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First steps with rexfw


What is rexfw about?

rexfw is a simple (for me, at least…) Python 2.7 framework to enhance sampling in MCMC simulations using the Replica Exchange algorithm (RE; Swendsen & Wang, Phys. Rev. Lett. 1986). All you need to do is plug in your own probability distributions and MCMC samplers, which have to expose a simple interface to be compatible with this package. It can be easily extended to RE-related methods such as Replica Exchange with Nonequilibrium Switches (RENS; Ballard & Jarzynski, PNAS 2009).

This is a rather naive, synchronous, and probably not super efficient implementation of RE which allows only one replica per process. It relies on MPI for communication between processes and can thus easily be run both on a cluster and on single machines.

I use it to enhance sampling from complex posterior distributions arising in my research on Bayesian inference of chromosome structure (Carstens et al., PLOS Comput. Biol. 2016 [http://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1005292]). I also implemented various RENS flavors to assess their performance in the above-mentioned sampling problems. These RENS implementations are also contained in the package, but require the Computational Structural Biology toolbox (CSB, download [https://github.com/csb-toolbox/CSB]) and are not unit-tested (many components of it have unit tests in CSB, though).




Setting up rexfw

Given only three dependencies (a MPI implementation, numpy and mpi4py), installing rexfw is as easy as cloning this repository and then running the setup script:

$ python setup.py install





possibly with --user, if you don’t have administrator privileges and instead need to install rexfw in your home directory.

To get started using rexfw, I recommend you to take a look at the file rexfw/tests/normal.py file which is a commented script using rexfw to sample from a normal distribution. Check the imports in this script for further comments, especially the probability distribution and sampler interfaces. The example can be run with:

$ cd rexfw/test
$ mpirun -n 6 python normal.py





This will use six cores (one master process, five replicas) and write all simulation output to /tmp/normaltest_5replicas/.

Furthermore, there is a complete API documentation to be found in the doc directory and online at rexfw.readthedocs.io.

The core of the package is unit-tested; you can run the tests with:

$ cd rexfw/test
$ python run_tests.py





Not unit-tested are the statistics and the convenience submodules, which include functionality to print sampling / RE statistics to stdout / files and convenient functions for setting up a standard RE environment.




Contact

Problems? Questions? Don’t hesitate to drop me (Simeon) a message - I’m happy to help!




License

rexfw is open source and distributed under the OSI-approved MIT license:

Copyright (c) 2018 Simeon Carstens

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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      	setup_default_re_master() (in module rexfw.convenience)


      	setup_default_replica() (in module rexfw.convenience)


      	Slave (class in rexfw.slaves)


      	sort() (rexfw.statistics.FilterableQuantityList method)


      	StandardConsoleMCMCStatisticsWriter (class in rexfw.statistics.writers)


      	StandardConsoleREStatisticsWriter (class in rexfw.statistics.writers)


      	StandardFileMCMCStatisticsWriter (class in rexfw.statistics.writers)


      	StandardFileREHeatsStatisticsWriter (class in rexfw.statistics.writers)


      	StandardFileREStatisticsWriter (class in rexfw.statistics.writers)


      	StandardFileREWorksStatisticsWriter (class in rexfw.statistics.writers)


      	StandardSwapListGenerator (class in rexfw.slgenerators)


      	state (rexfw.replicas.Replica attribute)

      
        	(rexfw.replicas.requests.StoreStateEnergyRequest attribute)


      


      	Statistics (class in rexfw.statistics)


      	stepsize (rexfw.samplers.rwmc.RWMCSampleStats attribute)


      	StoreStateEnergyRequest (class in rexfw.replicas.requests)


  





T


  	
      	terminate_replicas() (rexfw.remasters.ExchangeMaster method)


  

  	
      	total (rexfw.samplers.rwmc.RWMCSampleStats attribute)


  





U


  	
      	UDCountsSlave (class in rexfw.slaves)


      	update() (rexfw.statistics.averages.AbstractAverage method)

      
        	(rexfw.statistics.REStatistics method)


        	(rexfw.statistics.Statistics method)


        	(rexfw.statistics.averages.MCMCAcceptanceRateAverage method)


        	(rexfw.statistics.averages.REAcceptanceRateAverage method)


        	(rexfw.statistics.logged_quantities.LoggedQuantity method)


        	(rexfw.statistics.logged_quantities.REHeats method)


        	(rexfw.statistics.logged_quantities.REWorks method)


        	(rexfw.statistics.logged_quantities.SamplerStepsize method)


        	(rexfw.test.cases.statistics.MockREStatistics method)


        	(rexfw.test.cases.statistics.MockStatistics method)


      


  

  	
      	update_single_step() (rexfw.statistics.REStatistics method)

      
        	(rexfw.statistics.Statistics method)


        	(rexfw.test.cases.statistics.MockREStatistics method)


        	(rexfw.test.cases.statistics.MockStatistics method)


      


  





V


  	
      	values (rexfw.statistics.averages.AbstractAverage attribute)

      
        	(rexfw.statistics.averages.MCMCAcceptanceRateAverage attribute)


        	(rexfw.statistics.averages.REAcceptanceRateAverage attribute)


        	(rexfw.statistics.logged_quantities.LoggedQuantity attribute)


        	(rexfw.statistics.logged_quantities.REHeats attribute)


        	(rexfw.statistics.logged_quantities.REWorks attribute)


        	(rexfw.statistics.logged_quantities.SamplerStepsize attribute)


      


  





W


  	
      	write() (rexfw.statistics.writers.AbstractFileStatisticsWriter method)

      
        	(rexfw.statistics.writers.AbstractStatisticsWriter method)


        	(rexfw.statistics.writers.ConsoleStatisticsWriter method)


        	(rexfw.statistics.writers.StandardConsoleMCMCStatisticsWriter method)


        	(rexfw.statistics.writers.StandardConsoleREStatisticsWriter method)


        	(rexfw.statistics.writers.StandardFileMCMCStatisticsWriter method)


        	(rexfw.statistics.writers.StandardFileREHeatsStatisticsWriter method)


        	(rexfw.statistics.writers.StandardFileREStatisticsWriter method)


        	(rexfw.statistics.writers.StandardFileREWorksStatisticsWriter method)


        	(rexfw.test.cases.statistics.writers.MockStatisticsWriter method)


      


  

  	
      	write_last() (rexfw.statistics.REStatistics method)

      
        	(rexfw.statistics.Statistics method)


        	(rexfw.test.cases.statistics.MockREStatistics method)


