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CHAPTER
ONE

OVERVIEW

WESTPA is a package for constructing and running stochastic simulations using the “weighted ensemble” approach of
Huber and Kim (1996). For use of WESTPA please cite the following:

Zwier, M.C., Adelman, J.L., Kaus, J.W,, Pratt, A.J., Wong, K.F., Rego, N.B., Suarez, E., Lettieri, S., Wang, D.W.,
Grabe, M., Zuckerman, D.M., and Chong, L.T. “WESTPA: An Interoperable, Highly Scalable Software Package For
Weighted Ensemble Simulation and Analysis,” J. Chem. Theory Comput., 11: 800809 (2015).

Russo, J. D., Zhang, S., Leung, J.M.G., Bogetti, A.T., Thompson, J.P., DeGrave, A.J., Torrillo, P.A., Pratt, A.J., Wong,
K.F., Xia, J., Copperman, J., Adelman, J.L., Zwier, M.C., LeBard, D.N., Zuckerman, D.M., Chong, L.T. WESTPA 2.0:
High-Performance Upgrades for Weighted Ensemble Simulations and Analysis of Longer-Timescale Applications. J.
Chem. Theory Comput., 18 (2): 638-649 (2022).

See this page and this powerpoint for an overview of weighted ensemble simulation.

To help us fund development and improve WESTPA please fill out a one-minute survey and consider contributing
documentation or code to the WESTPA community.

WESTPA is free software, licensed under the terms of the MIT License. See the file LICENSE for more information.



https://westpa.github.io/westpa/overview.html
https://docs.google.com/presentation/d/1PKsklN5aYLlLSTDOLdNGti6pcGs4Rgxm/edit?usp=sharing&ouid=117278498028744119802&rtpof=true&sd=true
https://docs.google.com/forms/d/e/1FAIpQLSfWaB2aryInU06cXrCyAFmhD_gPibgOfFk-dspLEsXuS9-RGQ/viewform
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CHAPTER
TWO

REQUIREMENTS

WESTPA is written in Python and requires version 3.7 or later. WESTPA also requires a number of Python scientific
software packages. The simplest way to meet these requirements is to download the Anaconda Python distribution
from www.anaconda.com (free for all users).

WESTPA currently runs on Unix-like operating systems, including Linux and Mac OS X. It is developed and tested on
x86_64 machines running Linux.
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CHAPTER
THREE

OBTAINING AND INSTALLING WESTPA

WESTPA is developed and tested on Unix-like operating systems, including Linux and Mac OS X.

Regardless of the chosen method of installation, before installing WESTPA, we recommend you to first install the
Python 3 version provided by the latest free Anaconda Python distribution. After installing Anaconda, create a new
python environment for the WESTPA install with the following:

conda create -n westpa-2.0 python=3.9
conda activate westpa-2.0

Then, we recommend installing WESTPA through conda or pip. Execute either of the following:

[conda install -c conda-forge westpa

or:

[python -m pip install westpa

See the install instructions on our wiki for more detailed information.

To install from source (not recommended), start by downloading the corresponding tar.gz file from the releases page.
After downloading the file, unpack the file and install WESTPA by executing the following:

tar xvzf westpa-main.tar.gz
cd westpa
python -m pip install -e .



https://www.anaconda.com/products/individual
https://github.com/westpa/westpa/wiki/Installing-WESTPA
https://github.com/westpa/westpa/releases
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CHAPTER
FOUR

GETTING STARTED

High-level tutorials of how to use the WESTPA software can be found here. Further, all WESTPA command-line tools
provide detailed help when given the -h/-help option.

Finally, while WESTPA is a powerful tool that enables expert simulators to access much longer timescales than is
practical with standard simulations, there can be a steep learning curve to figuring out how to effectively run the
simulations on your computing resource of choice. For serious users who have completed the online tutorials and are
ready for production simulations of their system, we invite you to contact Lillian Chong (ltchong AT pitt DOT edu)
about spending a few days with her lab and/or setting up video conferencing sessions to help you get your simulations
off the ground.



https://github.com/westpa/westpa/wiki/Tutorials
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CHAPTER
FIVE

GETTING HELP

WESTPA FAQ

A mailing list for WESTPA is available, at which one can ask questions (or see if a question one has was previously ad-
dressed). This is the preferred means for obtaining help and support. See http://groups.google.com/group/westpa-users
to sign up or search archived messages.

11
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CHAPTER
SIX

DEVELOPERS

Search archived messages or post to the westpa-devel Google group: https://groups.google.com/group/westpa-devel.

6.1 westpa.cli package

6.1.1 w_init

w_init initializes the weighted ensemble simulation, creates the main HDFS5 file and prepares the first iteration.

6.1.1.1 Overview

Usage:

w_init [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version]
[--force] [--bstate-file BSTATE_FILE] [--bstate BSTATES]
[--tstate-file TSTATE_FILE] [--tstate TSTATES]
[--segs-per-state N] [--no-we] [--wm-work-manager WORK_MANAGER]
[--wm-n-workers N_WORKERS] [--wm-zmqg-mode MODE]
[--wm-zmg-info INFO_FILE] [--wm-zmq-task-endpoint TASK_ENDPOINT]
[--wm-zmg-result-endpoint RESULT_ENDPOINT]
[--wm-zmg-announce-endpoint ANNOUNCE_ENDPOINT]
[--wm-zmg-heartbeat-interval INTERVAL]
[--wm-zmg-task-timeout TIMEOUT] [--wm-zmg-client-comm-mode MODE]

Initialize a new WEST simulation, creating the WEST HDFS5 file and preparing the first iteration’s segments. Initial
states are generated from one or more “basis states” which are specified either in a file specified with --bstates-from,
or by one or more --bstate arguments. If neither --bstates-fromnor at least one --bstate argument is provided,
then a default basis state of probability one identified by the state ID zero and label “basis” will be created (a warn-
ing will be printed in this case, to remind you of this behavior, in case it is not what you wanted). Target states for
(non- equilibrium) steady-state simulations are specified either in a file specified with --tstates-from, or by one
or more --tstate arguments. If neither --tstates-from nor at least one --tstate argument is provided, then an
equilibrium simulation (without any sinks) will be performed.

13
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6.1.1.2 Command-Line Options

See the general command-line tool reference for more information on the general options.

6.1.1.2.1 State Options

--force
Overwrites any existing simulation data

--bstate BSTATES
Add the given basis state (specified as a string
'label ,probability[,auxref]') to the list of basis states (after
those specified in --bstates-from, if any). This argument may be
specified more than once, in which case the given states are
appended in the order they are given on the command line.

--bstate-file BSTATE_FILE, --bstates-from BSTATE_FILE
Read basis state names, probabilities, and (optionally) data
references from BSTATE_FILE.

--tstate TSTATES
Add the given target state (specified as a string
'label,pcoord®[,pcoordl[,...]]") to the list of target states (after
those specified in the file given by --tstates-from, if any). This
argument may be specified more than once, in which case the given
states are appended in the order they appear on the command line.

--tstate-file TSTATE_FILE, --tstates-from TSTATE_FILE
Read target state names and representative progress coordinates from
TSTATE_FILE. WESTPA uses the representative progress coordinate of a target state and
converts the **entire** bin containing that progress coordinate into a
recycling sink.

--segs-per-state N
Initialize N segments from each basis state (default: 1).

--no-we, --shotgun
Do not run the weighted ensemble bin/split/merge algorithm on
newly-created segments.

14 Chapter 6. Developers
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6.1.1.3 Examples

(TODO: write 3 examples; Setting up the basis states, explanation of bstates and istates. Setting up an equilibrium
simulation, w/o target(s) for recycling. Setting up a simulation with one/multiple target states.)

6.1.1.4 westpa.cli.core.w_init module

class westpa.cli.core.w_init.BasisState(label, probability, pcoord=None, auxref=None, state_id=None)
Bases: object

Describes an basis (micro)state. These basis states are used to generate initial states for new trajectories, either
at the beginning of the simulation (i.e. at w_init) or due to recycling.

Variables

» state_id - Integer identifier of this state, usually set by the data manager.

label — A descriptive label for this microstate (may be empty)
» probability — Probability of this state to be selected when creating a new trajectory.
» pcoord — The representative progress coordinate of this state.

* auxref — A user-provided (string) reference for locating data associated with this state (usu-
ally a filesystem path).
classmethod states_to_file(states, fileobj)
Write a file defining basis states, which may then be read by states_from_file().

classmethod states_from_f£file (statefile)

Read a file defining basis states. Each line defines a state, and contains a label, the probability, and optionally
a data reference, separated by whitespace, as in:

[unbound 1.0

or:
unbound_0 0.6 state0.pdb
unbound_1 0.4 statel.pdb

as_numpy_record()
Return the data for this state as a numpy record array.

class westpa.cli.core.w_init.TargetState(label, pcoord, state_id=None)

Bases: object
Describes a target state.
Variables
» state_id - Integer identifier of this state, usually set by the data manager.
» label — A descriptive label for this microstate (may be empty)
» pcoord — The representative progress coordinate of this state.

classmethod states_to_file(states, fileobj)
Write a file defining basis states, which may then be read by states_from_file().

6.1. westpa.cli package 15
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classmethod states_from_file (statefile, dtype)

Read a file defining target states. Each line defines a state, and contains a label followed by a representative
progress coordinate value, separated by whitespace, as in:

[bound 0.02

for a single target and one-dimensional progress coordinates or:

bound 2.7 0.0
drift 100 50.0

for two targets and a two-dimensional progress coordinate.

westpa.cli.core.w_init.make_work_manager ()

Using cues from the environment, instantiate a pre-configured work manager.

westpa.cli.core.w_init.entry_point()

westpa.cli.core.w_init.initialize (tstates, tstate_file, bstates, bstate_file, sstates=None, sstate_file=None,
segs_per_state=1, shotgun=False)

Initialize a WESTPA simulation.
tstates : list of str

tstate_file : str

bstates : list of str

bstate_file : str

sstates : list of str

sstate_file : str

segs_per_state : int

shotgun : bool

6.1.2 w_bins

w_bins deals with binning modification and statistics

6.1.2.1 Overview

Usage:

w_bins [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version]
[-W WEST_HSFILE]
{info,rebin} ...

Display information and statistics about binning in a WEST simulation, or modify the binning for the current iteration
of a WEST simulation.
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6.1.2.2 Command-Line Options

See the general command-line tool reference for more information on the general options.

6.1.2.2.1 Options Under ‘info’

Usage:
w_bins info [-h] [-n N_ITER] [--detaill

[--bins-from-system | --bins-from-expr BINS_FROM_EXPR | --bins-from-
—function BINS_FROM_FUNCTION | --bins-from-file]

Positional options:

info
Display information about binning.

Options for ‘info’:

-n N_ITER, --n-iter N_ITER
Consider initial points of segment N_ITER (default: current
iteration).

--detail
Display detailed per-bin information in addition to summary
information.

Binning options for ‘info’:

--bins-from-system
Bins are constructed by the system driver specified in the WEST
configuration file (default where stored bin definitions not
available).

--bins-from-expr BINS_FROM_EXPR, --binbounds BINS_FROM_EXPR
Construct bins on a rectilinear grid according to the given BINEXPR.
This must be a list of lists of bin boundaries (one list of bin
boundaries for each dimension of the progress coordinate), formatted
as a Python expression. E.g. "[[0,1,2,4,inf],[-inf,0,inf]]". The
numpy module and the special symbol "inf" (for floating-point
infinity) are available for use within BINEXPR.

--bins-from-function BINS_FROM_FUNCTION, --binfunc BINS_FROM_FUNCTION
Supply an external function which, when called, returns a properly
constructed bin mapper which will then be used for bin assignments.
This should be formatted as "[PATH:]MODULE.FUNC", where the function
FUNC in module MODULE will be used; the optional PATH will be
prepended to the module search path when loading MODULE.

--bins-from-file
Load bin specification from the data file being examined (default
where stored bin definitions available).
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6.1.2.2.2 Options Under ‘rebin’

Usage:
w_bins rebin [-h] [--confirm] [--detaill]

[--bins-from-system | --bins-from-expr BINS_FROM_EXPR | --bins-from-
—function BINS_FROM_FUNCTION]

[--target-counts TARGET_COUNTS | --target-counts-from FILENAME]

Positional option:

rebin
Rebuild current iteration with new binning.

Options for ‘rebin’:

--confirm
Commit the revised iteration to HDF5; without this option, the
effects of the new binning are only calculated and printed.

--detail
Display detailed per-bin information in addition to summary
information.

Binning options for ‘rebin’;
Same as the binning options for ‘info’.

Bin target count options for ‘rebin’;:

--target-counts TARGET_COUNTS
Use TARGET_COUNTS instead of stored or system driver target counts.
TARGET_COUNTS is a comma-separated list of integers. As a special
case, a single integer is acceptable, in which case the same target
count is used for all bins.

--target-counts-from FILENAME
Read target counts from the text file FILENAME instead of using
stored or system driver target counts. FILENAME must contain a list
of integers, separated by arbitrary whitespace (including newlines).

6.1.2.3 Input Options

-W WEST_HSFILE, --west_data WEST_HSFILE
Take WEST data from WEST_HS5FILE (default: read from the HDF5 file
specified in west.cfg).
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6.1.2.4 Examples

(TODO: Write up an example)

6.1.2.5 westpa.cli.tools.w_bins module

class westpa.cli.tools.w_bins.WESTTool

Bases: WESTToolComponent
Base class for WEST command line tools
prog = None
usage = None
description = None
epilog = None
add_args (parser)
Add arguments specific to this tool to the given argparse parser.

process_args (args)
Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

make_parser (prog=None, usage=None, description=None, epilog=None, args=None)

make_parser_and_process (prog=None, usage=None, description=None, epilog=None, args=None)
A convenience function to create a parser, call add_all_args(), and then call process_all_args(). The argu-
ment namespace is returned.

goO)
Perform the analysis associated with this tool.

main()

A convenience function to make a parser, parse and process arguments, then call self.go()

class westpa.cli.tools.w_bins.WESTDataReader

Bases: WESTToolComponent

Tool for reading data from WEST-related HDFS files. Coordinates finding the main HDFS file from west.cfg or
command line arguments, caching of certain kinds of data (eventually), and retrieving auxiliary data sets from
various places.

add_args (parser)
Add arguments specific to this component to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

open (mode='r")
close()

property weight_dsspec
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property parent_id_dsspec

class westpa.cli.tools.w_bins.BinMappingComponent

Bases: WESTToolComponent

Component for obtaining a bin mapper from one of several places based on command-line arguments. Such
locations include an HDF?5 file that contains pickled mappers (including the primary WEST HDFS5 file), the
system object, an external function, or (in the common case of rectilinear bins) a list of lists of bin boundaries.

Some configuration is necessary prior to calling process_args() if loading a mapper from HDF5. Specifically,
either set_we_h5file_info() or set_other_h5file_info() must be called to describe where to find the appropriate
mapper. In the case of set_we_h5file_info(), the mapper used for WE at the end of a given iteration will be loaded.
In the case of set_other_h5file_info(), an arbitrary group and hash value are specified; the mapper corresponding
to that hash in the given group will be returned.

In the absence of arguments, the mapper contained in an existing HDF5 file is preferred; if that is not available,
the mapper from the system driver is used.

This component adds the following arguments to argument parsers:

--bins-from-system Obtain bins from the system driver

—bins-from-expr=EXPR Construct rectilinear bins by parsing EXPR and calling
RectilinearBinMapper() with the result. EXPR must therefore be a list of lists.

—bins-from-function=[PATH:]MODULE.FUNC
Call an external function FUNC in module MODULE (optionally adding PATH to the search
path when loading MODULE) which, when called, returns a fully-constructed bin mapper.

—bins-from-file Load bin definitions from a YAML configuration file.

--bins-from-h5file = Load bins from the file being considered; this is intended to
mean the master WEST HDFS5 file or results of other binning
calculations, as appropriate.

add_args (parser, description="'binning options', suppress=[])
Add arguments specific to this component to the given argparse parser.

add_target_count_args (parser, description="'bin target count options")

Add options to the given parser corresponding to target counts.

process_args (args)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

set_we_h5file_info(n_iter=None, data_manager=None, required=False)

Set up to load a bin mapper from the master WEST HDFS5 file. The mapper is actually loaded from the file
when self.load_bin_mapper() is called, if and only if command line arguments direct this. If required is
true, then a mapper must be available at iteration n_iter, or else an exception will be raised.

set_other_h5file_info (topology_group, hashval)

Set up to load a bin mapper from (any) open HDF?5 file, where bin topologies are stored in topology_group
(an h5py Group object) and the desired mapper has hash value hashval. The mapper itself is loaded when
self.load_bin_mapper() is called.
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westpa.cli.tools.w_bins.write_bin_info(mapper, assignments, weights, n_target_states,
outfile=<_io.TextIOWrapper name='<stdout>" mode="w'
encoding="utf-8">, detailed=False)

Write information about binning to outfile, given a mapper (mapper) and the weights (weights) and bin
assignments (assignments) of a set of segments, along with a target state count (n_target_states). If
detailed is true, then per-bin information is written as well as summary information about all bins.

class westpa.cli.tools.w_bins.WBinTool
Bases: WESTTool

prog = 'w_bins'

description = 'Display information and statistics about binning in a WEST
simulation, or\nmodify the binning for the current iteration of a WEST simulation.\

add_args (parser)
Add arguments specific to this tool to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

goO)
Perform the analysis associated with this tool.

cmd_info ()
cmd_rebin()

westpa.cli.tools.w_bins.entry_point()

6.1.3 w_run

w_run starts or continues a weighted ensemble simualtion.

