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Introduction

The mpi_array [http://mpi-array.readthedocs.io/en/latest] python package provides
a numpy.ndarray [https://docs.scipy.org/doc/numpy/reference/arrays.ndarray.html] API to a
Partitioned Global Address Space [https://en.wikipedia.org/wiki/Partitioned_global_address_space]
array which utilizes
MPI [https://en.wikipedia.org/wiki/Message_Passing_Interface]
(via mpi4py [http://pythonhosted.org/mpi4py/]) for parallelism.




Quick Start Example

The following quickstart.py script creates a zero-initialised array and
performs some element assignments:

import mpi_array as mpia

# creates zero-initialized PGAS (distributed) array
dary = mpia.zeros((1000, 1000, 1000), dtype="uint16")

# Add one to all elements of array
dary += 1

# Assign to slice
dary[250:750, :, 250:750] = 8

# ufuncs
dary[...] = mpia.power(dary, 1.0/3.0)





The quickstart.py script can be executed serially
(single process) as:

python quickstart.py





or in parallel (using 8 processes) as:

mpirun -n 8 python quickstart.py








Related Work

Related distributed array (PGAS) implementations with python API:


	Global Arrays [http://hpc.pnl.gov/globalarrays/]
(ga at github [https://github.com/GlobalArrays/ga]) with
ga4py [https://github.com/GlobalArrays/ga4py] python
API and GAiN [http://hpc.pnl.gov/globalarrays/papers/scipy11_gain.pdf]
numpy API

	DistArray [http://distarray.readthedocs.io/en/latest/]

	pnumpy [https://github.com/pletzer/pnumpy]

	Spartan [https://www.cs.nyu.edu/media/publications/power_russell.pdf]
(at github here [https://github.com/spartan-array/spartan])

	caput.mpiarray [http://caput.readthedocs.io/en/latest/generated/caput.mpiarray.html]

	dask.distributed [https://distributed.readthedocs.io/en/latest/]

	bolt [http://bolt-project.org/]

	distnumpy [http://dl6.globalstf.org/index.php/joc/article/download/704/723] and
distnumpy at github [https://github.com/distnumpy/distnumpy]



Related parallel array implementations (not PGAS) with python API:


	Bohrium [http://bohrium.readthedocs.io/]

	Intel Distribution for Python [https://software.intel.com/en-us/distribution-for-python]






Installation

Using pip from latest github source:


pip install --user git+git://github.com/mpi-array/mpi_array.git#egg=mpi_array





Requirements

Requires:



	python-2 version >= 2.7 or python-3 version >= 3.3,

	array_split [http://array-split.readthedocs.io/en/latest/] version >= 0.4.0,

	psutil [https://pypi.python.org/pypi/psutil] >= 4.3.0

	numpy [http://docs.scipy.org/doc/numpy/] version >= 1.13 (require __array_ufunc__ [https://docs.scipy.org/doc/numpy/user/basics.subclassing.html#array-ufunc-for-ufuncs] API),

	an MPI implementation which supports at least MPI-3 (such as
OpenMPI [http://openmpi.org/], MPICH [http://mpich.org/] or Intel MPI [https://software.intel.com/en-us/intel-mpi-library])

	mpi4py [http://pythonhosted.org/mpi4py/] version >= 2.0.









Testing

Run tests (unittest [https://docs.python.org/3/library/unittest.html]
test-cases and doctest [https://docs.python.org/3/library/doctest.html]
docstring test-cases) using:

python -m mpi_array.tests





or, from the source tree, run:

python setup.py test





Run tests with parallelism:

mpirun -n 8 python -m mpi_array.tests





Travis CI at:


https://travis-ci.org/mpi-array/mpi_array/





Documentation

Latest sphinx generated documentation at readthedocs.org:


http://mpi-array.readthedocs.io/en/latest


and at github gh-pages:


https://mpi-array.github.io/mpi_array/


Sphinx documentation can be built from the source:

python setup.py build_sphinx





with the HTML generated in docs/_build/html.




Latest source code

Source at github:


https://github.com/mpi-array/mpi_array


clone with:

git clone https://github.com/mpi-array/mpi_array.git








License information

See the file LICENSE.txt [https://github.com/mpi-array/mpi_array/blob/dev/LICENSE.txt]
for terms & conditions, for usage and a DISCLAIMER OF ALL WARRANTIES.





          

      

      

    

  

    
      
          
            
  



Terminology




Distributing arrays amongst nodes





          

      

      

    

  

    
      
          
            
  
The mpi_array Package

Python package for multi-dimensional distributed arrays
(
Partitioned Global Address Space [https://en.wikipedia.org/wiki/Partitioned_global_address_space]
)
with numpy.ndarray [https://docs.scipy.org/doc/numpy/reference/generated/numpy.ndarray.html#numpy.ndarray]-like API.


Classes and Functions













Attributes







          

      

      

    

  

    
      
          
            
  
The mpi_array.benchmarks Package

Runtime benchmarking.


Modules







	benchmark
	Manages finding, running and recoding benchmark results.


	bench_creation
	Benchmarks for array creation.


	bench_ufunc
	Benchmarks for ufuncs.


	core
	Core utilities for benchmark implementations.


	utils
	Miscellaneous benchmark utilities.











          

      

      

    

  

    
      
          
            
  
mpi_array.benchmarks.benchmark

Manages finding, running and recoding benchmark results.

This module has shamelessly borrows from
the airspeed velocity (asv) [http://asv.readthedocs.io/en/latest]
file benchmark.py [https://github.com/spacetelescope/asv/blob/master/asv/benchmark.py].
See the airspeed velocity (asv) [http://asv.readthedocs.io/en/latest]
LICENSE [https://github.com/spacetelescope/asv/blob/master/LICENSE.rst].

Functions







	create_runner_argument_parser()
	


	disc_benchmarks(root[,
  
    
    
    mpi_array.benchmarks.benchmark.create_runner_argument_parser
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.create_runner_argument_parser


	
mpi_array.benchmarks.benchmark.create_runner_argument_parser()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.disc_benchmarks
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.disc_benchmarks


	
mpi_array.benchmarks.benchmark.disc_benchmarks(root, package=None)

	Discover all benchmarks in a given directory tree, yielding Benchmark
objects

For each class definition, looks for any methods with a
special name.

For each free function, yields all functions with a special
name.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.disc_files
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.disc_files


	
mpi_array.benchmarks.benchmark.disc_files(root, package='')

	Iterate over all .py files in a given directory tree.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.get_process_time_timer
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.get_process_time_timer


	
mpi_array.benchmarks.benchmark.get_process_time_timer()

	The best timer we can use is time.process_time() [https://docs.python.org/3/library/time.html#time.process_time], but it is not
available in the Python stdlib until Python 3.3.  This is a ctypes [https://docs.python.org/3/library/ctypes.html#module-ctypes]
backport for Pythons that don’t have it.