        	(rexfw.test.cases.statistics.MockStatistics method)
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rexfw.communicators.mpi module





          

      

      

    

  

    
      
          
            
  
rexfw.communicators package


Submodules



	rexfw.communicators.mpi module








Module contents

Communicator classes which handle communication between master and slaves


	
class rexfw.communicators.AbstractCommunicator

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


	
recv(source)

	Receives objects, mostly of type Parcel, from a replica or master object


	Returns

	the received object



	Return type

	depends










	
send(obj, dest)

	Sends objects, mostly of type Parcel, to a replica or master object


	Parameters

	
	obj (depends) – object to send


	dest (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of destination object






















          

      

      

    

  

    
      
          
            
  
rexfw.convenience.statistics module

Some functions creating default statistics elements


	
rexfw.convenience.statistics.create_default_MCMC_averages(replica_names, variable_name='x')

	




	
rexfw.convenience.statistics.create_default_RE_averages(replica_names)

	




	
rexfw.convenience.statistics.create_default_heats(replica_names)

	




	
rexfw.convenience.statistics.create_default_stepsizes(replica_names, variable_name='x')

	




	
rexfw.convenience.statistics.create_default_works(replica_names)

	







          

      

      

    

  

    
      
          
            
  
rexfw.convenience package


Submodules



	rexfw.convenience.statistics module








Module contents

Convenient functions creating default objects to simplify standard tasks with this framework


	
rexfw.convenience.create_default_AMDRENS_params(schedule, n_steps, timesteps, collision_probability=0.1, update_interval=1)

	




	
rexfw.convenience.create_default_HMCStepRENS_params(schedule, n_intermediate_steps, hmc_traj_length, n_hmc_iterations, timesteps)

	




	
rexfw.convenience.create_default_LMDRENS_params(schedule, n_steps, timesteps, gamma)

	




	
rexfw.convenience.create_default_RE_params(n_replicas)

	Creates default RE exchange parameters


	Parameters

	n_replicas (int [https://docs.python.org/3/library/functions.html#int]) – the number of replicas



	Returns

	a list of parameter objects holding information required to perform swaps



	Return type

	list of ExchangeParams










	
rexfw.convenience.create_default_stats_elements(replica_names, variable_name)

	Creates default sampling statistics “elements”, each representing
a tracked quantity such as acceptance rate, step size etc.


	Parameters

	replica_names (list [https://docs.python.org/3/library/stdtypes.html#list]) – a list of all replica names



	Returns

	MCMC acceptance rate, RE acceptance rate and step size quantity objects



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]










	
rexfw.convenience.create_default_stats_writers(sim_path, variable_name)

	Creates default statistics writers, which print sampling statistics
on the screen or write it to a text file


	Parameters

	
	sim_path (str [https://docs.python.org/3/library/stdtypes.html#str]) – the output folder


	variable_name (str [https://docs.python.org/3/library/stdtypes.html#str]) – the name of the only variable to be sampled






	Returns

	default MCMC and RE statistics writers



	Return type

	tuple [https://docs.python.org/3/library/stdtypes.html#tuple]










	
rexfw.convenience.create_directories(sim_folder)

	Creates simulation output folders






	
rexfw.convenience.setup_default_re_master(n_replicas, sim_path, comm)

	Creates a default ExchangeMaster object for Replica Exchange. This should suffice
for most applications.


	Parameters

	
	n_replicas (int [https://docs.python.org/3/library/functions.html#int]) – the number of replicas


	sim_path (str [https://docs.python.org/3/library/stdtypes.html#str]) – the folder where simulation output will be stored


	comm (AbstractCommunicator) – a AbstractCommunicator object responsible for communication
with the replicas






	Returns

	a for all practical purposes sufficient ExchangeMaster object



	Return type

	ExchangeMaster










	
rexfw.convenience.setup_default_replica(init_state, pdf, sampler_class, sampler_params, output_folder, comm, rank)

	Creates a default Replica object for replica exchange. This should suffice
for most applications.


	Parameters

	
	init_state (depends on your application) – initial state for the replica


	pdf (AbstractPDF) – a AbstractPDF object which describes the probability density
the replica will sample


	sampler_class (AbstractSampler) – the class of the sampler used to sample from this replica’s
PDF


	sampler_params (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – a dict containing additional keyword arguments your
sampler might need


	output_folder (str [https://docs.python.org/3/library/stdtypes.html#str]) – the folder where simulation output will be stored


	comm (AbstractCommunicator) – a AbstractCommunicator object responsible for communication
with the master object


	rank (int [https://docs.python.org/3/library/functions.html#int]) – the index of this replica, usually 1, 2, …






	Returns

	a for all practical purposes sufficient Replica object



	Return type

	Replica















          

      

      

    

  

    
      
          
            
  
rexfw.pdfs.normal module

A normal distribution as an example for the PDF interface


	
class rexfw.pdfs.normal.Normal(mu=0.0, sigma=1.0)

	Bases: rexfw.pdfs.AbstractPDF


	
log_prob(x)

	











          

      

      

    

  

    
      
          
            
  
rexfw.pdfs package


Submodules



	rexfw.pdfs.normal module








Module contents

Defines the interface for compatible PDFs:
all they need is a log_prob method which returns the
log-probability of a state


	
class rexfw.pdfs.AbstractPDF

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


	
log_prob(x)

	













          

      

      

    

  

    
      
          
            
  
rexfw.proposers.params module





          

      

      

    

  

    
      
          
            
  
rexfw.proposers.re module





          

      

      

    

  

    
      
          
            
  
rexfw.proposers.rens module





          

      

      

    

  

    
      
          
            
  
rexfw.proposers package


Submodules



	rexfw.proposers.params module

	rexfw.proposers.re module

	rexfw.proposers.rens module








Module contents







          

      

      

    

  

    
      
          
            
  
rexfw.remasters.requests module

Requests ExchangeMaster objects can send to Replica objects


	
class rexfw.remasters.requests.AcceptBufferedProposalRequest(sender, accept)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender', 'accept')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new AcceptBufferedProposalRequest object from a sequence or iterable






	
_replace(**kwds)

	Return a new AcceptBufferedProposalRequest object replacing specified fields with new values






	
accept

	Alias for field number 1






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
sender

	Alias for field number 0










	
class rexfw.remasters.requests.DieRequest(sender)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender',)

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new DieRequest object from a sequence or iterable






	
_replace(**kwds)

	Return a new DieRequest object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
sender

