

    
      
          
            
  


pyiron
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 [https://travis-ci.org/pyiron/pyiron][image: _images/downloads.svg][image: _images/latest_release_date.svg]pyiron - an integrated development environment (IDE) for computational materials science. It combines several tools in a common platform:


	Atomic structure objects – compatible to the Atomic Simulation Environment (ASE) [https://wiki.fysik.dtu.dk/ase/].


	Atomistic simulation codes – like LAMMPS [http://lammps.sandia.gov] and VASP [https://www.vasp.at].


	Feedback Loops – to construct dynamic simulation life cycles.


	Hierarchical data management – interfacing with storage resources like SQL and HDF5 [https://support.hdfgroup.org/HDF5/].


	Integrated visualization – based on NGLview [https://github.com/arose/nglview].


	Interactive simulation protocols - based on Jupyter notebooks [http://jupyter.org].


	Object oriented job management – for scaling complex simulation protocols from single jobs to high-throughput simulations.




[image: Screenshot of pyiron running inside jupyterlab.]
pyiron (called pyron) is developed in the Computational Materials Design department [https://www.mpie.de/CM] of Joerg Neugebauer [https://www.mpie.de/person/43010/2763386] at the Max Planck Institut für Eisenforschung (Max Planck Institute for iron research) [https://www.mpie.de/2281/en]. While its original focus was to provide a framework to develop and run complex simulation protocols as needed for ab initio thermodynamics it quickly evolved into a versatile tool to manage a wide variety of simulation tasks. In 2016 the Interdisciplinary Centre for Advanced Materials Simulation (ICAMS) [http://www.icams.de] joined the development of the framework with a specific focus on high throughput applications. In 2018 pyiron was released as open-source project.


Note

pyiron 0.X – Disclaimer: With the first open source release of pyiron under the BSD license [https://github.com/pyiron/pyiron/blob/master/LICENSE] we provide a fully functional core platform. We are currently working on finalizing various plugins, e.g. to enhance high throughput simulations, for Computational Phase Studies [https://www.mpie.de/2891195/computational_phase_studies], and Electrochemistry and Corrosion [https://www.mpie.de/3119070/Corrosion]. The code is published on Github.org [https://github.com/pyiron], PyPi.org [https://pypi.org/user/pyiron/] and Anaconda.org [https://anaconda.org/pyiron]




Explore pyiron

We provide various options to install, explore and run pyiron:


	Workstation Installation (recommeded): for Windows, Linux or Mac OS X workstations (interface for local VASP executable, support for the latest jupyterlab based GUI)


	Mybinder.org (beta): test pyiron directly in your browser (no VASP license, no visualization, only temporary data storage)


	Docker (for demonstration): requires Docker installation (no VASP license, only temporary data storage)







Join the development

Please contact us if you are interested in using pyiron:


	to interface your simulation code or method


	implementing high-throughput approaches based on atomistic codes


	to learn more about method development and Big Data in material science.




Please also check out the pyiron contributing guidelines




News


	22nd May 2020: pyiron 0.2.15 released. By now pyiron was downloaded over 20000 times on conda-forge [https://anaconda.org/conda-forge/pyiron/] and gained attention with close to 100 stars on github [https://github.com/pyiron/pyiron/stargazers/].


	8th May 2020: The tutorials of the 1st virtual pyiron workshop are now available online [https://pyiron.github.io/pyiron-virtual-workshop-2020/].


	23rd March 2020: Cancellation of the 1st pyiron workshop [http://potentials.rub.de] due to COVID-19.


	20th December 2019: Announcement of the 1st pyiron workshop [http://potentials.rub.de] in Bochum (Germany) from the 31st of March to the 2nd of April 2020.


	09th November 2019: pyiron was downloaded over 10000 times on conda-forge [https://anaconda.org/conda-forge/pyiron/] and gained attention with over 50 stars on github [https://github.com/pyiron/pyiron/stargazers/].


	10th October 2019: pyiron 0.2.9 released.


	20th June 2019: pyiron was downloaded over 5000 times on conda-forge [https://anaconda.org/conda-forge/pyiron/] and 70% of our code are covered with unit tests [https://coveralls.io/github/pyiron/pyiron?branch=master].


	10th May 2019: pyiron documentation hosted on readthedocs.org [https://pyiron.readthedocs.io].


	24th March 2019: pyiron 0.2.2 released.


	15th March 2019: pyiron paper available as open access [https://doi.org/10.1016/j.commatsci.2018.07.043] .


	20th January 2019: pyiron 0.2.1 released.


	15th December 2019: pyiron was downloaded over 2000 times on conda-forge [https://anaconda.org/conda-forge/pyiron/] .


	21st November 2018: pyiron 0.2.0 released.


	2nd August 2018: pyiron 0.1.8 released.


	21st July 2018: pyiron paper accepted.


	20th July 2018: pyiron 0.1.7 released.


	25th May 2018: pyiron 0.1.5 released.


	11th May 2018: pyiron 0.1.3 published on conda-forge [https://anaconda.org/conda-forge/pyiron/] install pyiron using: conda install -c conda-forge pyiron


	07th May 2018: pyiron paper submitted


	05th April 2018: test pyiron on mybinder.org (beta)


	27th March 2018: pyiron is available on anaconda.org [https://anaconda.org/pyiron/] install pyiron using: conda install -c pyiron -c conda-forge pyiron


	27th February 2018: pyiron is available on pypi.org [https://pypi.org/user/pyiron/] install pyiron using: pip install pyiron


	05th December 2017: The pyiron website goes online.







Citing

If you use pyiron in your research, please consider citing the following work:

@article{pyiron-paper,
  title = {pyiron: An integrated development environment for computational materials science},
  journal = {Computational Materials Science},
  volume = {163},
  pages = {24 - 36},
  year = {2019},
  issn = {0927-0256},
  doi = {https://doi.org/10.1016/j.commatsci.2018.07.043},
  url = {http://www.sciencedirect.com/science/article/pii/S0927025618304786},
  author = {Jan Janssen and Sudarsan Surendralal and Yury Lysogorskiy and Mira Todorova and Tilmann Hickel and Ralf Drautz and Jörg Neugebauer},
  keywords = {Modelling workflow, Integrated development environment, Complex simulation protocols},
}





Read more about citing individual modules/ plugins of pyiron and the implemented simulation codes.










            

          

      

      

    

  

    
      
          
            
  


About


Introduction

[image: Screenshot of pyiron running inside jupyterlab.]
pyiron is an integrated development environment for implementing, testing, and running simulations in computational materials science. It combines several tools in a common platform:


	Atomic structure objects – compatible to the Atomic Simulation Environment (ASE) [https://wiki.fysik.dtu.dk/ase/].


	Atomistic simulation codes – like LAMMPS [http://lammps.sandia.gov] and VASP [https://www.vasp.at].


	Feedback Loops – to construct dynamic simulation life cycles.


	Hierarchical data management – interfacing with storage resources like SQL and HDF5 [https://support.hdfgroup.org/HDF5/].


	Integrated visualization – based on NGLview [https://github.com/arose/nglview].


	Interactive simulation protocols - based on Jupyter notebooks [http://jupyter.org].


	Object oriented job management – for scaling complex simulation protocols from single jobs to high-throughput simulations.




pyiron (called pyron) is developed in the Computational Materials Design department [https://www.mpie.de/CM] of Joerg Neugebauer [https://www.mpie.de/person/43010/2763386] at the Max Planck Institut für Eisenforschung (Max Planck Institute for iron research) [https://www.mpie.de/2281/en]. While its original focus was to provide a framework to develop and run complex simulation protocols as needed for ab initio thermodynamics it quickly evolved into a versatile tool to manage a wide variety of simulation tasks. In 2016 the Interdisciplinary Centre for Advanced Materials Simulation (ICAMS) [http://www.icams.de] joined the development of the framework with a specific focus on high throughput applications. In 2018 pyiron was released as open-source project.




Getting Help

Technical issues and bugs should be reported on Github [https://github.com/pyiron] all other questions can be asked on stackoverflow using the tag pyiron [https://stackoverflow.com/questions/tagged/pyiron].




Release history


Release 0.2.0 (2018)


	Implement interactive interface to communicate with codes at runtime.







Release 0.1.0 (2018)


	opensource release - licensed under the BSD license.


	installation available on pip and anaconda.


	moved opensource repository to github.







Release 0.0.9 (2017)


	Name changed from PyIron to pyiron


	Fileoperations implemented (move, copy_to and remove).


	NGLview for visualisation.


	Atoms class speedup.


	Serial- and parallelmaster work with the cluster environment.


	Python 3.6 support added.







Release 0.0.8 (2016)


	Rewirte serial- and parallelmaster.


	Deprecated Qt environment in favor of jupyter.


	Python 3.5 support added.


	Use anaconda as recommended Python environment.


	Switch to Gitlab rather than subversion.







Release 0.0.5 (2015)


	Linux and Mac OS X support added.


	ASE compatible atom and atoms class.







Release 0.0.1 (2011)


	initial version named PyCMW












            

          

      

      

    

  

    
      
          
            
  


Installation


Note

Before you install: We provide various levels of environments to test pyiron:


	Local Installation (recommeded): for Windows, Linux or Mac OS X workstation (interface for local VASP executable, support for the latest jupyterlab based GUI)


	Mybinder.org (beta): test pyiron directly in your browser (no VASP license, only temporary data storage)


	Docker (for demonstration): requires docker installation (no VASP license, only temporary data storage)







Workstation Installation (recommeded)


Requirements

When you start to develop your own simulation protocols we recommend a local installation. Inside the pyiron anaconda repository [https://anaconda.org/pyiron] we provide precompiled executables for Linux, Mac OS X and Windows with Python 2.7, 3.5, 3.6 and 3.7 and the other packages are available inside the conda-forge [https://conda-forge.org] channel.




Install pyiron package

As pyiron is written in Python you can install pyiron either via anaconda [https://www.anaconda.com] (recommended) or via pip.


Install via anaconda (recommended):

To install anaconda [https://www.anaconda.com]  you can download the anaconda distribution [https://www.anaconda.com/download/]. Following the installation update to the latest version of conda from conda-forge [https://conda-forge.org].

conda update -c conda-forge conda





After the update of the anaconda environment you can install pyiron using:

conda install -c conda-forge pyiron








Install via pip:

pip is installed on Linux and Mac Os X by default and is included in most Python distributions. To install pyiron via pip type:

pip install pyiron





While the anaconda installation already includes the lammps executable, the pip installation requires the user to include a lammps executable named lmp_serial for Linux and Mac Os X or lmp_serial.exe for windows in their PATH.