	Return type:	function


	Returns:	The time.process_time() [https://docs.python.org/3/library/time.html#time.process_time] function, if available, otherwise, if possible,
an equivalent created using ctypes [https://docs.python.org/3/library/ctypes.html#module-ctypes], otherwise timeit.default_timer() [https://docs.python.org/3/library/timeit.html#timeit.default_timer].













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.get_setup_cache_key
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.get_setup_cache_key


	
mpi_array.benchmarks.benchmark.get_setup_cache_key(func)

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.get_source_code
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.get_source_code


	
mpi_array.benchmarks.benchmark.get_source_code(items)

	Extract source code of given items, and concatenate and dedent it.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.import_module
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.import_module


	
mpi_array.benchmarks.benchmark.import_module(name, package=None)

	Import a module.

The ‘package’ argument is required when performing a relative import. It
specifies the package to use as the anchor point from which to resolve the
relative import to an absolute import.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.root_and_package_from_name
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.root_and_package_from_name


	
mpi_array.benchmarks.benchmark.root_and_package_from_name(module_name)

	Returns root filename for the package/module named by module_name.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.run_main
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.run_main


	
mpi_array.benchmarks.benchmark.run_main(argv)

	Runs the benchmarks.





	Parameters:	argv (list [https://docs.python.org/3/library/stdtypes.html#list] of str [https://docs.python.org/3/library/stdtypes.html#str]) – The command line arguments (e.g. sys.argv).






See also

BenchmarkRunner











          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.sha256
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.sha256


	
mpi_array.benchmarks.benchmark.sha256()

	Returns a sha256 hash object; optionally initialized with a string









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark


	
class mpi_array.benchmarks.benchmark.Benchmark(name, func, attr_sources)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Represents a single benchmark.

Methods







	__init__(name,
  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.__init__


	
Benchmark.__init__(name, func, attr_sources)

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.barrier
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.barrier


	
Benchmark.barrier()

	Barrier.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.bcast
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.bcast


	
Benchmark.bcast(value)

	Broadcast value from root_rank to all ranks of comm.





	Return type:	object [https://docs.python.org/3/library/functions.html#object]


	Returns:	value on rank root_rank rank process.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.do_profile_run
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.do_profile_run


	
Benchmark.do_profile_run()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.do_run
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.do_run


	
Benchmark.do_run()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.do_setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.do_setup


	
Benchmark.do_setup()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.do_setup_cache
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.do_setup_cache


	
Benchmark.do_setup_cache()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.do_teardown
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.do_teardown


	
Benchmark.do_teardown()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.initialise
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.initialise


	
Benchmark.initialise()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.insert_param
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.insert_param


	
Benchmark.insert_param(param)

	Insert a parameter at the front of the parameter list.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.redo_setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.redo_setup


	
Benchmark.redo_setup()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.set_param_idx
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.set_param_idx


	
Benchmark.set_param_idx(param_idx)

	Set the parameter combo via the index param_idx.





	Raises:	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – if param_idx is out of range.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.comm
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.comm


	
Benchmark.comm

	The mpi4pi.MPI.Comm used for synchronization.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.current_params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.current_params


	
Benchmark.current_params

	The current set of parameters, set via set_param_idx().









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.name_regex
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.name_regex


	
Benchmark.name_regex = re.compile('^$')

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.params


	
Benchmark.params

	The list of benchmark parameters.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.root_rank
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.root_rank


	
Benchmark.root_rank

	An int indicating the root rank process of comm.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.Benchmark.setup_error
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.Benchmark.setup_error


	
Benchmark.setup_error

	The error which occured during do_setup(), None if no error occurred.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner


	
class mpi_array.benchmarks.benchmark.BenchmarkRunner(argv=None)

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Discovers and runs benchmarks.

Methods







	__init__([argv])
	Initialise.


	create_argument_parser()
	Creates argparse.ArgumentParser [https://docs.python.org/3/library/argparse.html#argparse.ArgumentParser] for handling command line.


	create_profile_stats(profile_file_name)
	Factory function for creating a pstats.Stats [https://docs.python.org/3/library/profile.html#pstats.Stats] instance.


	discover_benchmarks()
	Find benchmarks, store Benchmark objects in benchmarks.


	filter(b)
	Returns True if the Benchmark b passes the filtering criterion.


	handle_profile(profiler)
	


	log_profile_stats(profile_stats[,
  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.__init__


	
BenchmarkRunner.__init__(argv=None)

	Initialise.





	Parameters:	argv (list [https://docs.python.org/3/library/stdtypes.html#list] of str [https://docs.python.org/3/library/stdtypes.html#str]) – Command line arguments, parsed with the argparse.ArgumentParser [https://docs.python.org/3/library/argparse.html#argparse.ArgumentParser]
instance returned by create_argument_parser().













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.create_argument_parser
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.create_argument_parser


	
BenchmarkRunner.create_argument_parser()

	Creates argparse.ArgumentParser [https://docs.python.org/3/library/argparse.html#argparse.ArgumentParser] for handling command line.





	Return type:	argparse.ArgumentParser [https://docs.python.org/3/library/argparse.html#argparse.ArgumentParser]


	Returns:	A argparse.ArgumentParser [https://docs.python.org/3/library/argparse.html#argparse.ArgumentParser] for parsing command line.






See also

create_runner_argument_parser()











          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.create_profile_stats
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.create_profile_stats


	
BenchmarkRunner.create_profile_stats(profile_file_name)

	Factory function for creating a pstats.Stats [https://docs.python.org/3/library/profile.html#pstats.Stats] instance.





	Parameters:	profile_file_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Name of file which contains profile data.


	Return type:	pstats.Stats [https://docs.python.org/3/library/profile.html#pstats.Stats]


	Returns:	Stats object initialised with data from profile_file_name.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.discover_benchmarks
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.discover_benchmarks


	
BenchmarkRunner.discover_benchmarks()

	Find benchmarks, store Benchmark objects in benchmarks.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.filter
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.filter


	
BenchmarkRunner.filter(b)

	Returns True if the Benchmark b passes
the filtering criterion.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.handle_profile
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.handle_profile


	
BenchmarkRunner.handle_profile(profiler)

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.log_profile_stats
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.log_profile_stats


	
BenchmarkRunner.log_profile_stats(profile_stats, sort_keys=('cumtime', ))

	Logs the output from pstats.Stats.print_stats() [https://docs.python.org/3/library/profile.html#pstats.Stats.print_stats].





	Parameters:	profile_stats (pstat.Stats) – The stats to dump to file.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.run
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.run


	
BenchmarkRunner.run()

	Discover and run benchmarks.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.run_and_write_results
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.run_and_write_results


	
BenchmarkRunner.run_and_write_results()

	Discovers, runs and records benchmark results in files.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.run_benchmarks
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.run_benchmarks


	
BenchmarkRunner.run_benchmarks()

	Runs the benchmarks, results are stored in bench_results.
Assumes benchmarks have already been discovered.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.write_bench_results
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.write_bench_results


	
BenchmarkRunner.write_bench_results(bench_results, bench_results_file_name)

	Writes the benchmark results bench_results as json [https://docs.python.org/3/library/json.html#module-json]
string to file named bench_results_file_name.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.write_benchmarks
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.write_benchmarks


	
BenchmarkRunner.write_benchmarks(benchmarks, benchmarks_file_name)

	Writes individual Benchmark elements of benchmarks
as json [https://docs.python.org/3/library/json.html#module-json] string to file named benchmarks_file_name.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.write_profile_stats
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.write_profile_stats


	
BenchmarkRunner.write_profile_stats(profile_stats, profile_file_name)

	Dump the profile stats from the pstats.Stats [https://docs.python.org/3/library/profile.html#pstats.Stats] object to file.





