/resource/MemoryResourceFactory.hpp"

#include <memory>
#include <vector>

namespace umpire {
namespace resource {

class MemoryResourceRegistry {
  public:
    static MemoryResourceRegistry& getInstance() noexcept;

    std::unique_ptr<resource::MemoryResource>
    makeMemoryResource(const std::string& name, int id);

    void registerMemoryResource(std::unique_ptr<MemoryResourceFactory>&& factory);

    MemoryResourceRegistry(const MemoryResourceRegistry&) = delete;
    MemoryResourceRegistry& operator=(const MemoryResourceRegistry&) = delete;
    ~MemoryResourceRegistry() = default;

  private:
    MemoryResourceRegistry() noexcept;

    std::vector<std::unique_ptr<MemoryResourceFactory> > m_allocator_factories;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_MemoryResourceRegistry_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MemoryResourceTypes_HPP
#define UMPIRE_MemoryResourceTypes_HPP

namespace umpire {
namespace resource {

struct MemoryResourceTypeHash
{
    template <typename T>
    std::size_t operator()(T t) const noexcept
    {
        return static_cast<std::size_t>(t);
    }
};


enum MemoryResourceType {
  Host,
  Device,
  Unified,
  Pinned,
  Constant
};

} // end of namespace resource
} // end of namespace umpire

#endif
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_NullMemoryResource_INL
#define UMPIRE_NullMemoryResource_INL

#include "umpire/resource/NullMemoryResource.hpp"

#include "umpire/util/Macros.hpp"

#include <memory>
#include <sstream>

#if !defined(_MSC_VER)
#include <sys/mman.h>
#else
#include <windows.h>
#endif

namespace umpire {
namespace resource {

NullMemoryResource::NullMemoryResource(
    Platform platform,
    const std::string& name,
    int id,
    MemoryResourceTraits traits) :
  MemoryResource(name, id, traits),
  m_platform{platform},
  m_size_map{}
{
}

void* NullMemoryResource::allocate(std::size_t bytes)
{
#if !defined(_MSC_VER)
  void* ptr{mmap(NULL, bytes, PROT_NONE, (MAP_PRIVATE | MAP_ANONYMOUS | MAP_NORESERVE), -1, 0)};
#else
  void* ptr{VirtualAlloc(NULL, bytes, MEM_RESERVE, PAGE_NOACCESS)};
#endif

  UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ptr);
  UMPIRE_RECORD_STATISTIC(getName(), "ptr", reinterpret_cast<uintptr_t>(ptr), "size", bytes, "event", "allocate");

  m_size_map.insert(ptr, bytes);


  return ptr;
}

void NullMemoryResource::deallocate(void* ptr)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
  UMPIRE_RECORD_STATISTIC(getName(), "ptr", reinterpret_cast<uintptr_t>(ptr), "size", 0x0, "event", "deallocate");

  auto iter = m_size_map.find(ptr);
  auto size = iter->second;

  m_size_map.erase(ptr);

#if !defined(_MSC_VER)
  munmap(ptr, *size);
#else
  VirtualFree(ptr, *size, MEM_RELEASE);
#endif
}

std::size_t NullMemoryResource::getCurrentSize() const noexcept
{
  return 0;
}

std::size_t NullMemoryResource::getHighWatermark() const noexcept
{
  return 0;
}

Platform NullMemoryResource::getPlatform() noexcept
{
  return m_platform;
}

} // end of namespace resource
} // end of namespace umpire
#endif // UMPIRE_NullMemoryResource_INL
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_NullMemoryResource_HPP
#define UMPIRE_NullMemoryResource_HPP

#include "umpire/resource/MemoryResource.hpp"

#include "umpire/util/Platform.hpp"
#include "umpire/util/MemoryMap.hpp"

namespace umpire {
namespace resource {

class NullMemoryResource :
  public MemoryResource
{
  public:
    NullMemoryResource(Platform platform, const std::string& name, int id, MemoryResourceTraits traits);

    void* allocate(std::size_t bytes);
    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;

  protected:
    Platform m_platform;

  private:
    util::MemoryMap<size_t> m_size_map;

};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_NullMemoryResource_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/resource/NullMemoryResourceFactory.hpp"

#include "umpire/resource/NullMemoryResource.hpp"

#include "umpire/util/make_unique.hpp"
#include "umpire/util/Macros.hpp"

namespace umpire {
namespace resource {

bool
NullMemoryResourceFactory::isValidMemoryResourceFor(const std::string& name)
  noexcept
{
  if (name.compare("__umpire_internal_null") == 0) {
    return true;
  } else {
    return false;
  }
}

std::unique_ptr<resource::MemoryResource>
NullMemoryResourceFactory::create(const std::string& UMPIRE_UNUSED_ARG(name), int id)
{
  MemoryResourceTraits traits;

  traits.unified = false;
  traits.size = 0;

  traits.vendor = MemoryResourceTraits::vendor_type::UNKNOWN;
  traits.kind = MemoryResourceTraits::memory_type::UNKNOWN;
  traits.used_for = MemoryResourceTraits::optimized_for::any;

  return util::make_unique<NullMemoryResource>(Platform::none, "__umpire_internal_null", id, traits);
}

} // end of namespace resource
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_NullMemoryResourceFactory_HPP
#define UMPIRE_NullMemoryResourceFactory_HPP

#include "umpire/resource/MemoryResourceFactory.hpp"

namespace umpire {
namespace resource {


/*!
 * \brief Factory class for constructing MemoryResource objects that use GPU
 * memory.
 */
class NullMemoryResourceFactory :
  public MemoryResourceFactory
{
  bool isValidMemoryResourceFor(const std::string& name) noexcept final override;

  std::unique_ptr<resource::MemoryResource>
  create(const std::string& name, int id) final override;
};

} // end of namespace resource
} // end of namespace umpire

#endif // UMPIRE_NullMemoryResourceFactory_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/strategy/AllocationAdvisor.hpp"
#include "umpire/op/MemoryOperationRegistry.hpp"

#include "umpire/ResourceManager.hpp"

#if defined(UMPIRE_ENABLE_CUDA)
#include <cuda_runtime_api.h>
#endif

namespace umpire {
namespace strategy {

AllocationAdvisor::AllocationAdvisor(
    const std::string& name,
    int id,
    Allocator allocator,
    const std::string& advice_operation,
    int device_id) :
  AllocationAdvisor(
      name, id, allocator, advice_operation, allocator, device_id)
{
}

AllocationAdvisor::AllocationAdvisor(
    const std::string& name,
    int id,
    Allocator allocator,
    const std::string& advice_operation,
    Allocator accessing_allocator,
    int device_id) :
  AllocationStrategy(name, id),
  m_allocator{allocator.getAllocationStrategy()},
  m_device{device_id}
{
  auto& op_registry = op::MemoryOperationRegistry::getInstance();

  m_advice_operation = op_registry.find(
      advice_operation,
      m_allocator,
      m_allocator);

#if defined(UMPIRE_ENABLE_CUDA)
  if (accessing_allocator.getPlatform() == Platform::cpu) {
    m_device = cudaCpuDeviceId;
  }
#else
  UMPIRE_USE_VAR(accessing_allocator);
#endif
}

void* AllocationAdvisor::allocate(std::size_t bytes)
{
  void* ptr = m_allocator->allocate(bytes);
  m_advice_operation->apply(
      ptr,
      nullptr,
      m_device,
      bytes);

  return ptr;
}

void AllocationAdvisor::deallocate(void* ptr)
{
  m_allocator->deallocate(ptr);
}

std::size_t AllocationAdvisor::getCurrentSize() const noexcept
{
  return 0;
}

std::size_t AllocationAdvisor::getHighWatermark() const noexcept
{
  return 0;
}

Platform AllocationAdvisor::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_AllocationAdvisor_HPP
#define UMPIRE_AllocationAdvisor_HPP

#include <memory>

#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/Allocator.hpp"
#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace strategy {

/*!
 *
 * \brief Applies the given MemoryOperation to every allocation.
 *
 * This AllocationStrategy is designed to be used with the following
 * operations:
 *
 * - op::CudaAdviseAccessedByOperation
 * - op::CudaAdvisePreferredLocationOperation
 * - op::CudaAdviseReadMostlyOperation
 *
 * Using this AllocationStrategy when combined with a pool like DynamicPool is
 * a good way to mitigate the overhead of applying the memory advice.
 */
class AllocationAdvisor :
  public AllocationStrategy
{
  public:
      AllocationAdvisor(
        const std::string& name,
        int id,
        Allocator allocator,
        const std::string& advice_operation,
        int device_id = 0);

      AllocationAdvisor(
        const std::string& name,
        int id,
        Allocator allocator,
        const std::string& advice_operation,
        Allocator accessing_allocator,
        int device_id = 0);

    void* allocate(std::size_t bytes);
    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;
  private:
    std::shared_ptr<op::MemoryOperation> m_advice_operation;

    strategy::AllocationStrategy* m_allocator;

    int m_device;
};

} // end of namespace strategy
} // end namespace umpire

#endif // UMPIRE_AllocationAdvisor_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/strategy/AllocationPrefetcher.hpp"
#include "umpire/op/MemoryOperationRegistry.hpp"

#include "umpire/ResourceManager.hpp"

namespace umpire {
namespace strategy {

AllocationPrefetcher::AllocationPrefetcher(
    const std::string& name,
    int id,
    Allocator allocator,
    int device_id) :
  AllocationStrategy(name, id),
  m_allocator{allocator.getAllocationStrategy()},
  m_device{device_id}
{
  auto& op_registry = op::MemoryOperationRegistry::getInstance();

  m_prefetch_operation = op_registry.find(
      "PREFETCH",
      m_allocator,
      m_allocator);
}

void* AllocationPrefetcher::allocate(std::size_t bytes)
{
  void* ptr = m_allocator->allocate(bytes);

  m_prefetch_operation->apply(
      ptr,
      nullptr,
      m_device,
      bytes);

  return ptr;
}

void AllocationPrefetcher::deallocate(void* ptr)
{
  m_allocator->deallocate(ptr);
}

std::size_t AllocationPrefetcher::getCurrentSize() const noexcept
{
  return 0;
}

std::size_t AllocationPrefetcher::getHighWatermark() const noexcept
{
  return 0;
}

Platform AllocationPrefetcher::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_AllocationPrefetcher_HPP
#define UMPIRE_AllocationPrefetcher_HPP

#include <memory>

#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/Allocator.hpp"
#include "umpire/op/MemoryOperation.hpp"

namespace umpire {
namespace strategy {

/*!
 *
 * \brief Apply the appropriate "PREFETCH" operation to every allocation.
 */
class AllocationPrefetcher :
  public AllocationStrategy
{
  public:
      AllocationPrefetcher(
        const std::string& name,
        int id,
        Allocator allocator,
        int device_id = 0);

    void* allocate(std::size_t bytes);
    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;
  private:
    std::shared_ptr<op::MemoryOperation> m_prefetch_operation;
    strategy::AllocationStrategy* m_allocator;
    int m_device;
};

} // end of namespace strategy
} // end namespace umpire

#endif // UMPIRE_AllocationPrefetcher_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/strategy/AllocationStrategy.hpp"

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace strategy {

AllocationStrategy::AllocationStrategy(const std::string& name, int id) noexcept :
  m_name(name),
  m_id(id)
{
}

const std::string&
AllocationStrategy::getName() noexcept
{
  return m_name;
}

void
AllocationStrategy::release()
{
  UMPIRE_LOG(Info, "AllocationStrategy::release is a no-op");
}

int
AllocationStrategy::getId() noexcept
{
  return m_id;
}

std::size_t
AllocationStrategy::getActualSize() const noexcept
{
  return getCurrentSize();
}

std::ostream& operator<<(std::ostream& os, const AllocationStrategy& strategy)
{
  os << "[" << strategy.m_name << "," << strategy.m_id << "]";
  return os;
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_AllocationStrategy_HPP
#define UMPIRE_AllocationStrategy_HPP

#include "umpire/util/Platform.hpp"

#include <string>
#include <memory>
#include <cstddef>
#include <ostream>

namespace umpire {
namespace strategy {

/*!
 * \brief AllocationStrategy provides a unified interface to all classes that
 * can be used to allocate and free data.
 */
class AllocationStrategy
{
  public:
    /*!
     * \brief Construct a new AllocationStrategy object.
     *
     * All AllocationStrategy objects must will have a unique name and id. This
     * uniqueness is enforced by the ResourceManager.
     *
     * \param name The name of this AllocationStrategy object.
     * \param id The id of this AllocationStrategy object.
     */
    AllocationStrategy(const std::string& name, int id) noexcept;

    virtual ~AllocationStrategy() = default;

    /*!
     * \brief Allocate bytes of memory.
     *
     * \param bytes Number of bytes to allocate.
     *
     * \return Pointer to start of allocated bytes.
     */
    virtual void* allocate(std::size_t bytes) = 0;

    /*!
     * \brief Free the memory at ptr.
     *
     * \param ptr Pointer to free.
     */
    virtual void deallocate(void* ptr) = 0;

    /*!
     * \brief Release any and all unused memory held by this AllocationStrategy
     */
    virtual void release();

    /*!
     * \brief Get current (total) size of the allocated memory.
     *
     * This is the total size of all allocation currently 'live' that have been
     * made by this AllocationStrategy object.
     *
     * \return Current total size of allocations.
     */
    virtual std::size_t getCurrentSize() const noexcept = 0;

    /*!
     * \brief Get the high watermark of the total allocated size.
     *
     * This is equivalent to the highest observed value of getCurrentSize.
     * \return High watermark allocation size.
     */
    virtual std::size_t getHighWatermark() const noexcept = 0;

    /*!
     * \brief Get the current amount of memory allocated by this allocator.
     *
     * Note that this can be larger than getCurrentSize(), particularly if the
     * AllocationStrategy implements some kind of pooling.
     *
     * \return The total size of all the memory this object has allocated.
     */
    virtual std::size_t getActualSize() const noexcept;

    /*!
     * \brief Get the platform associated with this AllocationStrategy.
     *
     * The Platform distinguishes the appropriate place to execute operations
     * on memory allocated by this AllocationStrategy.
     *
     * \return The platform associated with this AllocationStrategy.
     */
    virtual Platform getPlatform() noexcept = 0;

    /*!
     * \brief Get the name of this AllocationStrategy.
     *
     * \return The name of this AllocationStrategy.
     */
    const std::string& getName() noexcept;


    /*!
     * \brief Get the id of this AllocationStrategy.
     *
     * \return The id of this AllocationStrategy.
     */
    int getId() noexcept;

    friend std::ostream& operator<<(std::ostream& os, const AllocationStrategy& strategy);

  protected:
    std::string m_name;

    int m_id;
};

} // end of namespace strategy
} // end of namespace umpire

#endif // UMPIRE_AllocationStrategy_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/strategy/AllocationTracker.hpp"

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace strategy {

AllocationTracker::AllocationTracker(
  std::unique_ptr<AllocationStrategy>&& allocator) noexcept :
AllocationStrategy(allocator->getName(), allocator->getId()),
mixins::Inspector(),
m_allocator(std::move(allocator))
{
}

void*
AllocationTracker::allocate(std::size_t bytes)
{
  void* ptr = m_allocator->allocate(bytes);

  UMPIRE_LOG(Debug, "Tracking " << bytes << " bytes for " << m_allocator->getName());

  registerAllocation(ptr, bytes, this);

  return ptr;
}

void
AllocationTracker::deallocate(void* ptr)
{
  UMPIRE_LOG(Debug, "Untracking address " << ptr << " for " << m_allocator->getName());

  deregisterAllocation(ptr, this);
  m_allocator->deallocate(ptr);
}

void
AllocationTracker::release()
{
  m_allocator->release();
}

std::size_t
AllocationTracker::getCurrentSize() const noexcept
{
  return m_current_size;
}

std::size_t
AllocationTracker::getHighWatermark() const noexcept
{
  return m_high_watermark;
}

std::size_t
AllocationTracker::getActualSize() const noexcept
{
  return m_allocator->getActualSize();
}

Platform
AllocationTracker::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

strategy::AllocationStrategy*
AllocationTracker::getAllocationStrategy()
{
  return m_allocator.get();
}

} // end of namespace umpire
} // end of namespace strategy
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_AllocationTracker_HPP
#define UMPIRE_AllocationTracker_HPP

#include <memory>

#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/Allocator.hpp"
#include "umpire/strategy/mixins/Inspector.hpp"

namespace umpire {
namespace strategy {

class AllocationTracker :
  public AllocationStrategy,
  private mixins::Inspector
{
  public:
    AllocationTracker(
        std::unique_ptr<AllocationStrategy>&& allocator) noexcept;

    void* allocate(std::size_t bytes);

    void deallocate(void* ptr);

    void release();

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;
    std::size_t getActualSize() const noexcept;

    Platform getPlatform() noexcept;

    strategy::AllocationStrategy* getAllocationStrategy();

  private:
    std::unique_ptr<strategy::AllocationStrategy> m_allocator;

};

} // end of namespace umpire
} // end of namespace strategy

#endif // UMPIRE_AllocationTracker_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_DynamicPool_HPP
#define UMPIRE_DynamicPool_HPP

#include "umpire/strategy/DynamicPoolMap.hpp"

namespace umpire {
namespace strategy {

using DynamicPool = DynamicPoolMap;

} // end of namespace strategy
} // end of namespace umpire

#endif
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/strategy/DynamicPoolHeuristic.hpp"

#include "umpire/strategy/DynamicPool.hpp"
#include "umpire/strategy/DynamicPoolList.hpp"
#include "umpire/strategy/DynamicPoolMap.hpp"

#include "umpire/ResourceManager.hpp"

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace strategy {

std::function<bool(const strategy::DynamicPoolMap&)> heuristic_percent_releasable( int percentage )
{
  if ( percentage < 0 || percentage > 100 ) {
    UMPIRE_ERROR("Invalid percentage of " << percentage
        << ", percentage must be an integer between 0 and 100");
  }

  if ( percentage == 0 ) {
    return [=] (const strategy::DynamicPool& UMPIRE_UNUSED_ARG(pool)) {
        return false;
    };
  }
  else if ( percentage == 100 ) {
    return [=] (const strategy::DynamicPoolMap& pool) {
        return (pool.getCurrentSize() == 0 && pool.getReleasableSize() > 0);
    };
  }

  float f = (float)((float)percentage / (float)100.0);

  return [=] (const strategy::DynamicPoolMap& pool) {
    // Calculate threshold in bytes from the percentage
    const std::size_t threshold = static_cast<std::size_t>(f * pool.getActualSize());
    return (pool.getReleasableSize() >= threshold);
  };
}

std::function<bool(const strategy::DynamicPoolList&)> heuristic_percent_releasable_list( int percentage )
{
  if ( percentage < 0 || percentage > 100 ) {
    UMPIRE_ERROR("Invalid percentage of " << percentage
        << ", percentage must be an integer between 0 and 100");
  }

  if ( percentage == 0 ) {
    return [=] (const strategy::DynamicPoolList& UMPIRE_UNUSED_ARG(pool)) {
        return false;
    };
  }
  else if ( percentage == 100 ) {
    return [=] (const strategy::DynamicPoolList& pool) {
        return (pool.getCurrentSize() == 0 && pool.getReleasableSize() > 0);
    };
  }

  float f = (float)((float)percentage / (float)100.0);

  return [=] (const strategy::DynamicPoolList& pool) {
    // Calculate threshold in bytes from the percentage
    const std::size_t threshold = static_cast<std::size_t>(f * pool.getActualSize());
    return (pool.getReleasableSize() >= threshold);
  };
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_DynamicPoolHeuristic_HPP
#define UMPIRE_DynamicPoolHeuristic_HPP

#include <functional>

namespace umpire {
namespace strategy {

class DynamicPoolList;
class DynamicPoolMap;

  /*!
   * \brief Return true if specified percentage of pool is releasable
   *
   * When the specified percentage of the pool has been deallocated back to the
   * pool, this heuristic will return true.
   *
   * \param percentage The integer percentage of releasable memory to actual
   * memory used by the pool.
   *
   * \return True if specified percentage of memory in pool is releasable.
   */
  std::function<bool(const strategy::DynamicPoolList&)> heuristic_percent_releasable_list( int percentage );

  /*!
   * \brief Return true if specified percentage of pool is releasable
   *
   * When the specified percentage of the pool has been deallocated back to the
   * pool, this heuristic will return true.
   *
   * \param percentage The integer percentage of releasable memory to actual
   * memory used by the pool.
   *
   * \return True if specified percentage of memory in pool is releasable.
   */
  std::function<bool(const strategy::DynamicPoolMap&)> heuristic_percent_releasable( int percentage );

} // end of namespace strategy
} // end namespace umpire

#endif // UMPIRE_DynamicPoolHeuristic_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/strategy/DynamicPoolList.hpp"

#include "umpire/Allocator.hpp"
#include "umpire/ResourceManager.hpp"