Visualization

In addition to the pyiron package we recommend installing the NGLview visualization framework [https://github.com/arose/nglview].


Stable version – for jupyter notebooks (recommended):

conda install -c conda-forge nglview
jupyter nbextension install nglview --py --sys-prefix
jupyter nbextension enable nglview --py --sys-prefix








Stable version – for jupyter lab

conda install -c conda-forge nodejs nglview
jupyter labextension install @jupyter-widgets/jupyterlab-manager --no-build
jupyter labextension install nglview-js-widgets










Simulation code: Lammps

pyiron supports the simulation codes VASP [https://www.vasp.at] for DFT calculation and Lammps [https://lammps.sandia.gov]  for molecular dynamics calculation. While VASP requires a separate license and therefore has to be configured by the user, Lammps is available as opensource code and can be installed from anaconda.


For Linux and Mac Os X (for Python 2.7, 3.5, 3.6 and 3.7):

conda install -c conda-forge lammps








For windows:

conda install -c pyiron lammps










Configuration

After the installation of pyiron we need to configure pyiron. The default configuration can be generated automatically. In the terminal, start a new Python session and import pyiron:

> import pyiron
> pyiron.install()
>>> It appears that pyiron is not yet configured, do you want to create a default start configuration (recommended: yes). [yes/no]:
> yes
> exit()





The configuration does the following steps in the background:


	Create an ~/.pyiron config file – with the default settings (for simple installations)


	Create an ~/pyiron/projects directory – pyiron can only execute calculation within this project directory to prevent any interference, with other tools or simulation management solutions.


	Create an ~/pyiron/resources directory – this directory includes the link to the executables and potentials, sorted by code. The potentials for lammps are inside pyiron_lammps and those for vasp can be placed in pyiron_vasp.







First calculation

After the successful configuration you can start your first pyiron calculation. Navigate to the the projects directory and start a jupyter notebook or jupyter lab session correspondingly:

cd ~/pyiron/projects
jupyter notebook





or

cd ~/pyiron/projects
jupyter lab





Open a new jupyter notebook and inside the notebook you can now validate your pyiron calculation by creating a test project, setting up an initial structure of bcc Fe and visualize it using NGLview.

from pyiron import Project
pr = Project('test')
basis = pr.create_structure('Fe', 'bcc', 2.78)
basis.plot3d()





Finally a first lammps calculation can be executed by:

ham = pr.create_job(pr.job_type.Lammps, 'lammpstestjob')
ham.structure = basis
ham.potential = ham.list_potentials()[0]
ham.run()








Next step

To get a better overview of all the available functionality inside pyiron we recommend the examples provided in the examples section - Tutorials.






Computer Cluster (HPC)

While the local Installation is designed to scale beyond a single workstation, further multi user extensions are required like:


	Jupyterhub [https://github.com/jupyterhub/jupyterhub] for managing multiple Jupyter Sessions.


	PostgreSQL [https://www.postgresql.org] database for scalability.


	Queuing system for job management.


	Access Control lists for sharing files between users.




For further details please open a support request.




Mybinder.org (beta)


Warning

Mybinder.org is currently in beta stage, it should not take longer than a minute to load. We are sorry for the inconvenience.



You can test pyiron on Mybinder.org (beta) [https://mybinder.org/v2/gh/pyiron/pyiron/master?urlpath=lab], without the need of a local installation. This installation comes with the following limitations:


	No VASP [https://www.vasp.at] license, DFT calculation can be imported and loaded but the execution is disabled.


	No visualization of atomistic structures using NGLview [https://github.com/arose/nglview].


	Only temporary data storage, when you leave your session on Mybinder.org (beta) [https://mybinder.org/v2/gh/pyiron/pyiron/master?urlpath=lab] the environment is reset.




The Mybinder service [https://mybinder.org] is the most flexible way to test pyiron and get a first impression.
Start pyiron on MyBinder.org to test your first pyiron examples. [https://mybinder.org/v2/gh/pyiron/pyiron/master?urlpath=lab]




Docker (for demonstration)

Commonly it is easier to install pyiron directly using anaconda following the Local Installation (Workstation) instead of installing Docker. If you already setup Docker on your system, you might still be interested in downloading the pyiron container. While Mybinder.org (beta) [https://mybinder.org/v2/gh/pyiron/examples.git/master?urlpath=lab] is based on a similar Docker [https://www.docker.com] image, running the Docker image locally enables more flexibility. In particular the graphical user interface is fully supported in this version. Still the following limitations remain:


	No VASP [https://www.vasp.at] license, DFT calculation can be imported and loaded but the execution is disabled.


	Only temporary data storage, when you shutdown your Docker [https://www.docker.com] instance the environment is reset.




This installation of pyiron is most suitable for presentations. After the local installation of Docker [https://www.docker.com] there are two versions to choose from stable version based on jupyter notebooks [http://jupyter.org] and the latest beta version based on jupyter lab [https://github.com/jupyterlab/jupyterlab]. For both versions the first command downloads the image from Dockerhub [https://hub.docker.com/r/pyiron/pyiron/] and the second command executes it locally.


Docker image with jupyter notebook (stable)

docker pull pyiron/pyiron:latest





docker run -i -t -p 8888:8888 pyiron/pyiron /bin/bash -c "source /srv/conda/envs/notebook/bin/activate; jupyter notebook --notebook-dir=/home/pyiron/ --ip='*' --port=8888"








Docker image with jupyter lab (beta)

docker pull pyiron/pyiron:latest





docker run -i -t -p 8888:8888 pyiron/pyiron /bin/bash -c "source /srv/conda/envs/notebook/bin/activate; jupyter lab --notebook-dir=/home/pyiron/ --ip='*' --port=8888"








Connect

After the run command the following line is displayed: Copy/paste this URL into your browser when you connect for the first time, to login with a token:

http://localhost:8888/?token=<your_token>





Open the link with your personal jupyter token <your_token> in the browser of your choice. Just like the Binder image also the Docker image comes with the examples preinstalled.












            

          

      

      

    

  

    
      
          
            
  


Tutorials



	First steps through pyiron
	Perform a LAMMPS MD simulation

	Analyze the calculation

	Perform a series of jobs

	Create a series of projects





	Energy volume curve
	Theory

	Initialisation

	Atomistic structure

	Calculation

	Analysis

	Encut Dependence
	Functions

	Calculation

	Analysis





	Fitting
	Birch Marnaghan

	Vinet





	Murnaghan Module

	Common mistakes
	Not copying the basis

	Rescaling the cell









	Creating structures in pyiron
	Bulk crystals
	Using create_structure()

	Using create_ase_bulk()





	Creating surfaces (using ASE)

	Creating structures without importing the project class
	Using the ASE spacegroup class





	Accessing the properties of the structure object

	Point defects
	Creating a single vacancy

	Creating multiple vacancies

	Random substitutial alloys





	Explicit definition of the structure

	Importing from cif/other file formats





	Data mining using pyiron tables
	Creating a dummy job to get list of potentials

	Creating a Murnaghan job for each potential in their respective subprojects

	Analysis using PyironTables
	Defining filter functions

	Defining functions that act on jobs

	Creating a pyiron table









	Phonopy in pyiron
	Helper functions

	Thermal Expansion
	Relax the unit cell

	Relax the bulk supercell

	Calculate phonons

	Calculate thermal expansivity





	Vacancies and diffusion
	Stable vacancy structures

	DOS

	Attack frequency









	Workfunction of hcp (0001) surfaces
	Calculating the Workfunction of Mg(0001)
	Structure creation

	Using selective dynamics

	Setup and execution

	Submitting to the queue (optional)

	Choosing an appropriate executable

	Execution

	Post processing





	Looping over a series of hcp(0001) surfaces
	Loading and analyzing

	Compiling data in a table using pandas









	Molecular dynamics simulations of bulk water
	Creating the initial structure

	Equilibrate water structure

	Full equilibration

	Structure analysis
	Distribution of the O-H bond length

	Distribution of the O-O bond lengths









	Importing finished VASP calculations












            

          

      

      

    

  

    
      
          
            
  


First steps through pyiron

This section gives a brief introduction about fundamental concepts of pyiron and how they can be used to setup, run and analyze atomic simulations. As a first step we import the libraries numpy [http://www.numpy.org/] for data analysis and matplotlib [https://matplotlib.org/] for visualization.


[1]:






import numpy as np
%matplotlib inline
import matplotlib.pylab as plt







To import pyiron simply use:


[2]:






from pyiron.project import Project







The Project object introduced below is central in pyiron. It allows to name the project as well as to derive all other objects such as structures, jobs etc. without having to import them. Thus, by code completion Tab the respective commands can be found easily.

We now create a pyiron Project named ‘first_steps’.


[3]:






pr = Project(path='first_steps')







The project name also applies for the directory that is created for the project.


Perform a LAMMPS MD simulation

Having created an instance of the pyiron Project we now perform a LAMMPS [http://lammps.sandia.gov/] molecular dynamics simulation.

For this basic simulation example we construct an fcc Al crystal in a cubic supercell (cubic=True). For more details on generating structures, please have a look at our structures example


[4]:






basis = pr.create_ase_bulk('Al', cubic=True)
supercell_3x3x3 = basis.repeat([3, 3, 3])
supercell_3x3x3.plot3d()

















Here create_ase_bulk uses the ASE bulk module [https://wiki.fysik.dtu.dk/ase/ase/build/build.html]. The structure can be modified - here we extend the original cell to a 3x3x3 supercell (repeat([3, 3, 3]). Finally, we plot the structure using NGlview [http://nglviewer.org/nglview/latest/api.html].

The project object allows to create various simulation job types. Here, we create a LAMMPS job.


[5]:






job = pr.create_job(job_type=pr.job_type.Lammps, job_name='Al_T800K')







Further, we specify a Molecular Dynamics simulation at \(T=800\) K using the supercell structure created above.


[6]:






job.structure = supercell_3x3x3
job.calc_md(temperature=800, pressure=0, n_ionic_steps=10000)







To see all available interatomic potentials which are compatible with the structure (for our example they must contain Al) and the job type (here LAMMPS) we call job.list_potentials().


[7]:






job.list_potentials()








[7]:







['Al_Mg_Mendelev_eam', 'Zope_Ti_Al_2003_eam', 'Al_H_Ni_Angelo_eam']






From the above let us select the first potential in the list.