	Parameters:	
	profile_stats (pstat.Stats) – The stats to dump to file.

	profile_file_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – The name of the file where stats are dumped
(overwritten if it exists).

















          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.bench_results
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.bench_results


	
BenchmarkRunner.bench_results

	A list [https://docs.python.org/3/library/stdtypes.html#list] of benchmark results.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.bench_results_file_name
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.bench_results_file_name


	
BenchmarkRunner.bench_results_file_name

	A str [https://docs.python.org/3/library/stdtypes.html#str], name of file where benchmark results are written.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.benchmark_module_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.benchmark_module_names


	
BenchmarkRunner.benchmark_module_names

	The list [https://docs.python.org/3/library/stdtypes.html#list] of module names which are searched to discover benchmarks.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.benchmarks
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.benchmarks


	
BenchmarkRunner.benchmarks

	The list [https://docs.python.org/3/library/stdtypes.html#list] of Benchmark objects.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.benchmarks_file_name
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.benchmarks_file_name


	
BenchmarkRunner.benchmarks_file_name

	A str [https://docs.python.org/3/library/stdtypes.html#str], name of file where benchmark results are written.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.comm
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.comm


	
BenchmarkRunner.comm

	A mpi4py.MPI.Comm object, typically mpi4py.MPI.COMM_WORLD.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.default_timer
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.default_timer


	
BenchmarkRunner.default_timer

	An callable [https://docs.python.org/3/library/functions.html#callable] used to measure benchmark duration, e.g. time.process_time() [https://docs.python.org/3/library/time.html#time.process_time].









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.discover_only
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.discover_only


	
BenchmarkRunner.discover_only

	A bool [https://docs.python.org/3/library/functions.html#bool], if True only discover tests and do not run them.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.do_profile
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.do_profile


	
BenchmarkRunner.do_profile

	A bool [https://docs.python.org/3/library/functions.html#bool], if True, performs a profile run in addition to the run.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.do_quick_run
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.do_quick_run


	
BenchmarkRunner.do_quick_run

	A bool [https://docs.python.org/3/library/functions.html#bool], if True, performs a quick run. Each benchmark
is only executed once.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.filter_name_regex
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.filter_name_regex


	
BenchmarkRunner.filter_name_regex

	The re.RegularExpression used to filter the benchmarks by name.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.is_root_rank
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.is_root_rank


	
BenchmarkRunner.is_root_rank

	A bool [https://docs.python.org/3/library/functions.html#bool], if True this is running on the root_rank MPI rank.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.profile_file_name
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.profile_file_name


	
BenchmarkRunner.profile_file_name

	A str [https://docs.python.org/3/library/stdtypes.html#str] indicating the file name in which profile info is saved.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.profile_stats
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.profile_stats


	
BenchmarkRunner.profile_stats

	A pstats.Stats [https://docs.python.org/3/library/profile.html#pstats.Stats] object in which profile info is accumulated.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.rank_logger
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.rank_logger


	
BenchmarkRunner.rank_logger

	A logging.Logger [https://docs.python.org/3/library/logging.html#logging.Logger] object for logging all rank process messages.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.root_logger
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.root_logger


	
BenchmarkRunner.root_logger

	A logging.Logger [https://docs.python.org/3/library/logging.html#logging.Logger] object for logging root-rank process messages.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.BenchmarkRunner.root_rank
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.BenchmarkRunner.root_rank


	
BenchmarkRunner.root_rank

	An int [https://docs.python.org/3/library/functions.html#int] indicating the rank of the master MPI (root) process.
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mpi_array.benchmarks.benchmark.TimeBenchmark


	
class mpi_array.benchmarks.benchmark.TimeBenchmark(name, func, attr_sources)

	Bases: mpi_array.benchmarks.benchmark.Benchmark

Represents a single benchmark for timing.

Methods







	__init__(name,
  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.__init__


	
TimeBenchmark.__init__(name, func, attr_sources)

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.barrier
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.barrier


	
TimeBenchmark.barrier()

	Barrier.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.bcast
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.bcast


	
TimeBenchmark.bcast(value)

	Broadcast value from root_rank to all ranks of comm.





	Return type:	object [https://docs.python.org/3/library/functions.html#object]


	Returns:	value on rank root_rank rank process.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.benchmark_timing
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.benchmark_timing


	
TimeBenchmark.benchmark_timing(timer, repeat, warmup_time, number=0)

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.do_profile_run
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.do_profile_run


	
TimeBenchmark.do_profile_run()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.do_run
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.do_run


	
TimeBenchmark.do_run()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.do_setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.do_setup


	
TimeBenchmark.do_setup()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.do_setup_cache
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.do_setup_cache


	
TimeBenchmark.do_setup_cache()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.do_teardown
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.do_teardown


	
TimeBenchmark.do_teardown()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.initialise
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.initialise


	
TimeBenchmark.initialise()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.insert_param
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.insert_param


	
TimeBenchmark.insert_param(param)

	Insert a parameter at the front of the parameter list.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.redo_setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.redo_setup


	
TimeBenchmark.redo_setup()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.run
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.run


	
TimeBenchmark.run(*param)

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.set_param_idx
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.set_param_idx


	
TimeBenchmark.set_param_idx(param_idx)

	Set the parameter combo via the index param_idx.





	Raises:	ValueError [https://docs.python.org/3/library/exceptions.html#ValueError] – if param_idx is out of range.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.wall_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.wall_time


	
TimeBenchmark.wall_time()

	Return current time in seconds.
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mpi_array.benchmarks.benchmark.TimeBenchmark.comm


	
TimeBenchmark.comm

	The mpi4pi.MPI.Comm used for synchronization.
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mpi_array.benchmarks.benchmark.TimeBenchmark.current_params


	
TimeBenchmark.current_params

	The current set of parameters, set via set_param_idx().