6.1.3.1 Overview

Usage:

w_run [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version]
[--oneseg ] [--wm-work-manager WORK_MANAGER]
[--wm-n-workers N_WORKERS] [--wm-zmqg-mode MODE]
[--wm-zmg-info INFO_FILE] [--wm-zmq-task-endpoint TASK_ENDPOINT]
[--wm-zmg-result-endpoint RESULT_ENDPOINT]
[--wm-zmg-announce-endpoint ANNOUNCE_ENDPOINT]
[--wm-zmg-heartbeat-interval INTERVAL]
[--wm-zmg-task-timeout TIMEOUT] [--wm-zmg-client-comm-mode MODE]
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6.1.3.2 Command-Line Options

See the command-line tool index for more information on the general options.

6.1.3.2.1 Segment Options

--oneseg Only propagate one segment (useful for debugging propagators)

6.1.3.3 Example

A simple example for using w_run (mostly taken from odld example that is available in the main WESTPA distribution):

[w_run &> west.log ]

This commands starts up a serial weighted ensemble run and pipes the results into the west.log file. As a side note
--debug option is very useful for debugging the code if something goes wrong.

6.1.3.4 westpa.cli.core.w_run module

westpa.cli.core.w_run.make_work_manager ()

Using cues from the environment, instantiate a pre-configured work manager.

westpa.cli.core.w_run.entry_point()

westpa.cli.core.w_run.run_simulation()

6.1.4 w_truncate

w_truncate removes all iterations after a certain point

6.1.4.1 Overview

Usage:

w_truncate [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version]
[-n N_ITER] [-W WEST_HSFILE]

Remove all iterations after a certain point in a

6.1.4.2 Command-Line Options

See the command-line tool index <command_line_tool_index> for more information on the general options.
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6.1.4.2.1 lteration Options

-n N_ITER, --iter N_ITER
Truncate this iteration and those following.

-W WEST_HSFILE, --west-data WEST_HSFILE
PATH of H5 file to truncate. By default, it will read from the RCFILE (e.g., west.cfg).
This option will have override whatever's provided in the RCFILE.

6.1.4.3 Examples

Running the following will remove iteration 50 and all iterations after 50 from multi.h5.

[w_truncate -n 50 -W multi.h5

6.1.4.4 westpa.cli.core.w_truncate module

westpa.cli.core.w_truncate.entry_point()

6.1.5 w_fork
usage:
w_fork [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version] [-i INPUT_HSFILE]

[-I N_ITER] [-o OUTPUT_HS5FILE] [--istate-map ISTATE_MAP] [--no-headers]

Prepare a new weighted ensemble simulation from an existing one at a particular point. A new HDF?5 file is generated. In
the case of executable propagation, it is the user’s responsibility to prepare the new simulation directory appropriately,
particularly making the old simulation’s restart data from the appropriate iteration available as the new simulations
initial state data; a mapping of old simulation segment to new simulation initial states is created, both in the new HDF5
file and as a flat text file, to aid in this. Target states and basis states for the new simulation are taken from those in the
original simulation.

optional arguments:

-h, --help show this help message and exit
-i INPUT_HSFILE, --input INPUT_HS5SFILE

Create simulation from the given INPUT_HS5FILE (default: read from.
—configuration

file.
-I N_ITER, --iteration N_ITER

Take initial distribution for new simulation from iteration N_ITER.
— (default:

last complete iteration).
-0 OUTPUT_H5FILE, --output OUTPUT_HS5FILE

Save new simulation HDF5 file as OUTPUT (default: forked.h5).
--istate-map ISTATE_MAP

Wirite text file describing mapping of existing segments to new.
—initial states

in ISTATE_MAP (default: istate_map.txt).
--no-headers Do not write header to ISTATE_MAP
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general options:

-r RCFILE, --rcfile RCFILE

use RCFILE as the WEST run-time configuration file (default: west.

—cfg)

--quiet emit only essential information

--verbose emit extra information

--debug enable extra checks and emit copious information
--version show program's version number and exit

6.1.5.1 westpa.cli.tools.w_fork module

class westpa.cli.core.w_fork.Segment (n_iter=None, seg_id=None, weight=None, endpoint_type=None,

parent_id=None, wtg_parent_ids=None, pcoord=None,
status=None, walltime=None, cputime=None, data=None)

Bases: object

A class wrapping segment data that must be passed through the work manager or data manager. Most fields are
self-explanatory. One item worth noting is that a negative parent ID means that the segment starts from the initial
state with ID -(segment.parent_id+1)

SEG_STATUS_UNSET = 0

SEG_STATUS_PREPARED = 1
SEG_STATUS_COMPLETE = 2
SEG_STATUS_FAILED = 3

SEG_INITPOINT_UNSET = 0

SEG_INITPOINT_CONTINUES = 1
SEG_INITPOINT_NEWTRA] = 2
SEG_ENDPOINT_UNSET = 0
SEG_ENDPOINT_CONTINUES = 1
SEG_ENDPOINT_MERGED = 2
SEG_ENDPOINT_RECYCLED = 3

statuses = {'SEG_STATUS_COMPLETE': 2, 'SEG_STATUS_FAILED': 3, 'SEG_STATUS_PREPARED':
1, 'SEG_STATUS_UNSET': 0}

initpoint_types = {'SEG_INITPOINT_CONTINUES': 1, 'SEG_INITPOINT_NEWTRA]': 2,
'SEG_INITPOINT_UNSET': 0}

endpoint_types = {'SEG_ENDPOINT_CONTINUES': 1, 'SEG_ENDPOINT_MERGED': 2,
'SEG_ENDPOINT_RECYCLED': 3, 'SEG_ENDPOINT_UNSET': 0}

status_names = {0: 'SEG_STATUS_UNSET', 1: 'SEG_STATUS_PREPARED', 2:
'SEG_STATUS_COMPLETE', 3: 'SEG_STATUS_FAILED'}
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initpoint_type_names = {0: 'SEG_INITPOINT_UNSET', 1: 'SEG_INITPOINT_CONTINUES', 2:
'SEG_INITPOINT_NEWTRAJ'}

endpoint_type_names = {0: 'SEG_ENDPOINT_UNSET', 1: 'SEG_ENDPOINT_CONTINUES', 2:
'SEG_ENDPOINT_MERGED', 3: 'SEG_ENDPOINT_RECYCLED'}

static initial_pcoord(segment)
Return the initial progress coordinate point of this segment.

static final_pcoord(segment)

Return the final progress coordinate point of this segment.
property initpoint_type
property initial_state_id
property status_text
property endpoint_type_text

class westpa.cli.core.w_fork.InitialState(state_id, basis_state_id, iter_created, iter_used=None,
istate_type=None, istate_status=None, pcoord=None,
basis_state=None, basis_auxref=None)

Bases: object

Describes an initial state for a new trajectory. These are generally constructed by appropriate modification of a
basis state.

Variables
* state_id - Integer identifier of this state, usually set by the data manager.
* basis_state_id - Identifier of the basis state from which this state was generated, or None.
* basis_state — The BasisState from which this state was generated, or None.
» iter_created - Iteration in which this state was generated (0 for simulation initialization).
* iter_used - Iteration in which this state was used to initiate a trajectory (None for unused).

» istate_type — Integer describing the type of this initial state ISTATE_TYPE_BASIS for
direct use of a basis state, ISTATE_TYPE_GENERATED for a state generated from a basis
state, ISTATE_TYPE_RESTART for a state corresponding to the endpoint of a segment in
another simulation, or ISTATE_TYPE_START for a state generated from a start state).

* istate_status - Integer describing whether this initial state has been properly prepared.

» pcoord — The representative progress coordinate of this state.

ISTATE_TYPE_UNSET = 0
ISTATE_TYPE_BASIS =1
ISTATE_TYPE_GENERATED = 2
ISTATE_TYPE_RESTART = 3
ISTATE_TYPE_START = 4
ISTATE_UNUSED = 0
ISTATE_STATUS_PENDING = 0
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ISTATE_STATUS_PREPARED = 1
ISTATE_STATUS_FAILED = 2

istate_types = {'ISTATE TYPE_BASIS': 1, 'ISTATE_TYPE_GENERATED': 2,
'ISTATE_TYPE_RESTART': 3, 'ISTATE_TYPE_START': 4, 'ISTATE_TYPE_UNSET': 0}

istate_type_names = {0: 'ISTATE_TYPE_UNSET', 1: 'ISTATE_TYPE BASIS', 2:
'ISTATE_TYPE_GENERATED', 3: 'ISTATE TYPE_RESTART', 4: 'ISTATE_TYPE_START'}

istate_statuses = {'ISTATE_STATUS_FAILED': 2, 'ISTATE_STATUS_PENDING': 0,
'ISTATE_STATUS_PREPARED': 1}

istate_status_names = {0: 'ISTATE_STATUS_PENDING', 1: 'ISTATE_STATUS_PREPARED', 2:
'ISTATE_STATUS_FAILED'}

as_numpy_record()
westpa.cli.core.w_fork.n_iter_dtype
alias of uint32

westpa.cli.core.w_fork.seg_id_dtype

alias of int64

westpa.cli.core.w_fork.entry_point()

6.1.6 w_assign

w_assign uses simulation output to assign walkers to user-specified bins and macrostates. These assignments are
required for some other simulation tools, namely w_kinetics and w_kinavg.

w_assign supports parallelization (see general work manager options for more on command line options to specify a
work manager).

6.1.6.1 Overview

Usage:
w_assign [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version]
[-W WEST_HSFILE] [-o OUTPUT]
[--bins-from-system | --bins-from-expr BINS_FROM_EXPR | --bins-from-

—function BINS_FROM_FUNCTION]
[-p MODULE.FUNCTION]
[--states STATEDEF [STATEDEF ...] | --states-from-file STATEFILE | --
—.states-from-function STATEFUNC]
[--wm-work-manager WORK_MANAGER] [--wm-n-workers N_WORKERS]
[--wm-zmg-mode MODE] [--wm-zmg-info INFO_FILE]
[--wm-zmg-task-endpoint TASK_ENDPOINT]
[--wm-zmg-result-endpoint RESULT_ENDPOINT]
[--wm-zmg-announce-endpoint ANNOUNCE_ENDPOINT]
[--wm-zmg-listen-endpoint ANNOUNCE_ENDPOINT]
[--wm-zmg-heartbeat-interval INTERVAL]
[--wm-zmg-task-timeout TIMEOUT]
[--wm-zmg-client-comm-mode MODE]
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6.1.6.2 Command-Line Options

See the general command-line tool reference for more information on the general options.

6.1.6.3 Input/output Options

-W, --west-data /path/to/file

Read simulation result data from file *file*. (**Default:** The
*hdf5* file specified in the configuration file, by default
."“*West ) h5:’:7‘c)

-0, --output /path/to/file
Write assignment results to file *outfile*. (**Default:** *hdf5*
file **assign.h5%%)

6.1.6.4 Binning Options

Specify how binning is to be assigned to the dataset.:

--bins-from-system
Use binning scheme specified by the system driver; system driver can be
found in the west configuration file, by default named **west.cfg**
(**Default binning**)

--bins-from-expr bin_expr
Use binning scheme specified in * “bin_expr "*, which takes the form a
Python list of lists, where each inner list corresponds to the binning a
given dimension. (for example, "[[0,1,2,4,inf],[-inf,0,inf]]" specifies bin
boundaries for two dimensional progress coordinate. Note that this option
accepts the special symbol 'inf' for floating point infinity

--bins-from-function bin_func
Bins specified by calling an external function *  “bin_func " *
** “bin_func " * should be formatted as '[PATH:]module.function', where the
function 'function' in module 'module' will be used

6.1.6.5 Macrostate Options

You can optionally specify how to assign user-defined macrostates. Note that macrostates must be assigned for subse-
quent analysis tools, namely w_kinetics and w_kinavg.:

--states statedef [statedef ...]
Specify a macrostate for a single bin as * “statedef '*, formatted
as a coordinate tuple where each coordinate specifies the bin to
which it belongs, for instance:
'[1.0, 2.0]' assigns a macrostate corresponding to the bin that
contains the (two-dimensional) progress coordinates 1.0 and 2.0.
Note that a macrostate label can optionally by specified, for
instance: 'bound:[1.0, 2.0]' assigns the corresponding bin

(continues on next page)
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(continued from previous page)
containing the given coordinates the macrostate named 'bound'. Note
that multiple assignments can be specified with this command, but
only one macrostate per bin is possible - if you wish to specify
multiple bins in a single macrostate, use the
**"--states-from-file " * option.

--states-from-file statefile

Read macrostate assignments from *yaml* file * “statefile "*. This
option allows you to assign multiple bins to a single macrostate.
The following example shows the contents of * “statefile "* that

specify two macrostates, bound and unbound, over multiple bins with
a two-dimensional progress coordinate:

states:
- label: unbound
coords:
- [9.0, 1.0]
- [9.0, 2.0]
- label: bound
coords:
- [0.1, 0.0]

6.1.6.6 Specifying Progress Coordinate

By default, progress coordinate information for each iteration is taken from pcoord dataset in the specified input file
(which, by default is west.h5). Optionally, you can specify a function to construct the progress coordinate for each
iteration - this may be useful to consolidate data from several sources or otherwise preprocess the progress coordinate
data.:

--construct-pcoord module. function, -p module.function
Use the function *module.function* to construct the progress
coordinate for each iteration. This will be called once per
iteration as *function(n_iter, iter_group)* and should return an
array indexable as [seg_id][timepoint][dimension]. The
**default** function returns the 'pcoord' dataset for that iteration
(i.e. the function executes return iter_group|[ 'pcoord'][...])

6.1.6.7 Examples
6.1.6.8 westpa.cli.tools.w_assign module

westpa.cli.tools.w_assign.seg_id_dtype
alias of int64

westpa.cli.tools.w_assign.weight_dtype
alias of float64

westpa.cli.tools.w_assign.index_dtype

alias of uint16
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westpa.cli.tools.w_assign.assign_and_label (nsegs_Ib, nsegs_ub, parent_ids, assign, nstates, state_map,

last_labels, pcoords, subsample)

Assign trajectories to bins and last-visted macrostates for each timepoint.

westpa.cli.tools.w_assign.accumulate_labeled_populations(weights, bin_assignments,

label_assignments, labeled_bin_pops)

For a set of segments in one iteration, calculate the average population in each bin, with separation by last-visited
macrostate.

class westpa.cli.tools.w_assign.WESTParallelTool (wm_env=None)

Bases: WESTTool

Base class for command-line tools parallelized with wwmgr. This automatically adds and processes wwmgr
command-line arguments and creates a work manager at self.work_manager.
make_parser_and_process (prog=None, usage=None, description=None, epilog=None, args=None)
A convenience function to create a parser, call add_all_args(), and then call process_all_args(). The argu-
ment namespace is returned.
add_args (parser)
Add arguments specific to this tool to the given argparse parser.
process_args (args)
Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)
goO
Perform the analysis associated with this tool.
main()

A convenience function to make a parser, parse and process arguments, then run self.go() in the master
process.

class westpa.cli.tools.w_assign.WESTDataReader

Bases: WESTToolComponent

Tool for reading data from WEST-related HDFS5 files. Coordinates finding the main HDFS5 file from west.cfg or
command line arguments, caching of certain kinds of data (eventually), and retrieving auxiliary data sets from
various places.

add_args (parser)

Add arguments specific to this component to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

open(mode="r")
close()
property weight_dsspec

property parent_id_dsspec
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class westpa.cli.tools.w_assign.WESTDSSynthesizer (default_dsname=None, h5filename=None)
Bases: WESTToolComponent
Tool for synthesizing a dataset for analysis from other datasets. This may be done using a custom function, or a

list of “data set specifications”. It is anticipated that if several source datasets are required, then a tool will have
multiple instances of this class.

group_name = 'input dataset options'

add_args (parser)
Add arguments specific to this component to the given argparse parser.

process_args (args)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)
class westpa.cli.tools.w_assign.BinMappingComponent
Bases: WESTToolComponent
Component for obtaining a bin mapper from one of several places based on command-line arguments. Such

locations include an HDF?5 file that contains pickled mappers (including the primary WEST HDF5 file), the
system object, an external function, or (in the common case of rectilinear bins) a list of lists of bin boundaries.

Some configuration is necessary prior to calling process_args() if loading a mapper from HDF5. Specifically,
either set_we_h5file_info() or set_other_h5file_info() must be called to describe where to find the appropriate
mapper. In the case of set_we_h5file_info(), the mapper used for WE at the end of a given iteration will be loaded.
In the case of set_other_h5file_info(), an arbitrary group and hash value are specified; the mapper corresponding
to that hash in the given group will be returned.

In the absence of arguments, the mapper contained in an existing HDFS5 file is preferred; if that is not available,
the mapper from the system driver is used.

This component adds the following arguments to argument parsers:
--bins-from-system Obtain bins from the system driver

—bins-from-expr=EXPR Construct rectilinear bins by parsing EXPR and calling
RectilinearBinMapper() with the result. EXPR must therefore be a list of lists.