#include "umpire/util/Macros.hpp"
#include "umpire/Replay.hpp"

namespace umpire {
namespace strategy {

DynamicPoolList::DynamicPoolList(
    const std::string& name,
    int id,
    Allocator allocator,
    const std::size_t min_initial_alloc_size,
    const std::size_t min_alloc_size,
    CoalesceHeuristic coalesce_heuristic) noexcept
  :
  AllocationStrategy(name, id),
  dpa(nullptr),
  m_allocator(allocator.getAllocationStrategy()),
  do_coalesce{coalesce_heuristic}
{
  dpa = new DynamicSizePool<>(m_allocator, min_initial_alloc_size, min_alloc_size);
}

void*
DynamicPoolList::allocate(size_t bytes)
{
  UMPIRE_LOG(Debug, "(bytes=" << bytes << ")");

  void* ptr = dpa->allocate(bytes);
  return ptr;
}

void
DynamicPoolList::deallocate(void* ptr)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
  dpa->deallocate(ptr);

  if ( do_coalesce(*this) ) {
    UMPIRE_LOG(Debug, "Heuristic returned true, "
        "performing coalesce operation for " << this << "\n");
    dpa->coalesce();
  }
}

void
DynamicPoolList::release()
{
  dpa->release();
}

std::size_t
DynamicPoolList::getCurrentSize() const noexcept
{
  std::size_t CurrentSize = dpa->getCurrentSize();
  UMPIRE_LOG(Debug, "() returning " << CurrentSize);
  return CurrentSize;
}

std::size_t
DynamicPoolList::getActualSize() const noexcept
{
  std::size_t ActualSize = dpa->getActualSize();
  UMPIRE_LOG(Debug, "() returning " << ActualSize);
  return ActualSize;
}

std::size_t
DynamicPoolList::getHighWatermark() const noexcept
{
  std::size_t HighWatermark = dpa->getHighWatermark();
  UMPIRE_LOG(Debug, "() returning " << HighWatermark);
  return HighWatermark;
}

std::size_t
DynamicPoolList::getReleasableSize() const noexcept
{
  std::size_t SparseBlockSize = dpa->getReleasableSize();
  UMPIRE_LOG(Debug, "() returning " << SparseBlockSize);
  return SparseBlockSize;
}

std::size_t
DynamicPoolList::getBlocksInPool() const noexcept
{
  std::size_t BlocksInPool = dpa->getBlocksInPool();
  UMPIRE_LOG(Debug, "() returning " << BlocksInPool);
  return BlocksInPool;
}

std::size_t
DynamicPoolList::getLargestAvailableBlock() const noexcept
{
  std::size_t LargestAvailableBlock = dpa->getLargestAvailableBlock();
  UMPIRE_LOG(Debug, "() returning " << LargestAvailableBlock);
  return LargestAvailableBlock;
}

Platform
DynamicPoolList::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

void
DynamicPoolList::coalesce() noexcept
{
  UMPIRE_REPLAY("\"event\": \"coalesce\", \"payload\": { \"allocator_name\": \"" << getName() << "\" }");
  dpa->coalesce();
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_DynamicPoolList_HPP
#define UMPIRE_DynamicPoolList_HPP

#include <memory>
#include <vector>
#include <functional>

#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/strategy/DynamicPoolHeuristic.hpp"
#include "umpire/strategy/DynamicSizePool.hpp"

namespace umpire {

class Allocator;

namespace strategy {

/*!
 * \brief Simple dynamic pool for allocations
 *
 * This AllocationStrategy uses Simpool to provide pooling for allocations of
 * any size. The behavior of the pool can be controlled by two parameters: the
 * initial allocation size, and the minimum allocation size.
 *
 * The initial size controls how large the first piece of memory allocated is,
 * and the minimum size controls the lower bound on all future chunk
 * allocations.
 */
class DynamicPoolList :
  public AllocationStrategy
{
  public:
    /*!
     * \brief Callback Heuristic to trigger coalesce of free blocks in pool.
     *
     * The registered heuristic callback function will be called immediately
     * after a deallocation() has completed from the pool.
     */
    using CoalesceHeuristic = std::function<bool( const strategy::DynamicPoolList& )>;

    /*!
     * \brief Construct a new DynamicPoolList.
     *
     * \param name Name of this instance of the DynamicPoolList.
     * \param id Id of this instance of the DynamicPoolList.
     * \param min_initial_alloc_size The minimum size of the first allocation
     *                               the pool will make.
     * \param min_alloc_size The minimum size of all future allocations.
     * \param coalesce_heuristic Heuristic callback function.
     */
    DynamicPoolList(
        const std::string& name,
        int id,
        Allocator allocator,
        const std::size_t min_initial_alloc_size = (512 * 1024 * 1024),
        const std::size_t min_alloc_size = (1 * 1024 *1024),
        CoalesceHeuristic coalesce_heuristic = heuristic_percent_releasable_list(100)) noexcept;

    void* allocate(size_t bytes) override;

    void deallocate(void* ptr) override;

    void release() override;

    std::size_t getCurrentSize() const noexcept override;
    std::size_t getActualSize() const noexcept override;
    std::size_t getHighWatermark() const noexcept override;

    Platform getPlatform() noexcept override;

    /*!
     * \brief Get the number of bytes that may be released back to resource
     *
     * A memory pool has a set of blocks that have no allocations
     * against them.  If the size of the set is greater than one, then
     * the pool will have a number of bytes that may be released back to
     * the resource or coalesced into a larger block.
     *
     * \return The total number of bytes that are releasable
     */
    std::size_t getReleasableSize() const noexcept;

    /*!
     * \brief Get the number of memory blocks that the pool has
     *
     * \return The total number of blocks that are allocated by the pool
     */
    std::size_t getBlocksInPool() const noexcept;

    /*!
     * \brief Get the largest allocatable number of bytes from pool before
     * the pool will grow.
     *
     * return The largest number of bytes that may be allocated without
     * causing pool growth
     */
    std::size_t getLargestAvailableBlock() const noexcept;

    void coalesce() noexcept;

  private:
    DynamicSizePool<>* dpa;

    strategy::AllocationStrategy* m_allocator;
    CoalesceHeuristic do_coalesce;
};

} // end of namespace strategy
} // end namespace umpire

#endif // UMPIRE_DynamicPoolList_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/strategy/DynamicPoolMap.hpp"
#include "umpire/strategy/DynamicPool.hpp"

#include "umpire/Allocator.hpp"
#include "umpire/ResourceManager.hpp"

#include "umpire/util/Macros.hpp"
#include "umpire/Replay.hpp"

#include <cstdlib>
#include <algorithm>
#include <sstream>

inline static std::size_t round_up(std::size_t num, std::size_t factor)
{
  return num + factor - 1 - (num - 1) % factor;
}

namespace umpire {
namespace strategy {

DynamicPoolMap::DynamicPoolMap(const std::string& name,
                         int id,
                         Allocator allocator,
                         const std::size_t initial_alloc_bytes,
                         const std::size_t min_alloc_bytes,
                         const std::size_t align_bytes,
                         CoalesceHeuristic coalesce_heuristic) noexcept :
  AllocationStrategy(name, id),
  m_allocator{allocator.getAllocationStrategy()},
  m_initial_alloc_bytes{round_up(initial_alloc_bytes, align_bytes)},
  m_min_alloc_bytes{round_up(min_alloc_bytes, align_bytes)},
  m_align_bytes{align_bytes},
  m_coalesce_heuristic{coalesce_heuristic},
  m_used_map{},
  m_free_map{},
  m_curr_bytes{0},
  m_actual_bytes{round_up(initial_alloc_bytes, align_bytes)},
  m_highwatermark{0}
{
  const std::size_t bytes{round_up(initial_alloc_bytes, align_bytes)};
  insertFree(m_allocator->allocate(bytes), bytes, true, bytes);
}

DynamicPoolMap::~DynamicPoolMap()
{
  // Get as many whole blocks as possible in the m_free_map
  mergeFreeBlocks();

  // Warning if blocks are still in use
  if (m_used_map.size() > 0) {
    const std::size_t max_addr{25};
    std::stringstream ss;
    ss << "There are " << m_used_map.size() << " addresses";
    ss << " not deallocated at destruction. This will cause leak(s). ";
    if (m_used_map.size() <= max_addr)
      ss << "Addresses:";
    else
      ss << "First " << max_addr << " addresses:";
    auto iter = m_used_map.begin();
    auto end = m_used_map.end();
    for (std::size_t i = 0; iter != end && i < max_addr; ++i, ++iter) {
      if (i % 5 == 0) ss << "\n\t";
      ss << " " << iter->first;
    }
    UMPIRE_LOG(Warning, ss.str());
  }

  // Free any unused blocks
  for (auto& rec : m_free_map) {
    const std::size_t bytes{rec.first};
    void* addr;
    bool is_head;
    std::size_t whole_bytes;
    std::tie(addr, is_head, whole_bytes) = rec.second;
    // Deallocate if this is a whole block
    if (is_head && bytes == whole_bytes) deallocateBlock(addr, bytes);
  }

  if (m_used_map.size() == 0) {
    UMPIRE_ASSERT(m_curr_bytes == 0);
    UMPIRE_ASSERT(m_actual_bytes == 0);
  }
}

void DynamicPoolMap::insertUsed(Pointer addr, std::size_t bytes, bool is_head,
                             std::size_t whole_bytes)
{
  m_used_map.insert(std::make_pair(addr, std::make_tuple(bytes, is_head,
                                                         whole_bytes)));
}

void DynamicPoolMap::insertFree(Pointer addr, std::size_t bytes, bool is_head,
                             std::size_t whole_bytes)
{
  m_free_map.insert(std::make_pair(bytes, std::make_tuple(addr, is_head,
                                                          whole_bytes)));
}

DynamicPoolMap::SizeMap::const_iterator
DynamicPoolMap::findFreeBlock(std::size_t bytes) const
{
  SizeMap::const_iterator iter{m_free_map.upper_bound(bytes)};

  if (iter != m_free_map.begin()) {
    // Back up iterator
    --iter;
    const std::size_t test_bytes{iter->first};
    if (test_bytes < bytes) {
      // Too small, reset iterator to what upper_bound returned
      ++iter;
    }
  }

  return iter;
}

void* DynamicPool::allocateBlock(std::size_t bytes)
{
  void* ptr{nullptr};
  try {
    ptr = m_allocator->allocate(bytes);
  } catch (...) {
    UMPIRE_LOG(Error,
               "\n\tMemory exhausted at allocation resource. "
               "Attempting to give blocks back.\n\t"
               << getCurrentSize() << " Allocated to pool, "
               << getFreeBlocks() << " Free Blocks, "
               << getInUseBlocks() << " Used Blocks\n"
      );
    mergeFreeBlocks();
    releaseFreeBlocks();
    UMPIRE_LOG(Error,
               "\n\tMemory exhausted at allocation resource.  "
               "\n\tRetrying allocation operation: "
               << getCurrentSize() << " Bytes still allocated to pool, "
               << getFreeBlocks() << " Free Blocks, "
               << getInUseBlocks() << " Used Blocks\n"
      );
    try {
      ptr = m_allocator->allocate(bytes);
      UMPIRE_LOG(Error,
                 "\n\tMemory successfully recovered at resource.  Allocation succeeded\n"
        );
    }
    catch (...) {
      UMPIRE_LOG(Error,
                 "\n\tUnable to allocate from resource even after giving back free blocks.\n"
                 "\tThrowing to let application know we have no more memory: "
                 << getCurrentSize() << " Bytes still allocated to pool\n"
                 << getFreeBlocks() << " Partially Free Blocks, "
                 << getInUseBlocks() << " Used Blocks\n"
        );
      throw;
    }
  }

  // Add to count
  m_actual_bytes += bytes;

  return ptr;
}

void DynamicPool::deallocateBlock(void* ptr, std::size_t bytes)
{
  m_actual_bytes -= bytes;
  m_allocator->deallocate(ptr);
}

void* DynamicPool::allocate(std::size_t bytes)
{
  UMPIRE_LOG(Debug, "(bytes=" << bytes << ")");

  const std::size_t rounded_bytes = round_up(bytes, m_align_bytes);
  Pointer ptr{nullptr};

  // Check if the previous block is a match
  const SizeMap::const_iterator iter{findFreeBlock(rounded_bytes)};

  if (iter != m_free_map.end()) {
    // Found this acceptable address pair
    bool is_head;
    std::size_t whole_bytes;
    std::tie(ptr, is_head, whole_bytes) = iter->second;

    // Add used map
    insertUsed(ptr, rounded_bytes, is_head, whole_bytes);

    // Remove the entry from the free map
    const std::size_t free_size{iter->first};
    m_free_map.erase(iter);

    m_curr_bytes += rounded_bytes;

    const std::size_t left_bytes{free_size - rounded_bytes};

    if (left_bytes > 0) {
      insertFree(static_cast<unsigned char*>(ptr) + rounded_bytes, left_bytes,
                 false, whole_bytes);
    }
  } else {
    // Allocate new block -- note this does not check whether alignment is met
    const std::size_t min_block_size =
      ( m_actual_bytes == 0 ) ? m_initial_alloc_bytes : m_min_alloc_bytes;

    const std::size_t alloc_bytes{std::max(rounded_bytes, min_block_size)};
    ptr = allocateBlock(alloc_bytes);

    // Add used
    insertUsed(ptr, rounded_bytes, true, alloc_bytes);
    m_curr_bytes += rounded_bytes;

    const std::size_t left_bytes{alloc_bytes - rounded_bytes};

    // Add free
    if (left_bytes > 0)
      insertFree(static_cast<unsigned char*>(ptr) + rounded_bytes, left_bytes,
                 false, alloc_bytes);
  }

  if (m_curr_bytes > m_highwatermark) m_highwatermark = m_curr_bytes;

  return ptr;
}

void DynamicPoolMap::deallocate(void* ptr)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
  UMPIRE_ASSERT(ptr);

  auto iter = m_used_map.find(ptr);

  if (iter->second) {
    // Fast way to check if key was found

    std::size_t bytes;
    bool is_head;
    std::size_t whole_bytes;
    std::tie(bytes, is_head, whole_bytes) = *iter->second;

    // Insert in free map
    insertFree(ptr, bytes, is_head, whole_bytes);

    // Remove from used map
    m_used_map.erase(iter);

    // Update currentSize
    m_curr_bytes -= bytes;
  } else {
    UMPIRE_ERROR("Cound not found ptr = " << ptr);
  }

  if (m_coalesce_heuristic(*this)) {
    UMPIRE_LOG(Debug, this
               << " heuristic function returned true, calling coalesce()");
    do_coalesce();
  }
}

std::size_t DynamicPoolMap::getCurrentSize() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << m_curr_bytes);
  return m_curr_bytes;
}

std::size_t DynamicPoolMap::getActualSize() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << m_actual_bytes);
  return m_actual_bytes;
}

std::size_t DynamicPoolMap::getHighWatermark() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << m_highwatermark);
  return m_highwatermark;
}

std::size_t DynamicPoolMap::getFreeBlocks() const noexcept
{
  return m_free_map.size();
}

std::size_t DynamicPoolMap::getInUseBlocks() const noexcept
{
  return m_used_map.size();
}

std::size_t DynamicPoolMap::getBlocksInPool() const noexcept
{
  const std::size_t total_blocks{getFreeBlocks() + getInUseBlocks()};
  UMPIRE_LOG(Debug, "() returning " << total_blocks);
  return total_blocks;
}

std::size_t DynamicPoolMap::getLargestAvailableBlock() noexcept
{
  std::size_t largest_block{0};

  mergeFreeBlocks();

  for (auto& rec : m_free_map) {
    const std::size_t bytes{rec.first};
    if (bytes > largest_block) largest_block = bytes;
  }

  UMPIRE_LOG(Debug, "() returning " << largest_block);
  return largest_block;
}

std::size_t DynamicPoolMap::getReleasableSize() const noexcept
{
  std::size_t releasable_bytes{0};
  for (auto& rec : m_free_map) {
    const std::size_t bytes{rec.first};
    Pointer ptr;
    bool is_head;
    std::size_t whole_bytes;
    std::tie(ptr, is_head, whole_bytes) = rec.second;
    if (is_head && bytes == whole_bytes) releasable_bytes += bytes;
  }

  return releasable_bytes;
}

Platform DynamicPoolMap::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

void DynamicPoolMap::mergeFreeBlocks()
{
  if (m_free_map.size() < 2) return;

  using PointerMap = std::map<Pointer, SizeTuple>;

  UMPIRE_LOG(Debug, "() Free blocks before: " << getFreeBlocks());

  // Make a free block map from pointers -> size pairs
  PointerMap free_pointer_map;

  for (auto& rec : m_free_map) {
    const std::size_t bytes{rec.first};
    Pointer ptr;
    bool is_head;
    std::size_t whole_bytes;
    std::tie(ptr, is_head, whole_bytes) = rec.second;
    free_pointer_map.insert(
      std::make_pair(ptr, std::make_tuple(bytes, is_head, whole_bytes)));
  }

  // this map is iterated over from low to high in terms of key = pointer address.
  // Colaesce these...

  auto it = free_pointer_map.begin();
  auto next_it = free_pointer_map.begin(); ++next_it;
  auto end = free_pointer_map.end();

  while (next_it != end) {
    const unsigned char* this_addr{static_cast<unsigned char*>(it->first)};
    std::size_t this_bytes, this_whole_bytes;
    bool this_is_head;
    std::tie(this_bytes, this_is_head, this_whole_bytes) = it->second;

    const unsigned char* next_addr{static_cast<unsigned char*>(next_it->first)};
    std::size_t next_bytes, next_whole_bytes;
    bool next_is_head;
    std::tie(next_bytes, next_is_head, next_whole_bytes) = next_it->second;

    // Check if we can merge *it and *next_it
    const bool contiguous{this_addr + this_bytes == next_addr};
    if (contiguous && !next_is_head) {
      UMPIRE_ASSERT(this_whole_bytes == next_whole_bytes);
      std::get<0>(it->second) += next_bytes;
      next_it = free_pointer_map.erase(next_it);
    } else {
      ++it;
      ++next_it;
    }
  }

  // Now the external map may have shrunk, so rebuild the original map
  m_free_map.clear();
  for (auto& rec : free_pointer_map) {
    Pointer ptr{rec.first};
    std::size_t bytes, whole_bytes;
    bool is_head;
    std::tie(bytes, is_head, whole_bytes) = rec.second;
    insertFree(ptr, bytes, is_head, whole_bytes);
  }

  UMPIRE_LOG(Debug, "() Free blocks after: " << getFreeBlocks());
}

std::size_t DynamicPoolMap::releaseFreeBlocks()
{
  UMPIRE_LOG(Debug, "()");

  std::size_t released_bytes{0};

  auto it = m_free_map.cbegin();
  auto end = m_free_map.cend();

  while (it != end) {
    const std::size_t bytes{it->first};
    Pointer ptr;
    bool is_head;
    std::size_t whole_bytes;
    std::tie(ptr, is_head, whole_bytes) = it->second;
    if (is_head && bytes == whole_bytes) {
      released_bytes += bytes;
      deallocateBlock(ptr, bytes);
      it = m_free_map.erase(it);
    } else {
      ++it;
    }
  }

  return released_bytes;
}

void DynamicPoolMap::coalesce()
{
  // Coalesce differs from release in that it puts back a single block of the size it released
  UMPIRE_REPLAY("\"event\": \"coalesce\", \"payload\": { \"allocator_name\": \"" << getName() << "\" }");

  do_coalesce();
}

void DynamicPoolMap::release()
{
  UMPIRE_LOG(Debug, "()");

  // Coalesce first so that we are able to release the most memory possible
  mergeFreeBlocks();

  // Free any blocks with is_head
  releaseFreeBlocks();

  // NOTE This differs from coalesce above in that it does not reallocate a
  // free block to keep actual size the same.
}

void DynamicPoolMap::do_coalesce()
{
  mergeFreeBlocks();
  // Now all possible the free blocks that could be merged have been

  // Only release and create new block if more than one block is present
  if (m_free_map.size() > 1) {
    const std::size_t released_bytes{releaseFreeBlocks()};
    // Deallocated and removed released_bytes from m_free_map

    // If this removed anything from the map, re-allocate a single large chunk and insert to free map
    if (released_bytes > 0) {
      const Pointer ptr{allocateBlock(released_bytes)};
      insertFree(ptr, released_bytes, true, released_bytes);
    }
  }
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_DynamicPoolMap_HPP
#define UMPIRE_DynamicPoolMap_HPP

#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/strategy/DynamicPoolHeuristic.hpp"

#include "umpire/util/MemoryMap.hpp"

#include <map>
#include <tuple>

namespace umpire {

class Allocator;

namespace strategy {

/*!
 * \brief Simple dynamic pool for allocations
 *
 * This AllocationStrategy uses Simpool to provide pooling for allocations of
 * any size. The behavior of the pool can be controlled by two parameters: the
 * initial allocation size, and the minimum allocation size.
 *
 * The initial size controls how large the first piece of memory allocated is,
 * and the minimum size controls the lower bound on all future chunk
 * allocations.
 */
class DynamicPoolMap : public AllocationStrategy
{
  public:
    using Pointer = void*;

    /*!
     * \brief Callback heuristic to trigger coalesce of free blocks in pool.
     *
     * The registered heuristic callback function will be called immediately
     * after a deallocation() has completed from the pool.
     */
    using CoalesceHeuristic = std::function<bool (const strategy::DynamicPoolMap&)>;