[8]:






pot = job.list_potentials()[0]
print ('Selected potential: ', pot)
job.potential = pot













Selected potential:  Al_Mg_Mendelev_eam






To run the LAMMPS simulation (locally) we now simply use:


[9]:






job.run()










Analyze the calculation

After the simulation has finished the information about the job can be accessed through the Project object.


[10]:






job = pr['Al_T800K']
job








[10]:







{'groups': ['input', 'output'], 'nodes': ['NAME', 'server', 'VERSION', 'TYPE']}






Printing the job object (note that in Jupyter we don’t have to call a print statement if the variable/object is in the last line). The output lists the variables (nodes) and the directories (groups). To get a list of all variables stored in the generic output we type:


[11]:






job['output/generic']








[11]:







{'groups': [], 'nodes': ['temperatures', 'positions', 'steps', 'forces', 'energy_pot', 'energy_tot', 'volume', 'cells', 'pressures', 'unwrapped_positions', 'time']}






An animated 3d plot of the MD trajectories is created by:


[12]:






job.animate_structure()

















To analyze the temperature evolution we plot it as function of the MD step.


[13]:






temperatures = job['output/generic/temperature']
steps = job['output/generic/steps']
plt.plot(steps, temperatures)
plt.xlabel('MD step')
plt.ylabel('Temperature [K]');












[image: ../../_images/source_notebooks_first_steps_32_0.png]




In the same way we can plot the trajectories.


[14]:






pos = job['output/generic/positions']
x, y, z = [pos[:, :, i] for i in range(3)]
sel = np.abs(z) < 0.1
fig, axs = plt.subplots(1,1)
axs.scatter(x[sel], y[sel])
axs.set_xlabel('x [$\AA$]')
axs.set_ylabel('y [$\AA$]')
axs.set_aspect('equal', 'box');












[image: ../../_images/source_notebooks_first_steps_34_0.png]







Perform a series of jobs

To run the MD simulation for various temperatures we can simply loop over the desired temperature values.


[15]:






for temperature in np.arange(200, 1200, 200):
    job = pr.create_job(pr.job_type.Lammps,
                        'Al_T{}K'.format(int(temperature)))
    job.structure = supercell_3x3x3
    job.potential = pot
    job.calc_md(temperature=temperature,
                pressure=0,
                n_ionic_steps=10000)
    job.run()







To inspect the list of jobs in our current project we type (note that the existing job from the previous excercise at \(T=800\) K has been recognized and not run again):


[16]:






pr








[16]:







['Al_T600K', 'Al_T800K', 'Al_T1000K', 'Al_T200K', 'Al_T400K']






We can now iterate over the jobs and extract volume and mean temperature.


[17]:






vol_lst, temp_lst = [], []
for job in pr.iter_jobs(convert_to_object=False):
    volumes = job['output/generic/volume']
    temperatures = job['output/generic/temperature']
    temp_lst.append(np.mean(temperatures[:-20]))
    vol_lst.append(np.mean(volumes[:-20]))







Then we can use the extracted information to plot the thermal expansion, calculated within the \(NPT\) ensemble. For plotting the temperature values in ascending order the volume list is mapped to the sorted temperature list.


[18]:






plt.figure()
vol_lst[:] = [vol_lst[np.argsort(temp_lst)[k]]
              for k in range(len(vol_lst))]
plt.plot(sorted(temp_lst), vol_lst,
         linestyle='-',marker='o',)
plt.title('Thermal expansion')
plt.xlabel('Temperature [K]')
plt.ylabel('Volume [$\AA^3$]');












[image: ../../_images/source_notebooks_first_steps_43_0.png]







Create a series of projects

We extend the previous example and compute the thermal expansion for three of the available aluminum potentials. First, let us create a new pyiron project named ‘Al_potentials’. We can use the information of the previously run job ‘Al_T200K’ of the ‘first_steps’ project to find all the compatible potentials.


[19]:






pr = Project('Al_potentials')
pot_lst = pr['../first_steps/Al_T200K'].load_object().list_potentials()[:3]








[ ]:















[20]:






pot_lst








[20]:







['Al_Mg_Mendelev_eam', 'Zope_Ti_Al_2003_eam', 'Al_H_Ni_Angelo_eam']






Note again that list_potentials() automatically only returns the potentials that are compatible with the structure (chemical species) and the job type.

We can now loop over the selected potentials and run the MD simulation for the desired temperature values for any of the potentials.


[21]:






for pot in pot_lst:
    print ('Interatomic potential used: ',pot)
    pr_pot = pr.create_group(pot)
    for temperature in np.arange(200, 1200, 200):
        job = pr_pot.create_job(pr.job_type.Lammps,
                                'Al_T{}K'.format(int(temperature)))
        job.structure = supercell_3x3x3
        job.potential = pot
        job.calc_md(temperature=temperature,
                    pressure=0,
                    n_ionic_steps=10000)
        job.run()













Interatomic potential used:  Al_Mg_Mendelev_eam
Interatomic potential used:  Zope_Ti_Al_2003_eam
Interatomic potential used:  Al_H_Ni_Angelo_eam






With the pr.create_group() command a new subproject (directory) is created named here by the name of the potential.

For any particular potential the thermal expansion data can be obtained again by looping over the jobs performed using that potential. To obtain the thermal expansion curves for all the potentials used we can simply iterate over the subprojects (directories) created above by using the pr.iter_groups() command.


[22]:






for p in pr.iter_groups():
    vol_lst, temp_lst = [], []
    for out in p.iter_jobs(path='output/generic'):
        volumes = out['volume']
        temperatures = out['temperature']
        temp_lst.append(np.mean(temperatures[:-20]))
        vol_lst.append(np.mean(volumes[:-20]))
    # Plot only if there is a job in that group
    if len(p.get_job_ids()) > 0:
        plt.plot(temp_lst, vol_lst,
                 linestyle='-',marker='o',
                 label=p.name)
plt.legend(loc='best')
plt.title('Thermal expansion for different interatomic potentials')
plt.xlabel('Temperature [K]')
plt.ylabel('Volume [$\AA^3$]');












[image: ../../_images/source_notebooks_first_steps_54_0.png]
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Energy volume curve


Theory

Fitting the energy volume curve allows to calculate the equilibrium energy \(E_0\), the equilirbium volume \(V_0\), the equilibrium bulk modulus \(B_0\) and its derivative \(B^{'}_0\). These quantities can then be used as part of the Einstein model to get an initial prediction for the thermodynamik properties, the heat capacity \(C_v\) and the free energy \(F\).




Initialisation

We start by importing matplotlib, numpy and the pyiron project class.


[1]:






%matplotlib inline
import matplotlib.pyplot as plt
import numpy as np
from pyiron import Project







In the next step we create a project, by specifying the name of the project. In addition we remove all jobs which might exist in the project before to have a clean project for our example.


[2]:






pr = Project(path='thermo')
# pr.remove_jobs(recursive=True)










Atomistic structure

To analyse the energy volume dependence a single super cell is sufficient, so we create an iron super cell as an example.


[3]:






basis = pr.create_structure(element='Fe', bravais_basis='bcc', lattice_constant=2.75)
basis.plot3d()






























Calculation

Energy volume curves are commonly calculated with ab initio codes, so we use VASP in this example. But we focus on the generic commands so the same example works with any DFT code. We choose ‘vasp’ as job name prefix, select an energy cut off of \(320 eV\) and assign the basis to the job. Afterwards we apply the corresponding strain.


[4]:






for strain in np.linspace(0.97, 1.03, 7):
    strain_str = str(strain).replace('.', '_')
    job_vasp_strain = pr.create_job(job_type=pr.job_type.GpawJob, job_name='gpaw_' + strain_str)
    job_vasp_strain.set_encut(320.0)
    job_vasp_strain.structure = basis.copy()
    job_vasp_strain.structure.set_cell(cell=basis.cell * strain ** (1/3), scale_atoms=True)
    job_vasp_strain.run()







As these are simple calculation, there is no need to submit them to the queuing sytem. We can confirm the status of the calculation with the job_table. If the status of each job is marked as finished, then we can continue with the next step.


[5]:






pr.job_table()








[5]:
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Creating structures in pyiron

This section gives a brief introduction about some of the tools available in pyiron to construct atomic structures.

For the sake of compatibility, our structure class is written to be compatible with the popular Atomistic Simulation Environment package (ASE [https://wiki.fysik.dtu.dk/ase/]). This makes it possible to use routines from ASE to help set-up structures.

Furthermore, pyiron uses the NGLview [http://nglviewer.org/nglview/latest/api.html] package to visualize the structures and trajectories interactively in 3D using NGLview-widgets.

As preparation for the following discussion we import a few python libraries


[1]:






import numpy as np
%matplotlib inline
import matplotlib.pylab as plt







and create a pyiron project named ‘structures’:


[2]:






from pyiron.project import Project
pr = Project(path='structures')








Bulk crystals

In this section we discuss various possibilities to create bulk crystal structures.


Using create_structure()

The simplest way to generate simple crystal structures is using the inbuilt create_structure() function specifying the element symbol, Bravais basis and the lattice constant(s)

Note: The output gives a cubic cell rather than the smallest non-orthogonal unit cell.


[3]:






structure = pr.create_structure('Al',
                            bravais_basis='fcc',
                            lattice_constant=4.05)







To plot the structure interactively in 3D simply use:


[4]:






structure.plot3d()






























Using create_ase_bulk()

Another convenient way to set up structures is using the create_ase_bulk() function which is built on top of the ASE build package for bulk crystals [https://wiki.fysik.dtu.dk/ase/ase/build/build.html#ase.build.bulk]. This function returns an object which is of the pyiron structure object type.

Example: fcc bulk aluminum in a cubic cell


[5]:






structure = pr.create_ase_bulk('Al', cubic=True)
structure.plot3d()

















Example: wurtzite GaN in a 3x3x3 repeated orthorhombic cell.

Note: - In contrast to new_structure = structure.repeat() which creates a new object, set_repeat() modifies the existing structure object. - Setting spacefill=False in the plot3d() method changes the atomic structure style to “ball and stick”.


[6]:






structure = pr.create_ase_bulk('AlN',
                           crystalstructure='wurtzite',
                           a=3.5, orthorhombic=True)
structure.set_repeat([3,3,3])
structure.plot3d(spacefill=False)






















Creating surfaces (using ASE)

Surfaces can be created using the create_surface() function which is also built on top of the ASE build package for surfaces [https://wiki.fysik.dtu.dk/ase/_modules/ase/build/surface.html]

Example: Creating a 3x4 fcc Al(111) surface with 4 layers and a vacuum of 10 Ångström


[7]:






Al_111 = pr.create_surface("Al", surface_type="fcc111",
                           size=(3, 4, 4), vacuum=10, orthogonal=True)
Al_111.plot3d()




















Creating structures without importing the project class

In all the examples shown above, the structures are create from the pyiron Project object. It is also possible to do this without importing/initializing this object. For this the appropriate imports must be made.