	Alias for field number 0










	
class rexfw.remasters.requests.DumpSamplesRequest(sender, s_min, s_max, offset, dump_step)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender', 's_min', 's_max', 'offset', 'dump_step')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new DumpSamplesRequest object from a sequence or iterable






	
_replace(**kwds)

	Return a new DumpSamplesRequest object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
dump_step

	Alias for field number 4






	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
offset

	Alias for field number 3






	
s_max

	Alias for field number 2






	
s_min

	Alias for field number 1






	
sender

	Alias for field number 0










	
class rexfw.remasters.requests.GetStateAndEnergyRequest_master(sender, partner)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender', 'partner')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new GetStateAndEnergyRequest_master object from a sequence or iterable






	
_replace(**kwds)

	Return a new GetStateAndEnergyRequest_master object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
partner

	Alias for field number 1






	
sender

	Alias for field number 0










	
class rexfw.remasters.requests.ProposeRequest(sender, partner, params)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender', 'partner', 'params')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new ProposeRequest object from a sequence or iterable






	
_replace(**kwds)

	Return a new ProposeRequest object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
params

	Alias for field number 2






	
partner

	Alias for field number 1






	
sender

	Alias for field number 0










	
class rexfw.remasters.requests.SampleRequest(sender)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender',)

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new SampleRequest object from a sequence or iterable






	
_replace(**kwds)

	Return a new SampleRequest object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
sender

	Alias for field number 0










	
class rexfw.remasters.requests.SendGetStateAndEnergyRequest(sender, partner)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender', 'partner')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new SendGetStateAndEnergyRequest object from a sequence or iterable






	
_replace(**kwds)

	Return a new SendGetStateAndEnergyRequest object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
partner

	Alias for field number 1






	
sender

	Alias for field number 0










	
class rexfw.remasters.requests.SendStatsRequest(sender)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender',)

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new SendStatsRequest object from a sequence or iterable






	
_replace(**kwds)

	Return a new SendStatsRequest object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
sender

	Alias for field number 0













          

      

      

    

  

    
      
          
            
  
rexfw.remasters package


Submodules



	rexfw.remasters.requests module








Module contents

Master classes implementing exchange criteria for RE and derived algorithms


	
class rexfw.remasters.ExchangeMaster(name, replica_names, swap_params, sampling_statistics, swap_statistics, comm, swap_list_generator=None)

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


	
_calculate_acceptance(works)

	Determines whether swaps are being accepted or rejected


	Parameters

	works (numpy.ndarray) – array of works with shape (number of swaps, 2),
the 2nd dimension are the works for forward- and backward
trajectory



	Returns

	array of Boolean (0 / 1) values indicating whether swaps have
been accepted (1) or rejected (0)



	Return type

	numpy.ndarray










	
_calculate_swap_list(step)

	Creates the swap list for a given step


	Parameters

	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step for which to create the swap list



	Returns

	a list of list in which each list element contains two replica  
names involved in a swap an an ExchangeParams object



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
_get_no_ex_replicas(swap_list)

	For a given swap list, calculate which replicas do NOT perform swaps
and thus will continue normal sampling.


	Parameters

	swap_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – a list of list in which each list element contains two replica  
names involved in a swap an an ExchangeParams object



	Returns

	a list of replica names



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
_perform_exchanges(swap_list)

	Attempts exchanges defined in swap_list.


	Parameters

	swap_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – a list of list in which each list element contains two replica  
names involved in a swap an an ExchangeParams object



	Returns

	three lists: acceptance statuses (0 / 1), works  and heats



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
_receive_and_update_stats(replicas)

	Receive sampling statistics from replicas and update statistics object


	Parameters

	replicas (list [https://docs.python.org/3/library/stdtypes.html#list]) – replica names










	
_receive_works(swap_list)

	Receives works from all swapping replicas.


	Parameters

	swap_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – a list of list in which each list element contains two replica  
names involved in a swap an an ExchangeParams object



	Returns

	lists of works and heats



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
_send_accept_exchange_request(dest)

	Sends a request to accept a proposed swap state.


	Parameters

	dest (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of destination replica










	
_send_dump_samples_request(smin, smax, offset, dump_step)

	Send requests to write samples to files


	Parameters

	
	smin (int [https://docs.python.org/3/library/functions.html#int]) – first sample index


	smax (int [https://docs.python.org/3/library/functions.html#int]) – last sample index


	offset (int [https://docs.python.org/3/library/functions.html#int]) – offset which to add to sample index


	dump_step (int [https://docs.python.org/3/library/functions.html#int]) – sub-sampling step; write only every dump_step-th sample













	
_send_get_state_and_energy_request(replica1, replica2)

	Sends a request to replica1 to make it send a request to replica2 ordering
it (replica2) to send its (replica2) state and and energy to replica1. 
Receives a None from replica1 and replica2; sent once buffered
state / energies have been set.
This is to sync everything and really hacky


	Parameters

	
	replica1 (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of 1st replica involved in swap


	replica2 (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of 2nd replica involved in swap













	
_send_propose_request(replica1, replica2, params)

	Sends a request to replica1 telling it to propose a state for replica2
using information in params (an ExchangeParams object defined in )


	Parameters

	
	replica1 (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of 1st replica involved in swap


	replica2 (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of 2nd replica involved in swap


	params (ExchangeParams) – an ExchangeParams object holding information required
to perform the swap













	
_send_reject_exchange_request(dest)

	Sends a request to reject a proposed swap state.


	Parameters

	dest (str [https://docs.python.org/3/library/stdtypes.html#str]) – name of destination replica










	
_send_sample_requests(replicas)

	Send requests to replicas to sample from their respective PDFs


	Parameters

	replicas (list [https://docs.python.org/3/library/stdtypes.html#list]) – replicas which are supposed to perform a sampling step










	
_send_send_stats_requests(replicas)

	Send requests to replicas to send sampling statistics to this master object.


	Parameters

	replica – replica names










	
_trigger_exchanges(swap_list, acc)

	Sends accept / reject exchange requests to all involved replicas


	Parameters

	
	swap_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – a list of list in which each list element contains two replica  
names involved in a swap an an ExchangeParams object


	acc (numpy.ndarray) – array containing boolean (0 / 1) values indicating which
swaps have been accepted and which haven’t













	
_trigger_proposal_calculation(swap_list)

	Makes all involved replicas propose states.