—bins-from-function=[PATH:]MODULE.FUNC
Call an external function FUNC in module MODULE (optionally adding PATH to the search
path when loading MODULE) which, when called, returns a fully-constructed bin mapper.

—bins-from-file Load bin definitions from a YAML configuration file.

--bins-from-h5file = Load bins from the file being considered; this is intended to
mean the master WEST HDFS5 file or results of other binning
calculations, as appropriate.

add_args (parser, description="binning options', suppress=[])
Add arguments specific to this component to the given argparse parser.
add_target_count_args (parser, description="bin target count options")
Add options to the given parser corresponding to target counts.

process_args (args)

Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)
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set_we_h5file_info(n_iter=None, data_manager=None, required=False)
Set up to load a bin mapper from the master WEST HDFS5 file. The mapper is actually loaded from the file
when self.load_bin_mapper() is called, if and only if command line arguments direct this. If required is
true, then a mapper must be available at iteration n_iter, or else an exception will be raised.

set_other_h5file_info (topology_group, hashval)
Set up to load a bin mapper from (any) open HDF?5 file, where bin topologies are stored in topology_group
(an hSpy Group object) and the desired mapper has hash value hashval. The mapper itself is loaded when
self.load_bin_mapper() is called.

class westpa.cli.tools.w_assign.ProgressIndicatorComponent
Bases: WESTToolComponent

add_args (parser)
Add arguments specific to this component to the given argparse parser.
process_args (args)

Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

class westpa.cli.tools.w_assign.WESTPAHS5File (*args, **kwargs)
Bases: File

Generalized input/output for WESTPA simulation (or analysis) data.
Create a new file object.
See the h5py user guide for a detailed explanation of the options.

name
Name of the file on disk, or file-like object. Note: for files created with the ‘core’ driver, HDFS5 still requires
this be non-empty.

mode
r Readonly, file must exist (default) r+ Read/write, file must exist w Create file, truncate if exists w- or x
Create file, fail if exists a Read/write if exists, create otherwise

driver
Name of the driver to use. Legal values are None (default, recommended), ‘core’, ‘sec2’, ‘direct’, ‘stdio’,
‘mpio’, ‘ros3’.

libver

Library version bounds. Supported values: ‘earliest’, ‘v108’, ‘v110’, ‘v112’ and ‘latest’. The ‘v108’, ‘v110’
and ‘v112’ options can only be specified with the HDF5 1.10.2 library or later.

userblock_size
Desired size of user block. Only allowed when creating a new file (mode w, w- or X).

swmr
Open the file in SWMR read mode. Only used when mode = ‘r’.

rdcc_nbytes
Total size of the dataset chunk cache in bytes. The default size is 1024**2 (1 MiB) per dataset. Applies to
all datasets unless individually changed.

rdcc_w0
The chunk preemption policy for all datasets. This must be between 0 and 1 inclusive and indicates the
weighting according to which chunks which have been fully read or written are penalized when determining
which chunks to flush from cache. A value of 0 means fully read or written chunks are treated no differently
than other chunks (the preemption is strictly LRU) while a value of 1 means fully read or written chunks
are always preempted before other chunks. If your application only reads or writes data once, this can be
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safely set to 1. Otherwise, this should be set lower depending on how often you re-read or re-write the same
data. The default value is 0.75. Applies to all datasets unless individually changed.

rdcc_nslots
The number of chunk slots in the raw data chunk cache for this file. Increasing this value reduces the number
of cache collisions, but slightly increases the memory used. Due to the hashing strategy, this value should
ideally be a prime number. As a rule of thumb, this value should be at least 10 times the number of chunks
that can fit in rdcc_nbytes bytes. For maximum performance, this value should be set approximately 100
times that number of chunks. The default value is 521. Applies to all datasets unless individually changed.

track_order
Track dataset/group/attribute creation order under root group if True. If None use global default
h5.get_config().track_order.

fs_strategy
The file space handling strategy to be used. Only allowed when creating a new file (mode w, w- or x). De-
fined as: “fsm” FSM, Aggregators, VFD “page” Paged FSM, VFD “aggregate” Aggregators, VFD “none”
VED If None use HDF5 defaults.

fs_page_size
File space page size in bytes. Only used when fs_strategy="page”. If None use the HDF5 default (4096
bytes).

fs_persist
A boolean value to indicate whether free space should be persistent or not. Only allowed when creating a
new file. The default value is False.

fs_threshold
The smallest free-space section size that the free space manager will track. Only allowed when creating a
new file. The default value is 1.

page_buf_size
Page buffer size in bytes. Only allowed for HDF?5 files created with fs_strategy="page”. Must be a power of
two value and greater or equal than the file space page size when creating the file. It is not used by default.

min_meta_keep
Minimum percentage of metadata to keep in the page buffer before allowing pages containing metadata to
be evicted. Applicable only if page_buf_size is set. Default value is zero.

min_raw_keep
Minimum percentage of raw data to keep in the page buffer before allowing pages containing raw data to
be evicted. Applicable only if page_buf_size is set. Default value is zero.

locking
The file locking behavior. Defined as:

* False (or “false”) — Disable file locking
¢ True (or “true”) — Enable file locking
* “best-effort” — Enable file locking but ignore some errors

¢ None — Use HDF5 defaults

Warning: The HDF5_USE_FILE_LOCKING environment variable can override this parameter.

Only available with HDF5 >=1.12.1 or 1.10.x >=1.10.7.

alignment_threshold
Together with alignment_interval, this property ensures that any file object greater than or equal in
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size to the alignement threshold (in bytes) will be aligned on an address which is a multiple of alignment
interval.

alignment_interval
This property should be used in conjunction with alignment_threshold. See the description above. For
more details, see https://portal.hdfgroup.org/display/HDF5/H5P_SET_ALIGNMENT

meta_block_size
Set the current minimum size, in bytes, of new metadata block allocations. See https://portal.hdfgroup.org/
display/HDF5/H5P_SET_META_BLOCK_SIZE

Additional keywords
Passed on to the selected file driver.

default_iter_prec = 8
replace_dataset (*args, **kwargs)

iter_object_name (n_iter, prefix="", suffix="")
Return a properly-formatted per-iteration name for iteration n_iter. (This is used in cre-
ate/require/get_iter_group, but may also be useful for naming datasets on a per-iteration basis.)

create_iter_group(n_iter, group=None)
Create a per-iteration data storage group for iteration number n_iter in the group group (which is ‘/iter-
ations’ by default).

require_iter_group (n_iter, group=None)
Ensure that a per-iteration data storage group for iteration number n_iter is available in the group group
(which is ‘/iterations’ by default).

get_iter_group (n_iter, group=None)
Get the per-iteration data group for iteration number n_iter from within the group group (‘/iterations’ by
default).

westpa.cli.tools.w_assign.get_object(object_name, path=None)

Attempt to load the given object, using additional path information if given.

westpa.cli.tools.w_assign.parse_pcoord_value(pc_str)

class westpa.cli.tools.w_assign.WAssign
Bases: WESTParallelTool

prog = 'w_assign'
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description = 'Assign walkers to bins, producing a file (by default named
"assign.h5")\nwhich can be used in subsequent analysis.\n\nFor consistency in
subsequent analysis operations, the entire dataset\nmust be assigned, even if only a
subset of the data will be used. This\nensures that analyses that rely on tracing
trajectories always know the\noriginating bin of each trajectory.\n\n\

nSource

data\n--------—-—— - o \
n\nSource data is provided either by a user-specified
function\n(--construct-dataset) or a list of "data set specifications"

(--dsspecs) .\nIf neither is provided, the progress coordinate dataset \'\'pcoord\'\'
is used.\n\nTo use a custom function to extract or calculate data whose
probability\ndistribution will be calculated, specify the function in standard
Python\nMODULE.FUNCTION syntax as the argument to --construct-dataset. This
function\nwill be called as function(n_iter,iter_group), where n_iter is the
iteration\nwhose data are being considered and iter_group is the corresponding
group\nin the main WEST HDF5 file (west.h5). The function must return data which
can\nbe indexed as [segment][timepoint][dimension].\n\nTo use a list of data set
specifications, specify --dsspecs and then list the\ndesired datasets one-by-one
(space-separated in most shells). These data set\nspecifications are formatted as
NAME[, file=FILENAME,slice=SLICE], which will\nuse the dataset called NAME in the
HDF5 file FILENAME (defaulting to the main\nWEST HDF5 file west.h5), and slice it
with the Python slice expression SLICE\n(as in [0:2] to select the first two
elements of the first axis of the\ndataset). The ““slice’" option is most useful for
selecting one column (or\nmore) from a multi-column dataset, such as arises when
using a progress\ncoordinate of multiple dimensions.\n\n\

ENEN

m———— m—m \
nSpecifying

macrostates\

R et \n\

nOptionally, kinetic macrostates may be defined in terms of sets of bins.\nEach
trajectory will be labeled with the kinetic macrostate it was most\nrecently in at
each timepoint, for use in subsequent kinetic analysis.\nThis is required for all
kinetics analysis (w_kintrace and w_kinmat).\n\nThere are three ways to specify
macrostates:\n\n 1. States corresponding to single bins may be identified on the
command\n line using the --states option, which takes multiple arguments, one for\n
each state (separated by spaces in most shells). Each state is specified\n as a
coordinate tuple, with an optional label prepended, as in\n ~“bound:1.0 " or
““unbound: (2.5,2.5)" . Unlabeled states are named\n " “stateN °, where N is the
(zero-based) position in the list of states\n supplied to --states.\n\n 2. States
corresponding to multiple bins may use a YAML input file specified\n with
--states-from-file. This file defines a list of states, each with a\n name and a
list of coordinate tuples; bins containing these coordinates\n will be mapped to the
containing state. For instance, the following\n file::\n\n ---\n states:\n - label:
unbound\n coords:\n - [9.0, 1.0]\n - [9.0, 2.0]\n - label: bound\n coords:\n -
[0.1, 0.0]\n\n produces two macrostates: the first state is called "unbound" and\n
consists of bins containing the (2-dimensional) progress coordinate\n values (9.0,
1.0) and (9.0, 2.0); the second state is called "bound"\n and consists of the single
bin containing the point (0.1, 0.0).\n\n 3. Arbitrary state definitions may be
supplied by a user-defined function,\n specified as
--states-from-function=MODULE.FUNCTION. This function is\n called with the bin
mapper as an argument ( " function(mapper) ) and must\n return a list of
dictionaries, one per state. Each dictionary must contain\n a vector of coordinate
tuples with key "coords"; the bins into which each\n of these tuples falls define
the state. An optional name for the state\n (with key "label") may also be provided.

AN A e e e e \
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add_args (parser)
Add arguments specific to this tool to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

parse_cmdline_states (state_strings)
load_config_from_west (scheme)
load_state_file(state_filename)
states_from_dict (ystates)
load_states_from_function(statefunc)

assign_iteration(n_iter, nstates, nbins, state_map, last_labels)

Method to encapsulate the segment slicing (into n_worker slices) and parallel job submission Submits
job(s), waits on completion, splices them back together Returns: assignments, trajlabels, pops for this
iteration

goO
Perform the analysis associated with this tool.

westpa.cli.tools.w_assign.entry_point()

6.1.7 w_trace

usage:

w_trace [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version] [-W WEST_HS5FILE]
[-d DSNAME] [--output-pattern OUTPUT_PATTERN] [-o OUTPUT]
N_ITER:SEG_ID [N_ITER:SEG_ID ...]

Trace individual WEST trajectories and emit (or calculate) quantities along the trajectory.

Trajectories are specified as N_ITER:SEG_ID pairs. Each segment is traced back to its initial point, and then various
quantities (notably n_iter and seg_id) are printed in order from initial point up until the given segment in the given
iteration.

Output is stored in several files, all named according to the pattern given by the -o/—output-pattern parameter. The
default output pattern is “traj_%d_%d”, where the printf-style format codes are replaced by the iteration number and
segment ID of the terminal segment of the trajectory being traced.

Individual datasets can be selected for writing using the -d/--dataset option (which may be specified more than
once). The simplest form is -d dsname, which causes data from dataset dsname along the trace to be stored to HDF5.
The dataset is assumed to be stored on a per-iteration basis, with the first dimension corresponding to seg_id and
the second dimension corresponding to time within the segment. Further options are specified as comma-separated
key=value pairs after the data set name, as in:

[—d dsname,alias=newname,index=idsname,file=otherfile.h5,slice=[100,...] ]

The following options for datasets are supported:
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alias=newname
When writing this data to HDF5 or text files, use " "newname °
instead of " “dsname’ " to identify the dataset. This is mostly of
use in conjunction with the " “slice’ " option in order, e.g., to
retrieve two different slices of a dataset and store then with
different names for future use.

index=idsname
The dataset is not stored on a per-iteration basis for all
segments, but instead is stored as a single dataset whose
first dimension indexes n_iter/seg_id pairs. The index to
these n_iter/seg_id pairs is "~ “idsname’ "

file=otherfile.h5
Instead of reading data from the main WEST HDF5 file (usually
““west.h5 "), read data from "~ “otherfile.h5 .

slice=[100,...]
Retrieve only the given slice from the dataset. This can be
used to pick a subset of interest to minimize I/0.

6.1.7.1 positional arguments

[N_ITER:SEG_ID Trace trajectory ending (or at least alive at) N_ITER:SEG_ID.

6.1.7.2 optional arguments

-h, --help show this help message and exit
-d DSNAME, --dataset DSNAME

Include the dataset named DSNAME in trace output. An extended form.
—like

DSNAME[,alias=ALIAS][,index=INDEX][,file=FILE][,slice=SLICE] will._
—obtain the

dataset from the given FILE instead of the main WEST HDF5 file,..
—slice it by

SLICE, call it ALIAS in output, and/or access per-segment data by a

n_iter,seg_id INDEX instead of a seg_id indexed dataset in the.
—group for

n_iter.
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6.1.7.3 general options

-r RCFILE, --rcfile RCFILE
use RCFILE as the WEST run-time configuration file (default: west.

—cfg)

--quiet emit only essential information

--verbose emit extra information

--debug enable extra checks and emit copious information
--version show program's version number and exit

6.1.7.4 WEST input data options

-W WEST_HSFILE, --west-data WEST_HSFILE

Take WEST data from WEST_HS5FILE (default: read from the HDF5 file.
—.specified in

west.cfg).

6.1.7.5 output options

--output-pattern OUTPUT_PATTERN

Write per-trajectory data to output files/HDF5 groups whose names..
—begin with

OUTPUT_PATTERN, which must contain two printf-style format flags.
—which will be

replaced with the iteration number and segment ID of the terminal.
—.segment of

the trajectory being traced. (Default: traj_%d_%d.)
-0 OUTPUT, --output OUTPUT

Store intermediate data and analysis results to OUTPUT (default:.
—trajs.h5).

6.1.7.6 westpa.cli.tools.w_trace module

class westpa.cli.tools.w_trace.WESTTool
Bases: WESTToolComponent

Base class for WEST command line tools

prog = None

usage = None
description = None
epilog = None

add_args (parser)
Add arguments specific to this tool to the given argparse parser.
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process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

make_parser (prog=None, usage=None, description=None, epilog=None, args=None)

make_parser_and_process (prog=None, usage=None, description=None, epilog=None, args=None)

A convenience function to create a parser, call add_all_args(), and then call process_all_args(). The argu-
ment namespace is returned.

goQ
Perform the analysis associated with this tool.

main()

A convenience function to make a parser, parse and process arguments, then call self.go()

class westpa.cli.tools.w_trace.WESTDataReader

Bases: WESTToolComponent

Tool for reading data from WEST-related HDF5 files. Coordinates finding the main HDFS5 file from west.cfg or
command line arguments, caching of certain kinds of data (eventually), and retrieving auxiliary data sets from
various places.

add_args (parser)

Add arguments specific to this component to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

open(mode="r")
close()
property weight_dsspec

property parent_id_dsspec

class westpa.cli.tools.w_trace.Segment (n_iter=None, seg_id=None, weight=None, endpoint_type=None,

parent_id=None, wtg_parent_ids=None, pcoord=None,
status=None, walltime=None, cputime=None, data=None)

Bases: object

A class wrapping segment data that must be passed through the work manager or data manager. Most fields are
self-explanatory. One item worth noting is that a negative parent ID means that the segment starts from the initial
state with ID -(segment.parent_id+1)

SEG_STATUS_UNSET = 0

SEG_STATUS_PREPARED = 1
SEG_STATUS_COMPLETE = 2
SEG_STATUS_FAILED = 3

SEG_INITPOINT_UNSET = 0

SEG_INITPOINT_CONTINUES = 1
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SEG_INITPOINT_NEWTRAJ = 2
SEG_ENDPOINT_UNSET = 0
SEG_ENDPOINT_CONTINUES = 1
SEG_ENDPOINT_MERGED = 2
SEG_ENDPOINT_RECYCLED = 3

statuses = {'SEG_STATUS_COMPLETE': 2, 'SEG_STATUS_FAILED': 3, 'SEG_STATUS_PREPARED':
1, 'SEG_STATUS_UNSET': 0}

initpoint_types = {'SEG_INITPOINT_CONTINUES': 1, 'SEG_INITPOINT_NEWTRAJ': 2,
'SEG_INITPOINT_UNSET': 0}

endpoint_types = {'SEG_ENDPOINT_CONTINUES': 1, 'SEG_ENDPOINT_MERGED': 2,
' SEG_ENDPOINT_RECYCLED': 3, 'SEG_ENDPOINT_UNSET': 0}

status_names = {0: 'SEG_STATUS_UNSET', 1: 'SEG_STATUS_PREPARED', 2:
'SEG_STATUS_COMPLETE', 3: 'SEG_STATUS_FAILED'}

initpoint_type_names = {0: 'SEG_INITPOINT_UNSET', 1: 'SEG_INITPOINT_CONTINUES', 2:
'SEG_INITPOINT_NEWTRAJ'}

endpoint_type_names = {0: 'SEG_ENDPOINT_UNSET', 1: 'SEG_ENDPOINT_CONTINUES', 2:
'SEG_ENDPOINT_MERGED', 3: 'SEG_ENDPOINT_RECYCLED'}

static initial_pcoord(segment)
Return the initial progress coordinate point of this segment.

static final_pcoord(segment)

Return the final progress coordinate point of this segment.

property initpoint_type
property initial_state_id
property status_text
property endpoint_type_text

class westpa.cli.tools.w_trace.InitialState(state_id, basis_state_id, iter_created, iter_used=None,
istate_type=None, istate_status=None, pcoord=None,
basis_state=None, basis_auxref=None)

Bases: object

Describes an initial state for a new trajectory. These are generally constructed by appropriate modification of a
basis state.