[8]:






from pyiron import create_ase_bulk, create_surface








[9]:






structure = create_ase_bulk('AlN',
                            crystalstructure='wurtzite',
                            a=3.5, orthorhombic=True)
structure.set_repeat([3,3,3])
structure.plot3d(spacefill=False)


















[10]:






Al_111 = create_surface("Al", surface_type="fcc111",
                        size=(3, 4, 4), vacuum=10, orthogonal=True)
Al_111.plot3d()


















Using the ASE spacegroup class


[11]:






from ase.spacegroup import crystal
from pyiron import ase_to_pyiron

a = 9.04
skutterudite = crystal(('Co', 'Sb'),
                       basis=[(0.25, 0.25, 0.25), (0.0, 0.335, 0.158)],
                       spacegroup=204,
                       cellpar=[a, a, a, 90, 90, 90])
skutterudite = ase_to_pyiron(skutterudite)








[12]:






skutterudite.plot3d()






















Accessing the properties of the structure object

Using the bulk aluminum fcc example from before the structure object can be created by


[13]:






structure = pr.create_ase_bulk('Al', cubic=True)







A summary of the information about the structure is given by using


[14]:






print(structure)













Al: [0. 0. 0.]
Al: [0.    2.025 2.025]
Al: [2.025 0.    2.025]
Al: [2.025 2.025 0.   ]
pbc: [ True  True  True]
cell:
[[4.05 0.   0.  ]
 [0.   4.05 0.  ]
 [0.   0.   4.05]]







The cell vectors of the structure object can be accessed and edited through


[15]:






structure.cell








[15]:







array([[4.05, 0.  , 0.  ],
       [0.  , 4.05, 0.  ],
       [0.  , 0.  , 4.05]])






The positions of the atoms in the structure object can be accessed and edited through


[16]:






structure.positions








[16]:







array([[0.   , 0.   , 0.   ],
       [0.   , 2.025, 2.025],
       [2.025, 0.   , 2.025],
       [2.025, 2.025, 0.   ]])









Point defects


Creating a single vacancy

We start by setting up a 4x4x4 supercell


[17]:






structure = pr.create_ase_bulk('Al', cubic=True)
structure.set_repeat([4,4,4])







To create the vacancy at position index “0” simply use:


[18]:






del structure[0]







To plot the structure that now contains a vacancy run:


[19]:






structure.plot3d()




















Creating multiple vacancies


[20]:






# First create a 4x4x4 supercell
structure = pr.create_ase_bulk('Al', cubic=True)
structure.set_repeat([4,4,4])
print('Number of atoms in the repeat unit: ',structure.get_number_of_atoms())













Number of atoms in the repeat unit:  256






The del command works for passing a list of indices to the structure object. For example, a random set of n\(_{\text{vac}}\) vacancies can be created by using


[21]:






# Generate a list of indices for the vacancies
n_vac = 24
vac_ind_lst = np.random.permutation(len(structure))[:n_vac]

# Remove atoms according to the "vac_ind_lst"
del structure[vac_ind_lst]








[22]:






# Visualize the structure
print('Number of atoms in the repeat unit: ',structure.get_number_of_atoms())
structure.plot3d()













Number of atoms in the repeat unit:  232



















Random substitutial alloys


[23]:






# Create a 4x4x4 supercell
structure = pr.create_ase_bulk('Al', cubic=True)
structure.set_repeat([4,4,4])







Substitutional atoms can be defined by changing the atomic species accessed through its position index.

Here, we set \(n_{\text{sub}}\) magnesium substitutional atoms at random positions


[24]:






n_sub = 24
structure[np.random.permutation(len(structure))[:n_sub]] = 'Mg'








[25]:






# Visualize the structure and print some additional information about the structure
print('Number of atoms in the repeat unit: ',structure.get_number_of_atoms())
print('Chemical formula: ',structure.get_chemical_formula())
structure.plot3d()













Number of atoms in the repeat unit:  256
Chemical formula:  Al232Mg24





















Explicit definition of the structure

You can also set-up structures through the explicit input of the cell parameters and positions


[26]:






cell = 10.0 * np.eye(3) # Specifying the cell dimensions
positions = [[0.25, 0.25, 0.25], [0.75, 0.75, 0.75]]
elements = ['O', 'O']

# Now use the Atoms class to create the instance.
O_dimer = pr.create_atoms(elements=elements, scaled_positions=positions, cell=cell)

O_dimer.plot3d()




















Importing from cif/other file formats

Parsers from ASE can be used to import structures from other formats. In this example, we will download and import a Nepheline structure from the Crystallography Open Database (COD) [http://www.crystallography.net/cod/index.php]


[27]:






# The COD structures can be accessed through their unique COD identifier
filename = '1008753.cif'
url = 'http://www.crystallography.net/cod/{}'.format(filename)








[28]:






# Download and save the structure file locally
import urllib
urllib.request.urlretrieve(url=url, filename='strucs.'+filename);








[29]:






# Using ase parsers to read the structure and then convert to a pyiron instance
import ase
from pyiron import ase_to_pyiron

structure = ase_to_pyiron(ase.io.read(filename='strucs.'+filename,
                                      format='cif'))













/home/surendralal/miniconda3/envs/pyiron_workshop/lib/python3.7/site-packages/ase/io/cif.py:375: UserWarning: crystal system 'hexagonal' is not interpreted for space group Spacegroup(173, setting=1). This may result in wrong setting!
  setting_name, spacegroup))







[30]:






structure.plot3d()


















[ ]:
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Data mining using pyiron tables

In this example, the data mining capabilities of pyiron using the PyironTables class is demonstrated by computing and contrasting the ground state properties of fcc-Al using various force fields.


[1]:






from pyiron import Project
import numpy as np








[2]:






pr = Project("potential_scan")

## Uncomment the next line if you want to remove all jobs and start again
# pr.remove_jobs(recursive=True)








Creating a dummy job to get list of potentials

In order to get the list of available LAMMPS potentials, a dummy job with an Al bulk structure is created


[3]:






dummy_job = pr.create_job(pr.job_type.Lammps, "dummy_job")
dummy_job.structure = pr.create_ase_bulk("Al")
# Chosing only select potentials to run (you can play with these valuess)
num_potentials = 5
potential_list = dummy_job.list_potentials()[:num_potentials]










Creating a Murnaghan job for each potential in their respective subprojects

A separate Murnaghan job (to compute equilibrium lattice constant and the bulk modulus) is created and run for every potential


[4]:






for pot in potential_list:
    pot_str = pot.replace("-", "_")
    # open a subproject within a project
    with pr.open(pot_str) as pr_sub:
        # no need for unique job name if in different subprojects
        job_name = "murn_Al"
        # Use the subproject to create the jobs
        murn = pr_sub.create_job(pr.job_type.Murnaghan, job_name)
        job_ref = pr_sub.create_job(pr.job_type.Lammps, "Al_ref")
        job_ref.structure = pr.create_ase_bulk("Al", cubic=True)
        job_ref.potential = pot
        job_ref.calc_minimize()
        murn.ref_job = job_ref
        # Some potentials may not work with certain LAMMPS compilations.
        # Therefore, we need to have a little exception handling
        try:
            murn.run()
        except RuntimeError:
            pass













The job murn_Al was saved and received the ID: 1
The job strain_0_9 was saved and received the ID: 2
The job strain_0_92 was saved and received the ID: 3
The job strain_0_94 was saved and received the ID: 4
The job strain_0_96 was saved and received the ID: 5
The job strain_0_98 was saved and received the ID: 6
The job strain_1_0 was saved and received the ID: 7
The job strain_1_02 was saved and received the ID: 8
The job strain_1_04 was saved and received the ID: 9
The job strain_1_06 was saved and received the ID: 10
The job strain_1_08 was saved and received the ID: 11
The job strain_1_1 was saved and received the ID: 12
job_id:  2 finished
job_id:  3 finished
job_id:  4 finished
job_id:  5 finished
job_id:  6 finished
job_id:  7 finished
job_id:  8 finished
job_id:  9 finished
job_id:  10 finished
job_id:  11 finished
job_id:  12 finished
The job murn_Al was saved and received the ID: 13
The job strain_0_9 was saved and received the ID: 14
The job strain_0_92 was saved and received the ID: 15
The job strain_0_94 was saved and received the ID: 16
The job strain_0_96 was saved and received the ID: 17
The job strain_0_98 was saved and received the ID: 18
The job strain_1_0 was saved and received the ID: 19
The job strain_1_02 was saved and received the ID: 20
The job strain_1_04 was saved and received the ID: 21
The job strain_1_06 was saved and received the ID: 22
The job strain_1_08 was saved and received the ID: 23
The job strain_1_1 was saved and received the ID: 24
job_id:  14 finished
job_id:  15 finished
job_id:  16 finished
job_id:  17 finished
job_id:  18 finished
job_id:  19 finished
job_id:  20 finished
job_id:  21 finished
job_id:  22 finished
job_id:  23 finished
job_id:  24 finished
The job murn_Al was saved and received the ID: 25
The job strain_0_9 was saved and received the ID: 26
The job strain_0_92 was saved and received the ID: 27
The job strain_0_94 was saved and received the ID: 28
The job strain_0_96 was saved and received the ID: 29
The job strain_0_98 was saved and received the ID: 30
The job strain_1_0 was saved and received the ID: 31
The job strain_1_02 was saved and received the ID: 32
The job strain_1_04 was saved and received the ID: 33
The job strain_1_06 was saved and received the ID: 34
The job strain_1_08 was saved and received the ID: 35
The job strain_1_1 was saved and received the ID: 36
job_id:  26 finished
job_id:  27 finished
job_id:  28 finished
job_id:  29 finished
job_id:  30 finished
job_id:  31 finished
job_id:  32 finished
job_id:  33 finished
job_id:  34 finished
job_id:  35 finished
job_id:  36 finished
The job murn_Al was saved and received the ID: 37
The job strain_0_9 was saved and received the ID: 38












2020-05-01 14:22:19,979 - pyiron_log - WARNING - Job aborted
2020-05-01 14:22:19,982 - pyiron_log - WARNING - LAMMPS (3 Mar 2020)
Reading data file ...
  orthogonal box = (0 0 0) to (3.91023 3.91023 3.91023)
  1 by 1 by 1 MPI processor grid
  reading atoms ...
  4 atoms
  read_data CPU = 0.00191307 secs
ERROR: MEAM library error 3 (src/USER-MEAMC/pair_meamc.cpp:596)
Last command: pair_coeff * * MgAlZn.library.meam Mg Al MgAlZn.parameter.meam Mg Al Zn













The job murn_Al was saved and received the ID: 39
The job strain_0_9 was saved and received the ID: 40
The job strain_0_92 was saved and received the ID: 41
The job strain_0_94 was saved and received the ID: 42
The job strain_0_96 was saved and received the ID: 43
The job strain_0_98 was saved and received the ID: 44
The job strain_1_0 was saved and received the ID: 45
The job strain_1_02 was saved and received the ID: 46
The job strain_1_04 was saved and received the ID: 47
The job strain_1_06 was saved and received the ID: 48
The job strain_1_08 was saved and received the ID: 49
The job strain_1_1 was saved and received the ID: 50
job_id:  40 finished
job_id:  41 finished
job_id:  42 finished
job_id:  43 finished
job_id:  44 finished
job_id:  45 finished
job_id:  46 finished
job_id:  47 finished
job_id:  48 finished
job_id:  49 finished
job_id:  50 finished






If you inspect the job table, you would find that each Murnaghan job generates various small LAMMPS jobs (see column hamilton). Some of these jobs might have failed with status aborted.