	Parameters

	swap_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – a list of list in which each list element contains two replica  
names involved in a swap an an ExchangeParams object










	
_update_sampling_statistics(which_replicas=None)

	Update sampling statistics


	Params which_replicas

	replicas for which to update statistics










	
_update_swap_stats(swap_list, results, step)

	Updates replica exchange statistics.


	Parameters

	
	swap_list (list [https://docs.python.org/3/library/stdtypes.html#list]) – a list of list in which each list element contains two replica  
names involved in a swap an an ExchangeParams object


	results (list [https://docs.python.org/3/library/stdtypes.html#list]) – a two-dimensional list of shape (number of swaps, 3), in which
the 2nd dimension is (0 / 1 (reject / accept), works, heats)


	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step at which the swaps were performed













	
_write_statistics(step)

	Write sampling and swap statistics


	Parameters

	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step










	
run(n_iterations, swap_interval=5, status_interval=100, dump_interval=250, offset=0, dump_step=5, statistics_update_interval=100)

	Runs the main loop of length n_iterations (number of sampling steps),
in which normal sampling and swaps are performed.
Furthermore, in given intervals, statistics are updated and statistics
and samples are written to files.


	Parameters

	
	n_iterations (int [https://docs.python.org/3/library/functions.html#int]) – number of sampling steps to perform


	swap_interval (int [https://docs.python.org/3/library/functions.html#int]) – the interval with which to perform swaps


	status_interval (int [https://docs.python.org/3/library/functions.html#int]) – the interval with which to write sampling statistics


	dump_interval (int [https://docs.python.org/3/library/functions.html#int]) – the interval with which to write samples to files


	offset (int [https://docs.python.org/3/library/functions.html#int]) – an offset to add to the sample counter when writing samples
to files. This allows to continue simulations.


	dump_step (int [https://docs.python.org/3/library/functions.html#int]) – allows to perform sub-sampling: write only every dump_step-th
sample to a file


	statistics_update_interval (int [https://docs.python.org/3/library/functions.html#int]) – interval with which to update sampling
statistics













	
terminate_replicas()

	Makes all replicas break from their listening loop and quit















          

      

      

    

  

    
      
          
            
  
rexfw.replicas.requests module

Requests replicas can send to ExchangeMaster or other Replica objects


	
class rexfw.replicas.requests.DoNothingRequest(sender)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender',)

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new DoNothingRequest object from a sequence or iterable






	
_replace(**kwds)

	Return a new DoNothingRequest object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
sender

	Alias for field number 0










	
class rexfw.replicas.requests.GetStateAndEnergyRequest(sender)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender',)

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new GetStateAndEnergyRequest object from a sequence or iterable






	
_replace(**kwds)

	Return a new GetStateAndEnergyRequest object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
sender

	Alias for field number 0










	
class rexfw.replicas.requests.StoreStateEnergyRequest(sender, state, energy)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender', 'state', 'energy')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new StoreStateEnergyRequest object from a sequence or iterable






	
_replace(**kwds)

	Return a new StoreStateEnergyRequest object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
energy

	Alias for field number 2






	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
sender

	Alias for field number 0






	
state

	Alias for field number 1













          

      

      

    

  

    
      
          
            
  
rexfw.replicas package


Submodules



	rexfw.replicas.requests module








Module contents

Replica classes which sample from a single PDF


	
class rexfw.replicas.Replica(name, state, pdf, sampler_class, sampler_params, proposers, output_folder, comm)

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


	
_accept_buffered_proposal(request)

	If the information in the request object says so, accepts a proposal
by setting the replica state to the buffered proposal and, in any case,  
appending the current replica state to the list of stored samples. Also
syncs communication with master object and updates stored replica energies 
and the sample counter


	Parameters

	request (AcceptBufferedProposalRequest) – a request containing information whether the proposal
should be accepted or not










	
_calculate_proposal(request)

	Calculates a proposal for a replica and using information given in request
parameter


	Parameters

	request (ProposeRequest) – a request object containing the name of the replica to which
a state will be proposed to and other information needed to 
calculate the proposal



	Returns

	a swap proposal state



	Return type

	depends on your application










	
_current_master = None

	




	
_do_nothing(request)

	Does nothing :-) Serves to synchronize communication with the master object


	Parameters

	request (DoNothingRequest) – a DoNothingRequest










	
_dump_energies()

	Updates files with replica energies and empties list of stored energies






	
_dump_samples(request)

	Writes samples and energies to a file, then empties list of stored samples
in memory


	Parameters

	request (DumpSamplesRequest) – a request object containing information which samples to write










	
_increase_sample_counter()

	Guess what - increases the sample counter!






	
_pick_proposer(params)

	Picks proposer from this replicas’ proposer list


	Parameters

	params (ExchangeParams) – an object holding parameters defining the exchange to be performed



	Returns

	the proposer object which will be used to calculate the proposal



	Return type

	AbstractProposer










	
_propose(request)

	Calculates a swap proposal state and sends works and heats to master object


	Parameters

	request (ProposeRequest) – a request object containing information needed to calculate
the proposal










	
_sample(request)

	Makes the sampler draw a sample, stores it, stores sampling statistics,
increases the sample counter and updates the energy trace list


	Parameters

	request (SampleRequest) – a request object asking this replica to do all of the above










	
_send_get_state_and_energy_request(request)

	Sends a GetStateAndEnergyRequest to another replica given in the request
parameter


	Parameters

	request (SendGetStateAndEnergyRequest) – a request object telling this replica which other replica
to ask for its state and energy










	
_send_state_and_energy(request)

	Sends the current state and energy to another replica and makes it store them


	Parameters

	request (GetStateAndEnergyRequest) – a request object telling this replica which other replica
to send state and energy to










	
_send_stats(request)

	Sends sampling statistics to master object. Also empties sampling stats list


	Parameters

	request (SendStatsRequest) – a request object asking this replica to do the above










	
_send_works_heats(proposal)

	Sends works and heats corresponding to a swap proposal to the master object


	Parameters

	proposal (depends on your application) – a state proposed for swapping










	
_setup_request_processing_table()

	Sets up a dictionary containing possible incoming request objects as 
keys and string templates for the function calls to process the request
as values






	
_setup_sampler()

	Instantiates the sampler object from the sampler class given in
rexfw.replicas.Replica.__init__()






	
_store_state_energy(request)

	Stores state and energy given in request parameter. Also sends a 
DoNothingRequest to the master object. This is neccessary to
keep communication in sync


	Parameters

	request (StoreStateEnergyRequest) – a request object containing current state and energy of a different
replica