    /*!
     * \brief Construct a new DynamicPoolMap.
     *
     * \param name Name of this instance of the DynamicPoolMap
     * \param id Unique identifier for this instance
     * \param initial_alloc_bytes Size the pool initially allocates
     * \param min_alloc_bytes The minimum size of all future allocations
     * \param coalesce_heuristic Heuristic callback function
     * \param align_bytes Number of bytes with which to align allocation sizes
     */
    DynamicPoolMap(
        const std::string& name,
        int id,
        Allocator allocator,
        const std::size_t initial_alloc_size = (512 * 1024 * 1024),
        const std::size_t min_alloc_size = (1 * 1024 * 1024),
        const std::size_t align_bytes = 16,
        CoalesceHeuristic coalesce_heuristic = heuristic_percent_releasable(100)) noexcept;

    /*!
     * \brief Destructs the DynamicPoolMap.
     */
    ~DynamicPoolMap();

    DynamicPoolMap(const DynamicPoolMap&) = delete;

    void* allocate(std::size_t bytes) override;
    void deallocate(void* ptr) override;
    void release() override;

    std::size_t getCurrentSize() const noexcept override;
    std::size_t getActualSize() const noexcept override;
    std::size_t getHighWatermark() const noexcept override;

    Platform getPlatform() noexcept override;

    /*!
     * \brief Returns the number of bytes of unallocated data held by this pool
     * that could be immediately released back to the resource.
     *
     * A memory pool has a set of blocks that are not leased out to the
     * application as allocations. Allocations from the resource begin as a
     * single chunk, but these could be split, and only the first chunk can be
     * deallocated back to the resource immediately.
     *
     * \return The total number of bytes that are immediately releasable.
     */
    std::size_t getReleasableSize() const noexcept;

    /*!
     * \brief Return the number of free memory blocks that the pools holds.
     */
    std::size_t getFreeBlocks() const noexcept;

    /*!
     * \brief Return the number of used memory blocks that the pools holds.
     */
    std::size_t getInUseBlocks() const noexcept;

    /*!
     * \brief Return the number of memory blocks -- both leased to application
     * and internal free memory -- that the pool holds.
     */
    std::size_t getBlocksInPool() const noexcept;

    /*!
     * \brief Get the largest allocatable number of bytes from pool before
     * the pool will grow.
     *
     * return The largest number of bytes that may be allocated without
     * causing pool growth
     */
    std::size_t getLargestAvailableBlock() noexcept;

    /*!
     * \brief Merge as many free records as possible, release all possible free
     * blocks, then reallocate a chunk to keep the actual size the same.
     */
    void coalesce();

  private:
    using SizeTuple = std::tuple<std::size_t, bool, std::size_t>;
    using AddressTuple = std::tuple<Pointer, bool, std::size_t>;
    using AddressMap = util::MemoryMap<SizeTuple>;
    using SizeMap = std::multimap<std::size_t, AddressTuple>;

    /*!
     * \brief Allocate from m_allocator.
     */
    void* allocateBlock(std::size_t bytes);

    /*!
     * \brief Deallocate from m_allocator.
     */
    void deallocateBlock(void* ptr, std::size_t bytes);

    /*!
     * \brief Insert a block to the used map.
     */
    void insertUsed(Pointer addr, std::size_t bytes, bool is_head,
                    std::size_t whole_bytes);

    /*!
     * \brief Insert a block to the free map.
     */
    void insertFree(Pointer addr, std::size_t bytes, bool is_head,
                    std::size_t whole_bytes);

    /*!
     * \brief Find a free block with (length <= bytes) as close to bytes in
     * length as possible.
     */
    SizeMap::const_iterator findFreeBlock(std::size_t bytes) const;

    /*!
     * \brief Merge all contiguous blocks in m_free_map.
     *
     * NOTE This method is rather expensive, but critical to avoid pool growth
     */
    void mergeFreeBlocks();

    /*!
     * \brief Release blocks from m_free_map that have is_head = true and return
     * the amount of memory released.
     */
    std::size_t releaseFreeBlocks();

    void do_coalesce();

    strategy::AllocationStrategy* m_allocator;
    const std::size_t m_initial_alloc_bytes;
    const std::size_t m_min_alloc_bytes;
    const std::size_t m_align_bytes;
    CoalesceHeuristic m_coalesce_heuristic;
    AddressMap m_used_map;
    SizeMap m_free_map;
    std::size_t m_curr_bytes;
    std::size_t m_actual_bytes;
    std::size_t m_highwatermark;
};

} // end of namespace strategy
} // end namespace umpire

#endif // UMPIRE_DynamicPoolMap_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef _DYNAMICSIZEPOOL_HPP
#define _DYNAMICSIZEPOOL_HPP

#include <cstddef>
#include <cassert>
#include <string>
#include <iostream>
#include <sstream>
#include <algorithm>

#include "umpire/strategy/StdAllocator.hpp"
#include "umpire/strategy/FixedSizePool.hpp"

#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/util/Macros.hpp"

template <class IA = StdAllocator>
class DynamicSizePool
{
protected:
  struct Block
  {
    char *data;
    std::size_t size;
    std::size_t blockSize;
    Block *next;
  };

  // Allocator for the underlying data
  typedef FixedSizePool<struct Block, IA, IA, (1<<6)> BlockPool;
  BlockPool blockPool;

  // Start of the nodes of used and free block lists
  struct Block *usedBlocks;
  struct Block *freeBlocks;

  // Total blocks in the pool
  std::size_t totalBlocks;

  // Total size allocated (bytes)
  std::size_t totalBytes;

  // Allocated size (bytes)
  std::size_t allocBytes;

  // Minimum size of initial allocation
  std::size_t minInitialBytes;

  // Minimum size for allocations
  std::size_t minBytes;

  // High water mark of allocations
  std::size_t highWatermark;

  // Pointer to our allocator's allocation strategy
  umpire::strategy::AllocationStrategy* allocator;

  // Search the list of free blocks and return a usable one if that exists, else NULL
  void findUsableBlock(struct Block *&best, struct Block *&prev, std::size_t size) {
    best = prev = NULL;
    for ( struct Block *iter = freeBlocks, *iterPrev = NULL ; iter ; iter = iter->next ) {
      if ( iter->size >= size && (!best || iter->size < best->size) ) {
        best = iter;
        prev = iterPrev;
        if ( iter->size == size )
          break;    // Exact match, won't find a better one, look no further
      }
      iterPrev = iter;
    }
  }

  inline std::size_t alignmentAdjust(const std::size_t size) {
    const std::size_t AlignmentBoundary = 16;
    return std::size_t (size + (AlignmentBoundary-1)) & ~(AlignmentBoundary-1);
  }

  // Allocate a new block and add it to the list of free blocks
  void allocateBlock(struct Block *&curr, struct Block *&prev, const std::size_t size) {
    std::size_t sizeToAlloc;

    if ( freeBlocks == NULL && usedBlocks == NULL )
      sizeToAlloc = std::max(size, minInitialBytes);
    else
      sizeToAlloc = std::max(size, minBytes);

    curr = prev = NULL;
    void *data = NULL;

    // Allocate data
    try {
      data = allocator->allocate(sizeToAlloc);
    }
    catch (...) {
      UMPIRE_LOG(Error,
          "\n\tMemory exhausted at allocation resource. "
          "Attempting to give blocks back.\n\t"
          << getCurrentSize() << " Allocated to pool, "
          << getFreeBlocks() << " Free Blocks, "
          << getInUseBlocks() << " Used Blocks\n"
      );
      freeReleasedBlocks();
      UMPIRE_LOG(Error,
          "\n\tMemory exhausted at allocation resource.  "
          "\n\tRetrying allocation operation: "
          << getCurrentSize() << " Bytes still allocated to pool, "
          << getFreeBlocks() << " Free Blocks, "
          << getInUseBlocks() << " Used Blocks\n"
      );
      try {
        data = allocator->allocate(sizeToAlloc);
        UMPIRE_LOG(Error,
          "\n\tMemory successfully recovered at resource.  Allocation succeeded\n"
        );
      }
      catch (...) {
        UMPIRE_LOG(Error,
          "\n\tUnable to allocate from resource even after giving back free blocks.\n"
          "\tThrowing to let application know we have no more memory: "
          << getCurrentSize() << " Bytes still allocated to pool\n"
          << getFreeBlocks() << " Partially Free Blocks, "
          << getInUseBlocks() << " Used Blocks\n"
        );
        throw;
      }
    }

    totalBlocks += 1;
    totalBytes += sizeToAlloc;

    // Allocate the block
    curr = (struct Block *) blockPool.allocate();
    assert("Failed to allocate block for freeBlock List" && curr);

    // Find next and prev such that next->data is still smaller than data (keep ordered)
    struct Block *next;
    for ( next = freeBlocks; next && next->data < data; next = next->next )
      prev = next;

    // Insert
    curr->data = static_cast<char *>(data);
    curr->size = sizeToAlloc;
    curr->blockSize = sizeToAlloc;
    curr->next = next;

    // Insert
    if (prev) prev->next = curr;
    else freeBlocks = curr;
  }

  void splitBlock(struct Block *&curr, struct Block *&prev, const std::size_t size) {
    struct Block *next;

    if ( curr->size == size ) {
      // Keep it
      next = curr->next;
    }
    else {
      // Split the block
      std::size_t remaining = curr->size - size;
      struct Block *newBlock = (struct Block *) blockPool.allocate();
      if (!newBlock) return;
      newBlock->data = curr->data + size;
      newBlock->size = remaining;
      newBlock->blockSize = 0;
      newBlock->next = curr->next;
      next = newBlock;
      curr->size = size;
    }

    if (prev) prev->next = next;
    else freeBlocks = next;
  }

  void releaseBlock(struct Block *curr, struct Block *prev) {
    assert(curr != NULL);

    if (prev) prev->next = curr->next;
    else usedBlocks = curr->next;

    // Find location to put this block in the freeBlocks list
    prev = NULL;
    for ( struct Block *temp = freeBlocks ; temp && temp->data < curr->data ; temp = temp->next )
      prev = temp;

    // Keep track of the successor
    struct Block *next = prev ? prev->next : freeBlocks;

    // Check if prev and curr can be merged
    if ( prev && prev->data + prev->size == curr->data && !curr->blockSize ) {
      prev->size = prev->size + curr->size;
      blockPool.deallocate(curr); // keep data
      curr = prev;
    }
    else if (prev) {
      prev->next = curr;
    }
    else {
      freeBlocks = curr;
    }

    // Check if curr and next can be merged
    if ( next && curr->data + curr->size == next->data && !next->blockSize ) {
      curr->size = curr->size + next->size;
      curr->next = next->next;
      blockPool.deallocate(next); // keep data
    }
    else {
      curr->next = next;
    }
  }

  std::size_t freeReleasedBlocks() {
    // Release the unused blocks
    struct Block *curr = freeBlocks;
    struct Block *prev = NULL;

    std::size_t freed = 0;

    while ( curr ) {
      struct Block *next = curr->next;
      // The free block list may contain partially released released blocks.
      // Make sure to only free blocks that are completely released.
      //
      if ( curr->size == curr->blockSize ) {
        totalBlocks -= 1;
        totalBytes -= curr->blockSize;
        freed += curr->blockSize;
        allocator->deallocate(curr->data);

        if ( prev )   prev->next = curr->next;
        else          freeBlocks = curr->next;

        blockPool.deallocate(curr);
      }
      else {
        prev = curr;
      }
      curr = next;
    }

    return freed;
  }

  void coalesceFreeBlocks(std::size_t size) {
    UMPIRE_LOG(Debug, "Allocator " << this
                        << " coalescing to "
                        << size << " bytes from "
                        << getFreeBlocks() << " free blocks\n");
    freeReleasedBlocks();
    void* ptr = allocate(size);
    deallocate(ptr);
  }

  void freeAllBlocks() {
    // Release the used blocks
    while(usedBlocks) {
      releaseBlock(usedBlocks, NULL);
    }

    freeReleasedBlocks();
    assert( "Not all blocks were released properly" && freeBlocks == NULL );
  }

public:
  DynamicSizePool(
      umpire::strategy::AllocationStrategy* strat,
      const std::size_t _minInitialBytes = (16 * 1024),
      const std::size_t _minBytes = 256
      )
    : blockPool(),
      usedBlocks(NULL),
      freeBlocks(NULL),
      totalBlocks(0),
      totalBytes(0),
      allocBytes(0),
      minInitialBytes(_minInitialBytes),
      minBytes(_minBytes),
      highWatermark(0),
      allocator(strat) { }

  ~DynamicSizePool() { freeAllBlocks(); }

  void *allocate(std::size_t size) {
    struct Block *best, *prev;
    size = alignmentAdjust(size);
    findUsableBlock(best, prev, size);

    // Allocate a block if needed
    if (!best) allocateBlock(best, prev, size);
    assert(best);

    // Split the free block
    splitBlock(best, prev, size);

    // Push node to the list of used nodes
    best->next = usedBlocks;
    usedBlocks = best;

    // Increment the allocated size
    allocBytes += size;

    if ( allocBytes > highWatermark )
      highWatermark = allocBytes;

    // Return the new pointer
    return usedBlocks->data;
  }

  void deallocate(void *ptr) {
    assert(ptr);

    // Find the associated block
    struct Block *curr = usedBlocks, *prev = NULL;
    for ( ; curr && curr->data != ptr; curr = curr->next ) {
      prev = curr;
    }
    if (!curr) return;

    // Remove from allocBytes
    allocBytes -= curr->size;

    // Release it
    releaseBlock(curr, prev);
  }

  std::size_t getCurrentSize() const { return allocBytes; }

  std::size_t getActualSize() const {
    return totalBytes;
  }

  std::size_t getHighWatermark() const {
    return highWatermark;
  }

  std::size_t getBlocksInPool() const {
    return totalBlocks;
  }

  std::size_t getLargestAvailableBlock() const {
    std::size_t largest_block{0};
    for (struct Block *temp = freeBlocks; temp; temp = temp->next)
      if ( temp->size > largest_block )
        largest_block = temp->size;
    return largest_block;
  }

  std::size_t getReleasableSize() const {
    std::size_t nblocks = 0;
    std::size_t nbytes = 0;
    for (struct Block *temp = freeBlocks; temp; temp = temp->next) {
      if ( temp->size == temp->blockSize ) {
        nbytes += temp->blockSize;
        nblocks++;
      }
    }
    return nblocks > 1 ? nbytes : 0;
  }

  std::size_t getFreeBlocks() const {
    std::size_t nb = 0;
    for (struct Block *temp = freeBlocks; temp; temp = temp->next)
      if ( temp->size == temp->blockSize )
        nb++;
    return nb;
  }

  std::size_t getInUseBlocks() const {
    std::size_t nb = 0;
    for (struct Block *temp = usedBlocks; temp; temp = temp->next) nb++;
    return nb;
  }

  void coalesce() {
    if ( getFreeBlocks() > 1 ) {
      std::size_t size_to_coalesce = freeReleasedBlocks();

      UMPIRE_LOG(Debug, "Attempting to coalesce "
                      << size_to_coalesce << " bytes");

      coalesceFreeBlocks(size_to_coalesce);
    }
  }

  void release()
  {
    freeReleasedBlocks();
  }
};

#endif
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/strategy/FixedPool.hpp"

#include "umpire/util/Macros.hpp"

#include <sstream>
#include <cstring>
#include <cstdlib>
#include <algorithm>

#if !defined(_MSC_VER)
#define  _XOPEN_SOURCE_EXTENDED 1
#include <strings.h>
#endif

namespace umpire {
namespace strategy {

inline int find_first_set(int i)
{
#if defined(_MSC_VER)
  unsigned long bit;
  unsigned long i_l = static_cast<unsigned long>(i);
  _BitScanForward(&bit, i_l);
  return static_cast<int>(bit);
#else
  return ffs(i);
#endif
}


static constexpr std::size_t bits_per_int = sizeof(int) * 8;

FixedPool::Pool::Pool(AllocationStrategy* allocation_strategy,
                      const std::size_t object_bytes, const std::size_t objects_per_pool,
                      const std::size_t avail_bytes) :
  strategy(allocation_strategy),
  data(reinterpret_cast<char*>(strategy->allocate(object_bytes * objects_per_pool))),
  avail(reinterpret_cast<int*>(std::malloc(avail_bytes))),
  num_avail(objects_per_pool)
{
  // Set all bits to 1
  const unsigned char not_zero = static_cast<unsigned char>(~0);
  std::memset(avail, not_zero, avail_bytes);
}

FixedPool::FixedPool(const std::string& name, int id,
                     Allocator allocator, const std::size_t object_bytes,
                     const std::size_t objects_per_pool) noexcept :
  AllocationStrategy{name, id},
  m_strategy{allocator.getAllocationStrategy()},
  m_obj_bytes{object_bytes},
  m_obj_per_pool{objects_per_pool},
  m_data_bytes{m_obj_bytes * m_obj_per_pool},
  m_avail_bytes{objects_per_pool/bits_per_int + 1},
  m_current_bytes{0},
  m_actual_bytes{0},
  m_highwatermark{0},
  m_pool{}
{
  newPool();
}

FixedPool::~FixedPool()
{
  std::vector<void*> leaked_addrs{};

  for (auto& p : m_pool) {
    if (m_obj_per_pool != p.num_avail) {
      for (unsigned int int_index = 0; int_index < m_avail_bytes; ++int_index)
        for (unsigned int bit_index = 0; bit_index < bits_per_int; ++bit_index) {
          if (!(p.avail[int_index] & 1 << bit_index)) {
            const std::size_t index{int_index * bits_per_int + bit_index};
            leaked_addrs.push_back(
              static_cast<void*>(p.data + m_obj_bytes * index));
          }
        }
    }
  }

  if (leaked_addrs.size() > 0) {
    const std::size_t max_addr{25};
    std::stringstream ss;
    ss << "There are " << leaked_addrs.size() << " addresses";
    ss << " not deallocated at destruction. This will cause leak(s). ";
    if (leaked_addrs.size() <= max_addr)
      ss << "Addresses:";
    else
      ss << "First " << max_addr << " addresses:";
    for (std::size_t i = 0; i < std::min(max_addr, leaked_addrs.size()); ++i) {
      if (i % 5 == 0) ss << "\n\t";
      ss << " " << leaked_addrs[i];
    }
    UMPIRE_LOG(Warning, ss.str());
  } else {
    for (auto& p : m_pool) {
      p.strategy->deallocate(p.data);
      std::free(p.avail);
    }
  }
}

void
FixedPool::newPool()
{
  m_pool.emplace_back(m_strategy, m_obj_bytes, m_obj_per_pool, m_avail_bytes * sizeof(int));
  m_actual_bytes += m_avail_bytes + m_data_bytes;
}

void*
FixedPool::allocInPool(Pool& p)
{
  if (!p.num_avail) return nullptr;

  for (unsigned int int_index = 0; int_index < m_avail_bytes; ++int_index) {
    // Return the index of the first 1 bit
    const int bit_index = find_first_set(p.avail[int_index]) - 1;
    if (bit_index >= 0) {
      const std::size_t index = int_index * bits_per_int + bit_index;
      if (index < m_obj_per_pool) {
        // Flip bit 1 -> 0
        p.avail[int_index] ^= 1 << bit_index;
        p.num_avail--;
        return static_cast<void*>(p.data + m_obj_bytes * index);
      }
    }
  }

  UMPIRE_ASSERT("FixedPool::allocInPool(): num_avail > 0, but no available slots" && 0);
  return nullptr;
}

void*
FixedPool::allocate(std::size_t bytes)
{
  // Check that bytes passed matches m_obj_bytes or bytes was not passed (default = 0)
  UMPIRE_ASSERT(!bytes || bytes == m_obj_bytes);

  void* ptr = nullptr;

  for (auto it = m_pool.rbegin(); it != m_pool.rend(); ++it) {
    ptr = allocInPool(*it);
    if (ptr) {
      m_current_bytes += m_obj_bytes;
      m_highwatermark = std::max(m_highwatermark, m_current_bytes);
      break;
    }
  }

  if (!ptr) {
    newPool();
    ptr = allocate(bytes);
  }

  if (!ptr) {
    UMPIRE_ERROR("FixedPool::allocate(size=" << m_obj_bytes << "): Could not allocate");
  }
  return ptr;
}

void
FixedPool::deallocate(void* ptr)
{
  for (auto& p : m_pool) {
    const char* t_ptr = reinterpret_cast<char*>(ptr);
    const ptrdiff_t offset = t_ptr - p.data;
    if ((offset >= 0) && (offset < static_cast<ptrdiff_t>(m_data_bytes))) {
      const std::size_t alloc_index = offset / m_obj_bytes;
      const std::size_t int_index   = alloc_index / bits_per_int;
      const short  bit_index   = alloc_index % bits_per_int;

      UMPIRE_ASSERT(! (p.avail[int_index] & (1 << bit_index)));

        // Flip bit 0 -> 1
      p.avail[int_index] ^= 1 << bit_index;
      p.num_avail++;

      m_current_bytes -= m_obj_bytes;

      return;
    }
  }

  UMPIRE_ERROR("Could not find the pointer to deallocate");
}

std::size_t
FixedPool::getCurrentSize() const noexcept
{
  return m_current_bytes;
}

std::size_t
FixedPool::getActualSize() const noexcept
{
  return m_actual_bytes;
}

std::size_t
FixedPool::getHighWatermark() const noexcept
{
  return m_highwatermark;
}