Variables
* state_id - Integer identifier of this state, usually set by the data manager.
* basis_state_id - Identifier of the basis state from which this state was generated, or None.
* basis_state — The BasisState from which this state was generated, or None.
* iter_created - Iteration in which this state was generated (0 for simulation initialization).

* iter_used - Iteration in which this state was used to initiate a trajectory (None for unused).
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» istate_type — Integer describing the type of this initial state ISTATE_TYPE_BASIS for
direct use of a basis state, ISTATE_TYPE_GENERATED for a state generated from a basis
state, ISTATE_TYPE_RESTART for a state corresponding to the endpoint of a segment in
another simulation, or ISTATE_TYPE_START for a state generated from a start state).

» istate_status — Integer describing whether this initial state has been properly prepared.
» pcoord — The representative progress coordinate of this state.

ISTATE_TYPE_UNSET = 0

ISTATE_TYPE_BASIS =1

ISTATE_TYPE_GENERATED = 2
ISTATE_TYPE_RESTART = 3
ISTATE_TYPE_START = 4
ISTATE_UNUSED = 0
ISTATE_STATUS_PENDING = 0

ISTATE_STATUS_PREPARED = 1
ISTATE_STATUS_FAILED = 2

istate_types = {'ISTATE TYPE_BASIS': 1, 'ISTATE_TYPE_GENERATED': 2,
'ISTATE_TYPE_RESTART': 3, 'ISTATE_TYPE_START': 4, 'ISTATE_TYPE_UNSET': 0}

istate_type_names = {0: 'ISTATE_TYPE UNSET', 1: 'ISTATE_TYPE_BASIS', 2:
'ISTATE_TYPE_GENERATED', 3: 'ISTATE_TYPE_RESTART', 4: 'ISTATE_TYPE_START'}

istate_statuses = {'ISTATE_STATUS_FAILED': 2, 'ISTATE_STATUS_PENDING': 0,
'ISTATE_STATUS_PREPARED': 1}

istate_status_names = {0: 'ISTATE_STATUS_PENDING', 1: 'ISTATE_STATUS_PREPARED', 2:
'ISTATE_STATUS_FAILED'}

as_numpy_record()
westpa.cli.tools.w_trace.weight_dtype
alias of float64

westpa.cli.tools.w_trace.n_iter_dtype
alias of uint32

westpa.cli.tools.w_trace.seg_id_dtype
alias of int64

westpa.cli.tools.w_trace.utime_dtype

alias of float64

class westpa.cli.tools.w_trace.Trace(summary, endpoint_type, basis_state, initial_state,
data_manager=None)

Bases: object

A class representing a trace of a certain trajectory segment back to its origin.
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classmethod from_data_manager (n_iter, seg_id, data_manager=None)

Construct and return a trajectory trace whose last segment is identified by seg_id in the iteration number
n_iter.

get_segment_data_slice(datafile, dsname, n_iter, seg_id, slice_=None, index_data=None,
iter_prec=None)

Return the data from the dataset named dsname within the given datafile (an open h5py.File object) for
the given iteration and segment. By default, it is assumed that the dataset is stored in the iteration group
for iteration n_iter, but if index_data is provided, it must be an iterable (preferably a simple array) of
(n_iter,seg_id) pairs, and the index in the index_data iterable of the matching n_iter/seg_id pair is used
as the index of the data to retrieve.

If an optional slice_ is provided, then the given slicing tuple is appended to that used to retrieve the
segment-specific data (i.e. it can be used to pluck a subset of the data that would otherwise be returned).
trace_timepoint_dataset (dsname, slice_=None, auxfile=None, index_ds=None)

Return a trace along this trajectory over a dataset which is layed out as [seg_id][timepoint][...]. Overlapping
values at segment boundaries are accounted for. Returns (data_trace, weight), where data_trace is a time
series of the dataset along this trajectory, and weight is the corresponding trajectory weight at each time
point.

If auxfile is given, then load the dataset from the given HDFS file, which must be layed out the same way
as the main HDFS5 file (e.g. iterations arranged as iterations/iter_*).

If index_ds is given, instead of reading data per-iteration from iter_* groups, then the given index_ds is
used as an index of n_iter,seg_id pairs into dsname. In this case, the target data set need not exist on a
per-iteration basis inside iter_* groups.

If slice_is given, then further slice the data returned from the HDF5 dataset. This can minimize I/O if it
is known (and specified) that only a subset of the data along the trajectory is needed.

class westpa.cli.tools.w_trace.WIraceTool
Bases: WESTTool

prog = 'w_trace'
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description = 'Trace individual WEST trajectories and emit (or calculate) quantities
along the\ntrajectory.\n\nTrajectories are specified as N_ITER:SEG_ID pairs. Each
segment is traced back\nto its initial point, and then various quantities (notably
n_iter and seg_id)\nare printed in order from initial point up until the given
segment in the given\niteration.\n\nOutput is stored in several files, all named
according to the pattern given by\nthe -o/--output-pattern parameter. The default
output pattern is "traj_%d_%d",\nwhere the printf-style format codes are replaced by
the iteration number and\nsegment ID of the terminal segment of the trajectory being
traced.\n\nIndividual datasets can be selected for writing using the -d/--dataset
option\n(which may be specified more than once). The simplest form is ~"-d
dsname™ " ,\nwhich causes data from dataset " “dsname’ " along the trace to be stored
to\nHDF5. The dataset is assumed to be stored on a per-iteration basis, with\nthe
first dimension corresponding to seg_id and the second dimension\ncorresponding to
time within the segment. Further options are specified\nas comma-separated key=value
pairs after the data set name, as in\n\n -d
dsname,alias=newname,index=idsname,file=otherfile.h5,slice=[100,...]\n\nThe
following options for datasets are supported:\n\n alias=newname\n When writing this
data to HDF5 or text files, use " "newname  "\n instead of " “dsname™" to identify the
dataset. This is mostly of\n use in conjunction with the "“slice’ " option in order,
e.d., to\n retrieve two different slices of a dataset and store then with\n
different names for future use.\n\n index=idsname\n The dataset is not stored on a
per-iteration basis for all\n segments, but instead is stored as a single dataset
whose\n first dimension indexes n_iter/seg_id pairs. The index to\n these
n_iter/seg_id pairs is " “idsname” " .\n\n file=otherfile.h5\n Instead of reading data
from the main WEST HDF5 file (usually\n " “west.h5 "), read data from
““otherfile.h5 " .\n\n slice=[100,...]\n Retrieve only the given slice from the
dataset. This can be\n used to pick a subset of interest to minimize I/0.\n\

RNEN

pcoord_formats = {'f4': '%14.7g', '£8': '%023.15¢g', 'i2': '%6d', 'i4': '%11d’',
'ig8': '%20d', 'u2': '%5d', 'u4': '%10d', 'u8': '%20d'}

add_args (parser)
Add arguments specific to this tool to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

parse_dataset_string(dsstr)
g0

Perform the analysis associated with this tool.
emit_trace_h5 (trace, output_group)

emit_trace_text (trace, output_file)

Dump summary information about each segment in the given trace to the given output_file, which must be
opened for writing in text mode. Output columns are separated by at least one space.

westpa.cli.tools.w_trace.entry_point()
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6.1.8 w_ipa

The w_ipa is a (beta) WESTPA tool that automates analysis using analysis schemes and enables interactive analysis of
WESTPA simulation data. The tool can do a variety of different types of analysis, including the following: * Calculate
fluxes and rate constants * Adjust and use alternate state definitions * Trace trajectory segments, including statistical
weights, position along the progress coordinate, and other auxiliary data * Plot all of the above in the terminal!

If you are using w_ipa for kinetics automated kinetics analysis, keep in mind that w_ipa is running w_assign and
w_direct using the scheme designated in your west.cfg file. For more diverse kinetics analysis options, consider
using w_assign and w_direct manually. This can be useful if you’d like to use auxiliary coordinates that aren’t your
progress coordinate, in one or two dimension options.

usage:

w_ipa [-h] [-r RCFILE] [--quiet] [--verbose] [--version] [--max-queue-length MAX_QUEUE_
- LENGTH]

[-W WEST_HS5FILE] [--analysis-only] [--reanalyze] [--ignore-hash] [--debug] [-
—-terminal]

[--serial | --parallel | --work-manager WORK_MANAGER] [--n-workers N_WORKERS]

[--zmg-mode MODE] [--zmq-comm-mode COMM_MODE] [--zmqg-write-host-info INFO_
—FILE]

[--zmg-read-host-info INFO_FILE] [--zmg-upstream-rr-endpoint ENDPOINT]

[--zmg-upstream-ann-endpoint ENDPOINT] [--zmg-downstream-rr-endpoint..
—.ENDPOINT]

[--zmg-downstream-ann-endpoint ENDPOINT] [--zmq-master-heartbeat MASTER_
--HEARTBEAT]

[--zmg-worker-heartbeat WORKER_HEARTBEAT] [--zmq-timeout-factor FACTOR]

[--zmg-startup-timeout STARTUP_TIMEOUT] [--zmq-shutdown-timeout SHUTDOWN_

—TIMEOUT]

optional arguments:

[—h, --help show this help message and exit J

general options:

-r RCFILE, --rcfile RCFILE use RCFILE as the WEST run-time configuration file (default:

west.cfg)
--quiet emit only essential information
--verbose emit extra information
--version show program’s version number and exit

parallelization options:

--max-queue-length MAX_QUEUE_LENGTH

Maximum number of tasks that can be queued. Useful to limit RAM..
—use for tasks that

have very large requests/response. Default: no limit.

WEST input data options:

-W WEST_HSFILE, --west-data WEST_HSFILE Take WEST data from WEST_HSFILE
(default: read from the HDFS5 file specified in west.cfg).

runtime options:
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--analysis-only, -ao Use this flag to run the analysis and return to the terminal.

--reanalyze, -ra Use this flag to delete the existing files and reanalyze.
--ignore-hash, -ih Ignore hash and don't regenerate files.

--debug, -d Debug output largely intended for development.
--terminal, -t Plot output in terminal.

parallelization options:

--serial run in serial mode
--parallel run in parallel mode (using processes)
--work-manager WORK_MANAGER

use the given work manager for parallel task distribution..
—Available work managers

are ('serial', 'threads', 'processes', 'zmq'); default is
< 'processes'
--n-workers N_WORKERS

Use up to N_WORKERS on this host, for work managers which support.
—this option. Use

0® for a dedicated server. (Ignored by work managers which do not.
—support this

option.)

options for ZeroMQ (“zmq”) work manager (master or node):

--zmg-mode MODE

Operate as a master (server) or a node (workers/client). "server".
-»is a deprecated

synonym for "master" and "client" is a deprecated synonym for '"node

--zmq-comm-mode COMM_MODE

Use the given communication mode -- TCP or IPC (Unix-domain) --.
—sockets for

communication within a node. IPC (the default) may be more.
—efficient but is not

available on (exceptionally rare) systems without node-local..
—,storage (e.g. /tmp);
on such systems, TCP may be used instead.
--zmg-write-host-info INFO_FILE

Store hostname and port information needed to connect to this.
—.instance in

INFO_FILE. This allows the master and nodes assisting in..
—,coordinating the

communication of other nodes to choose ports randomly. Downstream.
—nodes read this

file with --zmg-read-host-info and know where how to connect.
--zmg-read-host-info INFO_FILE

Read hostname and port information needed to connect to the master.
— (or other

coordinating node) from INFO_FILE. This allows the master and.
—nodes assisting in

coordinating the communication of other nodes to choose ports.
—randomly, writing

that information with --zmg-write-host-info for this instance to.
—read.

(continues on next page)
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(continued from previous page)

--zmg-upstream-rr-endpoint ENDPOINT

ZeroMQ endpoint to which to send request/response (task and.
—result) traffic toward

the master.
--zmg-upstream-ann-endpoint ENDPOINT

ZeroMQ endpoint on which to receive announcement (heartbeat and.
—»shutdown

notification) traffic from the master.
--zmg-downstream-rr-endpoint ENDPOINT

ZeroMQ endpoint on which to listen for request/response (task and.
—result) traffic

from subsidiary workers.
--zmg-downstream-ann-endpoint ENDPOINT

ZeroMQ endpoint on which to send announcement (heartbeat and.
—shutdown

notification) traffic toward workers.
--zmg-master-heartbeat MASTER_HEARTBEAT

Every MASTER_HEARTBEAT seconds, the master announces its presence..
—to workers.
--zmg-worker-heartbeat WORKER_HEARTBEAT

Every WORKER_HEARTBEAT seconds, workers announce their presence to.
—the master.
--zmg-timeout-factor FACTOR

Scaling factor for heartbeat timeouts. If the master doesn't hear.
—from a worker in

WORKER_HEARTBEAT*FACTOR, the worker is assumed to have crashed. If.
—.a worker

doesn't hear from the master in MASTER_HEARTBEAT*FACTOR seconds,.
—the master is

assumed to have crashed. Both cases result in shutdown.
--zmg-startup-timeout STARTUP_TIMEOUT

Amount of time (in seconds) to wait for communication between the.,
—master and at

least one worker. This may need to be changed on very large,.
—heavily-loaded

computer systems that start all processes simultaneously.
--zmg-shutdown-timeout SHUTDOWN_TIMEOUT

Amount of time (in seconds) to wait for workers to shut down.

6.1.8.1 westpa.cli.tools.w_ipa module

class westpa.cli.tools.w_ipa.WESTParallelTool (wm_env=None)
Bases: WESTTool

Base class for command-line tools parallelized with wwmgr. This automatically adds and processes wwmgr
command-line arguments and creates a work manager at self.work_manager.

make_parser_and_process (prog=None, usage=None, description=None, epilog=None, args=None)
A convenience function to create a parser, call add_all_args(), and then call process_all_args(). The argu-
ment namespace is returned.

add_args (parser)
Add arguments specific to this tool to the given argparse parser.
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process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

goQ
Perform the analysis associated with this tool.
main()

A convenience function to make a parser, parse and process arguments, then run self.go() in the master
process.

class westpa.cli.tools.w_ipa.WESTDataReader
Bases: WESTToolComponent

Tool for reading data from WEST-related HDFS files. Coordinates finding the main HDFS file from west.cfg or
command line arguments, caching of certain kinds of data (eventually), and retrieving auxiliary data sets from
various places.

add_args (parser)

Add arguments specific to this component to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

open(mode="r")
close()
property weight_dsspec
property parent_id_dsspec
class westpa.cli.tools.w_ipa.ProgressIndicatorComponent

Bases: WESTToolComponent
add_args (parser)

Add arguments specific to this component to the given argparse parser.
process_args (args)

Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

class westpa.cli.tools.w_ipa.Plotter (h5file, h5key, iteration=-1, interface="matplotlib")
Bases: object
This is a semi-generic plotting interface that has a built in curses based terminal plotter. It’s fairly specific to
what we’re using it for here, but we could (and maybe should) build it out into a little library that we can use via

the command line to plot things. Might be useful for looking at data later. That would also cut the size of this
tool down by a good bit.

plot (i=0, j=1, tau=1, iteration=None, dim=0, interface=None)
class westpa.cli.tools.w_ipa.WIPIDataset (raw, key)
Bases: object

keys()
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class westpa.cli.tools.w_ipa.WIPIScheme (scheme, name, parent, settings)

Bases: object
property scheme
property list_schemes
Lists what schemes are configured in west.cfg file. Schemes should be structured as follows, in west.cfg:
west:
system:

analysis:
directory: analysis analysis_schemes:

scheme.1:
enabled: True states:

e label: unbound coords: [[7.0]]
e Jabel: bound coords: [[2.7]]

bins:

* type: RectilinearBinMapper boundaries: [[0.0, 2.80, 7, 10000]]

property iteration
property assign

property direct
The output from w_direct.py from the current scheme.

property state_labels
property bin_labels
property west
property reweight

property current
The current iteration. See help for __get_data_for_iteration__

property past
The previous iteration. See help for __get_data_for_iteration__

class westpa.cli.tools.w_ipa.WIPI
Bases: WESTParallelTool

Welcome to w_ipa (WESTPA Interactive Python Analysis)! From here, you can run traces, look at weights,
progress coordinates, etc. This is considered a ‘stateful’ tool; that is, the data you are pulling is always pulled
from the current analysis scheme and iteration. By default, the first analysis scheme in west.cfg is used, and you
are set at iteration 1.