	
_update_energy_trace()

	Updates the list of stored replica energies






	
energy

	Returns the replica energy, that is, the negative log-probability of the replica’s
PDF evaluated at the current state


	Returns

	the current replica energy



	Return type

	depends on your application










	
get_energy(state)

	Calculates replica energy (negative log-probability) for a given state


	Parameters

	state (depends on your application) – state for which to evaluate the negative log-probability of
the replica’s PDF










	
process_request(request)

	Processes a request by looking up the corresponding function in the
request processing table


	Parameters

	request (depends) – request object to process










	
state

	Returns the current state of the replica (and thus the sampler)


	Returns

	current state of replica (and sampler)



	Return type

	depends on your application



















          

      

      

    

  

    
      
          
            
  
rexfw.samplers.rwmc module

A Metropolis-Hastings sampler as an example for the sampler interface


	
class rexfw.samplers.rwmc.RWMCSampleStats(accepted, total, stepsize)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('accepted', 'total', 'stepsize')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new RWMCSampleStats object from a sequence or iterable






	
_replace(**kwds)

	Return a new RWMCSampleStats object replacing specified fields with new values






	
accepted

	Alias for field number 0






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
stepsize

	Alias for field number 2






	
total

	Alias for field number 1










	
class rexfw.samplers.rwmc.RWMCSampler(pdf, state, stepsize, variable_name='x')

	Bases: rexfw.samplers.AbstractSampler


	
last_draw_stats

	




	
sample()

	draws a sample, possibly using self.state (for MCMC)













          

      

      

    

  

    
      
          
            
  
rexfw.samplers package


Submodules



	rexfw.samplers.rwmc module








Module contents

Defines the interface for compatible samplers


	
class rexfw.samplers.AbstractSampler(pdf, state, variable_name)

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


	
last_draw_stats

	Returns a dictionary of the form
{self.variable_name: SamplerStats(…)}






	
sample()

	draws a sample, possibly using self.state (for MCMC)










	
rexfw.samplers.SampleStats

	alias of rexfw.samplers.SamplerStats











          

      

      

    

  

    
      
          
            
  
rexfw.slaves package


Module contents

Slave classes responsible for distributing requests to replicas, proposers, …


	
class rexfw.slaves.Slave(replicas, comm)

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


	
_listen()

	Runs an infinite loop, polling for messages and passing them on to their
destination, which currently is only a single replica






	
_receive_parcel()

	Uses the communicator to receive a Parcel from any source






	
listen()

	Starts a thread and runs the infinite loop (_listen)










	
class rexfw.slaves.UDCountsSlave(replicas, comm, sim_path)

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


	
_listen()

	




	
_receive_parcel()

	




	
listen()

	













          

      

      

    

  

    
      
          
            
  
rexfw.slgenerators package


Module contents

Swap list generators generating lists of triples: two replica names and an
ExchangeParams object. They tell which replicas should attempt to
swap their states and which parameters to use for the swap


	
class rexfw.slgenerators.AbstractSwapListGenerator

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


	
generate_swap_list(step)

	Creates a list of swaps to be performed at a given sampling step


	Parameters

	step (int [https://docs.python.org/3/library/functions.html#int]) – a sampling step



	Returns

	a list of lists; the second dimension being of the form
(‘replica_name1’, ‘replica_name2’, ExchangeParams instance)



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]














	
class rexfw.slgenerators.ExchangeParams(proposers, proposer_params)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('proposers', 'proposer_params')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new ExchangeParams object from a sequence or iterable






	
_replace(**kwds)

	Return a new ExchangeParams object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
proposer_params

	Alias for field number 1






	
proposers

	Alias for field number 0










	
class rexfw.slgenerators.StandardSwapListGenerator(n_replicas, param_list)

	Bases: rexfw.slgenerators.AbstractSwapListGenerator


	
_which = 0

	




	
generate_swap_list(step)

	Creates a list of swaps to be performed at a given sampling step


	Parameters

	step (int [https://docs.python.org/3/library/functions.html#int]) – a sampling step



	Returns

	a list of lists; the second dimension being of the form
(‘replica_name1’, ‘replica_name2’, ExchangeParams instance)



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]



















          

      

      

    

  

    
      
          
            
  
rexfw.statistics.averages module

Classes representing runtime-averages of quantities such as acceptance rates


	
class rexfw.statistics.averages.AbstractAverage(origins, stats_fields, name, variable_name=None)

	Bases: rexfw.statistics.logged_quantities.LoggedQuantity


	
_calculate_new_value(info)

	Calculates a new average value from the information given in info






	
_get_value(stats)

	Retrieves a value for the logged quantity from a small sampling statistics object


	Parameters

	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}










	
current_value

	Returns the current (last) value of the logged quantity






	
update(step, stats)

	Stores sampling statistics for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistics in stats where
created


	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}













	
values

	Returns all stored values of the logged quantity










	
class rexfw.statistics.averages.MCMCAcceptanceRateAverage(replica, variable_name)

	Bases: rexfw.statistics.averages.AbstractAverage


	
_calculate_new_value(stats)

	Calculates a new average value from the information given in info






	
_get_value(stats)

	Retrieves a value for the logged quantity from a small sampling statistics object


	Parameters

	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}










	
current_value

	Returns the current (last) value of the logged quantity






	
update(step, stats)

	Stores sampling statistics for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistics in stats where
created


	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}













	
values

	Returns all stored values of the logged quantity










	
class rexfw.statistics.averages.REAcceptanceRateAverage(replica1, replica2)

	Bases: rexfw.statistics.averages.AbstractAverage


	
_calculate_new_value(stats)

	Calculates a new average value from the information given in info






	
_get_value(stats)

	Retrieves a value for the logged quantity from a small sampling statistics object


	Parameters

	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}










	
current_value

	Returns the current (last) value of the logged quantity






	
update(step, stats)

	Stores sampling statistics for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistics in stats where
created


	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}













	
values

	Returns all stored values of the logged quantity













          

      

      

    

  

    
      
          
            
  
rexfw.statistics.logged_quantities module

Logable (?) quantities


	
class rexfw.statistics.logged_quantities.LoggedQuantity(origins, stats_fields, name, variable_name=None)

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


	
_get_value(stats)

	Retrieves a value for the logged quantity from a small sampling statistics object


	Parameters

	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}










	
current_value

	Returns the current (last) value of the logged quantity






	
update(step, stats)

	Stores sampling statistics for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistics in stats where
created