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.default_timer
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.default_timer


	
TimeBenchmark.default_timer

	An callable [https://docs.python.org/3/library/functions.html#callable] used to measure benchmark duration, e.g. time.process_time() [https://docs.python.org/3/library/time.html#time.process_time].
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mpi_array.benchmarks.benchmark.TimeBenchmark.goal_time


	
TimeBenchmark.goal_time

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.name_regex
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.name_regex


	
TimeBenchmark.name_regex = re.compile('^(Time[A-Z_].+)|(time_.+)$')
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mpi_array.benchmarks.benchmark.TimeBenchmark.number


	
TimeBenchmark.number
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mpi_array.benchmarks.benchmark.TimeBenchmark.params


	
TimeBenchmark.params

	The list of benchmark parameters.
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mpi_array.benchmarks.benchmark.TimeBenchmark.repeat


	
TimeBenchmark.repeat

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.benchmark.TimeBenchmark.root_rank
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.benchmark.TimeBenchmark.root_rank


	
TimeBenchmark.root_rank

	An int indicating the root rank process of comm.
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mpi_array.benchmarks.benchmark.TimeBenchmark.setup_error


	
TimeBenchmark.setup_error

	The error which occured during do_setup(), None if no error occurred.
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mpi_array.benchmarks.benchmark.TimeBenchmark.timer


	
TimeBenchmark.timer
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mpi_array.benchmarks.benchmark.TimeBenchmark.wall_timer


	
TimeBenchmark.wall_timer
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mpi_array.benchmarks.benchmark.TimeBenchmark.warmup_time


	
TimeBenchmark.warmup_time
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mpi_array.benchmarks.bench_creation

Benchmarks for array creation.

Classes







	BlockPartitionCreateBench
	Benchmarks for mpi_array.distribution.BlockPartition construction.


	CommsAllocBench()
	Benchmarks for mpi_array.comms.LocaleComms.alloc_locale_buffer().


	CommsCreateBench()
	Benchmarks for mpi_array.comms.LocaleComms and mpi_array.comms.CartLocaleComms construction.


	CreateBench()
	Base class for array creation benchmarks.


	MangoCreateBench()
	Benchmarks for mango.empty() and mango.zeros() (mango tomography software [https://physics.anu.edu.au/appmaths/capabilities/mango.php]).


	MpiArrayCreateBench()
	Benchmarks for mpi_array.empty(), mpi_array.zeros() etc.


	MpiArrayCreateLikeBench()
	Benchmarks for mpi_array.empty_like(), mpi_array.zeros_like() etc.


	NumpyCreateBench()
	Comparison benchmarks for numpy.empty() [https://docs.scipy.org/doc/numpy/reference/generated/numpy.empty.html#numpy.empty], numpy.zeros() [https://docs.scipy.org/doc/numpy/reference/generated/numpy.zeros.html#numpy.zeros] etc.
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mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench


	
class mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench

	Bases: object [https://docs.python.org/3/library/functions.html#object]

Benchmarks for mpi_array.distribution.BlockPartition
construction.

Methods







	setup(num_locales)
	Import mpi_array module and assign to self.module.


	time_block_partition(num_locales)
	Time construction of mpi_array.distribution.BlockPartition.





Attributes







	goal_time
	


	param_names
	


	params
	Number of locales.


	repeat
	


	warmup_time
	













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.setup


	
BlockPartitionCreateBench.setup(num_locales)

	Import mpi_array module and assign to self.module.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.time_block_partition
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.time_block_partition


	
BlockPartitionCreateBench.time_block_partition(num_locales)

	Time construction of mpi_array.distribution.BlockPartition.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.goal_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.goal_time


	
BlockPartitionCreateBench.goal_time = 0.25

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.param_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.param_names


	
BlockPartitionCreateBench.param_names = ['num_locales']

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.params


	
BlockPartitionCreateBench.params = [64, 128, 256]

	Number of locales.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.repeat
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.repeat


	
BlockPartitionCreateBench.repeat = 8

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.warmup_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.BlockPartitionCreateBench.warmup_time


	
BlockPartitionCreateBench.warmup_time = 0.15
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mpi_array.benchmarks.bench_creation.CommsAllocBench


	
class mpi_array.benchmarks.bench_creation.CommsAllocBench

	Bases: mpi_array.benchmarks.bench_creation.CreateBench

Benchmarks for mpi_array.comms.LocaleComms.alloc_locale_buffer().

Methods







	__init__()
	Initialise, set module to None.


	free(a)
	See free_mpi_array_obj().


	free_mpi_array_obj(a)
	Free MPI communicators and MPI windows for the given object.


	get_globale_shape(locale_shape)
	Returns a globale array shape for the given shape of the locale array.


	setup(shape)
	Import mpi_array module and assign to self.module.


	teardown(shape)
	Free locale_comms communicators.


	time_alloc_locale_buffer(shape)
	Time call of mpi_array.comms.LocaleComms.alloc_locale_buffer().





Attributes







	cart_comm_dims
	


	goal_time
	


	locale_comms
	A mpi_array.comms.CartLocaleComms instance used to allocate memory.


	module
	The module used to create array instances.


	param_names
	


	params
	The set of array-shape parameters.


	repeat
	


	warmup_time
	













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.__init__


	
CommsAllocBench.__init__()

	Initialise, set module to None.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.free
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.free


	
CommsAllocBench.free(a)

	See free_mpi_array_obj().









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.free_mpi_array_obj
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.free_mpi_array_obj


	
CommsAllocBench.free_mpi_array_obj(a)

	Free MPI communicators and MPI windows for the given object.





	Parameters:	a (free-able) – A mpi_array.globale.gndarray instance
or a mpi_array.comms.LocaleComms instance.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.get_globale_shape
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.get_globale_shape


	
CommsAllocBench.get_globale_shape(locale_shape)

	Returns a globale array shape for the given shape of the locale array.





	Parameters:	locale_shape (sequence of int) – The shape of the array to be allocated on each locale.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.setup


	
CommsAllocBench.setup(shape)

	Import mpi_array module and assign to self.module.
Also initialise locale_comms with a mpi_array.comms.CartLocaleComms
instance.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.teardown
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.teardown


	
CommsAllocBench.teardown(shape)

	Free locale_comms communicators.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.time_alloc_locale_buffer
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.time_alloc_locale_buffer


	
CommsAllocBench.time_alloc_locale_buffer(shape)

	Time call of mpi_array.comms.LocaleComms.alloc_locale_buffer().
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mpi_array.benchmarks.bench_creation.CommsAllocBench.cart_comm_dims


	
CommsAllocBench.cart_comm_dims = None
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mpi_array.benchmarks.bench_creation.CommsAllocBench.goal_time


	
CommsAllocBench.goal_time = 5.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.locale_comms
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.locale_comms


	
CommsAllocBench.locale_comms

	A mpi_array.comms.CartLocaleComms instance used to allocate memory.
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mpi_array.benchmarks.bench_creation.CommsAllocBench.module


	
CommsAllocBench.module

	The module used to create array instances.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.param_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.param_names


	
CommsAllocBench.param_names = ['shape']

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.params


	
CommsAllocBench.params = [[(4, 1024, 1024), (64, 1024, 1024), (1024, 1024, 1024)]]

	The set of array-shape parameters.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.repeat
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.repeat


	
CommsAllocBench.repeat = 10

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsAllocBench.warmup_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsAllocBench.warmup_time


	
CommsAllocBench.warmup_time = 2.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench


	
class mpi_array.benchmarks.bench_creation.CommsCreateBench

	Bases: mpi_array.benchmarks.bench_creation.CreateBench

Benchmarks for mpi_array.comms.LocaleComms
and mpi_array.comms.CartLocaleComms construction.