ALL PROPERTIES ARE ACCESSED VIA w or west To see the current iteration, try:
w.iteration OR west.iteration

to set it, simply plug in a new value.
w.iteration = 100

To change/list the current analysis schemes:
w.list_schemes w.scheme = OUTPUT FROM w.list_schemes
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To see the states and bins defined in the current analysis scheme:
w.states w.bin_labels
All information about the current iteration is available in an object called ‘current’:
w.current walkers, summary, states, seg_id, weights, parents, kinavg, pcoord, bins, populations, and
auxdata, if it exists.
In addition, the function w.trace(seg_id) will run a trace over a seg_id in the current iteration and return a dic-
tionary containing all pertinent information about that seg_id’s history. It’s best to store this, as the trace can be
expensive.

Run help on any function or property for more information!
Happy analyzing!
add_args (parser)
Add arguments specific to this tool to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

hash_args(args, extra=None, path=None)

Create unique hash stamp to determine if arguments/file is different from before.
stamp_hash (h5file_name, new_hash)

Loads a file, stamps it, and returns the opened file in read only
analysis_structure()

Run automatically on startup. Parses through the configuration file, and loads up all the data files from the
different analysis schematics. If they don’t exist, it creates them automatically by hooking in to existing
analysis routines and going from there.

It does this by calling in the make_parser_and_process function for w_{assign,reweight,direct} using a
custom built list of args. The user can specify everything in the configuration file that would have been
specified on the command line.

For instance, were one to call w_direct as follows:

w_direct —evolution cumulative —step-iter 1 —disable-correl
the west.cfg would look as follows:
west:

analysis:

w_direct:
evolution: cumulative step_iter: 1 extra: [‘disable-correl’]
Alternatively, if one wishes to use the same options for both w_direct and w_reweight, the key ‘w_direct’
can be replaced with ‘kinetics’.

property assign

property direct
The output from w_kinavg.py from the current scheme.

property state_labels
property bin_labels
property west

property reweight
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property scheme

Returns and sets what scheme is currently in use. To see what schemes are available, run:
w.list_schemes

property list_schemes

Lists what schemes are configured in west.cfg file. Schemes should be structured as follows, in west.cfg:
west:

system:

analysis:
directory: analysis analysis_schemes:

scheme.1:
enabled: True states:

e label: unbound coords: [[7.0]]
e label: bound coords: [[2.7]]

bins:
* type: RectilinearBinMapper boundaries: [[0.0, 2.80, 7, 10000]]

property iteration

Returns/sets the current iteration.
property current

The current iteration. See help for __get_data_for_iteration__
property past

The previous iteration. See help for __get_data_for_iteration__
trace(seg_id)

Runs a trace on a seg_id within the current iteration, all the way back to the beginning, returning a dictio-
nary containing all interesting information:

seg_id, pcoord, states, bins, weights, iteration, auxdata (optional)
sorted in chronological order.

Call with a seg_id.

property future
Similar to current/past, but keyed differently and returns different datasets. See help for Future.

class Future(raw, key)

Bases: WIPIDataset

goO)
Function automatically called by main() when launched via the command line interface. Generally, call
main, not this function.

property introduction

Just spits out an introduction, in case someone doesn’t call help.

property help

Just a minor function to call help on itself. Only in here to really help someone get help.

westpa.cli.tools.w_ipa.entry_point()
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6.1.9 w_pdist

w_pdist constructs and calculates the progress coordinate probability distribution’s evolution over a user-specified
number of simulation iterations. w_pdist supports progress coordinates with dimensionality 1.

The resulting distribution can be viewed with the plothist tool.

6.1.9.1 Overview

Usage:

w_pdist [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version]
[-W WEST_HSFILE] [--first-iter N_ITER] [--last-iter N_ITER]
[-b BINEXPR] [-o OUTPUT]
[--construct-dataset CONSTRUCT_DATASET | --

-~dsspecs DSSPEC [DSSPEC ...]]
[--serial | --parallel | --work-manager WORK_MANAGER]
[--n-workers N_WORKERS] [--zmg-mode MODE]
[--zmg-info INFO_FILE] [--zmg-task-endpoint TASK_ENDPOINT]
[--zmg-result-endpoint RESULT_ENDPOINT]
[--zmg-announce-endpoint ANNOUNCE_ENDPOINT]
[--zmg-listen-endpoint ANNOUNCE_ENDPOINT]
[--zmg-heartbeat-interval INTERVAL]
[--zmg-task-timeout TIMEOUT] [--zmg-client-comm-mode MODE]

Note: This tool supports parallelization, which may be more efficient for especially large datasets.

6.1.9.2 Command-Line Options

See the general command-line tool reference for more information on the general options.

6.1.9.2.1 Input/output options

These arguments allow the user to specify where to read input simulation result data and where to output calculated
progress coordinate probability distribution data.

Both input and output files are hdf5 format:

-W, --WEST_HSFILE file
Read simulation result data from file *file*. (**Default:** The
*hdf5*% file specified in the configuration file (default config file
is *west.h5%))

-0, --output file
Store this tool's output in *file*. (**Default:** The *hdf5* file
**pcpdist.h5%*)
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6.1.9.2.2 lteration range options

Specify the range of iterations over which to construct the progress coordinate probability distribution.:

--first-iter n_iter
Construct probability distribution starting with iteration *n_iter*
(**Default:** 1)

--last-iter n_iter
Construct probability distribution's time evolution up to (and
including) iteration *n_iter® (**Default:** Last completed
iteration)

6.1.9.2.3 Probability distribution binning options

Specify the number of bins to use when constructing the progress coordinate probability distribution. If using a multidi-
mensional progress coordinate, different binning schemes can be used for the probability distribution for each progress
coordinate.:

-b binexpr
*binexpr* specifies the number and formatting of the bins. Its
format can be as follows:

1. an integer, in which case all distributions have that many
equal sized bins

2. a python-style list of integers, of length corresponding to
the number of dimensions of the progress coordinate, in which
case each progress coordinate's probability distribution has the
corresponding number of bins

3. a python-style list of lists of scalars, where the list at
each index corresponds to each dimension of the progress
coordinate and specifies specific bin boundaries for that
progress coordinate's probability distribution.

(**Default:** 100 bins for all progress coordinates)

6.1.9.3 Examples

Assuming simulation results are stored in west.h5 (which is specified in the configuration file named west.cfg), for a
simulation with a 1-dimensional progress coordinate:

Calculate a probability distribution histogram using all default options (output file: pdist.h5; histogram binning: 100
equal sized bins; probability distribution over the lowest reached progress coordinate to the largest; work is parallelized
over all available local cores using the ‘processes’ work manager):

[w_pdi st

Same as above, except using the serial work manager (which may be more efficient for smaller datasets):

[w_pdi st --serial
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6.1.9.4 westpa.cli.tools.w_pdist module

class westpa.cli.tools.w_pdist.WESTParallelTool (wm_env=None)

Bases: WESTTool

Base class for command-line tools parallelized with wwmgr. This automatically adds and processes wwmgr
command-line arguments and creates a work manager at self.work_manager.
make_parser_and_process (prog=None, usage=None, description=None, epilog=None, args=None)
A convenience function to create a parser, call add_all_args(), and then call process_all_args(). The argu-
ment namespace is returned.
add_args (parser)
Add arguments specific to this tool to the given argparse parser.

process_args (args)
Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

goO)
Perform the analysis associated with this tool.

main()

A convenience function to make a parser, parse and process arguments, then run self.go() in the master
process.

class westpa.cli.tools.w_pdist.WESTDataReader

Bases: WESTToolComponent

Tool for reading data from WEST-related HDF5 files. Coordinates finding the main HDF5 file from west.cfg or
command line arguments, caching of certain kinds of data (eventually), and retrieving auxiliary data sets from
various places.

add_args (parser)

Add arguments specific to this component to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

open(mode="r")
close()
property weight_dsspec

property parent_id_dsspec

class westpa.cli.tools.w_pdist.WESTDSSynthesizer (default_dsname=None, h5filename=None)

Bases: WESTToolComponent

Tool for synthesizing a dataset for analysis from other datasets. This may be done using a custom function, or a
list of “data set specifications”. It is anticipated that if several source datasets are required, then a tool will have
multiple instances of this class.

group_name = 'input dataset options'

add_args (parser)

Add arguments specific to this component to the given argparse parser.
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process_args (args)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)
class westpa.cli.tools.w_pdist.WESTWDSSynthesizer (default_dsname=None, h5filename=None)
Bases: WESTToolComponent

group_name = 'weight dataset options'

add_args (parser)

Add arguments specific to this component to the given argparse parser.

process_args (args)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)
class westpa.cli.tools.w_pdist.IterRangeSelection(data_manager=None)
Bases: WESTToolComponent

Select and record limits on iterations used in analysis and/or reporting. This class provides both the user-facing
command-line options and parsing, and the application-side API for recording limits in HDFS5.

HDFS5 datasets calculated based on a restricted set of iterations should be tagged with the following attributes:
first_iter
The first iteration included in the calculation.
last_iter
One past the last iteration included in the calculation.
iter_step
Blocking or sampling period for iterations included in the calculation.
add_args (parser)

Add arguments specific to this component to the given argparse parser.
process_args (args, override_iter_start=None, override_iter_stop=None, default_iter_step=1)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)
iter_block_iter()
Return an iterable of (block_start,block_end) over the blocks of iterations selected by —first-iter/—last-
iter/—step-iter.
n_iter_blocks()
Return the number of blocks of iterations (as returned by iter_block_iter) selected by —first-iter/—last-
iter/—step-iter.
record_data_iter_range (h5object, iter_start=None, iter_stop=None)
Store attributes iter_start and iter_stop on the given HDFS5 object (group/dataset)
record_data_iter_step(hdobject, iter_step=None)
Store attribute iter_step on the given HDF5 object (group/dataset).
check_data_iter_range_least (h5object, iter_start=None, iter_stop=None)
Check that the given HDFS object contains (as denoted by its iter_start/iter_stop attributes) data at
least for the iteration range specified.
check_data_iter_range_equal (h5object, iter_start=None, iter_stop=None)

Check that the given HDF5 object contains (as denoted by its iter_start/iter_stop attributes) data
exactly for the iteration range specified.
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check_data_iter_step_conformant (h5object, iter_step=None)
Check that the given HDF5 object contains per-iteration data at an iteration stride suitable for extracting
data with the given stride (in other words, the given iter_step is a multiple of the stride with which data
was recorded).

check_data_iter_step_equal (h5object, iter_step=None)
Check that the given HDFS5 object contains per-iteration data at an iteration stride the same as that specified.

slice_per_iter_data(dataset, iter_start=None, iter_stop=None, iter_step=None, axis=0)
Return the subset of the given dataset corresponding to the given iteration range and stride. Unless other-
wise specified, the first dimension of the dataset is the one sliced.

iter_range (iter_start=None, iter_stop=None, iter_step=None, dtype=None)
Return a sequence for the given iteration numbers and stride, filling in missing values from those stored on
self. The smallest data type capable of holding iter_stop is returned unless otherwise specified using
the dtype argument.

class westpa.cli.tools.w_pdist.ProgressIndicatorComponent
Bases: WESTToolComponent

add_args (parser)

Add arguments specific to this component to the given argparse parser.

process_args (args)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)
westpa.cli.tools.w_pdist.histnd(values, binbounds, weights=1.0, out=None, binbound_check=True,
ignore_out_of _range=False)

Generate an N-dimensional PDF (or contribution to a PDF) from the given values. binbounds is a list of arrays
of boundary values, with one entry for each dimension (values must have as many columns as there are entries
in binbounds) weight, if provided, specifies the weight each value contributes to the histogram; this may be
a scalar (for equal weights for all values) or a vector of the same length as values (for unequal weights). If
binbound_check is True, then the boundaries are checked for strict positive monotonicity; set to False to shave
a few microseconds if you know your bin boundaries to be monotonically increasing.
westpa.cli.tools.w_pdist.normhistnd(hist, binbounds)

Normalize the N-dimensional histogram hist with corresponding bin boundaries binbounds. Modifies hist
in place and returns the normalization factor used.

westpa.cli.tools.w_pdist.isiterable(x)

class westpa.cli.tools.w_pdist.WPDist
Bases: WESTParallelTool

prog = 'w_pdist'
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description = 'Calculate time-resolved, multi-dimensional probability distributions
of WE\ndatasets.\n\n\

n\nSource data is provided either by a user-specified
function\n(--construct-dataset) or a list of "data set specifications"

(--dsspecs) .\nIf neither is provided, the progress coordinate dataset \'\'pcoord\'\'
is used.\n\nTo use a custom function to extract or calculate data whose
probability\ndistribution will be calculated, specify the function in standard
Python\nMODULE.FUNCTION syntax as the argument to --construct-dataset. This
function\nwill be called as function(n_iter,iter_group), where n_iter is the
iteration\nwhose data are being considered and iter_group is the corresponding
group\nin the main WEST HDF5 file (west.h5). The function must return data which
can\nbe indexed as [segment][timepoint][dimension].\n\nTo use a list of data set
specifications, specify --dsspecs and then list the\ndesired datasets one-by-one
(space-separated in most shells). These data set\nspecifications are formatted as
NAME[, file=FILENAME,slice=SLICE], which will\nuse the dataset called NAME in the
HDF5 file FILENAME (defaulting to the main\nWEST HDF5 file west.h5), and slice it
with the Python slice expression SLICE\n(as in [0:2] to select the first two
elements of the first axis of the\ndataset). The "~ “slice’~ option is most useful for
selecting one column (or\nmore) from a multi-column dataset, such as arises when
using a progress\ncoordinate of multiple dimensions.\n\n\

R et e L L P L e e \
nHistogram

binning\

m———— m—m \n\nBy

default, histograms are constructed with 100 bins in each dimension. This\ncan be
overridden by specifying -b/--bins, which accepts a number of different\nkinds of
arguments:\n\n a single integer N\n N uniformly spaced bins will be used in each

dimension.\n\n a sequence of integers N1,N2,... (comma-separated)\n N1 uniformly
spaced bins will be used for the first dimension, N2 for the\n second, and so
on.\n\n a list of lists [[B1l1l, B12, B13, ...], [B21, B22, B23, ...], ...]J\n The bin
boundaries B11, B12, B13, ... will be used for the first dimension,\n B21, B22, B23,

. for the second dimension, and so on. These bin\n boundaries need not be
uniformly spaced. These expressions will be\n evaluated with Python\'s "“eval™"
construct, with ““np "~ available for\n use [e.g. to specify bins using
np.arange()].\n\nThe first two forms (integer, list of integers) will trigger a scan
of all\ndata in each dimension in order to determine the minimum and maximum
values,\nwhich may be very expensive for large datasets. This can be avoided
by\nexplicitly providing bin boundaries using the list-of-lists form.\n\nNote that
these bins are *NOT* at all related to the bins used to drive WE\nsampling.\n\n\

e T T \
nOutput

format\

e e \n\

nThe output file produced (specified by -o/--output, defaulting to "pdist.h5")\nmay
be fed to plothist to generate plots (or appropriately processed text or\nHDF5
files) from this data. In short, the following datasets are created:\n\n
““histograms™ "\n Normalized histograms. The first axis corresponds to iteration,
and\n remaining axes correspond to dimensions of the input dataset.\n\n
**/binbounds_0" "\n Vector of bin boundaries for the first (index 0) dimension.
Additional\n datasets similarly named (/binbounds_1, /binbounds_2, ...) are
created\n for additional dimensions.\n\n "~ /midpoints_0" "\n Vector of bin midpoints
for the first (index ®) dimension. Additional\n datasets similarly named are created

RNEN ENEN
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add_args (parser)
Add arguments specific to this tool to the given argparse parser.
process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

goO
Perform the analysis associated with this tool.

static parse_binspec(binspec)

construct_bins (bins)

Construct bins according to bins, which may be:

1) A scalar integer (for that number of bins in each dimension)

2) A sequence of integers (specifying number of bins for each dimension)

3) A sequence of sequences of bin boundaries (specifying boundaries for each dimension)
Sets self.binbounds to a list of arrays of bin boundaries appropriate for passing to fasthist.histnd, along
with self.midpoints to the midpoints of the bins.

scan_data_shape()

scan_data_range()

Scan input data for range in each dimension. The number of dimensions is determined from the shape of
the progress coordinate as of self.iter_start.

construct_histogram()

Construct a histogram using bins previously constructed with construct_bins(). The time series of
histogram values is stored in histograms. Each histogram in the time series is normalized.

westpa.cli.tools.w_pdist.entry_point()

6.1.10 w_succ

usage:

w_succ [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version] [-A HSFILE] [-W WEST_
—HSFILE]

[-o OUTPUT_FILE]

List segments which successfully reach a target state.

optional arguments:

-h, --help show this help message and exit
-0 OUTPUT_FILE, --output OUTPUT_FILE
Store output in OUTPUT_FILE (default: write to standard output).

general options:

-r RCFILE, --rcfile RCFILE

use RCFILE as the WEST run-time configuration file (default: west.
—cfg)
--quiet emit only essential information

(continues on next page)
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(continued from previous page)

--verbose emit extra information
--debug enable extra checks and emit copious information
--version show program's version number and exit

general analysis options:

-A H5FILE, --analysis-file HSFILE
Store intermediate and final results in HS5FILE (default: analysis.
~h5).