	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}













	
values

	Returns all stored values of the logged quantity










	
class rexfw.statistics.logged_quantities.REHeats(replica1, replica2)

	Bases: rexfw.statistics.logged_quantities.LoggedQuantity


	
_get_value(stats)

	Retrieves a value for the logged quantity from a small sampling statistics object


	Parameters

	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}










	
current_value

	Returns the current (last) value of the logged quantity






	
update(step, stats)

	Stores sampling statistics for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistics in stats where
created


	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}













	
values

	Returns all stored values of the logged quantity










	
class rexfw.statistics.logged_quantities.REWorks(replica1, replica2)

	Bases: rexfw.statistics.logged_quantities.LoggedQuantity


	
_get_value(stats)

	Retrieves a value for the logged quantity from a small sampling statistics object


	Parameters

	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}










	
current_value

	Returns the current (last) value of the logged quantity






	
update(step, stats)

	Stores sampling statistics for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistics in stats where
created


	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}













	
values

	Returns all stored values of the logged quantity










	
class rexfw.statistics.logged_quantities.SamplerStepsize(replica, variable_name)

	Bases: rexfw.statistics.logged_quantities.LoggedQuantity


	
_get_value(stats)

	Retrieves a value for the logged quantity from a small sampling statistics object


	Parameters

	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}










	
current_value

	Returns the current (last) value of the logged quantity






	
update(step, stats)

	Stores sampling statistics for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistics in stats where
created


	stats (dict [https://docs.python.org/3/library/stdtypes.html#dict]) – dict of the form {variable_name: SamplingStats}













	
values

	Returns all stored values of the logged quantity













          

      

      

    

  

    
      
          
            
  
rexfw.statistics.writers package


Module contents

StatisticsWriter classes which… well… write statistics to stdout / files / …

ATTENTION: some of these classes expect replica objects to be named replica1, replica2, …


	
class rexfw.statistics.writers.AbstractFileStatisticsWriter(filename, variables_to_write=[], quantities_to_write=[])

	Bases: rexfw.statistics.writers.AbstractStatisticsWriter


	
_write_quantity_class_header(class_name)

	




	
_write_single_quantity_stats(elements)

	Writes a single line to stdout / file, e.g., all sampler step sizes
which would be stored in elements


	Parameters

	elements (list of LoggedQuantity) – quantities to write










	
write(step, elements)

	Writes quantities in elements for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step


	elements (list of LoggedQuantity) – list of quantities to write

















	
class rexfw.statistics.writers.AbstractStatisticsWriter(separator, variables_to_write=[], quantities_to_write=[])

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


	
_write_single_quantity_stats(elements)

	Writes a single line to stdout / file, e.g., all sampler step sizes
which would be stored in elements


	Parameters

	elements (list of LoggedQuantity) – quantities to write










	
write(step, elements)

	Writes quantities in elements for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step


	elements (list of LoggedQuantity) – list of quantities to write

















	
class rexfw.statistics.writers.ConsoleStatisticsWriter(variables_to_write=[], quantities_to_write=[])

	Bases: rexfw.statistics.writers.AbstractStatisticsWriter


	
_format(quantity)

	Formats the numeric value of a quantity for output


	Parameters

	quantity (LoggedQuantity) – a quantity whose numeric value will be written



	Returns

	a string representing a formatted numerical value



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
_sort_quantities(quantities)

	Sorts quantities for a single line by, e.g., replica name


	Parameters

	quantities (list of LoggedQuantity objects) – the logged quantitis which will be written out



	Returns

	the sorted quantities list



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
_write_all_but_header(quantities)

	Writes all sampling statistics in quantities, but not the line header


	Parameters

	quantities (list of LoggedQuantity) – a list of similar LoggedQuantity objects, e.g.,
all step sizes










	
_write_quantity_class_header(quantity)

	Writes a “header” (line beginning) for a given type of quantity,
e.g., “myvariable p_acc”


	Parameters

	quantity (LoggedQuantity) – a quantity containing the information needed



	Returns

	a preface for a line with similar sampling statistics



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
_write_single_quantity_stats(elements)

	Writes a single line to stdout / file, e.g., all sampler step sizes
which would be stored in elements


	Parameters

	elements (list of LoggedQuantity) – quantities to write










	
_write_step_header(step)

	Writes a header for a given sampling step, e.g., ### step number ###


	Parameters

	step (int [https://docs.python.org/3/library/functions.html#int]) – a sampling step



	Returns

	the header prefacing the ouptut for a given sampling step



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
write(step, elements)

	Writes quantities in elements for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step


	elements (list of LoggedQuantity) – list of quantities to write

















	
class rexfw.statistics.writers.StandardConsoleMCMCStatisticsWriter(variables_to_write=[], quantities_to_write=[])

	Bases: rexfw.statistics.writers.ConsoleStatisticsWriter

Writes only acceptance rate and step sizes to stdout.
Remember to set quantity names correctly, that is, to
“acceptance rate” and “stepsize”


	Parameters

	
	variables_to_write (list of str) – list of sampling variable names for which to
write statistics


	quantities_to_write (list of LoggedQuantity) – list of LoggedQuantity objects for which to
write statistics









	
_format(quantity)

	Formats the numeric value of a quantity for output


	Parameters

	quantity (LoggedQuantity) – a quantity whose numeric value will be written



	Returns

	a string representing a formatted numerical value



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
_sort_quantities(quantities)

	Sorts quantities for a single line by, e.g., replica name


	Parameters

	quantities (list of LoggedQuantity objects) – the logged quantitis which will be written out



	Returns

	the sorted quantities list



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
_write_all_but_header(elements)

	Writes all sampling statistics in quantities, but not the line header


	Parameters

	quantities (list of LoggedQuantity) – a list of similar LoggedQuantity objects, e.g.,
all step sizes










	
_write_quantity_class_header(quantity)

	Writes a “header” (line beginning) for a given type of quantity,
e.g., “myvariable p_acc”


	Parameters

	quantity (LoggedQuantity) – a quantity containing the information needed



	Returns

	a preface for a line with similar sampling statistics



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
_write_single_quantity_stats(elements)

	Writes a single line to stdout / file, e.g., all sampler step sizes
which would be stored in elements


	Parameters

	elements (list of LoggedQuantity) – quantities to write










	
_write_step_header(step)

	Writes a header for a given sampling step, e.g., ### step number ###


	Parameters

	step (int [https://docs.python.org/3/library/functions.html#int]) – a sampling step