Methods







	__init__()
	Initialise, set module to None.


	free(a)
	See free_mpi_array_obj().


	free_mpi_array_obj(a)
	Free MPI communicators and MPI windows for the given object.


	get_globale_shape(locale_shape)
	Returns a globale array shape for the given shape of the locale array.


	setup()
	Import mpi_array module and assign to self.module.


	time_cart_locale_comms()
	Time construction of mpi_array.comms.CartLocaleComms.


	time_locale_comms()
	Time construction of mpi_array.comms.LocaleComms.





Attributes







	cart_comm_dims
	


	goal_time
	


	module
	The module used to create array instances.


	param_names
	


	params
	No param, is None.


	repeat
	


	warmup_time
	













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.__init__


	
CommsCreateBench.__init__()

	Initialise, set module to None.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.free
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.free


	
CommsCreateBench.free(a)

	See free_mpi_array_obj().









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.free_mpi_array_obj
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.free_mpi_array_obj


	
CommsCreateBench.free_mpi_array_obj(a)

	Free MPI communicators and MPI windows for the given object.





	Parameters:	a (free-able) – A mpi_array.globale.gndarray instance
or a mpi_array.comms.LocaleComms instance.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.get_globale_shape
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.get_globale_shape


	
CommsCreateBench.get_globale_shape(locale_shape)

	Returns a globale array shape for the given shape of the locale array.





	Parameters:	locale_shape (sequence of int) – The shape of the array to be allocated on each locale.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.setup


	
CommsCreateBench.setup()

	Import mpi_array module and assign to self.module.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.time_cart_locale_comms
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.time_cart_locale_comms


	
CommsCreateBench.time_cart_locale_comms()

	Time construction of mpi_array.comms.CartLocaleComms.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.time_locale_comms
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.time_locale_comms


	
CommsCreateBench.time_locale_comms()

	Time construction of mpi_array.comms.LocaleComms.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.cart_comm_dims
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.cart_comm_dims


	
CommsCreateBench.cart_comm_dims = None

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.goal_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.goal_time


	
CommsCreateBench.goal_time = 5.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.module
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.module


	
CommsCreateBench.module

	The module used to create array instances.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.param_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.param_names


	
CommsCreateBench.param_names = ['shape']

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.params


	
CommsCreateBench.params = None

	No param, is None.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.repeat
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.repeat


	
CommsCreateBench.repeat = 10

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CommsCreateBench.warmup_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CommsCreateBench.warmup_time


	
CommsCreateBench.warmup_time = 2.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench


	
class mpi_array.benchmarks.bench_creation.CreateBench

	Bases: mpi_array.benchmarks.core.Bench

Base class for array creation benchmarks.

Methods







	__init__()
	Initialise, set module to None.


	free(a)
	Clean up array resources, over-ridden in sub-classes.


	free_mpi_array_obj(a)
	Free MPI communicators and MPI windows for the given object.


	get_globale_shape(locale_shape)
	Returns a globale array shape for the given shape of the locale array.


	setup(shape)
	Should be over-ridden in sub-classes.





Attributes







	cart_comm_dims
	Inter-locale cartesian communicator dims


	goal_time
	


	module
	The module used to create array instances.


	param_names
	The name of the array-shape parameters.


	params
	The set of array-shape parameters.


	repeat
	Number of repetitions to run each benchmark


	warmup_time
	













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.__init__


	
CreateBench.__init__()

	Initialise, set module to None.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.free
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.free


	
CreateBench.free(a)

	Clean up array resources, over-ridden in sub-classes.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.free_mpi_array_obj
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.free_mpi_array_obj


	
CreateBench.free_mpi_array_obj(a)

	Free MPI communicators and MPI windows for the given object.





	Parameters:	a (free-able) – A mpi_array.globale.gndarray instance
or a mpi_array.comms.LocaleComms instance.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.get_globale_shape
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.get_globale_shape


	
CreateBench.get_globale_shape(locale_shape)

	Returns a globale array shape for the given shape of the locale array.





	Parameters:	locale_shape (sequence of int) – The shape of the array to be allocated on each locale.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.setup


	
CreateBench.setup(shape)

	Should be over-ridden in sub-classes.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.cart_comm_dims
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.cart_comm_dims


	
CreateBench.cart_comm_dims = None

	Inter-locale cartesian communicator dims









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.goal_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.goal_time


	
CreateBench.goal_time = 5.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.module
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.module


	
CreateBench.module

	The module used to create array instances.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.param_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.param_names


	
CreateBench.param_names = ['shape']

	The name of the array-shape parameters.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.params


	
CreateBench.params = [[(100, 100, 100), (1000, 100, 100), (1024, 1024, 1024)]]

	The set of array-shape parameters.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.repeat
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.repeat


	
CreateBench.repeat = 10

	Number of repetitions to run each benchmark









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.CreateBench.warmup_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.CreateBench.warmup_time


	
CreateBench.warmup_time = 2.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench


	
class mpi_array.benchmarks.bench_creation.MangoCreateBench

	Bases: mpi_array.benchmarks.bench_creation.NumpyCreateBench

Benchmarks for mango.empty() and mango.zeros()
(mango tomography software [https://physics.anu.edu.au/appmaths/capabilities/mango.php]).

Methods







	__init__()
	Initialise, set module to None.


	free(a)
	Clean up array resources, over-ridden in sub-classes.


	free_mpi_array_obj(a)
	Free MPI communicators and MPI windows for the given object.


	get_globale_shape(locale_shape)
	Returns a globale array shape for the given shape of the locale array.


	setup(shape)
	Import mango module and assign to self.module.


	time_empty(shape)
	Time uninitialised array creation.


	time_full(shape)
	No full function in mango.


	time_ones(shape)
	Time one-initialised array creation.


	time_zeros(shape)
	Time zero-initialised array creation.





Attributes







	cart_comm_dims
	


	goal_time
	


	module
	The module used to create array instances.


	param_names
	


	params
	


	repeat
	


	warmup_time
	













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.__init__


	
MangoCreateBench.__init__()

	Initialise, set module to None.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.free
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.free


	
MangoCreateBench.free(a)

	Clean up array resources, over-ridden in sub-classes.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.free_mpi_array_obj
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.free_mpi_array_obj


	
MangoCreateBench.free_mpi_array_obj(a)

	Free MPI communicators and MPI windows for the given object.





	Parameters:	a (free-able) – A mpi_array.globale.gndarray instance
or a mpi_array.comms.LocaleComms instance.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.get_globale_shape
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.get_globale_shape


	
MangoCreateBench.get_globale_shape(locale_shape)

	Returns a globale array shape for the given shape of the locale array.