WEST input data options:

-W WEST_HSFILE, --west-data WEST_HSFILE

Take WEST data from WEST_HS5FILE (default: read from the HDF5 file,
—,specified in

west.cfg).

6.1.10.1 westpa.cli.core.w_succ module

class westpa.cli.core.w_succ.Segment (n_iter=None, seg_id=None, weight=None, endpoint_type=None,
parent_id=None, wtg_parent_ids=None, pcoord=None,
status=None, walltime=None, cputime=None, data=None)

Bases: object

A class wrapping segment data that must be passed through the work manager or data manager. Most fields are
self-explanatory. One item worth noting is that a negative parent ID means that the segment starts from the initial
state with ID -(segment.parent_id+1)

SEG_STATUS_UNSET = 0

SEG_STATUS_PREPARED = 1
SEG_STATUS_COMPLETE = 2
SEG_STATUS_FAILED = 3

SEG_INITPOINT_UNSET = 0

SEG_INITPOINT_CONTINUES = 1
SEG_INITPOINT_NEWTRAJ = 2
SEG_ENDPOINT_UNSET = 0
SEG_ENDPOINT_CONTINUES = 1
SEG_ENDPOINT_MERGED = 2
SEG_ENDPOINT_RECYCLED = 3

statuses = {'SEG_STATUS_COMPLETE': 2, 'SEG_STATUS_FAILED': 3, 'SEG_STATUS_PREPARED':
1, 'SEG_STATUS_UNSET': 0}

initpoint_types = {'SEG_INITPOINT_CONTINUES': 1, 'SEG_INITPOINT_NEWTRA]': 2,
'SEG_INITPOINT_UNSET': 0}
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endpoint_types = {'SEG_ENDPOINT_CONTINUES': 1, 'SEG_ENDPOINT_MERGED': 2,
'SEG_ENDPOINT_RECYCLED': 3, 'SEG_ENDPOINT_UNSET': 0}

status_names = {0: 'SEG_STATUS_UNSET', 1: 'SEG_STATUS_PREPARED', 2:
'SEG_STATUS_COMPLETE', 3: 'SEG_STATUS_FAILED'}

initpoint_type_names = {0: 'SEG_INITPOINT_UNSET', 1: 'SEG_INITPOINT_CONTINUES', 2:
'SEG_INITPOINT_NEWTRAJ'}

endpoint_type_names = {0: 'SEG_ENDPOINT_UNSET', 1: 'SEG_ENDPOINT_CONTINUES', 2:
'SEG_ENDPOINT_MERGED', 3: 'SEG_ENDPOINT_RECYCLED'}

static initial_pcoord(segment)
Return the initial progress coordinate point of this segment.

static final_pcoord(segment)
Return the final progress coordinate point of this segment.

property initpoint_type
property initial_state_id
property status_text

property endpoint_type_text

class westpa.cli.core.w_succ.WESTAnalysisTool

Bases: object

add_args (parser, upcall=True)

Add arguments to a parser common to all analyses of this type.

process_args (args, upcall=True)
open_analysis_backing()
close_analysis_backing()

require_analysis_group (groupname, replace=False)

class westpa.cli.core.w_succ.WESTDataReaderMixin

Bases: AnalysisMixin

A mixin for analysis requiring access to the HDFS files generated during a WEST run.
add_args (parser, upcall=True)

process_args (args, upcall=True)

clear_run_cache()

property cache_pcoords

Whether or not to cache progress coordinate data. While caching this data can significantly speed up some
analysis operations, this requires copious RAM.

Setting this to False when it was formerly True will release any cached data.

get_summary_table()
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get_iter_group (n_iter)
Return the HDFS5 group corresponding to n_iter

get_segments (n_iter, include_pcoords=True)

Return all segments present in iteration n_iter

get_segments_by_id(n_iter, seg_ids, include_pcoords=True)

Get segments from the data manager, employing caching where possible

get_children(segment, include_pcoords=True)
get_seg_index(n_iter)
get_wtg_parent_array (n_iter)
get_parent_array (n_iter)
get_pcoord_array (n_iter)
get_pcoord_dataset (n_iter)

get_pcoords (n_iter, seg_ids)

get_seg_ids (n_iter, bool_array=None)

get_created_seg_ids (n_iter)

Return a list of seg_ids corresponding to segments which were created for the given iteration (are not
continuations).

max_iter_segs_in_range (first_iter, last_iter)

Return the maximum number of segments present in any iteration in the range selected

total_segs_in_range (first_iter, last_iter)

Return the total number of segments present in all iterations in the range selected

get_pcoord_len(n_iter)

Get the length of the progress coordinate array for the given iteration.

get_total_time(first_iter=None, last_iter=None, dt=None)

Return the total amount of simulation time spanned between first_iter and last_iter (inclusive).

class westpa.cli.core.w_succ.CommonOutputMixin

Bases: AnalysisMixin

add_common_output_args (parser_or_group)
process_common_output_args (args)

class westpa.cli.core.w_succ.WSucc

Bases: CommonOutputMixin, WESTDataReaderMixin, WESTAnalysisTool

find_successful_trajs()

westpa.cli.core.w_succ.entry_point()
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6.1.11 w_crawl

usage:
w_crawl [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version]

[--max-queue-length MAX_QUEUE_LENGTH] [-W WEST_HS5FILE] [--first-iter N_
. ITER]

[--1last-iter N_ITER] [-c CRAWLER_INSTANCE]

[--serial | --parallel | --work-manager WORK_MANAGER] [--n-workers N_
- WORKERS]

[--zmg-mode MODE] [--zmq-comm-mode COMM_MODE] [--zmg-write-host-info INFO_
—FILE]

[--zmg-read-host-info INFO_FILE] [--zmq-upstream-rr-endpoint ENDPOINT]

[--zmg-upstream-ann-endpoint ENDPOINT] [--zmg-downstream-rr-endpoint..
-»ENDPOINT]

[--zmg-downstream-ann-endpoint ENDPOINT] [--zmg-master-heartbeat MASTER_
. HEARTBEAT]

[--zmg-worker-heartbeat WORKER_HEARTBEAT] [--zmqg-timeout-factor FACTOR]

[--zmg-startup-timeout STARTUP_TIMEOUT] [--zmg-shutdown-timeout SHUTDOWN_
- TIMEOUT]

task_callable

Crawl a weighted ensemble dataset, executing a function for each iteration. This can be used for postprocessing of
trajectories, cleanup of datasets, or anything else that can be expressed as “do X for iteration N, then do something with
the result”. Tasks are parallelized by iteration, and no guarantees are made about evaluation order.

6.1.11.1 Command-line options

optional arguments:

[—h, --help show this help message and exit

general options:

-r RCFILE, --rcfile RCFILE
use RCFILE as the WEST run-time configuration file (default: west.

—cfg)

--quiet emit only essential information

--verbose emit extra information

--debug enable extra checks and emit copious information
--version show program's version number and exit

parallelization options:

--max-queue-length MAX_QUEUE_LENGTH
Maximum number of tasks that can be queued. Useful to limit RAM.
—use for tasks

that have very large requests/response. Default: no limit.

WEST input data options:

-W WEST_HSFILE, --west-data WEST_HSFILE
Take WEST data from WEST_HSFILE (default: read from the HDF5 file.,

(continues on next page)
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—.specified in

(continued from previous page)

west.cfg).

iteration range:

--first-iter N_ITER
--last-iter N_ITER
—iteration).

Begin analysis at iteration N_ITER (default: 1).
Conclude analysis with N_ITER, inclusive (default: last completed.

task options:

-c CRAWLER_INSTANCE,
—of
—initialization,

task_callable
< Required.

--crawler-instance CRAWLER_INSTANCE
Use CRAWLER_INSTANCE (specified as module.instance) as an instance.

WESTPACrawler to coordinate the calculation. Required only if._

finalization, or task result processing is required.
Run TASK_CALLABLE (specified as module.function) on each iteration.

parallelization options:

--serial
--parallel

run in serial mode
run in parallel mode (using processes)

--work-manager WORK_MANAGER

—Available work

—'serial'

--n-workers N_WORKERS

—this option.

—not support

use the given work manager for parallel task distribution..

managers are ('serial', 'threads', 'processes', 'zmq'); default is

Use up to N_WORKERS on this host, for work managers which support.
Use 0 for a dedicated server. (Ignored by work managers which do..

this option.)

options for ZeroMQ (“zmgq”) work manager (master or node):

--zmg-mode MODE
~is a

—.synonym for

Operate as a master (server) or a node (workers/client). "server'.
deprecated synonym for "master" and "client" is a deprecated.

"node".

--zmg-comm-mode COMM_MODE

—.sockets for

Use the given communication mode -- TCP or IPC (Unix-domain) --.

communication within a node. IPC (the default) may be more.

—efficient but is not

—storage (e.g.

available on (exceptionally rare) systems without node-local.

/tmp); on such systems, TCP may be used instead.

--zmg-write-host-info INFO_FILE

Store hostname and port information needed to connect to this.

(continues on next page)
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(continued from previous page)

—instance in
INFO_FILE. This allows the master and nodes assisting in.

—coordinating the
communication of other nodes to choose ports randomly. Downstream.

—nodes read
this file with --zmg-read-host-info and know where how to connect.

--zmg-read-host-info INFO_FILE
Read hostname and port information needed to connect to the master.

< (or other
coordinating node) from INFO_FILE. This allows the master and.

—nodes assisting
in coordinating the communication of other nodes to choose ports.

—.randomly,

writing that information with --zmq-write-host-info for this,.
—instance to read.
--zmg-upstream-rr-endpoint ENDPOINT

ZeroMQ endpoint to which to send request/response (task and.
—result) traffic

toward the master.
--zmg-upstream-ann-endpoint ENDPOINT

ZeroMQ endpoint on which to receive announcement (heartbeat and.
—»shutdown

notification) traffic from the master.
--zmq-downstream-rr-endpoint ENDPOINT

ZeroMQ endpoint on which to listen for request/response (task and.
—result)

traffic from subsidiary workers.
--zmg-downstream-ann-endpoint ENDPOINT

ZeroMQ endpoint on which to send announcement Cheartbeat and.
—shutdown

notification) traffic toward workers.
--zmg-master-heartbeat MASTER_HEARTBEAT

Every MASTER_HEARTBEAT seconds, the master announces its presence..
—to workers.
--zmg-worker-heartbeat WORKER_HEARTBEAT

Every WORKER_HEARTBEAT seconds, workers announce their presence to.
—the master.
--zmg-timeout-factor FACTOR

Scaling factor for heartbeat timeouts. If the master doesn't hear.

—from a worker
in WORKER_HEARTBEAT*FACTOR, the worker is assumed to have crashed..

—If a worker
doesn't hear from the master in MASTER_HEARTBEAT*FACTOR seconds,..

—the master is

assumed to have crashed. Both cases result in shutdown.
--zmg-startup-timeout STARTUP_TIMEOUT

Amount of time (in seconds) to wait for communication between the.
—master and at

least one worker. This may need to be changed on very large,.

—heavily-loaded
computer systems that start all processes simultaneously.

--zmg-shutdown-timeout SHUTDOWN_TIMEOUT

(continues on next page)
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(continued from previous page)

Amount of time (in seconds) to wait for workers to shut down.

6.1.11.2 westpa.cli.tools.w_crawl module

class westpa.cli.tools.w_crawl.WESTParallelTool (wm_env=None)
Bases: WESTTool

Base class for command-line tools parallelized with wwmgr. This automatically adds and processes wwmgr
command-line arguments and creates a work manager at self.work_manager.

make_parser_and_process (prog=None, usage=None, description=None, epilog=None, args=None)

A convenience function to create a parser, call add_all_args(), and then call process_all_args(). The argu-
ment namespace is returned.

add_args (parser)
Add arguments specific to this tool to the given argparse parser.

process_args (args)
Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

goO
Perform the analysis associated with this tool.

main()

A convenience function to make a parser, parse and process arguments, then run self.go() in the master
process.

class westpa.cli.tools.w_crawl.WESTDataReader
Bases: WESTToolComponent

Tool for reading data from WEST-related HDFS files. Coordinates finding the main HDFS file from west.cfg or
command line arguments, caching of certain kinds of data (eventually), and retrieving auxiliary data sets from
various places.

add_args (parser)
Add arguments specific to this component to the given argparse parser.

process_args (args)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

open(mode='r")

close()

property weight_dsspec
property parent_id_dsspec

class westpa.cli.tools.w_crawl.IterRangeSelection(data_manager=None)
Bases: WESTToolComponent

Select and record limits on iterations used in analysis and/or reporting. This class provides both the user-facing
command-line options and parsing, and the application-side API for recording limits in HDFS5.

HDFS5 datasets calculated based on a restricted set of iterations should be tagged with the following attributes:
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first_iter
The first iteration included in the calculation.
last_iter
One past the last iteration included in the calculation.
iter_step
Blocking or sampling period for iterations included in the calculation.
add_args (parser)

Add arguments specific to this component to the given argparse parser.

process_args (args, override_iter_start=None, override_iter_stop=None, default_iter_step=1)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

iter_block_iter()
Return an iterable of (block_start,block_end) over the blocks of iterations selected by —first-iter/—last-
iter/—step-iter.

n_iter_blocks()
Return the number of blocks of iterations (as returned by iter_block_iter) selected by —first-iter/—last-
iter/—step-iter.

record_data_iter_range(h5object, iter_start=None, iter_stop=None)
Store attributes iter_start and iter_stop on the given HDF5 object (group/dataset)

record_data_iter_step(hSobject, iter_step=None)
Store attribute iter_step on the given HDF5 object (group/dataset).

check_data_iter_range_least (h5object, iter_start=None, iter_stop=None)
Check that the given HDFS object contains (as denoted by its iter_start/iter_stop attributes) data at
least for the iteration range specified.

check_data_iter_range_equal (h5object, iter_start=None, iter_stop=None)
Check that the given HDF5 object contains (as denoted by its iter_start/iter_stop attributes) data
exactly for the iteration range specified.

check_data_iter_step_conformant (h5object, iter_step=None)
Check that the given HDFS5 object contains per-iteration data at an iteration stride suitable for extracting
data with the given stride (in other words, the given iter_step is a multiple of the stride with which data
was recorded).

check_data_iter_step_equal (h5object, iter_step=None)
Check that the given HDFS object contains per-iteration data at an iteration stride the same as that specified.

slice_per_iter_data(dataset, iter_start=None, iter_stop=None, iter_step=None, axis=0)
Return the subset of the given dataset corresponding to the given iteration range and stride. Unless other-
wise specified, the first dimension of the dataset is the one sliced.

iter_range (iter_start=None, iter_stop=None, iter_step=None, dtype=None)
Return a sequence for the given iteration numbers and stride, filling in missing values from those stored on
self. The smallest data type capable of holding iter_stop is returned unless otherwise specified using
the dtype argument.

class westpa.cli.tools.w_crawl.ProgressIndicatorComponent
Bases: WESTToolComponent

add_args (parser)

Add arguments specific to this component to the given argparse parser.
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process_args (args)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)
westpa.cli.tools.w_crawl.get_object(object_name, path=None)
Attempt to load the given object, using additional path information if given.

class westpa.cli.tools.w_crawl.WESTPACrawler
Bases: object
Base class for general crawling execution. This class only exists on the master.
initialize (iter_start, iter_stop)
Initialize this crawling process.
finalize()
Finalize this crawling process.
process_iter_result(n_iter, result)
Process the result of a per-iteration task.
class westpa.cli.tools.w_crawl.WCrawl

Bases: WESTParallelTool

prog = 'w_crawl'

description = 'Crawl a weighted ensemble dataset, executing a function for each
iteration.\nThis can be used for postprocessing of trajectories, cleanup of
datasets,\nor anything else that can be expressed as "do X for iteration N, then
do\nsomething with the result". Tasks are parallelized by iteration, and\nno
guarantees are made about evaluation order.\n\n\

R et \
nCommand-line

options\

T e e e e e e e e e e e e \n\n'

add_args (parser)
Add arguments specific to this tool to the given argparse parser.
process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

goO)
Perform the analysis associated with this tool.

westpa.cli.tools.w_crawl.entry_point()
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6.1.12 w_direct

usage:
w_direct [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version]

[--max-queue-length MAX_QUEUE_LENGTH]

[--serial | --parallel | --work-manager WORK_MANAGER] [--n-workers N_
—WORKERS]

[--zmg-mode MODE] [--zmg-comm-mode COMM_MODE] [--zmq-write-host-info INFO_
—FILE]

[--zmg-read-host-info INFO_FILE] [--zmg-upstream-rr-endpoint ENDPOINT]

[--zmg-upstream-ann-endpoint ENDPOINT] [--zmg-downstream-rr-endpoint..
—ENDPOINT]

[--zmg-downstream-ann-endpoint ENDPOINT] [--zmg-master-heartbeat MASTER_
--HEARTBEAT]

[--zmg-worker-heartbeat WORKER_HEARTBEAT] [--zmg-timeout-factor FACTOR]

[--zmg-startup-timeout STARTUP_TIMEOUT] [--zmg-shutdown-timeout SHUTDOWN_
—TIMEOUT]

{help,init,average,kinetics,probs,all}

optional arguments:

[—h, --help show this help message and exit

general options:

-r RCFILE, --rcfile RCFILE
use RCFILE as the WEST run-time configuration file (default: west.