	Returns

	the header prefacing the ouptut for a given sampling step



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
write(step, elements)

	Writes quantities in elements for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step


	elements (list of LoggedQuantity) – list of quantities to write

















	
class rexfw.statistics.writers.StandardConsoleREStatisticsWriter

	Bases: rexfw.statistics.writers.ConsoleStatisticsWriter


	
_format(quantity)

	Formats the numeric value of a quantity for output


	Parameters

	quantity (LoggedQuantity) – a quantity whose numeric value will be written



	Returns

	a string representing a formatted numerical value



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
_sort_quantities(quantities)

	Sorts quantities for a single line by, e.g., replica name


	Parameters

	quantities (list of LoggedQuantity objects) – the logged quantitis which will be written out



	Returns

	the sorted quantities list



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
_write_all_but_header(quantities)

	Writes all sampling statistics in quantities, but not the line header


	Parameters

	quantities (list of LoggedQuantity) – a list of similar LoggedQuantity objects, e.g.,
all step sizes










	
_write_quantity_class_header(class_name)

	Writes a “header” (line beginning) for a given type of quantity,
e.g., “myvariable p_acc”


	Parameters

	quantity (LoggedQuantity) – a quantity containing the information needed



	Returns

	a preface for a line with similar sampling statistics



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
_write_single_quantity_stats(elements)

	Writes a single line to stdout / file, e.g., all sampler step sizes
which would be stored in elements


	Parameters

	elements (list of LoggedQuantity) – quantities to write










	
_write_step_header(step)

	Writes a header for a given sampling step, e.g., ### step number ###


	Parameters

	step (int [https://docs.python.org/3/library/functions.html#int]) – a sampling step



	Returns

	the header prefacing the ouptut for a given sampling step



	Return type

	str [https://docs.python.org/3/library/stdtypes.html#str]










	
write(step, elements)

	Writes quantities in elements for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step


	elements (list of LoggedQuantity) – list of quantities to write

















	
class rexfw.statistics.writers.StandardFileMCMCStatisticsWriter(filename, variables_to_write=[], quantities_to_write=[])

	Bases: rexfw.statistics.writers.AbstractFileStatisticsWriter


	
_format(quantity)

	




	
_sort_quantities(quantities)

	




	
_write_all_but_header(quantities)

	




	
_write_header()

	




	
_write_quantity_class_header(quantity)

	




	
_write_single_quantity_stats(elements)

	Writes a single line to stdout / file, e.g., all sampler step sizes
which would be stored in elements


	Parameters

	elements (list of LoggedQuantity) – quantities to write










	
_write_step_header(step)

	




	
write(step, elements)

	Writes quantities in elements for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step


	elements (list of LoggedQuantity) – list of quantities to write

















	
class rexfw.statistics.writers.StandardFileREHeatsStatisticsWriter(outfolder)

	Bases: rexfw.statistics.writers.AbstractStatisticsWriter

Writes heats produced during replica exchange swap trajectories to a file.


	Parameters

	outfolder (str [https://docs.python.org/3/library/stdtypes.html#str]) – path to folder to write heats to






	
_write_single_quantity_stats(elements)

	Writes a single line to stdout / file, e.g., all sampler step sizes
which would be stored in elements


	Parameters

	elements (list of LoggedQuantity) – quantities to write










	
write(elements)

	Writes quantities in elements for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step


	elements (list of LoggedQuantity) – list of quantities to write

















	
class rexfw.statistics.writers.StandardFileREStatisticsWriter(filename, quantities_to_write=[])

	Bases: rexfw.statistics.writers.AbstractFileStatisticsWriter

Writes replica exchange acceptance rates to a file.


	Parameters

	
	filename (str [https://docs.python.org/3/library/stdtypes.html#str]) – path to file to write sampling statistics to


	variables_to_write (list of str) – list of sampling variable names for which to
write statistics


	quantities_to_write (list of LoggedQuantity) – list of LoggedQuantity objects for which to
write statistics









	
_format(quantity)

	




	
_sort_quantities(quantities)

	




	
_write_all_but_header(quantities)

	




	
_write_header()

	




	
_write_quantity_class_header(class_name)

	




	
_write_single_quantity_stats(elements)

	Writes a single line to stdout / file, e.g., all sampler step sizes
which would be stored in elements


	Parameters

	elements (list of LoggedQuantity) – quantities to write










	
_write_step_header(step)

	




	
write(step, elements)

	Writes quantities in elements for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step


	elements (list of LoggedQuantity) – list of quantities to write

















	
class rexfw.statistics.writers.StandardFileREWorksStatisticsWriter(outfolder)

	Bases: rexfw.statistics.writers.AbstractStatisticsWriter


	
_write_single_quantity_stats(elements)

	Writes a single line to stdout / file, e.g., all sampler step sizes
which would be stored in elements


	Parameters

	elements (list of LoggedQuantity) – quantities to write










	
write(elements)

	Writes quantities in elements for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step


	elements (list of LoggedQuantity) – list of quantities to write






















          

      

      

    

  

    
      
          
            
  
rexfw.statistics package


Subpackages



	rexfw.statistics.writers package
	Module contents












Submodules



	rexfw.statistics.averages module

	rexfw.statistics.logged_quantities module








Module contents

Statistics classes responsible for tracking sampling statistics


	
class rexfw.statistics.FilterableQuantityList

	Bases: list [https://docs.python.org/3/library/stdtypes.html#list]


	
append()

	L.append(object) – append object to end






	
count(value) → integer -- return number of occurrences of value

	




	
extend()

	L.extend(iterable) – extend list by appending elements from the iterable






	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
insert()

	L.insert(index, object) – insert object before index






	
pop([index]) → item -- remove and return item at index (default last).