[5]:






pr.job_table()








[5]:
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Phonopy in pyiron

We will use the quasi-harmonic approximation (via PyIron’s implementation of the popular phonopy package) to evaluate look at thermal expansion and self-diffusion in Aluminium


[1]:






# Generic imports
from pyiron.project import Project
import numpy as np
%matplotlib  inline
import matplotlib.pylab as plt
import seaborn as sns








[2]:






pr = Project("PhonopyExample")
pot =  'Al_Mg_Mendelev_eam'
pr.remove_jobs(recursive=True)








Helper functions

Because repeating code is evil.


[3]:






def make_phonopy_job(template_job, name):
    """
    Create a phonopy job from a reference job.

    Args:
        template_job (pyiron job): The job to copy.
        name (str): What to call this new job.

    Returns:
        A new phonopy job.
    """
    project = template_job.project

    # What I want:
    # job_type =  template_job.job_type
    # What I have to do instead:
    job_type = pr.job_type.Lammps

    ref = project.create_job(job_type, name + "_ref")
    ref.structure = template_job.get_final_structure().copy()
    ref.potential = template_job.potential

    phono = project.create_job(pr.job_type.PhonopyJob, name)
    phono.ref_job = ref
    return phono








[4]:






def scale_structure(struct, scale):
    """
    Rescale the atomic positions and cell of a structure simultaneously.
    Accepts rescaling by an arbitrary real-valued 3x3 numpy array, but a float can be given
    for isotropic rescaling.

    Args:
        struct (Structure object): The structure to rescale.
        scale (float or np.array(3,3)): The matrix to rescale by. (float -> isotropic.)

    Returns:
        A rescaled copy of the structure.

    ..TODO: Double check that the scaling matrix still spans 3-space (determinant check?)
    """
    if isinstance(scale, float) or isinstance(scale, int):
        scale_mat = scale * np.eye(3)
    else:
        assert(scale.shape == (3,3))
        scale_mat = scale.T
    new_struct = struct.copy()
    new_struct.cell = np.dot(struct.cell, scale_mat)
    new_struct.positions = np.dot(struct.positions, scale_mat)
    return new_struct








[5]:






def scale_array(arr, scaler=None, new_range=1.):
    """
    Linearly transforms an array so that values equal to the minimum and maximum of the
    `scaler` array are mapped to the range (0, `new_range`). Note that rescaled values can
    still lie outside this range if the orignal values of `arr` are outside the bounds of
    `scaler`.

    Args:
        arr (np.array): Array to rescale.
        scaler (np.array): Array by which to rescale. Default is `arr`.
        new_range (float): New value for data which was the size `np.amax(scaler)`.
          Default is 1.
    """
    if scaler is None:
        scaler = arr
    return new_range * (arr - np.amin(scaler)) / np.ptp(scaler)










Thermal Expansion

What does the QHA say the lattice constant is as a function of temperature?


[6]:






pr_te = pr.create_group("ThermalExpansion")








Relax the unit cell

If we were doing VASP instead it would be important to do the least computation as possible, so here we’ll start by relaxing a simple unit cell to turn into a supercell later.


[7]:






job_unit = pr_te.create_job(pr.job_type.Lammps, "UnitCell")








[8]:






basis = pr_te.create_structure("Al", "fcc", 4.04)








[9]:






job_unit.structure = basis
job_unit.potential = pot








[10]:






job_unit.calc_minimize(pressure=0.0)
job_unit.run()













The job UnitCell was saved and received the ID: 3596380







[11]:






basis_rel = job_unit.get_final_structure()










Relax the bulk supercell

A relaxation which should take zero steps given our starting position!


[12]:






job_bulk_1 = pr_te.create_job(pr.job_type.Lammps, "Bulk_1")
# The _1 here refers to the fact that the volume has been rescaled by a factor of "1.0"
# (i.e. it hasn't been rescaled)








[13]:






n_reps = 3
job_bulk_1.structure = basis_rel.repeat(rep=n_reps)
job_bulk_1.potential = pot








[14]:






job_bulk_1.structure.plot3d();


















[15]:






job_bulk_1.calc_minimize(pressure=0.0)
job_bulk_1.run()













The job Bulk_1 was saved and received the ID: 3596381









Calculate phonons

Run phonopy on the bulk supercell


[16]:






phono_bulk_1 = make_phonopy_job(job_bulk_1, "PhonoBulk_1")








[17]:






phono_bulk_1.run()
# Run performs a whole bunch of child calculations
# Each one has the positions slightly deformed in the symmetry-appropriate ways needed
# to get the phonon properties













The job PhonoBulk_1 was saved and received the ID: 3596382
The job supercell_phonon_0 was saved and received the ID: 3596383







[18]:






# Let's see what we got...
T_min = 0
T_max = 800 # a bit below melting
T_step = 25
temperatures = np.linspace(T_min, T_max, int((T_max - T_min) / T_step))
tp_bulk_1 = phono_bulk_1.get_thermal_properties(temperatures=temperatures)
# `get_thermal_properties` uses the displacements and forces to generate phonon information








[19]:






U_bulk_1 = job_bulk_1.output.energy_pot[-1]
Fvib_bulk_1 = tp_bulk_1.free_energies
plt.plot(temperatures, U_bulk_1 + Fvib_bulk_1)
plt.xlabel("Temperature [K]")
plt.ylabel("Free energy  ($U+F_{vib}$)  [eV]")








[19]:







Text(0, 0.5, 'Free energy  ($U+F_{vib}$)  [eV]')











[image: ../../_images/source_notebooks_phonopy_example_24_1.png]







Calculate thermal expansivity

Above we have the (QHA approximation to the) free energy as a function of temperature at a fixed volume. To evaluate the thermal expansivity, we need to create the entire F(V,T) surface. To get this, we just loop over jobs like the above, but scaled to have different lattice constants.


[20]:






# According to Wikipedia, the thermal expansivity is about 0.0023% / Kelvin
# So at our maximum temperature, we expect around 1.8% expansion
scale_min = 0.995
scale_max = 1.02
scale_step = 0.002
scales = np.linspace(scale_min, scale_max, int((scale_max - scale_min) / scale_step))








[21]:






# Let's keep things clean by making another sub-directory
pr_scales = pr_te.create_group("ScanScales")








[22]:






# Loop the phonon calculation over all the volumes
sc_bulk_rel = job_bulk_1.get_final_structure()
bulk_free_energies = np.zeros((len(scales), len(temperatures)))

for i, scale in enumerate(scales):
    name_tail = "_{}".format(str(scale).replace(".", "_"))

    # Make a bulk job with the rescaled structure
    # (already relaxed, by symmetry won't change, calc static will be enough)
    job_bulk = pr_scales.create_job(pr.job_type.Lammps, "Bulk" + name_tail)
    job_bulk.potential = pot
    job_bulk.structure = scale_structure(sc_bulk_rel, scale)
    job_bulk.calc_static()
    job_bulk.run()
    U = job_bulk.output.energy_tot[-1]

    # Use that job as a reference for a phonopy job
    phono_bulk = make_phonopy_job(job_bulk, "PhonoBulk" + name_tail)
    phono_bulk.run()
    tp_bulk = phono_bulk.get_thermal_properties(temperatures=temperatures)
    Fvib = tp_bulk.free_energies

    # Fill in the row of free energies for this volume
    bulk_free_energies[i] = Fvib + U













The job Bulk_0_995 was saved and received the ID: 3596385
The job PhonoBulk_0_995 was saved and received the ID: 3596386
The job supercell_phonon_0 was saved and received the ID: 3596387
The job Bulk_0_9972727272727273 was saved and received the ID: 3596388
The job PhonoBulk_0_9972727272727273 was saved and received the ID: 3596389
The job supercell_phonon_0 was saved and received the ID: 3596390
The job Bulk_0_9995454545454545 was saved and received the ID: 3596394
The job PhonoBulk_0_9995454545454545 was saved and received the ID: 3596400
The job supercell_phonon_0 was saved and received the ID: 3596405
The job Bulk_1_0018181818181817 was saved and received the ID: 3596418
The job PhonoBulk_1_0018181818181817 was saved and received the ID: 3596419
The job supercell_phonon_0 was saved and received the ID: 3596420
The job Bulk_1_0040909090909091 was saved and received the ID: 3596434
The job PhonoBulk_1_0040909090909091 was saved and received the ID: 3596436
The job supercell_phonon_0 was saved and received the ID: 3596439
The job Bulk_1_0063636363636363 was saved and received the ID: 3596449
The job PhonoBulk_1_0063636363636363 was saved and received the ID: 3596450
The job supercell_phonon_0 was saved and received the ID: 3596451
The job Bulk_1_0086363636363636 was saved and received the ID: 3596456
The job PhonoBulk_1_0086363636363636 was saved and received the ID: 3596458
The job supercell_phonon_0 was saved and received the ID: 3596461
The job Bulk_1_010909090909091 was saved and received the ID: 3596473
The job PhonoBulk_1_010909090909091 was saved and received the ID: 3596475
The job supercell_phonon_0 was saved and received the ID: 3596478
The job Bulk_1_0131818181818182 was saved and received the ID: 3596488
The job PhonoBulk_1_0131818181818182 was saved and received the ID: 3596490
The job supercell_phonon_0 was saved and received the ID: 3596494
The job Bulk_1_0154545454545454 was saved and received the ID: 3596505
The job PhonoBulk_1_0154545454545454 was saved and received the ID: 3596507
The job supercell_phonon_0 was saved and received the ID: 3596510
The job Bulk_1_0177272727272728 was saved and received the ID: 3596521
The job PhonoBulk_1_0177272727272728 was saved and received the ID: 3596523
The job supercell_phonon_0 was saved and received the ID: 3596526
The job Bulk_1_02 was saved and received the ID: 3596537
The job PhonoBulk_1_02 was saved and received the ID: 3596539
The job supercell_phonon_0 was saved and received the ID: 3596542