	Parameters:	locale_shape (sequence of int) – The shape of the array to be allocated on each locale.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.setup


	
MangoCreateBench.setup(shape)

	Import mango module and assign to self.module.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.time_empty
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.time_empty


	
MangoCreateBench.time_empty(shape)

	Time uninitialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.time_full
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.time_full


	
MangoCreateBench.time_full(shape)

	No full function in mango.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.time_ones
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.time_ones


	
MangoCreateBench.time_ones(shape)

	Time one-initialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.time_zeros
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.time_zeros


	
MangoCreateBench.time_zeros(shape)

	Time zero-initialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.cart_comm_dims
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.cart_comm_dims


	
MangoCreateBench.cart_comm_dims = None

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.goal_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.goal_time


	
MangoCreateBench.goal_time = 5.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.module
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.module


	
MangoCreateBench.module

	The module used to create array instances.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.param_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.param_names


	
MangoCreateBench.param_names = ['shape']

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.params


	
MangoCreateBench.params = [[(100, 100, 100), (1000, 100, 100), (1024, 1024, 1024)]]

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.repeat
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.repeat


	
MangoCreateBench.repeat = 10

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MangoCreateBench.warmup_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MangoCreateBench.warmup_time


	
MangoCreateBench.warmup_time = 2.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench


	
class mpi_array.benchmarks.bench_creation.MpiArrayCreateBench

	Bases: mpi_array.benchmarks.bench_creation.NumpyCreateBench

Benchmarks for mpi_array.empty(), mpi_array.zeros() etc.

Methods







	__init__()
	Initialise, set module to None.


	free(a)
	See free_mpi_array_obj().


	free_mpi_array_obj(a)
	Free MPI communicators and MPI windows for the given object.


	get_globale_shape(locale_shape)
	Returns a globale array shape for the given shape of the locale array.


	setup(shape)
	Import mpi_array module and assign to self.module.


	time_empty(shape)
	Time uninitialised array creation.


	time_full(shape)
	Time value-initialised array creation.


	time_ones(shape)
	Time one-initialised array creation.


	time_zeros(shape)
	Time zero-initialised array creation.





Attributes







	cart_comm_dims
	


	goal_time
	


	module
	The module used to create array instances.


	param_names
	


	params
	


	repeat
	


	warmup_time
	













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.__init__


	
MpiArrayCreateBench.__init__()

	Initialise, set module to None.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.free
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.free


	
MpiArrayCreateBench.free(a)

	See free_mpi_array_obj().









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.free_mpi_array_obj
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.free_mpi_array_obj


	
MpiArrayCreateBench.free_mpi_array_obj(a)

	Free MPI communicators and MPI windows for the given object.





	Parameters:	a (free-able) – A mpi_array.globale.gndarray instance
or a mpi_array.comms.LocaleComms instance.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.get_globale_shape
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.get_globale_shape


	
MpiArrayCreateBench.get_globale_shape(locale_shape)

	Returns a globale array shape for the given shape of the locale array.





	Parameters:	locale_shape (sequence of int) – The shape of the array to be allocated on each locale.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.setup


	
MpiArrayCreateBench.setup(shape)

	Import mpi_array module and assign to self.module.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.time_empty
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.time_empty


	
MpiArrayCreateBench.time_empty(shape)

	Time uninitialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.time_full
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.time_full


	
MpiArrayCreateBench.time_full(shape)

	Time value-initialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.time_ones
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.time_ones


	
MpiArrayCreateBench.time_ones(shape)

	Time one-initialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.time_zeros
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.time_zeros


	
MpiArrayCreateBench.time_zeros(shape)

	Time zero-initialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.cart_comm_dims
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.cart_comm_dims


	
MpiArrayCreateBench.cart_comm_dims = None

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.goal_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.goal_time


	
MpiArrayCreateBench.goal_time = 5.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.module
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.module


	
MpiArrayCreateBench.module

	The module used to create array instances.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.param_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.param_names


	
MpiArrayCreateBench.param_names = ['shape']

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.params


	
MpiArrayCreateBench.params = [[(100, 100, 100), (1000, 100, 100), (1024, 1024, 1024)]]

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.repeat
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.repeat


	
MpiArrayCreateBench.repeat = 10

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.warmup_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateBench.warmup_time


	
MpiArrayCreateBench.warmup_time = 2.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench


	
class mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench

	Bases: mpi_array.benchmarks.bench_creation.CreateBench

Benchmarks for mpi_array.empty_like(), mpi_array.zeros_like() etc.

Methods







	__init__()
	Initialise, set module to None.


	free(a)
	See free_mpi_array_obj().


	free_mpi_array_obj(a)
	Free MPI communicators and MPI windows for the given object.


	get_globale_shape(locale_shape)
	Returns a globale array shape for the given shape of the locale array.


	setup(shape)
	Import mpi_array module and assign to self.module.


	teardown(shape)
	Free the like array.


	time_empty_like(shape)
	Test creation of uninitialised array using another array as template.


	time_ones_like(shape)
	Test creation of one initialised array using another array as template.





Attributes







	cart_comm_dims
	


	goal_time
	


	module
	The module used to create array instances.


	param_names
	


	params
	


	repeat
	


	warmup_time
	













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.__init__


	
MpiArrayCreateLikeBench.__init__()

	Initialise, set module to None.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.free
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.free


	
MpiArrayCreateLikeBench.free(a)

	See free_mpi_array_obj().









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.free_mpi_array_obj
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.free_mpi_array_obj


	
MpiArrayCreateLikeBench.free_mpi_array_obj(a)

	Free MPI communicators and MPI windows for the given object.





	Parameters:	a (free-able) – A mpi_array.globale.gndarray instance
or a mpi_array.comms.LocaleComms instance.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.get_globale_shape
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.get_globale_shape


	
MpiArrayCreateLikeBench.get_globale_shape(locale_shape)

	Returns a globale array shape for the given shape of the locale array.





	Parameters:	locale_shape (sequence of int) – The shape of the array to be allocated on each locale.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.setup


	
MpiArrayCreateLikeBench.setup(shape)

	Import mpi_array module and assign to self.module.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.teardown
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.teardown


	
MpiArrayCreateLikeBench.teardown(shape)

	Free the like array.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.time_empty_like
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.time_empty_like


	
MpiArrayCreateLikeBench.time_empty_like(shape)

	Test creation of uninitialised array using another array as template.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.time_ones_like
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.time_ones_like


	
MpiArrayCreateLikeBench.time_ones_like(shape)

	Test creation of one initialised array using another array as template.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.cart_comm_dims
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.cart_comm_dims


	
MpiArrayCreateLikeBench.cart_comm_dims = None

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.goal_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.goal_time


	
MpiArrayCreateLikeBench.goal_time = 5.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.module
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.module


	
MpiArrayCreateLikeBench.module

	The module used to create array instances.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.param_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.param_names


	
MpiArrayCreateLikeBench.param_names = ['shape']

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.params


	
MpiArrayCreateLikeBench.params = [[(100, 100, 100), (1000, 100, 100), (1024, 1024, 1024)]]

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.repeat
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.repeat


	
MpiArrayCreateLikeBench.repeat = 10

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.warmup_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.MpiArrayCreateLikeBench.warmup_time


	
MpiArrayCreateLikeBench.warmup_time = 2.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench


	
class mpi_array.benchmarks.bench_creation.NumpyCreateBench

	Bases: mpi_array.benchmarks.bench_creation.CreateBench

Comparison benchmarks for numpy.empty() [https://docs.scipy.org/doc/numpy/reference/generated/numpy.empty.html#numpy.empty], numpy.zeros() [https://docs.scipy.org/doc/numpy/reference/generated/numpy.zeros.html#numpy.zeros] etc.