—cfg)

-—quiet emit only essential information

--verbose emit extra information

--debug enable extra checks and emit copious information
--version show program's version number and exit

parallelization options:

--max-queue-length MAX_QUEUE_LENGTH

Maximum number of tasks that can be queued. Useful to limit RAM..
—use for tasks that

have very large requests/response. Default: no limit.

direct kinetics analysis schemes:

{help,init,average,kinetics,probs,all}

help print help for this command or individual subcommands

init calculate state-to-state kinetics by tracing trajectories

average Averages and returns fluxes, rates, and color/state populations.

kinetics Generates rate and flux values from a WESTPA simulation via.
—tracing.

probs Calculates color and state probabilities via tracing.

all Runs the full suite, including the tracing of events.

parallelization options:
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--serial run in serial mode

--parallel run in parallel mode (using processes)

--work-manager WORK_MANAGER

use the given work manager for parallel task distribution..

—,Available work managers
are ('serial', 'threads', 'processes', 'zmq'); default is 'serial'

--n-workers N_WORKERS

Use up to N_WORKERS on this host, for work managers which support.
—this option. Use

® for a dedicated server. (Ignored by work managers which do not.
—support this

option.)

options for ZeroMQ (“zmgq”) work manager (master or node):

--zmg-mode MODE Operate as a master (server) or a node (workers/client). "server".

—1is a deprecated
synonym for "master" and "client" is a deprecated synonym for "node

n
—

--zmg-comm-mode COMM_MODE
Use the given communication mode -- TCP or IPC (Unix-domain) --.

—sockets for

communication within a node. IPC (the default) may be more.
—efficient but is not

available on (exceptionally rare) systems without node-local.
—storage (e.g. /tmp);

on such systems, TCP may be used instead.
--zmg-write-host-info INFO_FILE

Store hostname and port information needed to connect to this.
—instance in

INFO_FILE. This allows the master and nodes assisting in..
—coordinating the

communication of other nodes to choose ports randomly. Downstream.
—nodes read this

file with --zmg-read-host-info and know where how to connect.
--zmg-read-host-info INFO_FILE

Read hostname and port information needed to connect to the master.
— (or other

coordinating node) from INFO_FILE. This allows the master and.
—nodes assisting in

coordinating the communication of other nodes to choose ports.

—randomly, writing

that information with --zmg-write-host-info for this instance to.
—read.
--zmg-upstream-rr-endpoint ENDPOINT

ZeroMQ endpoint to which to send request/response (task and.
—result) traffic toward

the master.
--zmg-upstream-ann-endpoint ENDPOINT

ZeroMQ endpoint on which to receive announcement (heartbeat and.
—shutdown

notification) traffic from the master.
--zmg-downstream-rr-endpoint ENDPOINT

(continues on next page)
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(continued from previous page)

ZeroMQ endpoint on which to listen for request/response (task and.
—result) traffic

from subsidiary workers.
--zmg-downstream-ann-endpoint ENDPOINT

ZeroMQ endpoint on which to send announcement (heartbeat and.
—»shutdown

notification) traffic toward workers.
--zmq-master-heartbeat MASTER_HEARTBEAT

Every MASTER_HEARTBEAT seconds, the master announces its presence..
—to workers.
--zmg-worker-heartbeat WORKER_HEARTBEAT

Every WORKER_HEARTBEAT seconds, workers announce their presence to.
—the master.
--zmg-timeout-factor FACTOR

Scaling factor for heartbeat timeouts. If the master doesn't hear.
—from a worker in

WORKER_HEARTBEAT*FACTOR, the worker is assumed to have crashed. If.
—a worker

doesn't hear from the master in MASTER_HEARTBEAT*FACTOR seconds,..
—the master is

assumed to have crashed. Both cases result in shutdown.
--zmg-startup-timeout STARTUP_TIMEOUT

Amount of time (in seconds) to wait for communication between the.
—master and at

least one worker. This may need to be changed on very large,..
—heavily-loaded

computer systems that start all processes simultaneously.
--zmg-shutdown-timeout SHUTDOWN_TIMEOUT

Amount of time (in seconds) to wait for workers to shut down.

6.1.12.1 westpa.cli.tools.w_direct module

westpa.cli.tools.w_direct.weight_dtype
alias of float64

class westpa.cli.tools.w_direct.WESTMasterCommand
Bases: WESTTool

Base class for command-line tools that employ subcommands

subparsers_title = None
subcommands = None
include_help_command = True

add_args (parser)
Add arguments specific to this tool to the given argparse parser.
process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)
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goO

Perform the analysis associated with this tool.
class westpa.cli.tools.w_direct.WESTParallelTool (wm_env=None)

Bases: WESTTool

Base class for command-line tools parallelized with wwmgr. This automatically adds and processes wwmgr

command-line arguments and creates a work manager at self.work_manager.

make_parser_and_process (prog=None, usage=None, description=None, epilog=None, args=None)
A convenience function to create a parser, call add_all_args(), and then call process_all_args(). The argu-
ment namespace is returned.

add_args (parser)
Add arguments specific to this tool to the given argparse parser.

process_args (args)
Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

goO
Perform the analysis associated with this tool.

main()
A convenience function to make a parser, parse and process arguments, then run self.go() in the master
process.

westpa.cli.tools.w_direct.sequence_macro_flux_to_rate(dataset, pops, istate, jstate, pairwise=True,
stride=None)
Convert a sequence of macrostate fluxes and corresponding list of trajectory ensemble populations to a sequence

of rate matrices.

If the optional pairwise is true (the default), then rates are normalized according to the relative probability of
the initial state among the pair of states (initial, final); this is probably what you want, as these rates will then
depend only on the definitions of the states involved (and never the remaining states). Otherwise (" pairwise” is
false), the rates are normalized according the probability of the initial state among all other states.

class westpa.cli.tools.w_direct.WKinetics

Bases: object
w_kinetics()

class westpa.cli.tools.w_direct.WESTKineticsBase (parent)
Bases: WESTSubcommand

Common argument processing for w_direct/w_reweight subcommands. Mostly limited to handling input and

output from w_assign.

add_args (parser)
Add arguments specific to this component to the given argparse parser.

process_args (args)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

class westpa.cli.tools.w_direct.AverageCommands (parent)
Bases: WESTKineticsBase
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default_output_file = 'direct.h5’

add_args (parser)

Add arguments specific to this component to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

stamp_mcbs_info (dataser)
open_files()

open_assignments()

print_averages (dataset, header, dim=1)

run_calculation(pi, nstates, start_iter, stop_iter, step_iter, dataset, eval_block, name, dim,
do_averages=False, **extra)

westpa.cli.tools.w_direct.mcbs_ci_correl (estimator_datasets, estimator, alpha, n_sets=None,
args=None, autocorrel_alpha=None, autocorrel_n_sets=None,
subsample=None, do_correl=True, mcbs_enable=None,
estimator_kwargs={})

Perform a Monte Carlo bootstrap estimate for the (1-alpha) confidence interval on the given dataset with
the given estimator. This routine is appropriate for time-correlated data, using the method described in Hu-
ber & Kim, “Weighted-ensemble Brownian dynamics simulations for protein association reactions” (1996),
doi:10.1016/S0006-3495(96)79552-8 to determine a statistically-significant correlation time and then reducing
the dataset by a factor of that correlation time before running a “classic” Monte Carlo bootstrap.

Returns (estimate, ci_lb, ci_ub, correl_time) where estimate is the application of the given
estimator to the input dataset, ci_lb and ci_ub are the lower and upper limits, respectively, of the (1-
alpha) confidence interval on estimate, and correl_time is the correlation time of the dataset, significant to
(I-autocorrel_alpha).
estimator is called as estimator(dataset, *args, **kwargs). Common estimators include:

* np.mean — calculate the confidence interval on the mean of dataset

* np.median — calculate a confidence interval on the median of dataset

* np.std — calculate a confidence interval on the standard deviation of datset.
n_sets is the number of synthetic data sets to generate using the given estimator, which will be chosen using
“get_bssize()"_ if n_sets is not given.

autocorrel_alpha (which defaults to alpha) can be used to adjust the significance level of the autocorre-
lation calculation. Note that too high a significance level (too low an alpha) for evaluating the significance of
autocorrelation values can result in a failure to detect correlation if the autocorrelation function is noisy.

The given subsample function is used, if provided, to subsample the dataset prior to running the full Monte
Carlo bootstrap. If none is provided, then a random entry from each correlated block is used as the value for
that block. Other reasonable choices include np.mean, np.median, (lambda x: x[0]) or (lambda x:
x[-11). In particular, using subsample=np .mean will converge to the block averaged mean and standard error,
while accounting for any non-normality in the distribution of the mean.

westpa.cli.tools.w_direct.accumulate_state_populations_from_labeled(labeled_bin_pops,
State_map, state_pops,
check_state_map=True)

class westpa.cli.tools.w_direct.DKinetics(parent)
Bases: WESTKineticsBase, WKinetics
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subcommand = 'init'

default_kinetics_file = 'direct.h5'

default_output_file = 'direct.h5’

help_text = 'calculate state-to-state kinetics by tracing trajectories'

description = 'Calculate state-to-state rates and transition event durations by
tracing\ntrajectories.\n\nA bin assignment file (usually "assign.h5") including
trajectory labeling\nis required (see "w_assign --help" for information on
generating this file).\n\nThis subcommand for w_direct is used as input for all
other w_direct\nsubcommands, which will convert the flux data in the output file
into\naverage rates/fluxes/populations with confidence intervals.\n\

Dl — — —m \
nOutput

format\

Dl o \n\

nThe output file (-o/--output, by default "direct.h5") contains the\nfollowing
datasets:\n\n " /conditional_fluxes [iteration] [state] [state]\n *(Floating-point)*
Macrostate-to-macrostate fluxes. These are **not**\n normalized by the population of
the initial macrostate.\n\n "~ /conditional_arrivals "~ [iteration][stateA][stateB]\n
*(Integer)* Number of trajectories arriving at state *stateB* in a given\n
iteration, given that they departed from *stateA*.\n\n "~ /total_fluxes™"

[iteration] [state]\n *(Floating-point)* Total flux into a given macrostate.\n\n
**/arrivals’ " [iteration][state]\n *(Integer)* Number of trajectories arriving at a
given state in a given\n iteration, regardless of where they originated.\n\n
**/duration_count™® [iteration]\n *(Integer)* The number of event durations recorded
in each iteration.\n\n " /durations®® [iteration][event duration]\n *(Structured --
see below)* Event durations for transition events ending\n during a given iteration.
These are stored as follows:\n\n istate\n *(Integer)* Initial state of transition
event.\n fstate\n *(Integer)* Final state of transition event.\n duration\n
*(Floating-point)* Duration of transition, in units of tau.\n weight\n
*(Floating-point)* Weight of trajectory at end of transition, **not**\n normalized
by initial state population.\n\nBecause state-to-state fluxes stored in this file
are not normalized by\ninitial macrostate population, they cannot be used as rates
without further\nprocessing. The " “w_direct kinetics’ "~ command is used to perform
this normalization\nwhile taking statistical fluctuation and correlation into
account. See\n “w_direct kinetics --help " for more information. Target fluxes
(total flux\ninto a given state) require no such normalization.\n\

RNEN

R e e L e L P P e e \
nCommand-line

options\

e it e e e e \n'

open_files()

goO

class westpa.cli.tools.w_direct.DKinAvg(parent)
Bases: AverageCommands

subcommand = 'kinetics'

help_text = 'Generates rate and flux values from a WESTPA simulation via tracing.'
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default_kinetics_file = 'direct.h5'

description = 'Calculate average rates/fluxes and associated errors from weighted
ensemble\ndata. Bin assignments (usually "assign.h5") and kinetics data
(usually\n"direct.h5") data files must have been previously generated
(see\n"w_assign --help" and "w_direct init --help" for information on\ngenerating
these files).\n\nThe evolution of all datasets may be calculated, with or without
confidence\nintervals.\n\

nThe output file (-o/--output, usually "direct.h5") contains the
following\ndataset:\n\n /avg_rates [state,state]\n (Structured -- see below)
State-to-state rates based on entire window of\n iterations selected.\n\n
/avg_total_fluxes [state]\n (Structured -- see below) Total fluxes into each state
based on entire\n window of iterations selected.\n\n /avg_conditional_fluxes
[state,state]\n (Structured -- see below) State-to-state fluxes based on entire
window of\n iterations selected.\n\nIf --evolution-mode is specified, then the
following additional datasets are\navailable:\n\n /rate_evolution

[window] [state] [state]\n (Structured -- see below). State-to-state rates based on
windows of\n iterations of varying width. If --evolution-mode=cumulative, then\n
these windows all begin at the iteration specified with\n --start-iter and grow in
length by --step-iter for each successive\n element. If --evolution-mode=blocked,
then these windows are all of\n width --step-iter (excluding the last, which may be
shorter), the first\n of which begins at iteration --start-iter.\n\n
/target_flux_evolution [window,state]\n (Structured -- see below). Total flux into a
given macro state based on\n windows of iterations of varying width, as in
/rate_evolution.\n\n /conditional_flux_evolution [window,state,state]\n (Structured
-- see below). State-to-state fluxes based on windows of\n varying width, as in
/rate_evolution.\n\nThe structure of these datasets is as follows:\n\n iter_start\n
(Integer) Iteration at which the averaging window begins (inclusive).\n\n
iter_stop\n (Integer) Iteration at which the averaging window ends (exclusive).\n\n
expected\n (Floating-point) Expected (mean) value of the observable as evaluated
within\n this window, in units of inverse tau.\n\n ci_lbound\n (Floating-point)
Lower bound of the confidence interval of the observable\n within this window, in
units of inverse tau.\n\n ci_ubound\n (Floating-point) Upper bound of the confidence
interval of the observable\n within this window, in units of inverse tau.\n\n
stderr\n (Floating-point) The standard error of the mean of the observable\n within
this window, in units of inverse tau.\n\n corr_len\n (Integer) Correlation length of
the observable within this window, in units\n of tau.\n\nEach of these datasets is
also stamped with a number of attributes:\n\n mcbs_alpha\n (Floating-point) Alpha
value of confidence intervals. (For example,\n *alpha=0.05* corresponds to a 95%
confidence interval.)\n\n mcbs_nsets\n (Integer) Number of bootstrap data sets used
in generating confidence\n intervals.\n\n mcbs_acalpha\n (Floating-point) Alpha
value for determining correlation lengths.\n\n\

nCommand-1line

options\

w_kinavg()

goO)
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class westpa.cli.tools.w_direct.DStateProbs(parent)

Bases: AverageCommands

subcommand = 'probs'
help_text = 'Calculates color and state probabilities via tracing.'
default_kinetics_file = 'direct.h5'

description = 'Calculate average populations and associated errors in state
populations from\nweighted ensemble data. Bin assignments, including macrostate
definitions,\nare required. (See "w_assign --help" for more information).\n\

R e \
nOutput

format\

i i et T L \n\

nThe output file (-o/--output, usually "direct.h5") contains the
following\ndataset:\n\n /avg_state_probs [state]\n (Structured -- see below)
Population of each state across entire\n range specified.\n\n /avg_color_probs
[state]\n (Structured -- see below) Population of each ensemble across entire\n
range specified.\n\nIf --evolution-mode is specified, then the following additional
datasets are\navailable:\n\n /state_pop_evolution [window][state]\n (Structured --
see below). State populations based on windows of\n iterations of varying width. If
--evolution-mode=cumulative, then\n these windows all begin at the iteration
specified with\n --start-iter and grow in length by --step-iter for each
successive\n element. If --evolution-mode=blocked, then these windows are all of\n
width --step-iter (excluding the last, which may be shorter), the first\n of which
begins at iteration --start-iter.\n\n /color_prob_evolution [window][state]\n
(Structured -- see below). Ensemble populations based on windows of\n iterations of
varying width. If --evolution-mode=cumulative, then\n these windows all begin at the
iteration specified with\n --start-iter and grow in length by --step-iter for each
successive\n element. If --evolution-mode=blocked, then these windows are all of\n
width --step-iter (excluding the last, which may be shorter), the first\n of which
begins at iteration --start-iter.\n\nThe structure of these datasets is as
follows:\n\n iter_start\n (Integer) Iteration at which the averaging window begins
(inclusive) .\n\n iter_stop\n (Integer) Iteration at which the averaging window ends
(exclusive) .\n\n expected\n (Floating-point) Expected (mean) value of the observable
as evaluated within\n this window, in units of inverse tau.\n\n ci_lbound\n
(Floating-point) Lower bound of the confidence interval of the observable\n within
this window, in units of inverse tau.\n\n ci_ubound\n (Floating-point) Upper bound
of the confidence interval of the observable\n within this window, in units of
inverse tau.\n\n stderr\n (Floating-point) The standard error of the mean of the
observable\n within this window, in units of inverse tau.\n\n corr_len\n (Integer)
Correlation length of the observable within this window, in units\n of tau.\n\nEach
of these datasets is also stamped with a number of attributes:\n\n mcbs_alpha\n
(Floating-point) Alpha value of confidence intervals. (For example,\n *alpha=0.05*
corresponds to a 95% confidence interval.)\n\n mcbs_nsets\n (Integer) Number of
bootstrap data sets used in generating confidence\n intervals.\n\n mcbs_acalpha\n
(Floating-point) Alpha value for determining correlation lengths.\n\n\