Platform
FixedPool::getPlatform() noexcept
{
  return m_strategy->getPlatform();
}

std::size_t
FixedPool::numPools() const noexcept
{
  return m_pool.size();
}

bool
FixedPool::pointerIsFromPool(void* ptr) const noexcept
{
  for (auto& p : m_pool) {
    const char* t_ptr = reinterpret_cast<char*>(ptr);
    const ptrdiff_t offset = t_ptr - p.data;
    if ((offset >= 0) && (offset < static_cast<ptrdiff_t>(m_data_bytes))) {
      return true;
    }
  }

  return false;
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_FixedPool_HPP
#define UMPIRE_FixedPool_HPP

#include "umpire/Allocator.hpp"

#include "umpire/strategy/AllocationStrategy.hpp"

#include <cstddef>
#include <vector>

namespace umpire {
namespace strategy {

/*!
 * \brief Pool for fixed size allocations
 *
 * This AllocationStrategy provides an efficient pool for fixed size
 * allocations, and used to quickly allocate and deallocate objects.
 */
class FixedPool : public AllocationStrategy
{
  public:
    /*!
     * \brief Constructs a FixedPool.
     *
     * \param name The allocator name for reference later in ResourceManager
     * \param id The allocator id for reference later in ResourceManager
     * \param allocator Used for data allocation. It uses std::malloc
     * for internal tracking of these allocations.
     * \param object_bytes The fixed size (in bytes) for each allocation
     * \param objects_per_pool Number of objects in each sub-pool
     * internally. Performance likely improves if this is large, at
     * the cost of memory usage. This does not have to be a multiple
     * of sizeof(int)*8, but it will also likely improve performance
     * if so.
     */
    FixedPool(const std::string& name, int id,
              Allocator allocator, const std::size_t object_bytes,
              const std::size_t objects_per_pool = 64 * sizeof(int) * 8) noexcept;

    ~FixedPool();

    FixedPool(const FixedPool&) = delete;

    void* allocate(std::size_t bytes = 0) override final;
    void deallocate(void* ptr) override final;

    std::size_t getCurrentSize() const noexcept override final;
    std::size_t getHighWatermark() const noexcept override final;
    std::size_t getActualSize() const noexcept override final;
    Platform getPlatform() noexcept override final;

    bool pointerIsFromPool(void* ptr) const noexcept;

    std::size_t numPools() const noexcept;

  private:
    struct Pool {
      AllocationStrategy* strategy;
      char* data;
      int* avail;
      std::size_t num_avail;
      Pool(AllocationStrategy* allocation_strategy,
           const std::size_t object_bytes, const std::size_t objects_per_pool,
           const std::size_t avail_bytes);
    };

    void newPool();
    void* allocInPool(Pool& p);

    AllocationStrategy* m_strategy;
    std::size_t m_obj_bytes;
    std::size_t m_obj_per_pool;
    std::size_t m_data_bytes;
    std::size_t m_avail_bytes;
    std::size_t m_current_bytes;
    std::size_t m_actual_bytes;
    std::size_t m_highwatermark;
    std::vector<Pool> m_pool;
    // NOTE: struct Pool lacks a non-trivial destructor. If m_pool is
    // ever reduced in size, then .data and .avail have to be manually
    // deallocated to avoid a memory leak.
};

} // end namespace strategy
} // end namespace umpire

#endif // UMPIRE_FixedPool_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef _FIXEDSIZEPOOL_HPP
#define _FIXEDSIZEPOOL_HPP

#include <cstring>
#include <iostream>
#include <stdio.h>
#include "StdAllocator.hpp"

#if defined(_MSC_VER)
#pragma warning( push )
#pragma warning( disable: 4244 )
#pragma warning( disable: 4245 )
#pragma warning( disable: 4267 )
#endif

inline int find_first_set(int i)
{
#if defined(_MSC_VER)
  unsigned long bit;
  unsigned long i_l = static_cast<unsigned long>(i);
  _BitScanForward(&bit, i_l);
  return static_cast<int>(bit);
#else
  return ffs(i);
#endif
}

template<class T, class MA, class IA = StdAllocator, int NP=(1<<6)>
class FixedSizePool
{
protected:
  struct Pool
  {
    unsigned char *data;
    unsigned int *avail;
    unsigned int numAvail;
    struct Pool* next;
  };

  struct Pool *pool;
  const std::size_t numPerPool;
  const std::size_t totalPoolSize;

  std::size_t numBlocks;

  void newPool(struct Pool **pnew) {
    struct Pool *p = static_cast<struct Pool *>(IA::allocate(sizeof(struct Pool) + NP * sizeof(unsigned int)));
    p->numAvail = numPerPool;
    p->next = NULL;

    p->data  = reinterpret_cast<unsigned char*>(MA::allocate(numPerPool * sizeof(T)));
    p->avail = reinterpret_cast<unsigned int *>(p + 1);
    for (int i = 0; i < NP; i++) p->avail[i] = (~0);

    *pnew = p;
  }

  T* allocInPool(struct Pool *p) {
    if (!p->numAvail) return NULL;

    for (int i = 0; i < NP; i++) {
      const int bit = find_first_set(p->avail[i]) - 1;
      if (bit >= 0) {
        p->avail[i] ^= 1 << bit;
        p->numAvail--;
        const int entry = i * sizeof(unsigned int) * 8 + bit;
        return reinterpret_cast<T*>(p->data) + entry;
      }
    }

    return NULL;
  }

public:
  static inline FixedSizePool &getInstance() {
    static FixedSizePool instance;
    return instance;
  }

  FixedSizePool()
    : numPerPool(NP * sizeof(unsigned int) * 8),
      totalPoolSize(sizeof(struct Pool) +
            numPerPool * sizeof(T) +
                    NP * sizeof(unsigned int)),
      numBlocks(0)
  { newPool(&pool); }

  ~FixedSizePool() {
    for (struct Pool *curr = pool; curr; ) {
      struct Pool *next = curr->next;
      MA::deallocate(curr->data);
      IA::deallocate(curr);
      curr = next;
    }
  }

  T* allocate() {
    T* ptr = NULL;

    struct Pool *prev = NULL;
    struct Pool *curr = pool;
    while (!ptr && curr) {
      ptr = allocInPool(curr);
      prev = curr;
      curr = curr->next;
    }

    if (!ptr) {
      newPool(&prev->next);
      ptr = allocate();
      // TODO: In this case we should reverse the linked list for optimality
    }
    else {
      numBlocks++;
    }
    return ptr;
  }

  void deallocate(T* ptr) {
    int i = 0;
    for (struct Pool *curr = pool; curr; curr = curr->next) {
      const T* start = reinterpret_cast<T*>(curr->data);
      const T* end   = reinterpret_cast<T*>(curr->data) + numPerPool;
      if ( (ptr >= start) && (ptr < end) ) {
        // indexes bits 0 - numPerPool-1
        const int indexD = ptr - reinterpret_cast<T*>(curr->data);
        const int indexI = indexD / ( sizeof(unsigned int) * 8 );
        const int indexB = indexD % ( sizeof(unsigned int) * 8 );
#ifndef NDEBUG
        if ((curr->avail[indexI] & (1 << indexB))) {
          std::cerr << "Trying to deallocate an entry that was not marked as allocated" << std::endl;
    }
#endif
        curr->avail[indexI] ^= 1 << indexB;
        curr->numAvail++;
        numBlocks--;
        return;
      }
      i++;
    }
    std::cerr << "Could not find pointer to deallocate" << std::endl;
    throw(std::bad_alloc());
  }

  /// Return allocated size to user.
  std::size_t getCurrentSize() const { return numBlocks * sizeof(T); }

  /// Return total size with internal overhead.
  std::size_t getActualSize() const {
    return numPools() * totalPoolSize;
  }

  /// Return the number of pools
  std::size_t numPools() const {
    std::size_t np = 0;
    for (struct Pool *curr = pool; curr; curr = curr->next) np++;
    return np;
  }

  /// Return the pool size
  std::size_t poolSize() const { return totalPoolSize; }
};

#if defined(_MSC_VER)
#pragma warning( pop )
#endif

#endif // _FIXEDSIZEPOOL_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/util/Macros.hpp"
#include "umpire/strategy/MixedPool.hpp"
#include "umpire/util/make_unique.hpp"

#include <cstdint>
#include <algorithm>

namespace umpire {
namespace strategy {

MixedPool::MixedPool(const std::string& name, int id,
                     Allocator allocator,
                     std::size_t smallest_fixed_obj_size,
                     std::size_t largest_fixed_obj_size,
                     std::size_t max_initial_fixed_pool_size,
                     std::size_t fixed_size_multiplier,
                     const std::size_t dynamic_initial_alloc_size,
                     const std::size_t dynamic_min_alloc_size,
                     const std::size_t dynamic_align_bytes,
                     DynamicPoolMap::CoalesceHeuristic dynamic_coalesce_heuristic) noexcept :
  AllocationStrategy{name, id},
  m_map{},
  m_fixed_pool_map{},
  m_fixed_pool{},
  m_dynamic_pool{"internal_dynamic_pool", -1, allocator,
                 dynamic_initial_alloc_size,
                 dynamic_min_alloc_size,
                 dynamic_align_bytes,
                 dynamic_coalesce_heuristic},
  m_allocator{allocator.getAllocationStrategy()}
{
  std::size_t obj_size{smallest_fixed_obj_size};
  while (obj_size <= largest_fixed_obj_size) {
    const std::size_t obj_per_pool{
      std::min(64 * sizeof(int) * 8, max_initial_fixed_pool_size / obj_size)};
    if (obj_per_pool > 1) {
      m_fixed_pool.emplace_back(util::make_unique<FixedPool>("internal_fixed_pool", -1, allocator, obj_size, obj_per_pool));
      m_fixed_pool_map.emplace_back(obj_size);
    } else {
      break;
    }
    obj_size *= fixed_size_multiplier;
  }

  if (m_fixed_pool.size() == 0) {
    UMPIRE_LOG(Debug, "Mixed Pool is reverting to a dynamic pool");
  }
}

void* MixedPool::allocate(std::size_t bytes)
{
  // Find pool index
  int index = 0;
  for (std::size_t i = 0; i < m_fixed_pool_map.size(); ++i) {
    if (bytes > m_fixed_pool_map[index]) { index++; }
    else { break; }
  }

  void* mem;

  if (static_cast<std::size_t>(index) < m_fixed_pool.size()) {
    // allocate in fixed pool
    mem = m_fixed_pool[index]->allocate();
    m_map[reinterpret_cast<uintptr_t>(mem)] = index;
  }
  else {
    // allocate in dynamic pool
    mem = m_dynamic_pool.allocate(bytes);
    m_map[reinterpret_cast<uintptr_t>(mem)] = -1;
  }
  return mem;
}

void MixedPool::deallocate(void* ptr)
{
  auto iter = m_map.find(reinterpret_cast<uintptr_t>(ptr));
  if (iter != m_map.end()) {
    const int index = iter->second;
    if (index < 0) {
      m_dynamic_pool.deallocate(ptr);
    }
    else {
      m_fixed_pool[index]->deallocate(ptr);
    }
  }
}

void MixedPool::release()
{
  UMPIRE_LOG(Debug, "MixedPool::release(): Not yet implemented");
}

std::size_t MixedPool::getCurrentSize() const noexcept
{
  std::size_t size = 0;
  for (auto& fp : m_fixed_pool) size += fp->getCurrentSize();
  size += m_dynamic_pool.getCurrentSize();
  return size;
}

std::size_t MixedPool::getActualSize() const noexcept
{
  std::size_t size = 0;
  for (auto& fp : m_fixed_pool) size += fp->getActualSize();
  size += m_dynamic_pool.getActualSize();
  return size;
}

std::size_t MixedPool::getHighWatermark() const noexcept
{
  std::size_t size = 0;
  for (auto& fp : m_fixed_pool) size += fp->getHighWatermark();
  size += m_dynamic_pool.getHighWatermark();
  return size;
}

Platform MixedPool::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

}
}









          

      

      

    

  

  
    
    Program Listing for File MixedPool.hpp
    

    

    
 
  

    
      
          
            
  
Program Listing for File MixedPool.hpp

↰ Return to documentation for file (umpire/strategy/MixedPool.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MixedPool_HPP
#define UMPIRE_MixedPool_HPP

#include <memory>
#include <vector>
#include <map>

#include "umpire/strategy/AllocationStrategy.hpp"

#include "umpire/strategy/DynamicPoolMap.hpp"
#include "umpire/strategy/FixedPool.hpp"

#include "umpire/strategy/DynamicPoolHeuristic.hpp"

#include "umpire/Allocator.hpp"

namespace umpire {
namespace strategy {

/**
 * \brief A faster pool that pulls from a series of pools
 *
 * Pool implementation using a series of FixedPools for small sizes,
 * and a DynamicPool for sizes larger than (1 << LastFixed) bytes.
 */
class MixedPool :
  public AllocationStrategy
{
  public:
  /**
   * \brief Creates a MixedPool of one or more fixed pools and a dynamic pool
   * for large allocations.
   *
   * \param name Name of the pool
   * \param id Unique identifier for lookup later in ResourceManager
   * \param allocator Underlying allocator
   * \param smallest_fixed_obj_size Smallest fixed pool object size in bytes
   * \param largest_fixed_obj_size Largest fixed pool object size in bytes
   * \param max_initial_fixed_pool_size Largest initial size of any fixed pool
   * \param fixed_size_multiplier Fixed pool object size increase factor
   * \param dynamic_initial_alloc_size Size the dynamic pool initially allocates
   * \param dynamic_min_alloc_bytes Minimum size of all future allocations in the dynamic pool
   * \param dynamic_align_bytes Size with which to align allocations (for the dynamic pool)
   * \param coalesce_heuristic Heuristic callback function (for the dynamic pool)
   */
    MixedPool(
      const std::string& name, int id,
      Allocator allocator,
      std::size_t smallest_fixed_obj_size = (1 << 8),          // 256B
      std::size_t largest_fixed_obj_size = (1 << 17),          // 1024K
      std::size_t max_initial_fixed_pool_size = 1024*1024 * 2, // 2MB
      std::size_t fixed_size_multiplier = 16,                  // 16x over previous size
      const std::size_t dynamic_initial_alloc_size = (512 * 1024 * 1024),
      const std::size_t dynamic_min_alloc_size = (1 * 1024 *1024),
      const std::size_t dynamic_align_bytes = 16,
      DynamicPoolMap::CoalesceHeuristic dynamic_coalesce_heuristic = heuristic_percent_releasable(100)) noexcept;

    void* allocate(std::size_t bytes) override;
    void deallocate(void* ptr) override;

    void release() override;

    std::size_t getCurrentSize() const noexcept override;
    std::size_t getActualSize() const noexcept override;
    std::size_t getHighWatermark() const noexcept override;

    Platform getPlatform() noexcept override;

  private:
    using IntMap = std::map<uintptr_t, int>;
    IntMap m_map;
    std::vector<std::size_t> m_fixed_pool_map;
    std::vector<std::unique_ptr<FixedPool>> m_fixed_pool;
    DynamicPoolMap m_dynamic_pool;
    AllocationStrategy* m_allocator;
};

} // end of namespace strategy
} // end namespace umpire

#endif // UMPIRE_MixedPool_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/strategy/MonotonicAllocationStrategy.hpp"
#include "umpire/util/Macros.hpp"

#include "umpire/ResourceManager.hpp"

namespace umpire {

namespace strategy {

MonotonicAllocationStrategy::MonotonicAllocationStrategy(
    const std::string& name,
    int id,
    Allocator allocator,
    std::size_t capacity) :
  AllocationStrategy(name, id),
  m_size(0),
  m_capacity(capacity),
  m_allocator(allocator.getAllocationStrategy())
{
  m_block = m_allocator->allocate(m_capacity);
}

MonotonicAllocationStrategy::~MonotonicAllocationStrategy()
{
  m_allocator->deallocate(m_block);
}

void*
MonotonicAllocationStrategy::allocate(std::size_t bytes)
{
  void* ret = static_cast<char*>(m_block) + m_size;
  m_size += bytes;

  if (m_size > m_capacity) {
    UMPIRE_ERROR("MonotonicAllocationStrategy capacity exceeded " << m_size << " > " << m_capacity);
  }

  UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ret);

  return ret;
}

void
MonotonicAllocationStrategy::deallocate(void* UMPIRE_UNUSED_ARG(ptr))
{}

std::size_t
MonotonicAllocationStrategy::getCurrentSize() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << m_size);
  return m_size;
}

std::size_t
MonotonicAllocationStrategy::getHighWatermark() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << m_capacity);
  return m_capacity;
}

Platform
MonotonicAllocationStrategy::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MonotonicAllocationStrategy_HPP
#define UMPIRE_MonotonicAllocationStrategy_HPP

#include <vector>

#include "umpire/strategy/AllocationStrategy.hpp"

#include "umpire/Allocator.hpp"

namespace umpire {

namespace strategy {

class MonotonicAllocationStrategy :
  public AllocationStrategy
{
  public:
    MonotonicAllocationStrategy(
        const std::string& name,
        int id,
        Allocator allocator,
        std::size_t capacity);

    ~MonotonicAllocationStrategy();

    void* allocate(std::size_t bytes);

    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;

  private:
    void* m_block;

    std::size_t m_size;
    std::size_t m_capacity;

    strategy::AllocationStrategy* m_allocator;
};

} // end of namespace strategy
} // end of namespace umpire

#endif // UMPIRE_MonotonicAllocationStrategy_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/strategy/NamedAllocationStrategy.hpp"
#include "umpire/util/Macros.hpp"

namespace umpire {
namespace strategy {

NamedAllocationStrategy::NamedAllocationStrategy(
    const std::string& name,
    int id,
    Allocator allocator) :
  AllocationStrategy(name, id),
  m_allocator(allocator.getAllocationStrategy())
{
}

void*
NamedAllocationStrategy::allocate(std::size_t bytes)
{
  return m_allocator->allocate(bytes);
}

void
NamedAllocationStrategy::deallocate(void* ptr)
{
  return m_allocator->deallocate(ptr);
}

std::size_t
NamedAllocationStrategy::getCurrentSize() const noexcept
{
  return 0;
}

std::size_t
NamedAllocationStrategy::getHighWatermark() const noexcept
{
  return 0;
}

Platform
NamedAllocationStrategy::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_NamedAllocationStrategy_HPP
#define UMPIRE_NamedAllocationStrategy_HPP

#include "umpire/strategy/AllocationStrategy.hpp"

#include "umpire/Allocator.hpp"

namespace umpire {
namespace strategy {

class NamedAllocationStrategy :
  public AllocationStrategy
{
  public:
    NamedAllocationStrategy(
        const std::string& name,
        int id,
        Allocator allocator);

    void* allocate(std::size_t bytes) override;
    void deallocate(void* ptr) override;

    std::size_t getCurrentSize() const noexcept override;
    std::size_t getHighWatermark() const noexcept override;

    Platform getPlatform() noexcept override;

  protected:
    strategy::AllocationStrategy* m_allocator;
};

} // end of namespace strategy
} // end of namespace umpire

#endif
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/strategy/NumaPolicy.hpp"
#include "umpire/util/Macros.hpp"

#include "umpire/ResourceManager.hpp"

#include "umpire/util/numa.hpp"

#include <algorithm>

namespace umpire {

namespace strategy {

NumaPolicy::NumaPolicy(
    const std::string& name,
    int id,
    Allocator allocator,
    int numa_node):
  AllocationStrategy(name, id),
  m_allocator(allocator.getAllocationStrategy()),
  m_platform(Platform::cpu),
  m_node(numa_node)
{
  if (numa_node < 0) {
    UMPIRE_ERROR("NumaPolicy error: NUMA nodes are always non-negative ints");
  }
  if (allocator.getPlatform() != Platform::cpu) {
    UMPIRE_ERROR("NumaPolicy error: allocator is not of cpu type");
  }

#if defined(UMPIRE_ENABLE_DEVICE)
  auto host_nodes = numa::get_host_nodes();
  if (std::find(host_nodes.begin(), host_nodes.end(),
                m_node) == host_nodes.end()) {
    // This is a device node
#if defined(UMPIRE_ENABLE_CUDA)
    m_platform = Platform::cuda;
#elif defined(UMPIRE_ENABLE_HIP)
    m_platform = Platform::hip;
#else
    UMPIRE_ERROR("Could not determine device platform.");
#endif
  }
#endif
}

void*
NumaPolicy::allocate(std::size_t bytes)
{
  void *ret = m_allocator->allocate(bytes);

  numa::move_to_node(ret, bytes, m_node);

  UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ret);

  return ret;
}

void
NumaPolicy::deallocate(void* ptr)
{
  m_allocator->deallocate(ptr);
}

std::size_t
NumaPolicy::getCurrentSize() const noexcept
{
  return m_allocator->getCurrentSize();
}

std::size_t
NumaPolicy::getHighWatermark() const noexcept
{
  return m_allocator->getHighWatermark();
}

Platform
NumaPolicy::getPlatform() noexcept
{
  return m_platform;
}

int
NumaPolicy::getNode() const noexcept
{
  return m_node;
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_NumaPolicy_HPP
#define UMPIRE_NumaPolicy_HPP

#include <vector>

#include "umpire/strategy/AllocationStrategy.hpp"

#include "umpire/Allocator.hpp"

namespace umpire {

namespace strategy {

/*!
 * \brief Use NUMA interface to locate memory to a specific NUMA node.
 *
 * This AllocationStrategy provides a method of ensuring memory sits
 * on a specific NUMA node. This can be used either for optimization,
 * or for moving memory between the host and devices.
 */
class NumaPolicy :
  public AllocationStrategy
{
  public:
    NumaPolicy(
          const std::string& name
        , int id
        , Allocator allocator
        , int numa_node);

    void* allocate(std::size_t bytes);
    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;

    int getNode() const noexcept;

  private:
    strategy::AllocationStrategy* m_allocator;
    Platform m_platform;
    int m_node;
};