Methods







	__init__()
	Initialise, set module to None.


	free(a)
	Clean up array resources, over-ridden in sub-classes.


	free_mpi_array_obj(a)
	Free MPI communicators and MPI windows for the given object.


	get_globale_shape(locale_shape)
	Returns a globale array shape for the given shape of the locale array.


	setup(shape)
	Import numpy [https://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] module and assign to module.


	time_empty(shape)
	Time uninitialised array creation.


	time_full(shape)
	Time value-initialised array creation.


	time_ones(shape)
	Time one-initialised array creation.


	time_zeros(shape)
	Time zero-initialised array creation.





Attributes







	cart_comm_dims
	


	goal_time
	


	module
	The module used to create array instances.


	param_names
	


	params
	


	repeat
	


	warmup_time
	













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.__init__


	
NumpyCreateBench.__init__()

	Initialise, set module to None.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.free
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.free


	
NumpyCreateBench.free(a)

	Clean up array resources, over-ridden in sub-classes.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.free_mpi_array_obj
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.free_mpi_array_obj


	
NumpyCreateBench.free_mpi_array_obj(a)

	Free MPI communicators and MPI windows for the given object.





	Parameters:	a (free-able) – A mpi_array.globale.gndarray instance
or a mpi_array.comms.LocaleComms instance.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.get_globale_shape
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.get_globale_shape


	
NumpyCreateBench.get_globale_shape(locale_shape)

	Returns a globale array shape for the given shape of the locale array.





	Parameters:	locale_shape (sequence of int) – The shape of the array to be allocated on each locale.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.setup


	
NumpyCreateBench.setup(shape)

	Import numpy [https://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] module and assign to module.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.time_empty
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.time_empty


	
NumpyCreateBench.time_empty(shape)

	Time uninitialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.time_full
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.time_full


	
NumpyCreateBench.time_full(shape)

	Time value-initialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.time_ones
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.time_ones


	
NumpyCreateBench.time_ones(shape)

	Time one-initialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.time_zeros
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.time_zeros


	
NumpyCreateBench.time_zeros(shape)

	Time zero-initialised array creation.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.cart_comm_dims
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.cart_comm_dims


	
NumpyCreateBench.cart_comm_dims = None

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.goal_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.goal_time


	
NumpyCreateBench.goal_time = 5.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.module
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.module


	
NumpyCreateBench.module

	The module used to create array instances.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.param_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.param_names


	
NumpyCreateBench.param_names = ['shape']

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.params


	
NumpyCreateBench.params = [[(100, 100, 100), (1000, 100, 100), (1024, 1024, 1024)]]

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.repeat
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.repeat


	
NumpyCreateBench.repeat = 10

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_creation.NumpyCreateBench.warmup_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_creation.NumpyCreateBench.warmup_time


	
NumpyCreateBench.warmup_time = 2.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc

Benchmarks for ufuncs.

Functions







	create_ufunc_bench(module_name,
  
    
    
    mpi_array.benchmarks.bench_ufunc.create_ufunc_bench
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.create_ufunc_bench


	
mpi_array.benchmarks.bench_ufunc.create_ufunc_bench(module_name, ufunc_name, method_dict)

	Creates a new benchmark type for the ufunc getattr(module_name, ufunc_name).









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.create_ufunc_benchmarks
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.create_ufunc_benchmarks


	
mpi_array.benchmarks.bench_ufunc.create_ufunc_benchmarks(ufunc_names, module_names, module=None)

	Creates a new benchmark type for each ufunc name in ufunc_names
and for each module name in module_names. Sets created types
as attributes of the module module.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.find_scipy_ufuncs
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.find_scipy_ufuncs


	
mpi_array.benchmarks.bench_ufunc.find_scipy_ufuncs()

	Imports the scipy.special.erf() ufunc and sets it as an attribute
of the numpy [https://docs.scipy.org/doc/numpy/reference/index.html#module-numpy] and mpi_array modules.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench


	
class mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench(ufunc_name=None)

	Bases: mpi_array.benchmarks.bench_ufunc.UfuncBench

Benchmarks for mpi_array ufuncs..

Methods







	__init__([ufunc_name])
	Initialise.


	free(a)
	See free_mpi_array_obj().


	free_mpi_array_obj(a)
	Free MPI communicators and MPI windows for the given object.


	get_globale_shape(locale_shape)
	Returns a globale array shape for the given shape of the locale array.


	initialise(shape,
  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.__init__


	
MpiArrayUfuncBench.__init__(ufunc_name=None)

	Initialise.





	Parameters:	ufunc_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Name of the ufunc, should be the name of an attribute of module.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.free
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.free


	
MpiArrayUfuncBench.free(a)

	See free_mpi_array_obj().









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.free_mpi_array_obj
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.free_mpi_array_obj


	
MpiArrayUfuncBench.free_mpi_array_obj(a)

	Free MPI communicators and MPI windows for the given object.





	Parameters:	a (free-able) – A mpi_array.globale.gndarray instance
or a mpi_array.comms.LocaleComms instance.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.get_globale_shape
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.get_globale_shape


	
MpiArrayUfuncBench.get_globale_shape(locale_shape)

	Returns a globale array shape for the given shape of the locale array.





	Parameters:	locale_shape (sequence of int) – The shape of the array to be allocated on each locale.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.initialise
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.initialise


	
MpiArrayUfuncBench.initialise(shape, dtype, module_name)

	Sets the module, dtype and ufunc attributes
and initialises the a_ary, b_ary, b_scalar and c_ary
arrays.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.initialise_arrays
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.initialise_arrays


	
MpiArrayUfuncBench.initialise_arrays(shape)

	Initialise arrays/scalars passed to ufunc instances.





	Parameters:	shape (sequence of int [https://docs.python.org/3/library/functions.html#int]) – Shape of the arrays to be passed to ufuncs.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.setup


	
MpiArrayUfuncBench.setup(shape, dtype='float64')

	Import mpi_array module and assign to self.module.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.teardown
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.teardown


	
MpiArrayUfuncBench.teardown(shape)

	Free arrays allocated during setup().









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.try_import_for_setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.try_import_for_setup


	
MpiArrayUfuncBench.try_import_for_setup(module_name)

	Attempt to import module named module_name, return the module
if it exists and is importable.





	Parameters:	module_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Attempt to import this module.


	Return type:	module


	Returns:	Module named module_name.


	Raises:	NotImplementedError [https://docs.python.org/3/library/exceptions.html#NotImplementedError] – if there is an ImportError [https://docs.python.org/3/library/exceptions.html#ImportError].






See also

mpi_array.benchmarks.utils.try_import_for_setup().