	Raises IndexError if list is empty or index is out of range.






	
remove()

	L.remove(value) – remove first occurrence of value.
Raises ValueError if the value is not present.






	
reverse()

	L.reverse() – reverse IN PLACE






	
select(**kwargs)

	A list which allows the user to select only elements whose attributes
have certain values


	Params dict kwargs

	keyword arguments of the form attribute=value



	Returns

	a list containing the subset of elements with matching attribute values



	Return type

	list [https://docs.python.org/3/library/stdtypes.html#list]










	
sort()

	L.sort(cmp=None, key=None, reverse=False) – stable sort IN PLACE;
cmp(x, y) -> -1, 0, 1










	
class rexfw.statistics.REStatistics(elements, work_elements, heat_elements, stats_writer=[], works_writer=[], heats_writer=[])

	Bases: rexfw.statistics.Statistics


	
_write_heats()

	Makes the heat writers write heats






	
_write_works()

	Makes the work writers write works






	
elements

	Returns all quantities which this object is keeping track of


	Returns

	this object’s quantities



	Return type

	list of LoggedQuantity objects










	
update(origins, sampler_stats_list)

	Updates sampling stats stemming from the replicas in origins with the sampling
statistics in sampler_stats_list


	Parameters

	
	origins (list of str) – a list of object (usually, replica) names which gave
rise to the sampling stats in sampler_stats_list


	sampler_stats_list (list of sampler statistic objects) – a list of sampler statistics (c.f. the samplers submodule)
to update quantities from













	
update_single_step(origins, step, sampling_stats)

	Updates sampling statistics for a single sampling step


	Parameters

	
	origins (list of str) – a list of object (usually, replica) names which gave
rise to the sampling stats in sampler_stats_list


	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistic objects in
sampling_stats have been created


	sampling_stats (list of sampler statistic objects) – a list of sampler statistics (c.f. the samplers submodule)
to update quantities from













	
write_last(step)

	Makes the writers write works and heats for a given sampling step










	
class rexfw.statistics.Statistics(elements, stats_writer=[])

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


	
elements

	Returns all quantities which this object is keeping track of


	Returns

	this object’s quantities



	Return type

	list of LoggedQuantity objects










	
update(origins, sampler_stats_list)

	Updates sampling stats stemming from the replicas in origins with the sampling
statistics in sampler_stats_list


	Parameters

	
	origins (list of str) – a list of object (usually, replica) names which gave
rise to the sampling stats in sampler_stats_list


	sampler_stats_list (list of sampler statistic objects) – a list of sampler statistics (c.f. the samplers submodule)
to update quantities from













	
update_single_step(origins, step, sampling_stats)

	Updates sampling statistics for a single sampling step


	Parameters

	
	origins (list of str) – a list of object (usually, replica) names which gave
rise to the sampling stats in sampler_stats_list


	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistic objects in
sampling_stats have been created


	sampling_stats (list of sampler statistic objects) – a list of sampler statistics (c.f. the samplers submodule)
to update quantities from













	
write_last(step)

	Probably writes most up-to-date sampling statistics and labels them with
a certain sampling step


	Parameters

	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step for which to write the statistics
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Submodules



	rexfw.test.cases.proposers.params module
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Submodules



	rexfw.test.cases.remasters.likelihoods module








Module contents
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Module contents


	
class rexfw.test.cases.statistics.writers.MockStatisticsWriter

	Bases: rexfw.statistics.writers.AbstractStatisticsWriter


	
_write_single_quantity_stats(elements)

	Writes a single line to stdout / file, e.g., all sampler step sizes
which would be stored in elements


	Parameters

	elements (list of LoggedQuantity) – quantities to write










	
write(step, elements)

	Writes quantities in elements for a given step


	Parameters

	
	step (int [https://docs.python.org/3/library/functions.html#int]) – sampling step


	elements (list of LoggedQuantity) – list of quantities to write
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Subpackages



	rexfw.test.cases.statistics.writers package
	Module contents












Module contents


	
class rexfw.test.cases.statistics.MockREStatistics

	Bases: rexfw.statistics.Statistics


	
elements

	Returns all quantities which this object is keeping track of


	Returns

	this object’s quantities



	Return type

	list of LoggedQuantity objects










	
update(origins, sampler_stats_list)

	Updates sampling stats stemming from the replicas in origins with the sampling
statistics in sampler_stats_list


	Parameters

	
	origins (list of str) – a list of object (usually, replica) names which gave
rise to the sampling stats in sampler_stats_list


	sampler_stats_list (list of sampler statistic objects) – a list of sampler statistics (c.f. the samplers submodule)
to update quantities from













	
update_single_step(origins, step, sampling_stats)

	Updates sampling statistics for a single sampling step


	Parameters

	
	origins (list of str) – a list of object (usually, replica) names which gave
rise to the sampling stats in sampler_stats_list


	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistic objects in
sampling_stats have been created


	sampling_stats (list of sampler statistic objects) – a list of sampler statistics (c.f. the samplers submodule)
to update quantities from













	
write_last(step)

	Probably writes most up-to-date sampling statistics and labels them with
a certain sampling step


	Parameters

	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step for which to write the statistics














	
class rexfw.test.cases.statistics.MockStatistics

	Bases: rexfw.statistics.Statistics


	
elements

	Returns all quantities which this object is keeping track of


	Returns

	this object’s quantities



	Return type

	list of LoggedQuantity objects










	
update(origins, sampler_stats_list)

	Updates sampling stats stemming from the replicas in origins with the sampling
statistics in sampler_stats_list


	Parameters

	
	origins (list of str) – a list of object (usually, replica) names which gave
rise to the sampling stats in sampler_stats_list


	sampler_stats_list (list of sampler statistic objects) – a list of sampler statistics (c.f. the samplers submodule)
to update quantities from













	
update_single_step(origins, step, sampling_stats)

	Updates sampling statistics for a single sampling step


	Parameters

	
	origins (list of str) – a list of object (usually, replica) names which gave
rise to the sampling stats in sampler_stats_list


	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step during which the statistic objects in
sampling_stats have been created


	sampling_stats (list of sampler statistic objects) – a list of sampler statistics (c.f. the samplers submodule)
to update quantities from













	
write_last(step)

	Probably writes most up-to-date sampling statistics and labels them with
a certain sampling step


	Parameters

	step (int [https://docs.python.org/3/library/functions.html#int]) – the sampling step for which to write the statistics
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MPI-enabled framework for RE and derivatives


	
class rexfw.Parcel(sender, receiver, data)

	Bases: tuple [https://docs.python.org/3/library/stdtypes.html#tuple]


	
_asdict()

	Return a new OrderedDict which maps field names to their values






	
_fields = ('sender', 'receiver', 'data')

	




	
classmethod _make(iterable, new=<built-in method __new__ of type object>, len=<built-in function len>)

	Make a new Parcel object from a sequence or iterable






	
_replace(**kwds)

	Return a new Parcel object replacing specified fields with new values






	
count(value) → integer -- return number of occurrences of value

	




	
data

	Alias for field number 2






	
index(value[, start[, stop]]) → integer -- return first index of value.

	Raises ValueError if the value is not present.






	
receiver

	Alias for field number 1






	
sender

	Alias for field number 0
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