} // end of namespace strategy
} // end of namespace umpire

#endif // UMPIRE_NumaPolicy_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/strategy/SizeLimiter.hpp"

#include "umpire/ResourceManager.hpp"

namespace umpire {
namespace strategy {

SizeLimiter::SizeLimiter(
    const std::string& name,
    int id,
    Allocator allocator,
    std::size_t size_limit) :
  AllocationStrategy(name, id),
  m_allocator(allocator.getAllocationStrategy()),
  m_size_limit(size_limit),
  m_total_size(0)
{
}

void* SizeLimiter::allocate(std::size_t bytes)
{
  m_total_size += bytes;

  if (m_total_size > m_size_limit) {
    m_total_size -= bytes;
    UMPIRE_ERROR("Size limit exceeded.");
  }

  return m_allocator->allocate(bytes);

}

void SizeLimiter::deallocate(void* ptr)
{
  m_total_size -= ResourceManager::getInstance().getSize(ptr);
  m_allocator->deallocate(ptr);

}

std::size_t SizeLimiter::getCurrentSize() const noexcept
{
  return 0;
}

std::size_t SizeLimiter::getHighWatermark() const noexcept
{
  return 0;
}

Platform SizeLimiter::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_SizeLimiter_HPP
#define UMPIRE_SizeLimiter_HPP

#include <memory>

#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/Allocator.hpp"

namespace umpire {
namespace strategy {

/*!
 *
 * \brief An allocator with a limited total size.
 *
 * Using this AllocationStrategy with another can be a good way to limit the
 * total size of allocations made on a particular resource or from a particular
 * context.
 */
class SizeLimiter :
  public AllocationStrategy
{
  public:
      SizeLimiter(
        const std::string& name,
        int id,
        Allocator allocator,
        std::size_t size_limit);

    void* allocate(std::size_t bytes);
    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;
  private:
    strategy::AllocationStrategy* m_allocator;

    std::size_t m_size_limit;
    std::size_t m_total_size;
};

} // end of namespace strategy
} // end namespace umpire

#endif // UMPIRE_SizeLimiter_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/strategy/SlotPool.hpp"

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace strategy {

SlotPool::SlotPool(
    const std::string& name,
    int id,
    Allocator allocator,
    std::size_t slots):
  AllocationStrategy(name, id),
  m_current_size(0),
  m_highwatermark(0),
  m_slots(slots),
  m_allocator(allocator.getAllocationStrategy())
{
  UMPIRE_LOG(Debug, "Creating " << m_slots << "-slot pool.");

  m_lengths = new int64_t[m_slots];
  m_pointers = new void*[m_slots];

  for (std::size_t i = 0; i < m_slots; ++i) {
    m_pointers[i] = nullptr;
    m_lengths[i] = 0;
  }
}

SlotPool::~SlotPool()
{

  for (std::size_t i = 0; i < m_slots; ++i) {
    if (m_pointers[i]) {
      m_allocator->deallocate(m_pointers[i]);
      m_pointers[i] = nullptr;
      m_lengths[i] = 0;
    }
  }

  delete[] m_lengths;
  delete[] m_pointers;
}


void*
SlotPool::allocate(std::size_t bytes)
{
  void* ptr = nullptr;
  int64_t int_bytes = static_cast<int64_t>(bytes);

  if (int_bytes < 0) {
    UMPIRE_ERROR("allocation request of size: "
        << bytes << " bytes is too large for this pool");
  }

  for (std::size_t i = 0; i < m_slots; ++i) {
     if (m_lengths[i] == int_bytes) {
        m_lengths[i] = -m_lengths[i] ;
        ptr = m_pointers[i] ;
        break ;
     } else if (m_lengths[i] == 0) {
        m_lengths[i] = -int_bytes;
        m_pointers[i] = m_allocator->allocate(bytes);
        ptr = m_pointers[i] ;
        break ;
     }
  }

  UMPIRE_LOG(Debug, "(bytes=" << bytes << ") returning " << ptr);
  return ptr;
}

void
SlotPool::deallocate(void* ptr)
{
  UMPIRE_LOG(Debug, "(ptr=" << ptr << ")");
  for (std::size_t i = 0; i < m_slots; ++i) {
    if (m_pointers[i] == ptr) {
      m_lengths[i] = -m_lengths[i];
      ptr = nullptr;
      break;
    }
  }
}

std::size_t
SlotPool::getCurrentSize() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << m_current_size);
  return m_current_size;
}

std::size_t
SlotPool::getHighWatermark() const noexcept
{
  UMPIRE_LOG(Debug, "() returning " << m_highwatermark);
  return m_highwatermark;
}

Platform
SlotPool::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}


} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_SlotPool_HPP
#define UMPIRE_SlotPool_HPP

#include <memory>
#include <vector>

#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/Allocator.hpp"

namespace umpire {
namespace strategy {

class SlotPool :
  public AllocationStrategy
{
  public:
    SlotPool(
      const std::string& name,
      int id,
      Allocator allocator,
      std::size_t slots);

    ~SlotPool();

    void* allocate(std::size_t bytes);
    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;
  private:
    void init();

    void** m_pointers;
    int64_t* m_lengths;

    std::size_t m_current_size;
    std::size_t m_highwatermark;

    std::size_t m_slots;

    strategy::AllocationStrategy* m_allocator;
};

} // end of namespace strategy
} // end namespace umpire

#endif // UMPIRE_SlotPool_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef _STDALLOCATOR_HPP
#define _STDALLOCATOR_HPP

#include <cstdlib>

struct StdAllocator
{
  static inline void* allocate(std::size_t size) { return std::malloc(size); }
  static inline void  deallocate(void *ptr) { std::free(ptr); }
};

#endif
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/ResourceManager.hpp"
#include "umpire/strategy/ThreadSafeAllocator.hpp"
#include "umpire/util/Macros.hpp"

namespace umpire {
namespace strategy {

ThreadSafeAllocator::ThreadSafeAllocator(
    const std::string& name,
    int id,
    Allocator allocator) :
  AllocationStrategy(name, id),
  m_allocator(allocator.getAllocationStrategy()),
  m_mutex()
{
}

void*
ThreadSafeAllocator::allocate(std::size_t bytes)
{
  std::lock_guard<std::mutex> lock(m_mutex);
  void *ret = m_allocator->allocate(bytes);
  return ret;
}

void
ThreadSafeAllocator::deallocate(void* ptr)
{
  std::lock_guard<std::mutex> lock(m_mutex);
  m_allocator->deallocate(ptr);
}

std::size_t
ThreadSafeAllocator::getCurrentSize() const noexcept
{
  return 0;
}

std::size_t
ThreadSafeAllocator::getHighWatermark() const noexcept
{
  return 0;
}

Platform
ThreadSafeAllocator::getPlatform() noexcept
{

  return m_allocator->getPlatform();
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_ThreadSafeAllocator_HPP
#define UMPIRE_ThreadSafeAllocator_HPP

#include <mutex>

#include "umpire/Allocator.hpp"
#include "umpire/strategy/AllocationStrategy.hpp"

namespace umpire {
namespace strategy {

/*!
 *
 * \brief Make an Allocator thread safe
 *
 * Using this AllocationStrategy will make the provided allocator thread-safe
 * by syncronizing access to the allocators interface.
 */
class ThreadSafeAllocator :
  public AllocationStrategy
{
  public:
    ThreadSafeAllocator(
        const std::string& name,
        int id,
        Allocator allocator);

    void* allocate(std::size_t bytes);
    void deallocate(void* ptr);

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;

    Platform getPlatform() noexcept;

  protected:
    strategy::AllocationStrategy* m_allocator;

    std::mutex m_mutex;
};

} // end of namespace strategy
} // end of namespace umpire

#endif // UMPIRE_ThreadSafeAllocator_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/strategy/ZeroByteHandler.hpp"

#include "umpire/util/Macros.hpp"

#include "umpire/ResourceManager.hpp"

namespace umpire {
namespace strategy {

ZeroByteHandler::ZeroByteHandler(
  std::unique_ptr<AllocationStrategy>&& allocator) noexcept :
AllocationStrategy(allocator->getName(), allocator->getId()),
m_allocator(std::move(allocator)),
m_zero_byte_pool(nullptr)
{
}

void*
ZeroByteHandler::allocate(std::size_t bytes)
{
  if (0 == bytes) {
    UMPIRE_LOG(Debug, "Allocating 0 bytes for" << m_allocator->getName());
    if (!m_zero_byte_pool)
      m_zero_byte_pool =
        static_cast<FixedPool*>(ResourceManager::getInstance().getZeroByteAllocator());
    return m_zero_byte_pool->allocate(1);
  } else {
    return m_allocator->allocate(bytes);
  }
}

void
ZeroByteHandler::deallocate(void* ptr)
{
  if (!m_zero_byte_pool)
    m_zero_byte_pool =
      static_cast<FixedPool*>(ResourceManager::getInstance().getZeroByteAllocator());

  if (m_zero_byte_pool->pointerIsFromPool(ptr)) {
    UMPIRE_LOG(Debug, "Deallocating 0 bytes for" << m_allocator->getName());
    m_zero_byte_pool->deallocate(ptr);
  } else {
    m_allocator->deallocate(ptr);
  }
}

void
ZeroByteHandler::release()
{
  m_allocator->release();
}

std::size_t
ZeroByteHandler::getCurrentSize() const noexcept
{
  return m_allocator->getCurrentSize();
}

std::size_t
ZeroByteHandler::getHighWatermark() const noexcept
{
  return m_allocator->getHighWatermark();
}

std::size_t
ZeroByteHandler::getActualSize() const noexcept
{
  return m_allocator->getActualSize();
}

Platform
ZeroByteHandler::getPlatform() noexcept
{
  return m_allocator->getPlatform();
}

strategy::AllocationStrategy*
ZeroByteHandler::getAllocationStrategy()
{
  return m_allocator.get();
}

} // end of namespace umpire
} // end of namespace strategy









          

      

      

    

  

  
    
    Program Listing for File ZeroByteHandler.hpp
    

    

    
 
  

    
      
          
            
  
Program Listing for File ZeroByteHandler.hpp

↰ Return to documentation for file (umpire/strategy/ZeroByteHandler.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_ZeroByteHandler_HPP
#define UMPIRE_ZeroByteHandler_HPP

#include <memory>

#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/strategy/FixedPool.hpp"

#include "umpire/Allocator.hpp"

namespace umpire {
namespace strategy {

class ZeroByteHandler :
  public AllocationStrategy
{
  public:
    ZeroByteHandler(
        std::unique_ptr<AllocationStrategy>&& allocator) noexcept;

    void* allocate(std::size_t bytes);

    void deallocate(void* ptr);

    void release();

    std::size_t getCurrentSize() const noexcept;
    std::size_t getHighWatermark() const noexcept;
    std::size_t getActualSize() const noexcept;

    Platform getPlatform() noexcept;

    strategy::AllocationStrategy* getAllocationStrategy();

  private:
    std::unique_ptr<strategy::AllocationStrategy> m_allocator;
    FixedPool* m_zero_byte_pool;
};

} // end of namespace umpire
} // end of namespace strategy

#endif // UMPIRE_ZeroByteHandler_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/strategy/mixins/Inspector.hpp"

#include "umpire/ResourceManager.hpp"

namespace umpire {
namespace strategy {
namespace mixins {

Inspector::Inspector() :
  m_current_size(0),
  m_high_watermark(0)
{
}


void
Inspector::registerAllocation(
    void* ptr,
    std::size_t size,
    strategy::AllocationStrategy* strategy)
{
  m_current_size += size;

  if (m_current_size > m_high_watermark) {
    m_high_watermark = m_current_size;
  }

  ResourceManager::getInstance().registerAllocation(ptr, {ptr, size, strategy});
}

util::AllocationRecord
Inspector::deregisterAllocation(void* ptr, strategy::AllocationStrategy* strategy)
{
  auto record = ResourceManager::getInstance().deregisterAllocation(ptr);

  if (record.strategy == strategy) {
    m_current_size -= record.size;
  } else {
    // Re-register the pointer and throw an error
    ResourceManager::getInstance().registerAllocation(ptr, {ptr, record.size, record.strategy});
    UMPIRE_ERROR(ptr << " was not allocated by " << strategy->getName());
  }

  return record;
}

} // end of namespace mixins
} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_Inspector_HPP
#define UMPIRE_Inspector_HPP

#include "umpire/util/AllocationRecord.hpp"

#include <memory>

namespace umpire {
namespace strategy {

class AllocationStrategy;

namespace mixins {

class Inspector
{
  public:
    Inspector();

    void registerAllocation(
        void* ptr,
        std::size_t size,
        strategy::AllocationStrategy* strategy);

    // Deregisters the allocation if the strategy matches, otherwise throws an error
    util::AllocationRecord deregisterAllocation(
      void* ptr, strategy::AllocationStrategy* strategy);

  protected:
    std::size_t m_current_size;
    std::size_t m_high_watermark;
};

} // end of namespace mixins
} // end of namespace strategy
} // end of namespace umpire

#endif // UMPIRE_Inspector_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/util/AllocationMap.hpp"

#include "umpire/util/FixedMallocPool.hpp"

#include "umpire/util/Macros.hpp"
#include "umpire/Replay.hpp"

#include <sstream>
#include <type_traits>
#include <utility>

namespace umpire {
namespace util {

// Record List
AllocationMap::RecordList::RecordList(AllocationMap& map, AllocationRecord record) :
  m_map{map},
  m_tail{nullptr},
  m_length{0}
{
  push_back(record);
}

AllocationMap::RecordList::~RecordList()
{
  RecordBlock* curr = m_tail;
  while (curr) {
    RecordBlock* prev = curr->prev;
    m_map.m_block_pool.deallocate(curr);
    curr = prev;
  }
}

void
AllocationMap::RecordList::push_back(const AllocationRecord& rec)
{
  RecordBlock* curr = static_cast<RecordBlock*>(m_map.m_block_pool.allocate());
  curr->prev = m_tail;
  curr->rec = rec;
  m_tail = curr;
  m_length++;
}

AllocationRecord
AllocationMap::RecordList::pop_back()
{
  if (m_length == 0) {
    UMPIRE_ERROR("pop_back() called, but m_length == 0");
  }

  const AllocationRecord ret = m_tail->rec;
  RecordBlock* prev = m_tail->prev;

  // Deallocate and move tail pointer
  m_map.m_block_pool.deallocate(m_tail);
  m_tail = prev;

  // Reduce size
  m_length--;

  return ret;
}

AllocationMap::RecordList::ConstIterator
AllocationMap::RecordList::begin() const
{
  return AllocationMap::RecordList::ConstIterator{this, iterator_begin{}};
}

AllocationMap::RecordList::ConstIterator
AllocationMap::RecordList::end() const
{
  return AllocationMap::RecordList::ConstIterator{this, iterator_end{}};
}

std::size_t
AllocationMap::RecordList::size() const
{
  return m_length;
}

bool
AllocationMap::RecordList::empty() const
{
  return size() == 0;
}

AllocationRecord*
AllocationMap::RecordList::back()
{
  return &m_tail->rec;
}

const AllocationRecord*
AllocationMap::RecordList::back() const
{
  return &m_tail->rec;
}

AllocationMap::RecordList::ConstIterator::ConstIterator()
  : m_list(nullptr), m_curr(nullptr)
{
}

AllocationMap::RecordList::ConstIterator::ConstIterator(
  const RecordList* list, iterator_begin)
  : m_list(list), m_curr(m_list->m_tail)
{
}

AllocationMap::RecordList::ConstIterator::ConstIterator(
  const RecordList* list, iterator_end)
  : m_list(list), m_curr(nullptr)
{
}

const AllocationRecord&
AllocationMap::RecordList::ConstIterator::operator*()
{
  return *operator->();
}

const AllocationRecord*
AllocationMap::RecordList::ConstIterator::operator->()
{
  if (!m_curr) UMPIRE_ERROR("Cannot dereference nullptr");
  return &m_curr->rec;
}

AllocationMap::RecordList::ConstIterator&
AllocationMap::RecordList::ConstIterator::operator++()
{
  if (!m_curr) UMPIRE_ERROR("Cannot dereference nullptr");
  m_curr = m_curr->prev;
  return *this;
}

AllocationMap::RecordList::ConstIterator
AllocationMap::RecordList::ConstIterator::operator++(int)
{
  ConstIterator tmp{*this};
  this->operator++();
  return tmp;
}

bool
AllocationMap::RecordList::ConstIterator::operator==(
  const AllocationMap::RecordList::ConstIterator& other) const
{
  return m_list == other.m_list && m_curr == other.m_curr;
}

bool
AllocationMap::RecordList::ConstIterator::operator!=(
  const AllocationMap::RecordList::ConstIterator& other) const
{
  return !(*this == other);
}

// AllocationMap
AllocationMap::AllocationMap() :
  m_block_pool{sizeof(RecordList::RecordBlock)},
  m_map{},
  m_size{0},
  m_mutex{}
{
}

void
AllocationMap::insert(void* ptr, AllocationRecord record)
{
  std::lock_guard<std::mutex> lock(m_mutex);

  UMPIRE_LOG(Debug, "Inserting " << ptr);
  UMPIRE_REPLAY("\"event\": \"allocation_map_insert\", \"payload\": { \"ptr\": \"" << ptr << "\", \"record_ptr\": \"" << record.ptr << "\", \"record_size\": \"" << record.size << "\", \"record_strategy\": \"" << record.strategy << "\" }");

  auto pair = m_map.insert(ptr, *this, record);

  Map::Iterator it{pair.first};
  const bool inserted{pair.second};

  if (!inserted) {
    // Record was not added
    it->second->push_back(record);
  }
  // else
  // -> insert() already added it

  ++m_size;
}

const AllocationRecord*
AllocationMap::find(void* ptr) const
{
  std::lock_guard<std::mutex> lock(m_mutex);

  UMPIRE_LOG(Debug, "Searching for " << ptr);
  UMPIRE_REPLAY("\"event\": \"allocation_map_find\", \"payload\": { \"ptr\": \"" << ptr << "\" }");

  const AllocationRecord* alloc_record = doFindRecord(ptr);

  if (alloc_record) {
    return alloc_record;
  } else {
#if !defined(NDEBUG)
    // use this from a debugger to dump the contents of the AllocationMap
    printAll();
#endif
    UMPIRE_ERROR("Allocation not mapped: " << ptr);
  }
}

AllocationRecord*
AllocationMap::find(void* ptr)
{
  return const_cast<AllocationRecord*>(const_cast<const AllocationMap*>(this)->find(ptr));
}

const AllocationRecord*
AllocationMap::doFindRecord(void* ptr) const noexcept
{
  const AllocationRecord* alloc_record = nullptr;

  Map::ConstIterator iter = m_map.findOrBefore(ptr);

  // faster, equivalent way of checking iter != m_map->end()
  if (iter->second) {
    auto candidate = iter->second->back();
    UMPIRE_ASSERT(candidate->ptr <= ptr);

    // Check if ptr is inside candidate's allocation
    const bool in_candidate =
      (static_cast<char*>(candidate->ptr) + candidate->size)
      > static_cast<char*>(ptr) || (candidate->ptr == ptr);

    if (in_candidate) {
      UMPIRE_LOG(Debug, "Found " << ptr << " at " << candidate->ptr
                 << " with size " << candidate->size);
      alloc_record = candidate;
    }
    else {
      alloc_record = nullptr;
    }
  }

  return alloc_record;
}

const AllocationRecord*
AllocationMap::findRecord(void* ptr) const noexcept
{
  std::lock_guard<std::mutex> lock(m_mutex);

  // Call method
  return doFindRecord(ptr);
}

AllocationRecord*
AllocationMap::findRecord(void* ptr) noexcept
{
  return const_cast<AllocationRecord*>(const_cast<const AllocationMap*>(this)->findRecord(ptr));
}


AllocationRecord
AllocationMap::remove(void* ptr)
{
  std::lock_guard<std::mutex> lock(m_mutex);

  AllocationRecord ret;

  UMPIRE_LOG(Debug, "Removing " << ptr);
  UMPIRE_REPLAY("\"event\": \"allocation_map_remove\", \"payload\": { \"ptr\": \"" << ptr << "\" }");

  auto iter = m_map.find(ptr);

  if (iter->second) {
    // faster, equivalent way of checking iter != m_map->end()
    ret = iter->second->pop_back();
    if (iter->second->empty()) m_map.removeLast();
  }
  else {
    UMPIRE_ERROR("Cannot remove " << ptr);
  }

  --m_size;

  return ret;
}

bool
AllocationMap::contains(void* ptr) const
{
  UMPIRE_LOG(Debug, "Searching for " << ptr);
  return (findRecord(ptr) != nullptr);
}

void
AllocationMap::clear()
{
  std::lock_guard<std::mutex> lock(m_mutex);