[23]:






# The lattice constant is probably a more informative value than the 0K-relative strain
latts = basis_rel.cell[0][0] * scales








[24]:






# At each temperature, find the optimal volume by a simple quadratic fit
# ...Wait, which order fit will be good enough? Let's just spot-check
free_en = bulk_free_energies[:, -1]
plt.plot(latts, free_en, color='b', label='data')

# We'll plot the fit on a much denser mesh
fit_deg = 4
p = np.polyfit(latts, free_en, deg=fit_deg)
dense_latts = np.linspace(np.amin(latts), np.amax(latts), 1000)
#dense_latts = np.linspace(0, 10, 1000)
plt.plot(dense_latts, np.polyval(p=p, x=dense_latts), color='r', label='fit')
plt.xlabel('Lattice constant [$\mathrm{\AA}$]')
plt.ylabel('Bulk free energy [eV/supercell]')
plt.legend()
# Ok, a fourth-order fit seems perfectly reasonable








[24]:







<matplotlib.legend.Legend at 0x2b61a42bf278>
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[25]:






# Now find optimal temperatures
best_latts = np.zeros(len(temperatures))
best_latt_guess = basis_rel.cell[0][0]
for i, T in enumerate(temperatures):
    free_en = bulk_free_energies[:, i]
    p = np.polyfit(latts, free_en, deg=fit_deg)
    extrema = np.roots(np.polyder(p, m=1)).real  # Find where first-derivative is zero
    best_latts[i] = extrema[np.argmin(np.abs(extrema - best_latt_guess))]








[26]:






# Check that they're resonable
print(best_latt_guess, '\n', best_latts)













4.045270475668763
 [4.05946291 4.05949371 4.05987201 4.06083718 4.06226186 4.06396024
 4.06579637 4.06768361 4.06956868 4.0714193  4.07321635 4.07494901
 4.07661182 4.07820271 4.07972185 4.08117076 4.08255184 4.08386799
 4.08512237 4.08631821 4.08745877 4.0885472  4.08958656 4.09057975
 4.0915295  4.09243842 4.09330892 4.09414326 4.09494357 4.09571182
 4.09644984 4.09715935]







[27]:






# Let's look at the landscape
fig, ax = plt.subplots()
sns.heatmap(bulk_free_energies, ax=ax, cmap="coolwarm",
            xticklabels=['{:,.0f}'.format(T) for T in temperatures],
            yticklabels=['{:,.2f}'.format(a) for a in latts])
ax.set_xlabel("Temperature [K]")
ax.set_ylabel("Lattice constant [$\mathrm{\AA}$]")

# Overlaying the optimal path takes a couple changes of variables
# since the heatmap is plotting integer cells


ax.plot(scale_array(temperatures, new_range=len(temperatures)),
        scale_array(best_latts, scaler=latts, new_range=len(latts)),
        color='k')









[27]:







[<matplotlib.lines.Line2D at 0x2b61d9e8ee80>]
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Vacancies and diffusion

Another common use of QHA is to calculate the pre-factor for migration in a diffusion event.

In particular, the diffusion jump barrier looks like \(\omega_0 = \nu_0^\star \exp(-H_\mathrm{m} / k_\mathrm{B} T)\), where \(\nu_0^\star = \prod_{i=1}^{3N-3} \nu_i^\mathrm{IS} / \prod_{i=1}^{3N-4} \nu_i^\mathrm{TS}\), with IS and TS indicating the initial and transition states, respectively. Note that the transition state is missing a single frequency, which is from the instability of the transition state. It’s either an imaginary mode, which I think means a negative frequency.
Meanwhile, \(H_\mathrm{m}\) is the enthalpic barrier (difference between the initial and transition states) and \(k_\mathrm{B} T\) is the usual thermal energy term.

Typically, these sorts of investigations use the nudged elastic band (NEB) to find the 0K transition state. You can do that with our new flexible jobs, but we’ll save that for later. For now we’ll just “approximate” the transition state with a simple linear interpolation.


Stable vacancy structures

Let’s start by generating and relaxing the initial and final states


[28]:






pr_vac = pr.create_group("Vacancies")








[29]:






# Find two adjacent sites
print(job_bulk_1.structure.positions[0])
print(job_bulk_1.structure.positions[1])
# Yep, 1 and 2 will do













[0. 0. 0.]
[2.02263524 2.02263524 0.        ]







[30]:






job_vac_i = pr_vac.create_job(pr.job_type.Lammps, "VacancyInitial")
job_vac_f = pr_vac.create_job(pr.job_type.Lammps, "VacancyFinal")

job_vac_i.potential = pot
job_vac_f.potential = pot








[31]:






sc_vac_i = sc_bulk_rel.copy()
sc_vac_i.pop(0)
job_vac_i.structure = sc_vac_i

sc_vac_f = sc_bulk_rel.copy()
sc_vac_f.pop(1)
job_vac_f.structure = sc_vac_f








[32]:






# Relax the new vacancy structures
job_vac_i.calc_minimize(pressure=0.0)
job_vac_i.run()

job_vac_f.calc_minimize(pressure=0.0)
job_vac_f.run()













The job VacancyInitial was saved and received the ID: 3596547
The job VacancyFinal was saved and received the ID: 3596549









DOS

The PyIron implementation of phonopy makes it very easy to look at the DOS. Let’s see what the effect is of introducing a vacancy, and confirm that our two vacancies are equivalent.


[33]:






phon_vac_i = make_phonopy_job(job_vac_i, "PhonoVacInitial")
phon_vac_f = make_phonopy_job(job_vac_f, "PhonoVacFinal")








[34]:






phon_vac_i.run()
tp_vac_i = phon_vac_i.get_thermal_properties(temperatures=temperatures)

phon_vac_f.run()
tp_vac_f = phon_vac_i.get_thermal_properties(temperatures=temperatures)

# Note that the vacancy structures spawn many more child processes
# This is because the vacancy structure has lower symmetry













The job PhonoVacInitial was saved and received the ID: 3596552
The job supercell_phonon_0 was saved and received the ID: 3596554
The job supercell_phonon_1 was saved and received the ID: 3596556
The job supercell_phonon_2 was saved and received the ID: 3596559
The job supercell_phonon_3 was saved and received the ID: 3596561
The job supercell_phonon_4 was saved and received the ID: 3596564
The job supercell_phonon_5 was saved and received the ID: 3596566
The job supercell_phonon_6 was saved and received the ID: 3596569
The job supercell_phonon_7 was saved and received the ID: 3596571
The job supercell_phonon_8 was saved and received the ID: 3596573
The job supercell_phonon_9 was saved and received the ID: 3596576
The job supercell_phonon_10 was saved and received the ID: 3596578
The job supercell_phonon_11 was saved and received the ID: 3596580
The job supercell_phonon_12 was saved and received the ID: 3596582
The job supercell_phonon_13 was saved and received the ID: 3596585
The job supercell_phonon_14 was saved and received the ID: 3596587
The job supercell_phonon_15 was saved and received the ID: 3596589
The job supercell_phonon_16 was saved and received the ID: 3596592
The job supercell_phonon_17 was saved and received the ID: 3596594
The job supercell_phonon_18 was saved and received the ID: 3596597
The job supercell_phonon_19 was saved and received the ID: 3596599
The job supercell_phonon_20 was saved and received the ID: 3596601
The job PhonoVacFinal was saved and received the ID: 3596613
The job supercell_phonon_0 was saved and received the ID: 3596616
The job supercell_phonon_1 was saved and received the ID: 3596618
The job supercell_phonon_2 was saved and received the ID: 3596620
The job supercell_phonon_3 was saved and received the ID: 3596623
The job supercell_phonon_4 was saved and received the ID: 3596625
The job supercell_phonon_5 was saved and received the ID: 3596628
The job supercell_phonon_6 was saved and received the ID: 3596630
The job supercell_phonon_7 was saved and received the ID: 3596632
The job supercell_phonon_8 was saved and received the ID: 3596635
The job supercell_phonon_9 was saved and received the ID: 3596637
The job supercell_phonon_10 was saved and received the ID: 3596640
The job supercell_phonon_11 was saved and received the ID: 3596642
The job supercell_phonon_12 was saved and received the ID: 3596644
The job supercell_phonon_13 was saved and received the ID: 3596646
The job supercell_phonon_14 was saved and received the ID: 3596649
The job supercell_phonon_15 was saved and received the ID: 3596651
The job supercell_phonon_16 was saved and received the ID: 3596653
The job supercell_phonon_17 was saved and received the ID: 3596655
The job supercell_phonon_18 was saved and received the ID: 3596658
The job supercell_phonon_19 was saved and received the ID: 3596659
The job supercell_phonon_20 was saved and received the ID: 3596660







[35]:






fig, ax = plt.subplots()
phono_bulk_1.plot_dos(ax=ax, color='b', label='bulk')
phon_vac_i.plot_dos(ax=ax, color='r', label='vac_i')
phon_vac_f.plot_dos(ax=ax, color='orange', label='vac_f')
plt.legend()









[35]:







<matplotlib.legend.Legend at 0x2b61da20bcc0>
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Attack frequency

Now we get the attack frequency by comparing the individual phonon spectra of initial and transition states


[36]:






# Interpolate initial and final positions to guesstimate the transition state
sc_vac_ts = sc_vac_i.copy()
sc_vac_ts.positions = 0.5 * (sc_vac_i.positions + sc_vac_f.positions)








[37]:






job_vac_ts = pr_vac.create_job(pr.job_type.Lammps, "VacancyTransition")
job_vac_ts.potential = pot
job_vac_ts.structure = sc_vac_ts









[38]:






# We _don't_ relax this job, or it would fall into the initial or final state!
job_vac_ts.calc_static()
job_vac_ts.run()













The job VacancyTransition was saved and received the ID: 3596670







[39]:






phon_vac_ts = make_phonopy_job(job_vac_ts, "PhonoVacTransition")








[40]:






phon_vac_ts.run()
tp_vac_ts = phon_vac_ts.get_thermal_properties(temperatures=temperatures)













The job PhonoVacTransition was saved and received the ID: 3596673
The job supercell_phonon_0 was saved and received the ID: 3596676
The job supercell_phonon_1 was saved and received the ID: 3596678
The job supercell_phonon_2 was saved and received the ID: 3596681
The job supercell_phonon_3 was saved and received the ID: 3596683
The job supercell_phonon_4 was saved and received the ID: 3596686
The job supercell_phonon_5 was saved and received the ID: 3596688
The job supercell_phonon_6 was saved and received the ID: 3596691
The job supercell_phonon_7 was saved and received the ID: 3596693
The job supercell_phonon_8 was saved and received the ID: 3596695
The job supercell_phonon_9 was saved and received the ID: 3596698
The job supercell_phonon_10 was saved and received the ID: 3596700
The job supercell_phonon_11 was saved and received the ID: 3596703
The job supercell_phonon_12 was saved and received the ID: 3596705
The job supercell_phonon_13 was saved and received the ID: 3596707
The job supercell_phonon_14 was saved and received the ID: 3596709
The job supercell_phonon_15 was saved and received the ID: 3596712
The job supercell_phonon_16 was saved and received the ID: 3596714
The job supercell_phonon_17 was saved and received the ID: 3596716
The job supercell_phonon_18 was saved and received the ID: 3596719
The job supercell_phonon_19 was saved and received the ID: 3596721
The job supercell_phonon_20 was saved and received the ID: 3596723
The job supercell_phonon_21 was saved and received the ID: 3596726
The job supercell_phonon_22 was saved and received the ID: 3596728
The job supercell_phonon_23 was saved and received the ID: 3596731
The job supercell_phonon_24 was saved and received the ID: 3596733
The job supercell_phonon_25 was saved and received the ID: 3596735
The job supercell_phonon_26 was saved and received the ID: 3596738
The job supercell_phonon_27 was saved and received the ID: 3596740
The job supercell_phonon_28 was saved and received the ID: 3596742
The job supercell_phonon_29 was saved and received the ID: 3596744
The job supercell_phonon_30 was saved and received the ID: 3596746
The job supercell_phonon_31 was saved and received the ID: 3596749
The job supercell_phonon_32 was saved and received the ID: 3596751
The job supercell_phonon_33 was saved and received the ID: 3596754
The job supercell_phonon_34 was saved and received the ID: 3596756
The job supercell_phonon_35 was saved and received the ID: 3596758
The job supercell_phonon_36 was saved and received the ID: 3596760
The job supercell_phonon_37 was saved and received the ID: 3596762
The job supercell_phonon_38 was saved and received the ID: 3596765
The job supercell_phonon_39 was saved and received the ID: 3596767
The job supercell_phonon_40 was saved and received the ID: 3596769
The job supercell_phonon_41 was saved and received the ID: 3596772
The job supercell_phonon_42 was saved and received the ID: 3596774
The job supercell_phonon_43 was saved and received the ID: 3596776
The job supercell_phonon_44 was saved and received the ID: 3596778
The job supercell_phonon_45 was saved and received the ID: 3596781
The job supercell_phonon_46 was saved and received the ID: 3596782
The job supercell_phonon_47 was saved and received the ID: 3596783
The job supercell_phonon_48 was saved and received the ID: 3596784
The job supercell_phonon_49 was saved and received the ID: 3596785
The job supercell_phonon_50 was saved and received the ID: 3596786
The job supercell_phonon_51 was saved and received the ID: 3596788
The job supercell_phonon_52 was saved and received the ID: 3596790
The job supercell_phonon_53 was saved and received the ID: 3596792
The job supercell_phonon_54 was saved and received the ID: 3596794
The job supercell_phonon_55 was saved and received the ID: 3596796
The job supercell_phonon_56 was saved and received the ID: 3596798
The job supercell_phonon_57 was saved and received the ID: 3596799
The job supercell_phonon_58 was saved and received the ID: 3596801
The job supercell_phonon_59 was saved and received the ID: 3596803
The job supercell_phonon_60 was saved and received the ID: 3596806
The job supercell_phonon_61 was saved and received the ID: 3596808
The job supercell_phonon_62 was saved and received the ID: 3596810
The job supercell_phonon_63 was saved and received the ID: 3596813
The job supercell_phonon_64 was saved and received the ID: 3596815
The job supercell_phonon_65 was saved and received the ID: 3596817
The job supercell_phonon_66 was saved and received the ID: 3596819
The job supercell_phonon_67 was saved and received the ID: 3596822
The job supercell_phonon_68 was saved and received the ID: 3596824
The job supercell_phonon_69 was saved and received the ID: 3596826
The job supercell_phonon_70 was saved and received the ID: 3596829
The job supercell_phonon_71 was saved and received the ID: 3596831
The job supercell_phonon_72 was saved and received the ID: 3596833
The job supercell_phonon_73 was saved and received the ID: 3596836
The job supercell_phonon_74 was saved and received the ID: 3596838
The job supercell_phonon_75 was saved and received the ID: 3596842
The job supercell_phonon_76 was saved and received the ID: 3596846
The job supercell_phonon_77 was saved and received the ID: 3596850
The job supercell_phonon_78 was saved and received the ID: 3596855
The job supercell_phonon_79 was saved and received the ID: 3596858
The job supercell_phonon_80 was saved and received the ID: 3596863
The job supercell_phonon_81 was saved and received the ID: 3596866
The job supercell_phonon_82 was saved and received the ID: 3596869
The job supercell_phonon_83 was saved and received the ID: 3596874
The job supercell_phonon_84 was saved and received the ID: 3596878
The job supercell_phonon_85 was saved and received the ID: 3596881
The job supercell_phonon_86 was saved and received the ID: 3596885
The job supercell_phonon_87 was saved and received the ID: 3596890
The job supercell_phonon_88 was saved and received the ID: 3596894
The job supercell_phonon_89 was saved and received the ID: 3596898
The job supercell_phonon_90 was saved and received the ID: 3596902
The job supercell_phonon_91 was saved and received the ID: 3596907
The job supercell_phonon_92 was saved and received the ID: 3596911
The job supercell_phonon_93 was saved and received the ID: 3596915
The job supercell_phonon_94 was saved and received the ID: 3596920







[41]:






# The transition state has an imaginary mode (frequency < 0), let's see it
fig, ax = plt.subplots()
phon_vac_i.plot_dos(ax=ax, color='r', label='initial')
phon_vac_ts.plot_dos(ax=ax, color='b', label='transition')
plt.legend()









[41]:







<matplotlib.legend.Legend at 0x2b61db5474e0>
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To calculate the attack frequency, we’ll ignore both the negative mode of the transition state (which we were warned about in the equation), as well as the three frequencies which correspond to rigid translation and are very near zero, and sometimes dip to be negative. Phonopy sorts the frequencies by magnitude, so we can just skip the first three and four for the initial and transition states, respectively. We take them at q=0.


[42]:






freq_i = phon_vac_i.phonopy.get_frequencies(0)[3:]
freq_ts = phon_vac_i.phonopy.get_frequencies(0)[4:]








[43]:






print(np.prod(freq_i))













6.870675816849329e+236






Recall: \(\nu_0^\star = \prod_{i=1}^{3N-3} \nu_i^\mathrm{IS} / \prod_{i=1}^{3N-4} \nu_i^\mathrm{TS}\)


[44]:






# Products are dangerous beasts, so we'll do a little numeric magic
nu = np.prod(freq_i[:-1] / freq_ts) * freq_i[-1]
print("Attack frequency is ", nu, "THz (10^-12 s)")













Attack frequency is  2.6826827779812032 THz (10^-12 s)






Mantina et al. (PRL 2008) report \(\nu = 19.3\) THz using DFT and NEB, so our linearly-interpolated “transition state” with EAM is actually not doing so poorly.

There are many more things you can do with phonopy, including looking directly at the force constants, the Hessian matrix, etc. But hopefully this is a useful starting point.
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Workfunction of hcp (0001) surfaces

In this notebook, we will show how to calculate the workfunction of selected hcp(0001) surfaces using VASP [https://www.vasp.at/]. Please keep in mind that the parameters used here give no converged results. They have been chosen to demonstrate the workflow using inexpensive calculations. For converged results, parameters such as lattice parameters, plane-wave energy cutoffs, reciprocal space sampling or the need to perform spin polarized calculations have to be carefully chosen


[1]:






import numpy as np
%matplotlib inline
import matplotlib.pylab as plt
import pandas as pd
import time








[2]:






from pyiron.project import Project








[3]:






pr = Project("hcp_workfunction")








Calculating the Workfunction of Mg(0001)


Structure creation

We use the create_surface() function which uses the ASE surface generator to build our surface slab structure


[4]:






 # Now we set-up the Mg (0001) surface
a = 3.1919
c = 5.1852

# Vacuum region to break the periodicity along the z-axis
vac = 10
size = (2, 2, 4)
Mg_0001 = pr.create_surface("Mg",
                            surface_type="hcp0001",
                            size=size,
                            a=a,
                            c=c,
                            orthogonal=True,
                            vacuum=vac)
Mg_0001.plot3d()




















Using selective dynamics

We use selective dynamics to restrict relaxation to the surface atoms (first and last Mg layers). We use the advanced array indexing options available in the NumPy package (see here [https://docs.scipy.org/doc/numpy-1.13.0/reference/arrays.indexing.html]) to detect which atoms are at the surface and then freeze the rest


[5]:






# Initially freeze all the atoms
Mg_0001.add_tag(selective_dynamics=[False, False, False])

# Find which atoms are at the surface
# (based on the z-coordinate)
pos_z = Mg_0001.positions[:, 2]
z_min, z_max = np.min(pos_z), np.max(pos_z)
eps = 1e-4
relax_indices = np.argwhere(((pos_z - eps) > z_min)
                            & ((pos_z + eps) < z_max ))
relax_indices  = relax_indices.flatten()

# Now allow these atoms to relax

Mg_0001.selective_dynamics[relax_indices] = [True, True, True]










Setup and execution

To automate the calculation we define a function that has as input the project object, structure, job_name, Fermi smearing width, the type of k-point sampling and the plane-wave energy cutoff