R L \
nCommand-line

options\

lm———— ——— \n'

calculate_state_populations(pops)
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w_stateprobs()

goO)

class westpa.cli.tools.w_direct.DAll (parent)

Bases: DStateProbs, DKinAvg, DKinetics

subcommand = 'all’
help_text = 'Runs the full suite, including the tracing of events.'
default_kinetics_file = 'direct.h5'

description = 'A convenience function to run init/kinetics/probs. Bin
assignments,\nincluding macrostate definitions, are required. (See\n"w_assign
--help" for more information).\n\nFor more information on the individual subcommands
this subs in for, run\nw_direct {init/kinetics/probs} --help.\n\

T e e e e e e e e e e e e \
nCommand-line

options\

R e e e L L e e e \n'
go ()

class westpa.cli.tools.w_direct.DAverage (parent)

Bases: DStateProbs, DKinAvg

subcommand = 'average'
help_text = 'Averages and returns fluxes, rates, and color/state populations.'
default_kinetics_file = 'direct.h5’

description = 'A convenience function to run kinetics/probs. Bin
assignments,\nincluding macrostate definitions, are required. (See\n"w_assign
--help" for more information).\n\nFor more information on the individual subcommands
this subs in for, run\nw_direct {kinetics/probs} --help.\n\

e e e L L L L e e \
nCommand-1line

options\

Bh i o o o e e e \n'
g0

class westpa.cli.tools.w_direct.WDirect

Bases: WESTMasterCommand, WESTParallelTool

prog = 'w_direct'

subcommands = [<class 'westpa.cli.tools.w_direct.DKinetics'>, <class
'westpa.cli.tools.w_direct.DAverage'>, <class 'westpa.cli.tools.w_direct.DKinAvg'>,
<class 'westpa.cli.tools.w_direct.DStateProbs'>, <class
'westpa.cli.tools.w_direct.DAll'>]

subparsers_title = 'direct kinetics analysis schemes'

westpa.cli.tools.w_direct.entry_point()
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6.1.13 w_select

usage:
w_select [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version]

[--max-queue-length MAX_QUEUE_LENGTH] [-W WEST_HSFILE] [--first-iter N_
. ITER]

[--last-iter N_ITER] [-p MODULE.FUNCTION] [-v] [-a] [-o OUTPUT]

[--serial | --parallel | --work-manager WORK_MANAGER] [--n-workers N_
- WORKERS]

[--zmg-mode MODE] [--zmq-comm-mode COMM_MODE] [--zmqg-write-host-info INFO_
~FILE]

[--zmg-read-host-info INFO_FILE] [--zmq-upstream-rr-endpoint ENDPOINT]

[--zmg-upstream-ann-endpoint ENDPOINT] [--zmg-downstream-rr-endpoint..
-»ENDPOINT]

[--zmg-downstream-ann-endpoint ENDPOINT] [--zmg-master-heartbeat MASTER_
. HEARTBEAT]

[--zmg-worker-heartbeat WORKER_HEARTBEAT] [--zmg-timeout-factor FACTOR]

[--zmg-startup-timeout STARTUP_TIMEOUT] [--zmg-shutdown-timeout SHUTDOWN_
- TIMEOUT]

Select dynamics segments matching various criteria. This requires a user-provided prediate function. By default, only
matching segments are stored. If the -a/—include-ancestors option is given, then matching segments and their ancestors
will be stored.

6.1.13.1 Predicate function

Segments are selected based on a predicate function, which must be callable as predicate(n_iter, iter_group)
and return a collection of segment IDs matching the predicate in that iteration.

The predicate may be inverted by specifying the -v/—invert command-line argument.

6.1.13.2 Output format

The output file (-o/—output, by default “select.h5”) contains the following datasets:

““/n_iter " [iteration]
*(Integer)* Iteration numbers for each entry in other datasets.

" /n_segs = [iteration]
*(Integer)* Number of segment IDs matching the predicate (or inverted
predicate, if -v/--invert is specified) in the given iteration.

" /seg_ids’ " [iteration][segment]
*(Integer)* Matching segments in each iteration. For an iteration
“‘n_iter ", only the first "~ ‘n_iter ' entries are valid. For example,
the full list of matching seg_ids in the first stored iteration is
" seg_ids[0][:n_segs[0]] ".

" /weights’ " [iteration][segment]
*(Floating-point)* Weights for each matching segment in " /seg_ids °
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6.1.13.3 Command-line arguments

optional arguments:

[—h, --help show this help message and exit ]

general options:

-r RCFILE, --rcfile RCFILE
use RCFILE as the WEST run-time configuration file (default: west.

—cfg)

--quiet emit only essential information

--verbose emit extra information

--debug enable extra checks and emit copious information
--version show program's version number and exit

parallelization options:

--max-queue-length MAX_QUEUE_LENGTH
Maximum number of tasks that can be queued. Useful to limit RAM.
—use for tasks that

have very large requests/response. Default: no limit.

WEST input data options:

-W WEST_HSFILE, --west-data WEST_HSFILE

Take WEST data from WEST_HS5FILE (default: read from the HDF5 file,
—.specified in

west.cfg).

iteration range:

--first-iter N_ITER Begin analysis at iteration N_ITER (default: 1).
--last-iter N_ITER Conclude analysis with N_ITER, inclusive (default: last completed.
—iteration).

selection options:

-p MODULE.FUNCTION, --predicate-function MODULE.FUNCTION

Use the given predicate function to match segments. This function.
—»should take an

iteration number and the HDF5 group corresponding to that.
—iteration and return a

sequence of seg_ids matching the predicate, as in "~ “match_
—predicate(n_iter,

iter_group) .
-v, --invert Invert the match predicate.
-a, --include-ancestors

Include ancestors of matched segments in output.

output options:
-0 OUTPUT, --output OUTPUT Write output to OUTPUT (default: select.h5).

parallelization options:
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--serial run in serial mode

--parallel run in parallel mode (using processes)

--work-manager WORK_MANAGER

use the given work manager for parallel task distribution..

—,Available work managers
are ('serial', 'threads', 'processes', 'zmq'); default is 'serial'

--n-workers N_WORKERS

Use up to N_WORKERS on this host, for work managers which support.
—this option. Use

® for a dedicated server. (Ignored by work managers which do not.
—support this

option.)

options for ZeroMQ (“zmgq”) work manager (master or node):

--zmg-mode MODE Operate as a master (server) or a node (workers/client). "server".

—1is a deprecated
synonym for "master" and "client" is a deprecated synonym for "node

n
—

--zmg-comm-mode COMM_MODE
Use the given communication mode -- TCP or IPC (Unix-domain) --.

—sockets for

communication within a node. IPC (the default) may be more.
—efficient but is not

available on (exceptionally rare) systems without node-local.
—storage (e.g. /tmp);

on such systems, TCP may be used instead.
--zmg-write-host-info INFO_FILE

Store hostname and port information needed to connect to this.
—instance in

INFO_FILE. This allows the master and nodes assisting in..
—coordinating the

communication of other nodes to choose ports randomly. Downstream.
—nodes read this

file with --zmg-read-host-info and know where how to connect.
--zmg-read-host-info INFO_FILE

Read hostname and port information needed to connect to the master.
— (or other

coordinating node) from INFO_FILE. This allows the master and.
—nodes assisting in

coordinating the communication of other nodes to choose ports.

—randomly, writing

that information with --zmg-write-host-info for this instance to.
—read.
--zmg-upstream-rr-endpoint ENDPOINT

ZeroMQ endpoint to which to send request/response (task and.
—result) traffic toward

the master.
--zmg-upstream-ann-endpoint ENDPOINT

ZeroMQ endpoint on which to receive announcement (heartbeat and.
—shutdown

notification) traffic from the master.
--zmg-downstream-rr-endpoint ENDPOINT

(continues on next page)
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(continued from previous page)

ZeroMQ endpoint on which to listen for request/response (task and.
—result) traffic

from subsidiary workers.
--zmg-downstream-ann-endpoint ENDPOINT

ZeroMQ endpoint on which to send announcement (heartbeat and.
—»shutdown

notification) traffic toward workers.
--zmq-master-heartbeat MASTER_HEARTBEAT

Every MASTER_HEARTBEAT seconds, the master announces its presence..
—to workers.
--zmg-worker-heartbeat WORKER_HEARTBEAT

Every WORKER_HEARTBEAT seconds, workers announce their presence to.
—the master.
--zmg-timeout-factor FACTOR

Scaling factor for heartbeat timeouts. If the master doesn't hear.
—from a worker in

WORKER_HEARTBEAT*FACTOR, the worker is assumed to have crashed. If.
—a worker

doesn't hear from the master in MASTER_HEARTBEAT*FACTOR seconds,..
—the master is

assumed to have crashed. Both cases result in shutdown.
--zmg-startup-timeout STARTUP_TIMEOUT

Amount of time (in seconds) to wait for communication between the.
—master and at

least one worker. This may need to be changed on very large,..
—heavily-loaded

computer systems that start all processes simultaneously.
--zmg-shutdown-timeout SHUTDOWN_TIMEOUT

Amount of time (in seconds) to wait for workers to shut down.

6.1.13.4 westpa.cli.tools.w_select module

class westpa.cli.tools.w_select.WESTParallelTool (wm_env=None)
Bases: WESTTool
Base class for command-line tools parallelized with wwmgr. This automatically adds and processes wwmgr
command-line arguments and creates a work manager at self.work_manager.
make_parser_and_process (prog=None, usage=None, description=None, epilog=None, args=None)

A convenience function to create a parser, call add_all_args(), and then call process_all_args(). The argu-
ment namespace is returned.

add_args (parser)
Add arguments specific to this tool to the given argparse parser.
process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

goO
Perform the analysis associated with this tool.
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main()
A convenience function to make a parser, parse and process arguments, then run self.go() in the master
process.

class westpa.cli.tools.w_select.WESTDataReader

Bases: WESTToolComponent

Tool for reading data from WEST-related HDF5 files. Coordinates finding the main HDFS5 file from west.cfg or

command line arguments, caching of certain kinds of data (eventually), and retrieving auxiliary data sets from

various places.

add_args (parser)

Add arguments specific to this component to the given argparse parser.

process_args (args)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

open(mode="r")

close()

property weight_dsspec
property parent_id_dsspec

class westpa.cli.tools.w_select.IterRangeSelection(data_manager=None)
Bases: WESTToolComponent

Select and record limits on iterations used in analysis and/or reporting. This class provides both the user-facing
command-line options and parsing, and the application-side API for recording limits in HDF5.

HDFS5 datasets calculated based on a restricted set of iterations should be tagged with the following attributes:
first_iter
The first iteration included in the calculation.
last_iter
One past the last iteration included in the calculation.
iter_step
Blocking or sampling period for iterations included in the calculation.
add_args (parser)

Add arguments specific to this component to the given argparse parser.

process_args (args, override_iter_start=None, override_iter_stop=None, default_iter_step=1)
Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

iter_block_iter()
Return an iterable of (block_start,block_end) over the blocks of iterations selected by —first-iter/—last-
iter/—step-iter.

n_iter_blocks()
Return the number of blocks of iterations (as returned by iter_block_iter) selected by —first-iter/—last-
iter/—step-iter.

record_data_iter_range (h5object, iter_start=None, iter_stop=None)
Store attributes iter_start and iter_stop on the given HDF5 object (group/dataset)
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record_data_iter_step(hSobject, iter_step=None)
Store attribute iter_step on the given HDF5 object (group/dataset).

check_data_iter_range_least (h5object, iter_start=None, iter_stop=None)
Check that the given HDFS5 object contains (as denoted by its iter_start/iter_stop attributes) data at
least for the iteration range specified.

check_data_iter_range_equal (h5object, iter_start=None, iter_stop=None)
Check that the given HDF5 object contains (as denoted by its iter_start/iter_stop attributes) data
exactly for the iteration range specified.

check_data_iter_step_conformant (h5object, iter_step=None)
Check that the given HDF5 object contains per-iteration data at an iteration stride suitable for extracting
data with the given stride (in other words, the given iter_step is a multiple of the stride with which data
was recorded).

check_data_iter_step_equal (h5object, iter_step=None)
Check that the given HDFS object contains per-iteration data at an iteration stride the same as that specified.

slice_per_iter_data(dataset, iter_start=None, iter_stop=None, iter_step=None, axis=0)
Return the subset of the given dataset corresponding to the given iteration range and stride. Unless other-
wise specified, the first dimension of the dataset is the one sliced.

iter_range (iter_start=None, iter_stop=None, iter_step=None, dtype=None)
Return a sequence for the given iteration numbers and stride, filling in missing values from those stored on
self. The smallest data type capable of holding iter_stop is returned unless otherwise specified using
the dtype argument.

class westpa.cli.tools.w_select.ProgressIndicatorComponent
Bases: WESTToolComponent

add_args (parser)
Add arguments specific to this component to the given argparse parser.
process_args (args)

Take argparse-processed arguments associated with this component and deal with them appropriately (set-
ting instance variables, etc)

westpa.cli.tools.w_select.seg_id_dtype
alias of int64

westpa.cli.tools.w_select.n_iter_dtype
alias of uint32

westpa.cli.tools.w_select.weight_dtype
alias of float64

westpa.cli.tools.w_select.get_object(object_name, path=None)
Attempt to load the given object, using additional path information if given.

class westpa.cli.tools.w_select.WSelectTool
Bases: WESTParallelTool

prog = 'w_select'
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description = 'Select dynamics segments matching various criteria. This requires
a\nuser-provided prediate function. By default, only matching segments are\nstored.
If the -a/--include-ancestors option is given, then matching segments\nand their
ancestors will be stored.\n\n\

B o o e e e \
nPredicate

function\

R e e L L L L P e \n\

nSegments are selected based on a predicate function, which must be callable\nas
““predicate(n_iter, iter_group) = and return a collection of segment IDs\nmatching
the predicate in that iteration.\n\nThe predicate may be inverted by specifying the
-v/--invert command-line\nargument.\n\n\

R e et L L P L e e \
nOutput

format\

Bh i o o e e e e e \n\

nThe output file (-o/--output, by default "select.h5") contains the
following\ndatasets:\n\n " /n_iter " [iteration]\n *(Integer)* Iteration numbers for
each entry in other datasets.\n\n " /n_segs’ = [iteration]\n *(Integer)* Number of
segment IDs matching the predicate (or inverted\n predicate, if -v/--invert is
specified) in the given iteration.\n\n " /seg_ids’ " [iteration][segment]\n
*(Integer)* Matching segments in each iteration. For an iteration\n " "n_iter ", only
the first " "n_iter’ " entries are valid. For example,\n the full list of matching
seg_ids in the first stored iteration is\n " “seg_ids[0][:n_segs[0]] ~.\n\n

ENEN

**/weights® " [iteration][segment]\n *(Floating-point)* Weights for each matching
segment in "~ /seg_ids” " .\n\n\
et el e DL L L L L \
nCommand-line

arguments\

- —— e \n'

add_args (parser)

Add arguments specific to this tool to the given argparse parser.

process_args (args)

Take argparse-processed arguments associated with this tool and deal with them appropriately (setting
instance variables, etc)

goO
Perform the analysis associated with this tool.

westpa.cli.tools.w_select.entry_point()

6.1.14 w_states

usage:
w_states [-h] [-r RCFILE] [--quiet | --verbose | --debug] [--version]

[--show | --append | --replace] [--bstate-file BSTATE_FILE] [--bstate.
—.BSTATES]

[--tstate-file TSTATE_FILE] [--tstate TSTATES]

[--serial | --parallel | --work-manager WORK_MANAGER] [--n-workers N_
—WORKERS]

(continues on next page)
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(continued from previous page)

[--zmg-mode MODE] [--zmg-comm-mode COMM_MODE] [--zmq-write-host-info INFO_

—FILE]

[--zmg-read-host-info INFO_FILE] [--zmg-upstream-rr-endpoint ENDPOINT]

[--zmg-upstream-ann-endpoint ENDPOINT] [--zmg-downstream-rr-endpoint..
—ENDPOINT]

[--zmg-downstream-ann-endpoint ENDPOINT] [--zmg-master-heartbeat MASTER_
--HEARTBEAT]

[--zmg-worker-heartbeat WORKER_HEARTBEAT] [--zmg-timeout-factor FACTOR]

[--zmg-startup-timeout STARTUP_TIMEOUT] [--zmg-shutdown-timeout SHUTDOWN_
. TIMEOUT]

Display or manipulate basis (initial) or target (recycling) states for a WEST simulation. By default, states are displayed
(or dumped to files). If --replace is specified, all basis/target states are replaced for the next iteration. If --append is
specified, the given target state(s) are appended to the list for the next iteration. Appending basis states is not permitted,
as this would require renormalizing basis state probabilities in ways that may be error-prone. Instead, use w_states
--show --bstate-file=bstates.txt andthen editthe resulting bstates. txt file to include the new desired basis
state