  UMPIRE_LOG(Debug, "Clearing");
  UMPIRE_REPLAY("\"event\": \"allocation_map_clear\"");

  m_map.clear();
  m_size = 0;
}

std::size_t
AllocationMap::size() const
{
  return m_size;
}

void
AllocationMap::print(const std::function<bool (const AllocationRecord&)>&& pred,
                     std::ostream& os) const
{
  for (auto p : m_map) {
    std::stringstream ss;
    bool any_match = false;
    ss << p.first << " {" << std::endl;
    auto iter = p.second->begin();
    auto end = p.second->end();
    while (iter != end) {
      if (pred(*iter)) {
        any_match = true;
        auto end_ptr = static_cast<unsigned char*>(iter->ptr)+iter->size;
        ss << iter->size <<
          " [ " << reinterpret_cast<void*>(iter->ptr) <<
          " -- " << reinterpret_cast<void*>(end_ptr) <<
          " ] " << std::endl;
      }
      ++iter;
    }
    ss << "}" << std::endl;

    if (any_match) {
      os << ss.str();
    }
  }
}

void
AllocationMap::printAll(std::ostream& os) const
{
  os << "🔍 Printing allocation map contents..." << std::endl;
  print([] (const AllocationRecord&) { return true; }, os);
  os << "done." << std::endl;
}


AllocationMap::ConstIterator
AllocationMap::begin() const
{
  return AllocationMap::ConstIterator{this, iterator_begin{}};
}

AllocationMap::ConstIterator
AllocationMap::end() const
{
  return AllocationMap::ConstIterator{this, iterator_end{}};
}

AllocationMap::ConstIterator::ConstIterator(
  const AllocationMap* map, iterator_begin) :
  m_outer_iter(map->m_map.begin()),
  m_inner_iter(m_outer_iter->first ? m_outer_iter->second->begin() : InnerIter{}),
  m_inner_end(m_outer_iter->first ? m_outer_iter->second->end() : InnerIter{}),
  m_outer_end(map->m_map.end())
{
}

AllocationMap::ConstIterator::ConstIterator(
  const AllocationMap* map, iterator_end) :
  m_outer_iter(map->m_map.end()),
  m_inner_iter(InnerIter{}),
  m_inner_end(InnerIter{}),
  m_outer_end(map->m_map.end())
{
}

const AllocationRecord&
AllocationMap::ConstIterator::operator*()
{
  return m_inner_iter.operator*();
}

const AllocationRecord*
AllocationMap::ConstIterator::operator->()
{
  return m_inner_iter.operator->();
}

AllocationMap::ConstIterator&
AllocationMap::ConstIterator::operator++()
{
  ++m_inner_iter;
  if (m_inner_iter == m_inner_end) {
    ++m_outer_iter;
    if (m_outer_iter != m_outer_end) {
      m_inner_iter = m_outer_iter->second->begin();
      m_inner_end = m_outer_iter->second->end();
    } else {
      m_inner_iter = InnerIter{};
    }
  }
  return *this;
}

AllocationMap::ConstIterator
AllocationMap::ConstIterator::operator++(int)
{
  ConstIterator tmp{*this};
  ++(*this);
  return tmp;
}

bool
AllocationMap::ConstIterator::operator==(
  const AllocationMap::ConstIterator& other) const
{
  return
    m_outer_iter == other.m_outer_iter &&
    m_inner_iter == other.m_inner_iter;
}

bool
AllocationMap::ConstIterator::operator!=(
  const AllocationMap::ConstIterator& other) const
{
  return !(*this == other);
}

} // end of namespace util
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_AllocationMap_HPP
#define UMPIRE_AllocationMap_HPP

// AllocationMap is a multimap of addresses to addresses. It uses Judy
// for the map, with an array-like object to hold multiple values with
// the same key.

#include "umpire/util/AllocationRecord.hpp"

#include "umpire/util/MemoryMap.hpp"

#include <cstdint>
#include <iostream>
#include <iterator>
#include <functional>

namespace umpire {
namespace util {

class AllocationMap
{
  class RecordList
  {
  public:
    template <typename T>
    struct Block
    {
      T rec;
      Block* prev;
    };

    using RecordBlock = Block<AllocationRecord>;

    // Iterator for RecordList
    class ConstIterator : public std::iterator<std::forward_iterator_tag, AllocationRecord>
    {
    public:
      ConstIterator();
      ConstIterator(const RecordList* list, iterator_begin);
      ConstIterator(const RecordList* list, iterator_end);
      ConstIterator(const ConstIterator&) = default;

      const AllocationRecord& operator*();
      const AllocationRecord* operator->();
      ConstIterator& operator++();
      ConstIterator operator++(int);

      bool operator==(const ConstIterator& other) const;
      bool operator!=(const ConstIterator& other) const;

    private:
      const RecordList *m_list;
      RecordBlock* m_curr;
    };

    RecordList(AllocationMap& map, AllocationRecord record);
    ~RecordList();

    void push_back(const AllocationRecord& rec);
    AllocationRecord pop_back();

    ConstIterator begin() const;
    ConstIterator end() const;

    std::size_t size() const;
    bool empty() const;
    AllocationRecord* back();
    const AllocationRecord* back() const;

  private:
    AllocationMap& m_map;
    RecordBlock* m_tail;
    std::size_t m_length;
  };

public:
  using Map = MemoryMap<RecordList>;

  // Iterator that flattens MemoryMap and RecordList iterators
  class ConstIterator : public std::iterator<std::forward_iterator_tag, AllocationRecord>
  {
  public:
    // Iterator(AllocationMap* map, const OuterIterType& outer_iter, const InnerIterType& inner_iter);
    ConstIterator(const AllocationMap* map, iterator_begin);
    ConstIterator(const AllocationMap* map, iterator_end);
    ConstIterator(const ConstIterator&) = default;

    const AllocationRecord& operator*();
    const AllocationRecord* operator->();
    ConstIterator& operator++();
    ConstIterator operator++(int);

    bool operator==(const ConstIterator& other) const;
    bool operator!=(const ConstIterator& other) const;

  private:
    using OuterIter = Map::ConstIterator;
    using InnerIter = RecordList::ConstIterator;

    OuterIter m_outer_iter;
    InnerIter m_inner_iter;
    InnerIter m_inner_end;
    OuterIter m_outer_end;
  };

  AllocationMap();

  // Would require a deep copy of the Judy data
  AllocationMap(const AllocationMap&) = delete;

  // Insert a new record -- copies record
  void insert(void* ptr, AllocationRecord record);

  // Find a record -- throws an exception if the record is not found.
  // AllocationRecord addresses will not change once registered, so
  // the resulting address of a find(ptr) call can be stored
  // externally until deregistered. Note also that this class
  // deallocates the AllocationRecord when removed(), so the pointer
  // will become invalid at that point.
  const AllocationRecord* find(void* ptr) const;
  AllocationRecord* find(void* ptr);

  // This version of find never throws an exception
  const AllocationRecord* findRecord(void* ptr) const noexcept;
  AllocationRecord* findRecord(void* ptr) noexcept;

  // Only allows erasing the last inserted entry for key = ptr
  AllocationRecord remove(void* ptr);

  // Check if a pointer has been added to the map.
  bool contains(void* ptr) const;

  // Clear all records from the map
  void clear();

  // Returns number of entries
  std::size_t size() const;

  // Print methods -- either matching a predicate or all records
  void print(const std::function<bool (const AllocationRecord&)>&& predicate,
             std::ostream& os = std::cout) const;

  void printAll(std::ostream& os = std::cout) const;

  ConstIterator begin() const;
  ConstIterator end() const;

private:
  // Content of findRecord(void*) without the lock
  const AllocationRecord* doFindRecord(void* ptr) const noexcept;

  // This block pool is used inside RecordList, but is needed here so its
  // destruction is linked to that of AllocationMap
  FixedMallocPool m_block_pool;

  Map m_map;
  std::size_t m_size;
  mutable std::mutex m_mutex;
};

} // end of namespace util
} // end of namespace umpire

#endif // UMPIRE_AllocationMap_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_AllocationRecord_HPP
#define UMPIRE_AllocationRecord_HPP

#include <cstddef>

#include <memory>

namespace umpire {

namespace strategy {
  class AllocationStrategy;
}

namespace util {

struct AllocationRecord
{
  void* ptr;
  std::size_t size;
  strategy::AllocationStrategy* strategy;
};

} // end of namespace util
} // end of namespace umpire

#endif // UMPIRE_AllocationRecord_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/util/Exception.hpp"

#include <sstream>

namespace umpire {
namespace util {

Exception::Exception(
    const std::string& message,
    const std::string &file,
    int line) :
  m_message(message),
  m_file(file),
  m_line(line)
{
  m_what = this->message();
}

std::string
Exception::message() const
{
  std::stringstream oss;
  oss << "! Umpire Exception [" << m_file << ":" << m_line << "]: ";
  oss << m_message;
  return oss.str();
}

const char*
Exception::what() const throw()
{
  return m_what.c_str();
}

} // end of namespace util
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_Exception_HPP
#define UMPIRE_Exception_HPP

#include <string>
#include <exception>

namespace umpire {
namespace util {

class Exception : public std::exception {
  public:
    Exception(const std::string& msg,
        const std::string &file,
        int line);

    virtual ~Exception() = default;

    std::string message() const;
    virtual const char* what() const throw();

  private:
    std::string m_message;
    std::string m_file;
    int m_line;

    std::string m_what;
};

} // end of namespace util
} // end of namespace umpire

#endif // UMPIRE_Exception_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

// FixedMallocPool follows the algorithm presented in
// Fast Efficient Fixed-Size Memory Pool -- Ben Kenwright

#include "umpire/util/FixedMallocPool.hpp"

#include "umpire/util/Macros.hpp"

#include <cstring>
#include <cstdlib>
#include <algorithm>
#include <cstddef>

namespace umpire {
namespace util {

inline unsigned char*
FixedMallocPool::addr_from_index(const FixedMallocPool::Pool& p, unsigned int i) const
{
  return p.data + i * m_obj_bytes;
}

inline unsigned int
FixedMallocPool::index_from_addr(const FixedMallocPool::Pool& p, const unsigned char* ptr) const
{
  return static_cast<unsigned int>((ptr - p.data) / m_obj_bytes);
}

FixedMallocPool::Pool::Pool(const std::size_t object_bytes,
                            const std::size_t objects_per_pool) :
  data(static_cast<unsigned char*>(std::malloc(object_bytes * objects_per_pool))),
  next(data),
  num_initialized(0),
  num_free(objects_per_pool) {}

FixedMallocPool::FixedMallocPool(const std::size_t object_bytes,
                                 const std::size_t objects_per_pool) :
  m_obj_bytes(object_bytes),
  m_obj_per_pool(objects_per_pool),
  m_data_bytes(m_obj_bytes * m_obj_per_pool),
  m_pool()
{
  newPool();
}

FixedMallocPool::~FixedMallocPool()
{
  for (auto& a : m_pool) std::free(a.data);
}

void
FixedMallocPool::newPool()
{
  m_pool.emplace_back(m_obj_bytes, m_obj_per_pool);
}

void*
FixedMallocPool::allocInPool(Pool& p) noexcept
{
  if (p.num_initialized < m_obj_per_pool) {
    unsigned int* ptr = reinterpret_cast<unsigned int*>(addr_from_index(p, p.num_initialized));
    *ptr = p.num_initialized + 1;
    p.num_initialized++;
  }

  void* ret = nullptr;
  if (p.num_free > 0) {
    ret = static_cast<void*>(p.next);
    --p.num_free;
    p.next = (p.num_free != 0) ? addr_from_index(p, *reinterpret_cast<unsigned int*>(p.next)) : nullptr;
  }

  return ret;
}

void*
FixedMallocPool::allocate(std::size_t bytes)
{
  void* ptr = nullptr;

  for (auto it = m_pool.rbegin(); it != m_pool.rend(); ++it) {
    ptr = allocInPool(*it);
    if (ptr) return ptr;
  }

  if (!ptr) {
    newPool();
    ptr = allocate(bytes);
  }

  // Could be an error, but FixedMallocPool is used internally and an
  // error would be unrecoverable
  UMPIRE_ASSERT(ptr);

  return ptr;
}

void
FixedMallocPool::deallocate(void* ptr)
{
  for (auto& p : m_pool) {
    const unsigned char* t_ptr = reinterpret_cast<unsigned char*>(ptr);
    const ptrdiff_t offset = t_ptr - p.data;
    if ((offset >= 0) && (offset < static_cast<ptrdiff_t>(m_data_bytes))) {
      if (p.next != nullptr) {
        *reinterpret_cast<unsigned int*>(ptr) = index_from_addr(p, p.next);
        p.next = reinterpret_cast<unsigned char*>(ptr);
      }
      else {
        *reinterpret_cast<std::size_t*>(ptr) = m_obj_per_pool;
        p.next = reinterpret_cast<unsigned char*>(ptr);
      }
      ++p.num_free;
      return;
    }
  }

  UMPIRE_ERROR("Could not find the pointer to deallocate");
}

std::size_t
FixedMallocPool::numPools() const noexcept
{
  return m_pool.size();
}

} // end of namespace strategy
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_FixedMallocPool_HPP
#define UMPIRE_FixedMallocPool_HPP

#include <cstdlib>
#include <vector>

namespace umpire {
namespace util {

/*!
 * \brief Pool for fixed size allocations using malloc()
 *
 * Another version of this class exists in umpire::strategy, but this
 * version does not rely on Allocator and all the memory tracking
 * statistics, so it is useful for building objects in umpire::util.
 */
class FixedMallocPool
{
public:
  FixedMallocPool(const std::size_t object_bytes,
                  const std::size_t objects_per_pool = 1024*1024);

  ~FixedMallocPool();

  void* allocate(std::size_t bytes = 0);
  void deallocate(void* ptr);

  std::size_t numPools() const noexcept;

private:
  struct Pool {
    unsigned char* data;
    unsigned char* next;
    unsigned int num_initialized;
    std::size_t num_free;
    Pool(const std::size_t object_bytes, const std::size_t objects_per_pool);
  };

  void newPool();
  void* allocInPool(Pool& p) noexcept;

  unsigned char* addr_from_index(const Pool& p, unsigned int i) const;
  unsigned int index_from_addr(const Pool& p, const unsigned char* ptr) const;

  const std::size_t m_obj_bytes;
  const std::size_t m_obj_per_pool;
  const std::size_t m_data_bytes;
  std::vector<Pool> m_pool;
  // NOTE: struct Pool lacks a non-trivial destructor. If m_pool is
  // ever reduced in size, then .data has to be manually deallocated
  // to avoid a memory leak.
};

} // end namespace strategy
} // end namespace umpire

#endif // UMPIRE_FixedPool_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/util/Logger.hpp"
#include "umpire/util/io.hpp"

#include <cstdlib>    // for getenv()
#include <cctype>     // for std::toupper
#include <algorithm>  // for std::equal

namespace umpire {
namespace util {

static const char* env_name = "UMPIRE_LOG_LEVEL";
static message::Level defaultLevel = message::Info;

static const char* MessageLevelName[message::Num_Levels] = {
  "ERROR",
  "WARNING",
  "INFO",
  "DEBUG"
};

static int case_insensitive_match(const std::string s1, const std::string s2) {
  return (s1.size() == s2.size()) &&
          std::equal(s1.begin(), s1.end(), s2.begin(), [] (char c1, char c2) {
            return (std::toupper(c1) == std::toupper(c2));
          });
}

Logger::Logger() noexcept :
  // by default, all message streams are disabled
  m_is_enabled{false, false, false, false}
{
  message::Level level{defaultLevel};
  const char* enval = getenv(env_name);

  if (enval) {
    for (int i = 0; i < message::Num_Levels; ++i) {
      if (case_insensitive_match(enval, MessageLevelName[i])) {
        level = static_cast<message::Level>(i);
        break;
      }
    }
  }

  setLoggingMsgLevel(level);
}

void Logger::setLoggingMsgLevel( message::Level level ) noexcept
{
  for (int i=0; i < message::Num_Levels; ++i)
    m_is_enabled[i] = (i<=level);
}

void Logger::logMessage( message::Level level,
                         const std::string& message,
                         const std::string& fileName,
                         int line ) noexcept
{
  if (!logLevelEnabled(level)) return;

  umpire::log()
    << "[" << MessageLevelName[level] << "]"
    << "[" << fileName  << ":" << line << "]:"
    << message
    << std::endl;
}

Logger* Logger::getActiveLogger()
{
  static Logger logger;
  return &logger;
}

} // end namespace util
} // end namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_Logger_HPP
#define UMPIRE_Logger_HPP

#include <string>

namespace umpire {
namespace util {

namespace message {
enum Level {
  Error,
  Warning,
  Info,
  Debug,

  Num_Levels
};
} // end namespace message

class Logger {
  public:

  void setLoggingMsgLevel(message::Level level) noexcept;

  void logMessage(message::Level level,
                  const std::string& message,
                  const std::string& fileName,
                  int line) noexcept;

  static void initialize();

  static void finalize();

  static Logger* getActiveLogger();

  inline bool logLevelEnabled(message::Level level)
  {
    if ( level < 0 || level >= message::Num_Levels || m_is_enabled[ level ] == false  )
      return false;
    else
      return true;
  };

  ~Logger() noexcept = default;
  Logger(const Logger&) = delete;
  Logger& operator=(const Logger&) = delete;

private:
  Logger() noexcept;

  bool m_is_enabled[message::Num_Levels];
};

} // end namespace util
} // end namespace umpire

#endif // UMPIRE_Logger_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/config.hpp"

#include "umpire/util/Macros.hpp"
#include "umpire/Replay.hpp"


#include "umpire/util/MPI.hpp"

#if defined(UMPIRE_ENABLE_MPI)
#include "mpi.h"
#endif

namespace umpire {
namespace util {

int MPI::s_rank = -1;
int MPI::s_world_size = -1;
bool MPI::s_initialized = false;
int MPI::s_mpi_init_called = 0;
#if defined(UMPIRE_ENABLE_MPI)
MPI_Comm MPI::s_communicator = MPI_COMM_NULL;
#endif

void
MPI::initialize(
#if defined(UMPIRE_ENABLE_MPI)
    MPI_Comm comm
#endif
    )
{
  if (!s_initialized) {
#if !defined(UMPIRE_ENABLE_MPI)
    s_rank = 0;
    s_world_size = 1;
    s_mpi_init_called = 1;
    s_initialized = true;
#else
    MPI_Initialized(&s_mpi_init_called);

    if (s_mpi_init_called) {
      s_communicator = comm;
      MPI_Comm_rank(s_communicator, &s_rank);
      MPI_Comm_size(s_communicator, &s_world_size);
      s_initialized = true;
    }

#endif
  } else {
    UMPIRE_ERROR("umpire::MPI already initialized, cannot call initialize() again!");
  }
}

void
MPI::finalize()
{
  if (s_initialized) {
#if !defined(UMPIRE_ENABLE_MPI)
  s_rank = -1;
  s_world_size = -1;
#endif
  } else {
    UMPIRE_ERROR("Cannot call MPI::finalize() when umpire::MPI not initialiazed");
  }
}

int
MPI::getRank()
{
  if (!s_initialized) {
    UMPIRE_LOG(Warning, "umpire::MPI not initialized, returning rank=" << s_rank);
  }

  return s_rank;
}

int
MPI::getSize()
{
  if (!s_initialized) {
    UMPIRE_LOG(Warning, "umpire::MPI not initialized, returning size=" << s_world_size);
  }

  return s_world_size;
}

void
MPI::sync()
{
  if (s_initialized) {
#if defined(UMPIRE_ENABLE_MPI)
    MPI_Barrier(s_communicator);
#endif
  } else {
    UMPIRE_ERROR("Cannot call MPI::sync() before umpire::MPI is initialized");
  }
}

void
MPI::logMpiInfo()
{
  if (s_initialized) {
#if defined(UMPIRE_ENABLE_MPI)
    UMPIRE_LOG(Info, "MPI rank: " << s_rank);
    UMPIRE_LOG(Info, "MPI comm size: " << s_world_size);

    UMPIRE_REPLAY("\"event\": \"mpi\", \"payload\": { \"rank\":" << s_rank
        << ", \"size\":" << s_world_size << "}");
#endif
  }
}

bool
MPI::isInitialized()
{
  return s_initialized;
}

} // end of namespace util
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MPI_HPP
#define UMPIRE_MPI_HPP

#if defined(UMPIRE_ENABLE_MPI)
#include "mpi.h"
#endif

namespace umpire {
namespace util {

class MPI {
public:
  static void initialize(
#if defined(UMPIRE_ENABLE_MPI)
      MPI_Comm umpire_communicator
#endif
  );

  static void finalize();

  static int getRank();
  static int getSize();

  static void sync();

  static void logMpiInfo();

  static bool isInitialized();
private:
  static int s_rank;
  static int s_world_size;

  static bool s_initialized;

  static int s_mpi_init_called;

#if defined(UMPIRE_ENABLE_MPI)
  static MPI_Comm s_communicator;
#endif
};

} // end of namespace util
} // end of namespace umpire

#endif // UMPIRE_MPI_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_Macros_HPP
#define UMPIRE_Macros_HPP

#include "umpire/util/Exception.hpp"
#include "umpire/config.hpp"
#include "umpire/util/io.hpp"

#if defined(UMPIRE_ENABLE_STATISTICS)
#include "umpire/util/statistic_helper.hpp"
#endif

#include <sstream>
#include <iostream>
#include <mutex>
#include <cassert>

#define UMPIRE_ASSERT(condition) assert(condition)