          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.a_ary
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.a_ary


	
MpiArrayUfuncBench.a_ary

	First input array.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.a_ary_range
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.a_ary_range


	
MpiArrayUfuncBench.a_ary_range

	A (low, high) tuple indicating the uniform random range of scalars for
the a_ary array elements.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.b_ary
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.b_ary


	
MpiArrayUfuncBench.b_ary

	Second input array.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.b_ary_range
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.b_ary_range


	
MpiArrayUfuncBench.b_ary_range

	A (low, high) tuple inficating the uniform random range of scalars for
the b_ary array elements.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.b_scalar
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.b_scalar


	
MpiArrayUfuncBench.b_scalar

	Second scalar input.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.c_ary
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.c_ary


	
MpiArrayUfuncBench.c_ary

	Output array.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.goal_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.goal_time


	
MpiArrayUfuncBench.goal_time = 1.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.module
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.module


	
MpiArrayUfuncBench.module

	The module used to create array instances.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.param_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.param_names


	
MpiArrayUfuncBench.param_names = ['shape']

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.params


	
MpiArrayUfuncBench.params = [[(131072,), (1000, 100, 100), (128, 1024, 1024)]]

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.random_state
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.random_state


	
MpiArrayUfuncBench.random_state

	A numpy.random.RandomState [https://docs.scipy.org/doc/numpy/reference/generated/numpy.random.RandomState.html#numpy.random.RandomState] instance, used to generate random
values in arrays.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.repeat
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.repeat


	
MpiArrayUfuncBench.repeat = 8

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.ufunc
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.ufunc


	
MpiArrayUfuncBench.ufunc

	The numpy.ufunc for this benchmark.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.warmup_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench.warmup_time


	
MpiArrayUfuncBench.warmup_time = 1.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add


	
class mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add

	Bases: mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench

Benchmark for numpy.add [https://docs.scipy.org/doc/numpy/reference/generated/numpy.add.html#numpy.add] with mpi_array.globale.gndarray array inputs.

Methods







	__init__()
	


	free(a)
	See free_mpi_array_obj().


	free_mpi_array_obj(a)
	Free MPI communicators and MPI windows for the given object.


	get_globale_shape(locale_shape)
	Returns a globale array shape for the given shape of the locale array.


	initialise(shape,
  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.__init__
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.__init__


	
MpiArrayUfuncBench_add.__init__()

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.free
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.free


	
MpiArrayUfuncBench_add.free(a)

	See free_mpi_array_obj().









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.free_mpi_array_obj
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.free_mpi_array_obj


	
MpiArrayUfuncBench_add.free_mpi_array_obj(a)

	Free MPI communicators and MPI windows for the given object.





	Parameters:	a (free-able) – A mpi_array.globale.gndarray instance
or a mpi_array.comms.LocaleComms instance.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.get_globale_shape
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.get_globale_shape


	
MpiArrayUfuncBench_add.get_globale_shape(locale_shape)

	Returns a globale array shape for the given shape of the locale array.





	Parameters:	locale_shape (sequence of int) – The shape of the array to be allocated on each locale.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.initialise
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.initialise


	
MpiArrayUfuncBench_add.initialise(shape, dtype, module_name)

	Sets the module, dtype and ufunc attributes
and initialises the a_ary, b_ary, b_scalar and c_ary
arrays.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.initialise_arrays
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.initialise_arrays


	
MpiArrayUfuncBench_add.initialise_arrays(shape)

	Initialise arrays/scalars passed to ufunc instances.





	Parameters:	shape (sequence of int [https://docs.python.org/3/library/functions.html#int]) – Shape of the arrays to be passed to ufuncs.













          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.setup


	
MpiArrayUfuncBench_add.setup(shape, dtype='float64')

	Import mpi_array module and assign to self.module.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.teardown
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.teardown


	
MpiArrayUfuncBench_add.teardown(shape)

	Free arrays allocated during setup().









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.time_array_array_op
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.time_array_array_op


	
MpiArrayUfuncBench_add.time_array_array_op(shape, dtype='float64')

	Timing for two input ufuncs (two array inputs).









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.time_array_scalar_op
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.time_array_scalar_op


	
MpiArrayUfuncBench_add.time_array_scalar_op(shape, dtype='float64')

	Timing for two input  ufuncs (one array input, one scalar input).









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.try_import_for_setup
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.try_import_for_setup


	
MpiArrayUfuncBench_add.try_import_for_setup(module_name)

	Attempt to import module named module_name, return the module
if it exists and is importable.





	Parameters:	module_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – Attempt to import this module.


	Return type:	module


	Returns:	Module named module_name.


	Raises:	NotImplementedError [https://docs.python.org/3/library/exceptions.html#NotImplementedError] – if there is an ImportError [https://docs.python.org/3/library/exceptions.html#ImportError].






See also

mpi_array.benchmarks.utils.try_import_for_setup().











          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.a_ary
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.a_ary


	
MpiArrayUfuncBench_add.a_ary

	First input array.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.a_ary_range
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.a_ary_range


	
MpiArrayUfuncBench_add.a_ary_range

	A (low, high) tuple indicating the uniform random range of scalars for
the a_ary array elements.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.b_ary
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.b_ary


	
MpiArrayUfuncBench_add.b_ary

	Second input array.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.b_ary_range
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.b_ary_range


	
MpiArrayUfuncBench_add.b_ary_range

	A (low, high) tuple inficating the uniform random range of scalars for
the b_ary array elements.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.b_scalar
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.b_scalar


	
MpiArrayUfuncBench_add.b_scalar

	Second scalar input.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.c_ary
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.c_ary


	
MpiArrayUfuncBench_add.c_ary

	Output array.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.goal_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.goal_time


	
MpiArrayUfuncBench_add.goal_time = 1.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.module
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.module


	
MpiArrayUfuncBench_add.module

	The module used to create array instances.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.param_names
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.param_names


	
MpiArrayUfuncBench_add.param_names = ['shape']

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.params
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.params


	
MpiArrayUfuncBench_add.params = [[(131072,), (1000, 100, 100), (128, 1024, 1024)]]

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.random_state
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.random_state


	
MpiArrayUfuncBench_add.random_state

	A numpy.random.RandomState [https://docs.scipy.org/doc/numpy/reference/generated/numpy.random.RandomState.html#numpy.random.RandomState] instance, used to generate random
values in arrays.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.repeat
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.repeat


	
MpiArrayUfuncBench_add.repeat = 8

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.ufunc
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.ufunc


	
MpiArrayUfuncBench_add.ufunc

	The numpy.ufunc for this benchmark.









          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.warmup_time
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_add.warmup_time


	
MpiArrayUfuncBench_add.warmup_time = 1.0

	







          

      

      

    

  

  
    
    
    mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_invsqrt
    
    

    
 
  
  

    
      
          
            
  
mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_invsqrt


	
class mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench_invsqrt

	Bases: mpi_array.benchmarks.bench_ufunc.MpiArrayUfuncBench

Benchmarks for mpi_array.power(ary, -0.5) ufunc for mpi_array.globale.gndarray
input.

Methods







	__init__()
	


	free(a)
	See free_mpi_array_obj().


	fr