#ifdef UMPIRE_ENABLE_LOGGING
#ifdef UMPIRE_ENABLE_SLIC
#include <stdlib.h>   // for getenv()
#include <strings.h>  // for strcasecmp()
#include <string>

#include "slic/Logger.hpp"
#include "slic/GenericOutputStream.hpp"
#define UMPIRE_LOG( lvl, msg )                                                                \
{                                                                                             \
  axom::slic::Logger* plog = axom::slic::Logger::getActiveLogger();                           \
  if ( plog == nullptr ) {                                                                    \
    static const std::string env_name = "UMPIRE_LOG_LEVEL";                                   \
    axom::slic::Logger::initialize();                                                         \
    plog = axom::slic::Logger::getActiveLogger();                                             \
    axom::slic::message::Level level;                                                         \
    level = axom::slic::message::Level::Error;                                                \
    char* enval = getenv(env_name.c_str());                                                   \
    if ( enval != NULL ) {                                                                    \
      for ( int i = 0; i < axom::slic::message::Level::Num_Levels; ++i ) {                    \
        if ( strcasecmp( enval, axom::slic::message::MessageLevelName[ i ].c_str() ) == 0 ) { \
          level = (axom::slic::message::Level)i;                                              \
          break;                                                                              \
        }                                                                                     \
      }                                                                                       \
    }                                                                                         \
    plog->setLoggingMsgLevel(level);                                                          \
                                                                                              \
    std::string console_format = std::string("[<LEVEL>][<FILE>:<LINE>]: <MESSAGE>\n");        \
    axom::slic::LogStream* console =                                                          \
      new axom::slic::GenericOutputStream( &std::cerr, console_format );                      \
    plog->addStreamToAllMsgLevels( console );                                                 \
                                                                                              \
  }                                                                                           \
  std::ostringstream local_msg;                                                               \
  local_msg  << " " << __func__ << " " << msg;                                                \
  plog->logMessage( axom::slic::message::lvl, local_msg.str(),                                \
                    std::string(__FILE__), __LINE__);                                         \
}

#else

#include "umpire/util/Logger.hpp"
#define UMPIRE_LOG( lvl, msg )                                                                \
{                                                                                             \
  if (umpire::util::Logger::getActiveLogger()->logLevelEnabled(umpire::util::message::lvl)) { \
    std::ostringstream local_msg;                                                             \
    local_msg  << " " << __func__ << " " << msg;                                              \
    umpire::util::Logger::getActiveLogger()->logMessage(                                      \
        umpire::util::message::lvl, local_msg.str(),                                          \
        std::string(__FILE__), __LINE__);                                                     \
  }                                                                                           \
}
#endif // UMPIRE_ENABLE_SLIC

#else

#define UMPIRE_LOG( lvl, msg ) ((void)0)

#endif // UMPIRE_ENABLE_LOGGING

#define UMPIRE_UNUSED_ARG(x)

#define UMPIRE_USE_VAR(x) static_cast<void>(x)


#define UMPIRE_ERROR( msg )                                        \
{                                                                  \
  UMPIRE_LOG(Error, msg);                                          \
  std::ostringstream umpire_oss_error;                             \
  umpire_oss_error << " " << __func__ << " " << msg;               \
  umpire::util::flush_files();                                     \
  throw umpire::util::Exception( umpire_oss_error.str(),           \
                                 std::string(__FILE__),            \
                                 __LINE__);                        \
}

#if defined(UMPIRE_ENABLE_STATISTICS)

#define UMPIRE_RECORD_STATISTIC(name, ...) \
  umpire::util::detail::record_statistic(name, __VA_ARGS__);

#else

#define UMPIRE_RECORD_STATISTIC(name, ...) ((void) 0)

#endif // defined(UMPIRE_ENABLE_STATISTICS)

#endif // UMPIRE_Macros_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MemoryMap_HPP
#define UMPIRE_MemoryMap_HPP

#include "umpire/tpl/judy/judy.h"

#include "umpire/util/FixedMallocPool.hpp"

#include <cstdint>
#include <iterator>
#include <utility>
#include <type_traits>
#include <mutex>

namespace umpire {
namespace util {

// Tags for iterator constructors
struct iterator_begin {};
struct iterator_end {};

/*!
 * \brief A fast replacement for std::map<void*,Value> for a generic Value.
 *
 * This uses FixedMallocPool and Judy arrays and provides forward
 * const and non-const iterators.
 */
template <typename V>
class MemoryMap
{
public:
  using Key = void*;
  using Value = V;
  using KeyValuePair = std::pair<Key, Value*>;

  template <bool Const = false>
  class Iterator_ : public std::iterator<std::forward_iterator_tag, Value> {
  public:

    using Map = typename std::conditional<Const, const MemoryMap<Value>, MemoryMap<Value>>::type;
    using ValuePtr = typename std::conditional<Const, const Value*, Value*>::type;

    using Content = std::pair<Key, ValuePtr>;
    using Reference = typename std::conditional<Const, const Content&, Content&>::type;
    using Pointer = typename std::conditional<Const, const Content*, Content*>::type;

    Iterator_(Map* map, Key ptr);
    Iterator_(Map* map, iterator_begin);
    Iterator_(Map* map, iterator_end);

    template<bool OtherConst>
    Iterator_(const Iterator_<OtherConst>& other);

    Reference operator*();
    Pointer operator->();
    Iterator_& operator++();
    Iterator_ operator++(int);

    template <bool OtherConst>
    bool operator==(const Iterator_<OtherConst>& other) const;

    template <bool OtherConst>
    bool operator!=(const Iterator_<OtherConst>& other) const;

  private:
    Map* m_map;
    Content m_pair;
  };

  template <bool Const> friend class Iterator_;

  using Iterator = Iterator_<false>;
  using ConstIterator = Iterator_<true>;

  MemoryMap();
  ~MemoryMap();

  // Would require a deep copy of the Judy data
  MemoryMap(const MemoryMap&) = delete;

  /*!
   * \brief Insert Value at ptr in the map if ptr does not exist. Uses
   * copy constructor on Value once.
   *
   * \return Pair of iterator position into map and boolean value
   * whether entry was added. The iterator will be set to end() if no
   * insertion was made.
   */
  std::pair<Iterator, bool> insert(Key ptr, const Value& val) noexcept;

  /*!
   * \brief Insert a key-value pair if pair.first does not exist as a
   * key. Must have first and second fields. Calls the first version.
   *
   * \return See alternative version.
   */
  template<typename P>
  std::pair<Iterator, bool> insert(P&& pair) noexcept;

  /*!
   * \brief Emplaces a new value at ptr in the map, forwarding args to
   * the placement new constructor.
   *
   * \return See alternative version.
   */
  template <typename... Args>
  std::pair<Iterator, bool> insert(Key ptr, Args&&... args) noexcept;

  /*!
   * \brief Find a value at ptr.
   *
   * \return iterator into map at ptr or preceeding position.
   */
  Iterator findOrBefore(Key ptr) noexcept;
  ConstIterator findOrBefore(Key ptr) const noexcept;

  /*!
   * \brief Find a value at ptr.
   *
   * \return iterator into map at ptr or end() if not found.
   */
  Iterator find(Key ptr) noexcept;
  ConstIterator find(Key ptr) const noexcept;

  /*!
   * \brief Iterator to first value or end() if empty.
   */
  ConstIterator begin() const;
  Iterator begin();

  /*!
   * \brief Iterator to one-past-last value.
   */
  ConstIterator end() const;
  Iterator end();

  /*!
   * \brief Remove an entry from the map.
   */
  void erase(Key ptr);
  void erase(Iterator iter);
  void erase(ConstIterator oter);

  /*!
   * \brief Remove/deallocate the last found entry.
   *
   * WARNING: Use this
   * with caution, only directly after using a method above.
   * erase(Key) is safer, but requires an additional lookup.
   */
  void removeLast();

  /*!
   * \brief Clear all entris from the map.
   */
  void clear() noexcept;

  /*!
   * \brief Return number of entries in the map
   */
  std::size_t size() const noexcept;

private:
  // Helper method for public findOrBefore()
  Key doFindOrBefore(Key ptr) const noexcept;

  // Helper method for insertion
  template <typename... Args>
  std::pair<Iterator, bool> doInsert(Key ptr, Args&&... args) noexcept;

  mutable Judy* m_array;    // Judy array
  mutable JudySlot* m_last; // last found value in judy array
  mutable uintptr_t m_oper; // address of last object to set internal judy state
  FixedMallocPool m_pool;   // value pool
  std::size_t m_size;            // number of objects stored
};


} // end of namespace util
} // end of namespace umpire

#include "umpire/util/MemoryMap.inl"

#endif // UMPIRE_MemoryMap_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MemoryMap_INL
#define UMPIRE_MemoryMap_INL

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace util {

namespace {

// Judy: number of Integers in a key
static constexpr unsigned int judy_depth{1};

// Judy: max height of stack
static constexpr unsigned int judy_max_levels{sizeof(uintptr_t)};

// Judy: length of key in bytes
static constexpr unsigned int judy_max{judy_depth * JUDY_key_size};

} // end anonymous namespace

// MemoryMap
template <typename V>
MemoryMap<V>::MemoryMap() :
  m_array{nullptr},
  m_last{nullptr},
  m_oper{0},
  m_pool{sizeof(Value)},
  m_size{0}
{
  // Create new judy array
  m_array = judy_open(judy_max_levels, judy_depth);
}

template <typename V>
MemoryMap<V>::~MemoryMap()
{
  // Delete all entries
  clear();

  // Close the judy array, freeing all memory
  judy_close(m_array);
}

template <typename V>
template <typename... Args>
std::pair<typename MemoryMap<V>::Iterator, bool>
MemoryMap<V>::doInsert(Key ptr, Args&&... args) noexcept
{
  // Find the ptr and update m_oper
  m_last = judy_cell(m_array, reinterpret_cast<unsigned char*>(&ptr), judy_max);
  m_oper = reinterpret_cast<uintptr_t>(this);
  UMPIRE_ASSERT(m_last);

  auto pval = reinterpret_cast<Value**>(m_last);
  const bool not_found{!(*pval)};

  if (not_found) {
    // Create it and increment size
    (*pval) = new (m_pool.allocate()) Value{std::forward<Args>(args)...};
    ++m_size;
  }

  return std::make_pair(Iterator{this, ptr}, not_found);
}

template <typename V>
std::pair<typename MemoryMap<V>::Iterator, bool>
MemoryMap<V>::insert(Key ptr, const Value& val) noexcept
{
  UMPIRE_LOG(Debug, "ptr = " << ptr);

  auto it_pair = doInsert(ptr, val);
  it_pair.second = !it_pair.second;

  return it_pair;
}

template <typename V>
template <typename P>
std::pair<typename MemoryMap<V>::Iterator, bool>
MemoryMap<V>::insert(P&& pair) noexcept
{
  return insert(pair.first, pair.second);
}

template <typename V>
template <typename... Args>
std::pair<typename MemoryMap<V>::Iterator, bool>
MemoryMap<V>::insert(Key ptr, Args&&... args) noexcept
{
  UMPIRE_LOG(Debug, "ptr = " << ptr);
  return doInsert(ptr, std::forward<Args>(args)...);
}

template <typename V>
typename MemoryMap<V>::Key
MemoryMap<V>::doFindOrBefore(Key ptr) const noexcept
{
  UMPIRE_LOG(Debug, "ptr = " << ptr);

  // Find the ptr and update m_oper
  m_last = judy_strt(m_array, reinterpret_cast<unsigned char*>(&ptr), judy_max);
  m_oper = reinterpret_cast<uintptr_t>(this);

  Key parent_ptr{0};
  judy_key(m_array, reinterpret_cast<unsigned char*>(&parent_ptr), judy_max);

  const Value* value{m_last ? reinterpret_cast<const Value*>(*m_last) : nullptr};

  // If the ptrs do not match, or the key does not exist, get the previous entry
  if (parent_ptr != ptr || !value)
  {
    m_last = judy_prv(m_array);
    judy_key(m_array, reinterpret_cast<unsigned char*>(&parent_ptr), judy_max);
  }
  UMPIRE_LOG(Debug, "returning " << parent_ptr);

  return parent_ptr;
}

template <typename V>
typename MemoryMap<V>::Iterator MemoryMap<V>::findOrBefore(Key ptr) noexcept
{
  ptr = doFindOrBefore(ptr);
  return Iterator{this, ptr};
}

template <typename V>
typename MemoryMap<V>::ConstIterator
MemoryMap<V>::findOrBefore(Key ptr) const noexcept
{
  ptr = doFindOrBefore(ptr);
  return ConstIterator{this, ptr};
}

template <typename V>
typename MemoryMap<V>::Iterator MemoryMap<V>::find(Key ptr) noexcept
{
  UMPIRE_LOG(Debug, "ptr = " << ptr);

  // Find the ptr and update m_oper
  m_last = judy_slot(m_array, reinterpret_cast<unsigned char*>(&ptr), judy_max);
  m_oper = reinterpret_cast<uintptr_t>(this);
  return m_last ? Iterator{this, ptr} : Iterator{this, iterator_end{}};
}

template <typename V>
typename MemoryMap<V>::ConstIterator
MemoryMap<V>::find(Key ptr) const noexcept
{
  UMPIRE_LOG(Debug, "ptr = " << ptr);

  // Find the ptr and update m_oper
  m_last = judy_slot(m_array, reinterpret_cast<unsigned char*>(&ptr), judy_max);
  m_oper = reinterpret_cast<uintptr_t>(this);
  return m_last ? ConstIterator{this, ptr} : ConstIterator{this, iterator_end{}};
}

template <typename V>
void MemoryMap<V>::erase(Key ptr)
{
  UMPIRE_LOG(Debug, "ptr = " << ptr);

  // Locate ptr and update m_oper
  m_last = judy_slot(m_array, reinterpret_cast<unsigned char*>(&ptr), judy_max);
  m_oper = reinterpret_cast<uintptr_t>(this);

  // If found, remove it
  if (m_last) {
    removeLast();
  } else {
    UMPIRE_ERROR("Could not remove ptr = " << ptr);
  }
}

template <typename V>
void MemoryMap<V>::erase(Iterator iter)
{
  erase(iter->first);
}

template <typename V>
void MemoryMap<V>::erase(ConstIterator iter)
{
  erase(iter->first);
}

template <typename V>
void MemoryMap<V>::clear() noexcept
{
  // Loop over the level 0 tree
  Key key{0};
  for(m_last = judy_strt(m_array, reinterpret_cast<unsigned char*>(&key), 0);
      m_last;
      m_last = judy_strt(m_array, reinterpret_cast<unsigned char*>(&key), 0))
    removeLast();

  m_size = 0;
}

template <typename V>
std::size_t MemoryMap<V>::size() const noexcept
{
  return m_size;
}

template <typename V>
void MemoryMap<V>::removeLast()
{
  auto v = reinterpret_cast<Value*>(*m_last);
  UMPIRE_ASSERT(v != nullptr);

  UMPIRE_LOG(Debug, "value pointer = " << v);

  // Manually call destructor
  v->~Value();

  // Mark as deallocated in the pool
  m_pool.deallocate(v);

  // Delete the key and cell for the current stack entry
  judy_del(m_array);

  // Decrease size
  --m_size;
}

template <typename V>
template <bool Const>
MemoryMap<V>::Iterator_<Const>::Iterator_(Map* map, Key ptr) :
  m_map{map}, m_pair{std::make_pair(ptr, m_map->m_last ? reinterpret_cast<ValuePtr>(*m_map->m_last) : nullptr)}
{
}

template <typename V>
template <bool Const>
MemoryMap<V>::Iterator_<Const>::Iterator_(Map* map, iterator_begin) :
  m_map{map}, m_pair{}
{
  m_pair.first = nullptr;
  m_map->m_last = judy_strt(m_map->m_array, reinterpret_cast<const unsigned char*>(&m_pair.first), 0);
  judy_key(m_map->m_array, reinterpret_cast<unsigned char*>(&m_pair.first), judy_max);
  m_map->m_oper = reinterpret_cast<uintptr_t>(this);
  m_pair.second = m_map->m_last ? reinterpret_cast<ValuePtr>(*m_map->m_last) : nullptr;
}

template <typename V>
template <bool Const>
MemoryMap<V>::Iterator_<Const>::Iterator_(Map* map, iterator_end) :
  m_map{map}, m_pair{std::make_pair(nullptr, static_cast<ValuePtr>(nullptr))}
{
}

template <typename V>
template <bool Const>
template <bool OtherConst>
MemoryMap<V>::Iterator_<Const>::Iterator_(const Iterator_<OtherConst>& other) :
  m_map{other.m_map}, m_pair{other.m_pair}
{
}

template <typename V>
template <bool Const>
typename MemoryMap<V>::template Iterator_<Const>::Reference
MemoryMap<V>::Iterator_<Const>::operator*()
{
  return m_pair;
}

template <typename V>
template <bool Const>
typename MemoryMap<V>::template Iterator_<Const>::Pointer
MemoryMap<V>::Iterator_<Const>::operator->()
{
  return &m_pair;
}

template <typename V>
template <bool Const>
typename MemoryMap<V>::template Iterator_<Const>&
MemoryMap<V>::Iterator_<Const>::operator++()
{
  // Check whether this object was not the last to set the internal judy state
  if (m_pair.first && m_map->m_oper != reinterpret_cast<uintptr_t>(this)) {
    // Seek m_array internal position
    judy_slot(m_map->m_array, reinterpret_cast<const unsigned char*>(&m_pair.first), judy_max);
  }
  m_map->m_last = judy_nxt(m_map->m_array);
  m_map->m_oper = reinterpret_cast<uintptr_t>(this);

  if (!m_map->m_last) {
    // Reached end
    m_pair.first = nullptr;
  }
  else {
    // Update m_last and pair
    judy_key(m_map->m_array, reinterpret_cast<unsigned char*>(&m_pair.first), judy_max);
    m_pair.second = reinterpret_cast<ValuePtr>(*m_map->m_last);
  }

  return *this;
}

template <typename V>
template <bool Const>
typename MemoryMap<V>::template Iterator_<Const>
MemoryMap<V>::Iterator_<Const>::operator++(int)
{
  Iterator tmp{*this};
  ++(*this);
  return tmp;
}

template <typename V>
template <bool Const>
template <bool OtherConst>
bool MemoryMap<V>::Iterator_<Const>::operator==(const MemoryMap<V>::Iterator_<OtherConst>& other) const
{
  return m_map == other.m_map && m_pair.first == other.m_pair.first;
}

template <typename V>
template <bool Const>
template <bool OtherConst>
bool MemoryMap<V>::Iterator_<Const>::operator!=(const MemoryMap<V>::Iterator_<OtherConst>& other) const
{
  return !(*this == other);
}

template <typename V>
typename MemoryMap<V>::ConstIterator
MemoryMap<V>::begin() const
{
  return ConstIterator{this, iterator_begin{}};
}

template <typename V>
typename MemoryMap<V>::Iterator
MemoryMap<V>::begin()
{
  return Iterator{this, iterator_begin{}};
}

template <typename V>
typename MemoryMap<V>::ConstIterator
MemoryMap<V>::end() const
{
  return ConstIterator{this, iterator_end{}};
}

template <typename V>
typename MemoryMap<V>::Iterator
MemoryMap<V>::end()
{
  return Iterator{this, iterator_end{}};
}

} // end of namespace util
} // end of namespace umpire

#endif // UMPIRE_MemoryMap_INL
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_MemoryResourceTraits_HPP
#define UMPIRE_MemoryResourceTraits_HPP

#include <cstddef>

namespace umpire {

struct MemoryResourceTraits {

  enum class optimized_for {
    any,
    latency,
    bandwidth,
    access
  };

  enum class vendor_type {
    UNKNOWN,
    AMD,
    IBM,
    INTEL,
    NVIDIA
  };

  enum class memory_type {
    UNKNOWN,
    DDR,
    GDDR,
    HBM,
    NVME
  };

  bool unified = false;
  std::size_t size = 0;

  vendor_type vendor = vendor_type::UNKNOWN;
  memory_type kind = memory_type::UNKNOWN;
  optimized_for used_for = optimized_for::any;
};

} // end of namespace umpire

#endif // UMPIRE_MemoryResourceTraits_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/util/OutputBuffer.hpp"

#include <ostream>

namespace umpire {
namespace util {

void
OutputBuffer::setConsoleStream(std::ostream* stream)
{
  if (stream) {
    d_console_stream = stream->rdbuf();
  } else {
    d_console_stream = nullptr;
  }
}

void
OutputBuffer::setFileStream(std::ostream* stream)
{
  if (stream) {
    d_file_stream = stream->rdbuf();
  } else {
    d_file_stream = nullptr;
  }
}

int
OutputBuffer::overflow(int ch)
{
  if (ch == EOF)
  {
    return !EOF;
  } else {
    int r_console{ch};
    int r_file{ch};

    if (d_console_stream) {
      r_console = d_console_stream->sputc(static_cast<char>(ch));
    }

    if (d_file_stream) {
      r_file = d_file_stream->sputc(static_cast<char>(ch));
    }

    return r_console == EOF || r_file == EOF ? EOF : ch;
  }

}

int
OutputBuffer::sync()
{
  auto ret = 0;

  if (d_console_stream) {
    ret = d_console_stream->pubsync();
  }

  if (d_file_stream) {
    ret += d_file_stream->pubsync();
  }

  return ret == 0 ? 0 : -1;
}

OutputBuffer::~OutputBuffer()
{
  if (d_console_stream) {
    d_console_stream->pubsync();
  }

  if (d_file_stream) {
    d_file_stream->pubsync();
  }
}

} // end of namespace util
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_OutputBuffer_HPP
#define UMPIRE_OutputBuffer_HPP

#include <streambuf>

namespace umpire {
namespace util {

class OutputBuffer : public std::streambuf
{
public:
  OutputBuffer() = default;

  ~OutputBuffer();

  void setConsoleStream(std::ostream* stream);
  void setFileStream(std::ostream* stream);

  int overflow(int ch) override;
  int sync() override;

private:
  std::streambuf* d_console_stream;
  std::streambuf* d_file_stream;
};

} // end of namespace util
} // end of namespace umpire

#endif // UMPIRE_OutputBuffer_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_Platform_HPP
#define UMPIRE_Platform_HPP

namespace umpire {

enum class Platform {
  none,
  cpu,
  cuda,
  hip
};

} // end of namespace umpire

#endif
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/util/Statistic.hpp"

#include <iostream>

#include "umpire/util/Macros.hpp"

#include "conduit.hpp"

namespace umpire {
namespace util {

Statistic::Statistic(const std::string& name) noexcept:
  m_name(name),
  m_counter(),
  m_data()
{
  m_data["name"] = name;
}

Statistic::~Statistic() noexcept
{
}

void
Statistic::recordStatistic(conduit::Node&& stat)
{
  auto time = std::chrono::time_point_cast<std::chrono::nanoseconds>(std::chrono::system_clock::now()).time_since_epoch();
  stat["timestamp"] = static_cast<long>(time.count());

  m_data["statistics"].append().set(stat);
}

void
Statistic::printData(std::ostream& stream) noexcept
{
  m_data.print();
}

} // end of namespace util
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_Statistic_HPP
#define UMPIRE_Statistic_HPP

#include <chrono>
#include <vector>
#include <string>

#include "conduit/conduit.hpp"

namespace umpire {
namespace util {

class StatisticsDatabase;

class Statistic {
  friend class StatisticsDatabase;
  public:
    ~Statistic() noexcept;

    void recordStatistic(conduit::Node&& n);

    void printData(std::ostream& stream) noexcept;

  protected:
    Statistic(const std::string& name) noexcept;

  private:
    std::string m_name;
    std::size_t m_counter;

    conduit::Node m_data;
};

} // end of namespace util
} // end of namespace umpire

#endif // UMPIRE_Statistic_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/util/StatisticsDatabase.hpp"

#include "umpire/util/Macros.hpp"

namespace umpire {
namespace util {

StatisticsDatabase* StatisticsDatabase::s_statistics_database_instance(nullptr);

StatisticsDatabase* StatisticsDatabase::getDatabase()
{
  if (!s_statistics_database_instance)
    s_statistics_database_instance = new StatisticsDatabase();

  return s_statistics_database_instance;
}

std::shared_ptr<Statistic>
StatisticsDatabase::getStatistic(const std::string& name)
{
  auto statistic = m_statistics.find(name);
  std::shared_ptr<Statistic> stat;

  if (statistic == m_statistics.end()) {
    stat = std::shared_ptr<Statistic>(new Statistic(name));
    m_statistics[name] = stat;
  } else {
    stat = statistic->second;
  }

  return stat;
}

StatisticsDatabase::StatisticsDatabase() noexcept:
  m_statistics()
{
}

void
StatisticsDatabase::printStatistics(std::ostream& stream) noexcept
{
  stream << "umpire::util::StatisticsDatabase contains " << m_statistics.size() << " statistics" << std::endl;
  for (auto& stat : m_statistics) {
    stat.second->printData(stream);
  }
}

} // end of namespace util
} // end of namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_StatisticsDatabase_HPP
#define UMPIRE_StatisticsDatabase_HPP

#include <ostream>
#include <map>
#include <memory>

#include "umpire/util/Statistic.hpp"

namespace umpire {
namespace util {

class StatisticsDatabase {
  public:
    static StatisticsDatabase* getDatabase();

    std::shared_ptr<Statistic> getStatistic(
        const std::string& name);

    void printStatistics(std::ostream& stream) noexcept;
  private:
    StatisticsDatabase() noexcept;

    StatisticsDatabase (const StatisticsDatabase&) = delete;
    StatisticsDatabase& operator= (const StatisticsDatabase&) = delete;

    static StatisticsDatabase* s_statistics_database_instance;

    std::map<std::string, std::shared_ptr<Statistic> > m_statistics;
};

} // end of namespace util
} // end of namespace umpire

#endif // UMPIRE_StatisticsDatabase_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/util/allocation_statistics.hpp"

#include <algorithm>

namespace umpire {
namespace util {

float relative_fragmentation(std::vector<util::AllocationRecord>& recs)
{
  auto r1 = recs.begin();
  auto r2 = recs.begin(); ++r2;
  std::size_t largest_free_space = 0;
  std::size_t total_free_space = 0;
  while (r2 != recs.end()) {
    const std::size_t free_space =
      reinterpret_cast<char*>(r2->ptr) - (reinterpret_cast<char*>(r1->ptr) + r1->size);
    largest_free_space = std::max(largest_free_space, free_space);
    total_free_space += free_space;
  }

  return 1.0f - static_cast<float>(largest_free_space) / total_free_space;
}

}
}
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_allocation_statistics_HPP
#define UMPIRE_allocation_statistics_HPP

#include "umpire/util/AllocationRecord.hpp"

#include <vector>

namespace umpire {
namespace util {

/*!
 * \brief Compute the relative fragmentation of a set of allocation records.
 *
 * Fragmentation = 1 - (largest free block) / (total free space)
 */
float relative_fragmentation(std::vector<util::AllocationRecord>& recs);

}
}

#endif // UMPIRE_allocation_statistics_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/util/detect_vendor.hpp"

namespace umpire {

MemoryResourceTraits::vendor_type cpu_vendor_type() noexcept {
#if defined(__x86_64__)
  return MemoryResourceTraits::vendor_type::INTEL;
#elif defined(__powerpc__)
  return MemoryResourceTraits::vendor_type::IBM;
#else
  return MemoryResourceTraits::vendor_type::UNKNOWN;
#endif
}

} // end namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_detect_vendor_HPP
#define UMPIRE_detect_vendor_HPP

#include "umpire/util/MemoryResourceTraits.hpp"

namespace umpire {

MemoryResourceTraits::vendor_type cpu_vendor_type() noexcept;

} // end namespace umpire

#endif // UMPIRE_detect_vendor_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////

#include "umpire/config.hpp"
#include "umpire/util/io.hpp"
#include "umpire/util/Macros.hpp"
#include "umpire/util/MPI.hpp"
#include "umpire/util/OutputBuffer.hpp"

#include <string>
#include <iostream>
#include <fstream>
#include <ostream>
#include <stdlib.h>   // for getenv()

#if defined(UMPIRE_ENABLE_FILESYSTEM)
#include <filesystem>
#else
#include <sys/stat.h>
#include <sys/types.h>
#include <dirent.h>
#endif

#if !defined(_MSC_VER)
#include <unistd.h>   // getpid()
#else
#include <process.h>
#define getpid _getpid
#endif

namespace umpire {

std::ostream& log()
{
  static std::ostream out{std::cout.rdbuf()};
  return out;
}

std::ostream& replay()
{
  static std::ostream out{nullptr};
  return out;
}

std::ostream& error()
{
  static std::ostream out{std::cerr.rdbuf()};
  return out;
}

namespace util {

static std::string make_unique_filename(
  const std::string& base_dir,
  const std::string& name,
  const int pid,
  const std::string& extension);

static inline bool file_exists(const std::string& file);

static inline bool directory_exists(const std::string& file);

void initialize_io(const bool enable_log, const bool enable_replay)
{
  static util::OutputBuffer s_log_buffer;
  static util::OutputBuffer s_replay_buffer;
  static util::OutputBuffer s_error_buffer;

  s_log_buffer.setConsoleStream(nullptr);
  s_replay_buffer.setConsoleStream(nullptr);
  s_error_buffer.setConsoleStream(&std::cerr);

  log().rdbuf(&s_log_buffer);
  replay().rdbuf(&s_replay_buffer);
  error().rdbuf(&s_error_buffer);

  std::string root_io_dir{"./"};
  const char* output_dir{std::getenv("UMPIRE_OUTPUT_DIR")};
  if (output_dir) root_io_dir = output_dir;

  std::string file_basename{"umpire"};
  const char* base_name{std::getenv("UMPIRE_OUTPUT_BASENAME")};
  if (base_name) file_basename = base_name;

  const int pid{getpid()};

  const std::string log_filename{
    make_unique_filename(root_io_dir, file_basename, pid, "log")};

  const std::string replay_filename{
    make_unique_filename(root_io_dir, file_basename, pid, "replay")};

  const std::string error_filename{
    make_unique_filename(root_io_dir, file_basename, pid, "error")};

  if (!directory_exists(root_io_dir)) {
    if (MPI::isInitialized()) {
      if (MPI::getRank() == 0) {
#if defined(UMPIRE_ENABLE_FILESYSTEM)
        std::filesystem::path root_io_dir_path{root_io_dir};

        if (!std::filesystem::exists(root_io_dir_path) &&
            (enable_log || enable_replay)) {
          std::filesystem::create_directories(root_io_dir_path);
        }
#else
        struct stat info;
        if ( stat( root_io_dir.c_str(), &info ) )
        {
          if (enable_log || enable_replay) {
            if ( mkdir(root_io_dir.c_str(),
                       S_IRWXU | S_IRGRP | S_IXGRP | S_IROTH | S_IXOTH) ) {
              UMPIRE_ERROR("mkdir(" << root_io_dir << ") failed");
            }
          }
        }
        else if ( !(S_ISDIR(info.st_mode)) )
        {
          UMPIRE_ERROR(root_io_dir << "exists and is not a directory");
        }
#endif
      }
      MPI::sync();
    } else {
      UMPIRE_ERROR("Cannot create output directory before MPI has been initialized. "
                   "Please unset UMPIRE_OUTPUT_DIR in your environment");
    }
  }

  if (enable_log) {
    static std::ofstream s_log_ofstream{log_filename};

    if (s_log_ofstream) {
      s_log_buffer.setFileStream(&s_log_ofstream);
    } else {
      UMPIRE_ERROR("Couldn't open log file:" << log_filename);
    }
  }

  if (enable_replay) {
    static std::ofstream s_replay_ofstream{replay_filename};

    if (s_replay_ofstream) {
      s_replay_buffer.setFileStream(&s_replay_ofstream);
    } else {
      UMPIRE_ERROR("Couldn't open replay file:" << replay_filename);
    }
  }

  MPI::logMpiInfo();
}

void flush_files()
{
  log().flush();
  replay().flush();
  error().flush();
}


static std::string
make_unique_filename(
    const std::string& base_dir,
    const std::string& name,
    const int pid,
    const std::string& extension)
{
  int unique_id{0};
  std::string filename;

  do {
    filename = base_dir + "/" + name +
      "." + std::to_string(pid) +
      "." + std::to_string(unique_id++) +
      "." + extension;
  } while (file_exists(filename));

  return filename;
}

static inline bool file_exists(const std::string& path)
{
  std::ifstream ifile(path.c_str());
  return ifile.good();
}

static inline bool directory_exists(const std::string& path)
{
#if defined(UMPIRE_ENABLE_FILESYSTEM)
  std::filesystem::path fspath_path(path);
  return std::filesystem::exists(fspath_path);
#else
  struct stat info;
  if ( stat( path.c_str(), &info) ) {
    return false;
  } else {
    return S_ISDIR(info.st_mode);
  }
#endif
}

} // end namespace util
} // end namespace umpire
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_IOManager_HPP
#define UMPIRE_IOManager_HPP

#include <string>
#include <ostream>

namespace umpire {

// Output streams
std::ostream& log();
std::ostream& replay();
std::ostream& error();

namespace util {

/*!
 * \brief Initialize the streams. This method is called when ResourceManger is
 * initialized. Do not call this manually.
 */
void initialize_io(const bool enable_log, const bool enable_replay);

/*!
 * \brief Synchronize all stream buffers to their respective output sequences.
 * This function is usually called by exception generating code like
 * UMPIRE_ERROR.
 */
void flush_files();

} // end namespace util
} // end namespace umpire

#endif // UMPIRE_IOManager_HPP
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_make_unique_HPP
#define UMPIRE_make_unique_HPP

#include <memory>

namespace umpire {
namespace util {

template <typename T, typename... Args>
constexpr std::unique_ptr<T> make_unique(Args&&... args)
{
    return std::unique_ptr<T>(new T(std::forward<Args>(args)...));
}

} // end of namespace util
} // end of namespace umpire

#endif
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//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#include "umpire/util/numa.hpp"

#include "umpire/util/Macros.hpp"

#include <numa.h>
#include <numaif.h>
#include <unistd.h>

namespace umpire {


long get_page_size() {
  static const long s_cpu_page_size = sysconf(_SC_PAGESIZE);
  return s_cpu_page_size;
}

namespace numa {

int preferred_node()
{
  if (numa_available() < 0) UMPIRE_ERROR("libnuma is unusable.");
  return numa_preferred();
}

void move_to_node(void* ptr, std::size_t bytes, int node)
{
  if (numa_available() < 0) UMPIRE_ERROR("libnuma is unusable.");

  struct bitmask* mask = numa_bitmask_alloc(numa_max_node() + 1);
  numa_bitmask_clearall(mask);
  numa_bitmask_setbit(mask, node);

  if (mbind(ptr, bytes, MPOL_BIND, mask->maskp, mask->size + 1, MPOL_MF_MOVE | MPOL_MF_STRICT) != 0) {
    UMPIRE_ERROR("numa::move_to_node error: mbind( ptr = " << ptr <<
                 ", bytes = " << bytes <<
                 ", node = " << node << " ) failed");
  }

  numa_bitmask_free(mask);
}

int get_location(void* ptr)
{
  int numa_node = -1;
  if (get_mempolicy(&numa_node, NULL, 0, ptr, MPOL_F_NODE | MPOL_F_ADDR) != 0) {
    UMPIRE_ERROR("numa::get_location error: get_mempolicy( ptr = " << ptr << ") failed");
  }
  return numa_node;
}

std::vector<int> get_host_nodes()
{
  if (numa_available() < 0) UMPIRE_ERROR("libnuma is unusable.");

  std::vector<int> host_nodes;
  struct bitmask* cpus = numa_allocate_cpumask();

  const int size = numa_all_nodes_ptr->size;
  for (int i = 0; i < size; i++) {
    if (numa_bitmask_isbitset(numa_all_nodes_ptr, i)) {

      // Check if this has CPUs
      if (numa_node_to_cpus(i, cpus) != 0) {
        UMPIRE_ERROR("Error getting CPU list for NUMA node.");
      }

      const std::size_t ncpus = numa_bitmask_weight(cpus);
      if (ncpus > 0) {
        // This is a host node
        host_nodes.push_back(i);
      }
    }
  }

  numa_free_cpumask(cpus);
  return host_nodes;
}

std::vector<int> get_device_nodes()
{
  if (numa_available() < 0) UMPIRE_ERROR("libnuma is unusable.");

  std::vector<int> device_nodes;
  struct bitmask* cpus = numa_allocate_cpumask();

  const int size = numa_all_nodes_ptr->size;
  for (int i = 0; i < size; i++) {
    if (numa_bitmask_isbitset(numa_all_nodes_ptr, i)) {

      // Check if this has CPUs
      if (numa_node_to_cpus(i, cpus) != 0) {
        UMPIRE_ERROR("Error getting CPU list for NUMA node.");
      }

      const std::size_t ncpus = numa_bitmask_weight(cpus);
      if (ncpus == 0) {
        // This is a device node
        device_nodes.push_back(i);
      }
    }
  }

  numa_free_cpumask(cpus);
  return device_nodes;
}

std::vector<int> get_allocatable_nodes()
{
  if (numa_available() < 0) UMPIRE_ERROR("libnuma is unusable.");

  struct bitmask* mask = numa_get_mems_allowed();
  std::vector<int> nodes;
  const int size = mask->size;
  for (int i = 0; i < size; i++) {
    if (numa_bitmask_isbitset(mask, i)) nodes.push_back(i);
  }

  numa_free_nodemask(mask);
  return nodes;
}


} // end namespace numa
} // end namespace umpire
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Program Listing for File numa.hpp

↰ Return to documentation for file (umpire/util/numa.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_numa_HPP
#define UMPIRE_numa_HPP

#include <cstddef>
#include <vector>

namespace umpire {

// Return the page size
long get_page_size();

namespace numa {

// Return the preferred numa node
int preferred_node();

// Move page-aligned address of size bytes to node
void move_to_node(void* ptr, std::size_t bytes, int node);

// Return the numa node where address ptr resides
int get_location(void* ptr);

// List host NUMA nodes
std::vector<int> get_host_nodes();

// List device NUMA nodes
std::vector<int> get_device_nodes();

// List NUMA nodes that can be used from this process
std::vector<int> get_allocatable_nodes();

} // end namespace numa

} // end namespace umpire


#endif // UMPIRE_numa_HPP
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↰ Return to documentation for file (umpire/util/statistic_helper.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_statistic_helper_HPP
#define UMPIRE_statistic_helper_HPP

#include "umpire/util/StatisticsDatabase.hpp"

#include "conduit/conduit.hpp"

namespace umpire {
namespace util {
namespace detail {

inline
conduit::Node
add_entry(conduit::Node& n)
{
  return n;
}

template <typename T, typename U>
inline
conduit::Node
add_entry(conduit::Node& n, T k, U v)
{
  n[k] = v;
  return n;
}

template <typename T, typename U, typename... Args>
inline
conduit::Node
add_entry(conduit::Node& n, T k, U v, Args... args)
{
  n[k] = v;
  return add_entry(n, args...);
}

//template <typename T, typename U>
//conduit::Node
//add_entry(conduit::Node n, T k, U v)
//{
//  n[k] = v;
//  return n;
//}


template<typename... Args>
inline
void
record_statistic(const std::string& name, Args&&... args) {
  auto node = conduit::Node{};
  util::StatisticsDatabase::getDatabase()->getStatistic(name)->recordStatistic(add_entry(node, args...));
}

} // end of namespace detail
} // end of namespace util
} // end of namespace umpire

#endif // UMPIRE_statistic_helper_HPP
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↰ Return to documentation for file (umpire/util/wrap_allocator.hpp)

//////////////////////////////////////////////////////////////////////////////
// Copyright (c) 2016-20, Lawrence Livermore National Security, LLC and Umpire
// project contributors. See the COPYRIGHT file for details.
//
// SPDX-License-Identifier: (MIT)
//////////////////////////////////////////////////////////////////////////////
#ifndef UMPIRE_wrap_allocator_HPP
#define UMPIRE_wrap_allocator_HPP

#include "umpire/Allocator.hpp"
#include "umpire/strategy/AllocationStrategy.hpp"
#include "umpire/strategy/AllocationTracker.hpp"
#include "umpire/strategy/ZeroByteHandler.hpp"

#include "umpire/util/make_unique.hpp"

namespace umpire {
namespace util {

template <typename Base>
std::unique_ptr<Base>
do_wrap(std::unique_ptr<Base>&& allocator)
{
  return std::move(allocator);
}


template <typename Base, typename Strategy, typename... Strategies>
std::unique_ptr<Base>
do_wrap(std::unique_ptr<Base>&& allocator)
{
  return std::unique_ptr<Base>(new Strategy(umpire::util::do_wrap<Base, Strategies...>(std::move(allocator))));
}

template<typename... Strategies>
std::unique_ptr<strategy::AllocationStrategy>
wrap_allocator(std::unique_ptr<strategy::AllocationStrategy>&& allocator)
{
  return umpire::util::do_wrap<
    umpire::strategy::AllocationStrategy, Strategies...>(
      std::move(allocator));
}

template<typename Strategy>
Strategy*
unwrap_allocation_strategy(strategy::AllocationStrategy* base_strategy)
{
  umpire::strategy::ZeroByteHandler* zero{nullptr};
  umpire::strategy::AllocationTracker* tracker{nullptr};
  Strategy* strategy{nullptr};

  tracker = dynamic_cast<umpire::strategy::AllocationTracker*>(base_strategy);

  if (tracker) {
    zero = dynamic_cast<umpire::strategy::ZeroByteHandler*>(tracker->getAllocationStrategy());
  } else {
    zero = dynamic_cast<umpire::strategy::ZeroByteHandler*>(base_strategy);
  }

  if (zero) {
     strategy = dynamic_cast<Strategy*>(zero->getAllocationStrategy());
  } else {
    if (tracker) {
       strategy = dynamic_cast<Strategy*>(tracker->getAllocationStrategy());
    } else {
       strategy = dynamic_cast<Strategy*>(base_strategy);
    }
  }

  if (!strategy) {
    UMPIRE_ERROR("Couldn't unwrap " << base_strategy->getName() << " to " << typeid(Strategy).name());
  }

  return strategy;
}

template<typename Strategy>
Strategy*
unwrap_allocator(Allocator allocator)
{
  return unwrap_allocation_strategy<Strategy>(allocator.getAllocationStrategy());
}

} // end of namespace util
} // end of namespace umpire

#endif // UMPIRE_wrap_allocator_HPP
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