[6]:






def get_ham(proj, basis, name, sigma=0.1, mesh="GP", encut=350):
    ham = proj.create_job(pr.job_type.Vasp, name)
    ham.set_convergence_precision(electronic_energy=1e-7,
                                  ionic_energy=1e-2)
    # Setting fermi-smearing
    ham.set_occupancy_smearing(smearing="fermi", width=sigma)
    # Ionic_minimization
    ham.calc_minimize(ionic_steps=100,
                      electronic_steps=60,
                      retain_electrostatic_potential=True,
                      pressure=None)
    ham.structure = basis
    ham.set_encut(encut=encut)
    if mesh == "GP":
        # Only the Gamma point
        ham.set_kpoints(scheme="GP")
    elif len(mesh) == 3:
        ham.set_kpoints(mesh=mesh)
    return ham








[7]:






ham_vasp = get_ham(proj=pr,
                   basis=Mg_0001,
                   name="Mg_0001",
                   sigma=0.1,
                   mesh="GP",
                   encut=350)










Submitting to the queue (optional)

If you use a cluster installation of pyiron, you can send the created jobs to the cluster by specifying the name of the queue and the number of cores


[8]:






# queue = ham_vasp.server.list_queues()[-1]
# ham_vasp.server.queue = queue
# ham_vasp.server.cores = 20











Choosing an appropriate executable


[9]:






ham_vasp.executable.available_versions








[9]:







['5.3',
 '5.3_col',
 '5.3_col_mpi',
 '5.3_mpi',
 '5.4',
 '5.4.4',
 '5.4.4_gam',
 '5.4.4_gam_mpi',
 '5.4.4_mpi',
 '5.4.4_ncl',
 '5.4.4_ncl_mpi',
 '5.4.4_std',
 '5.4.4_std_mpi',
 '5.4_gamma',
 '5.4_gamma_mpi',
 '5.4_mpi']






Since this example uses the \(\Gamma\) point only, we can use the VASP Gamma-only version. If you use more k-points choose an appropriate executable


[10]:






ham_vasp.executable.version = "5.4_gamma"










Execution

The job is ready for execution


[11]:






ham_vasp.run()










Post processing

To analyze the results we ensure that the job is finished (the if statement in the first line). We then compute the work function by subtracting the Fermi-level from the vacuum level

\(\Phi = V_{vac} - \epsilon_F\)


[12]:






if ham_vasp.status.finished:
    # Get the electrostatic potential
    epot = ham_vasp.get_electrostatic_potential()

    # Compute the lateral average along the z-axis (ind=2)
    epot_z = epot.get_average_along_axis(ind=2)

    # Get the final relaxed structure from the simulation
    struct = ham_vasp.get_structure(iteration_step=-1)
    r = np.linalg.norm(struct.cell[2])
    z = np.linspace(0, r, len(epot_z))

    # Computing the vacuum-level
    vac_level = np.max(epot_z)

    # Get the electronic structure
    es = ham_vasp.get_electronic_structure()
    print("wf:", vac_level - es.efermi)
    plt.plot(z, epot_z - vac_level)
    plt.xlim(0, r)
    plt.axhline(es.efermi - vac_level,
                color="black",
                linestyle="dashed")
    plt.xlabel("z ($\AA$)")
    plt.ylabel("V - V$_{vac}$");













wf: 3.37343565133











[image: ../../_images/source_notebooks_hcp_workfunction_20_1.png]









Looping over a series of hcp(0001) surfaces

We now repeat the workflow for a set of hcp metals (the chosen lattice parameters are approximate). Note that if you use the same naming convention, pyiron detects that a job with the same name exists (“Mg_0001”) and loads the output from this calculation rather than launch a new job with the same name.


[13]:






hcp_dict = {"Zn": {"a":2.6649, "c": 4.9468},
            "Mg": {"a": 3.1919, "c": 5.1852},
            "Co": {"a": 2.5071 , "c": 4.0695},
            "Ru": {"a": 2.7059 , "c": 4.2815}}








[14]:






vac = 10
size = (2, 2, 4)
for element, lattice_parameters in hcp_dict.items():
    surf = pr.create_surface(element,
                             surface_type="hcp0001",
                             size=size,
                             a=lattice_parameters["a"],
                             c=lattice_parameters["c"],
                             orthogonal=True, vacuum=vac)
    surf.add_tag(selective_dynamics=[False, False, False])
    pos_z = surf.positions[:, 2]
    z_min, z_max = np.min(pos_z), np.max(pos_z)
    eps = 1e-4
    relax_indices = np.argwhere(((pos_z - eps) > z_min)
                                & ((pos_z + eps) < z_max ))
    relax_indices  = relax_indices.flatten()
    surf.selective_dynamics[relax_indices] = [True, True, True]
    job_name = "{}_0001".format(element)
    ham = get_ham(pr, surf,
                  name=job_name,
                  sigma=0.1,
                  mesh="GP",
                  encut=350)
    #ham.server.cores = 20
    #ham.server.queue = queue
    ham.executable.version = '5.4_gamma'
    ham.run()








Loading and analyzing

Now we iterate over all jobs in this project and calculate the workfunction. We also time how long the cell takes to execute


[15]:






t1 = time.time()
for ham in pr.iter_jobs():
    if ham.status.finished:
            final_struct = ham.get_structure(iteration_step=-1)
            elec_structure = ham.get_electronic_structure()
            e_Fermi = elec_structure.efermi
            epot = ham.get_electrostatic_potential()
            epot_z = epot.get_average_along_axis(ind=2)
            vacuum_level = np.max(epot_z)
            wf = vacuum_level - e_Fermi
            element = final_struct.get_majority_species()[-1]
            hcp_dict[element]["work_func"] = wf
t2 = time.time()
print("time: {}s".format(t2-t1))













time: 9.250723838806152s









Compiling data in a table using pandas [https://pandas.pydata.org/]


[16]:






df = pd.DataFrame(hcp_dict).T
df = df.rename(columns={'a': 'a [A]',
                        'c': 'c [A]',
                        'work_func': 'wf [eV]'})
print(df.round(3))













    a [A]  c [A]  wf [eV]
Co  2.507  4.069    5.569
Mg  3.192  5.185    3.373
Ru  2.706  4.282    5.305
Zn  2.665  4.947    3.603







[ ]:
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Molecular dynamics simulations of bulk water

In this example, we show how to perform molecular dynamics of bulk water using the popular interatomic TIP3P potential (W. L. Jorgensen et. al. [https://doi.org/10.1063/1.445869]) and LAMMPS [http://lammps.sandia.gov/].


[1]:






import numpy as np
%matplotlib inline
import matplotlib.pylab as plt
from pyiron.project import Project
import ase.units as units
import pandas








[2]:






pr = Project("tip3p_water")








Creating the initial structure

We will setup a cubic simulation box consisting of 27 water molecules density density is 1 g/cm\(^3\). The target density is achieved by determining the required size of the simulation cell and repeating it in all three spatial dimensions


[3]:






density = 1.0e-24  # g/A^3
n_mols = 27
mol_mass_water = 18.015 # g/mol

# Determining the supercell size size
mass = mol_mass_water * n_mols / units.mol  # g
vol_h2o = mass / density # in A^3
a = vol_h2o ** (1./3.) # A

# Constructing the unitcell
n = int(round(n_mols ** (1. / 3.)))

dx = 0.7
r_O = [0, 0, 0]
r_H1 = [dx, dx, 0]
r_H2 = [-dx, dx, 0]
unit_cell = (a / n) * np.eye(3)
water = pr.create_atoms(elements=['H', 'H', 'O'],
                        positions=[r_H1, r_H2, r_O],
                        cell=unit_cell)
water.set_repeat([n, n, n])
water.plot3d()




























[4]:






water.get_chemical_formula()








[4]:







'H54O27'









Equilibrate water structure

The initial water structure is obviously a poor starting point and requires equilibration (Due to the highly artificial structure a MD simulation with a standard time step of 1fs shows poor convergence). Molecular dynamics using a time step that is two orders of magnitude smaller allows us to generate an equilibrated water structure. We use the NVT ensemble for this calculation:


[5]:






water_potential = pandas.DataFrame({
    'Name': ['H2O_tip3p'],
    'Filename': [[]],
    'Model': ["TIP3P"],
    'Species': [['H', 'O']],
    'Config': [['# @potential_species H_O ### species in potential\n', '# W.L. Jorgensen et.al., The Journal of Chemical Physics 79, 926 (1983); https://doi.org/10.1063/1.445869\n', '#\n', '\n', 'units real\n', 'dimension 3\n', 'atom_style full\n', '\n', '# create groups ###\n', 'group O type 2\n', 'group H type 1\n', '\n', '## set charges - beside manually ###\n', 'set group O charge -0.830\n', 'set group H charge 0.415\n', '\n', '### TIP3P Potential Parameters ###\n', 'pair_style lj/cut/coul/long 10.0\n', 'pair_coeff * * 0.0 0.0 \n', 'pair_coeff 2 2 0.102 3.188 \n', 'bond_style harmonic\n', 'bond_coeff 1 450 0.9572\n', 'angle_style harmonic\n', 'angle_coeff 1 55 104.52\n', 'kspace_style pppm 1.0e-5\n', '\n']]
})








[6]:






job_name = "water_slow"
ham = pr.create_job("Lammps", job_name)
ham.structure = water
ham.potential = water_potential













/srv/conda/envs/notebook/lib/python3.7/site-packages/pyiron/lammps/base.py:170: UserWarning: WARNING: Non-'metal' units are not fully supported. Your calculation should run OK, but results may not be saved in pyiron units.
  "WARNING: Non-'metal' units are not fully supported. Your calculation should run OK, but "







[7]:






ham.calc_md(temperature=300,
            n_ionic_steps=1e4,
            time_step=0.01)
ham.run()













The job water_slow was saved and received the ID: 1







[8]:






view = ham.animate_structure()
view




















Full equilibration

At the end of this simulation, we have obtained a structure that approximately resembles water. Now we increase the time step to get a reasonably equilibrated structure


[9]:






# Get the final structure from the previous simulation
struct = ham.get_structure(iteration_step=-1)
job_name = "water_fast"
ham_eq = pr.create_job("Lammps", job_name)
ham_eq.structure = struct
ham_eq.potential = water_potential
ham_eq.calc_md(temperature=300,
               n_ionic_steps=1e4,
               n_print=10,
               time_step=1)
ham_eq.run()













The job water_fast was saved and received the ID: 2







[10]:






view = ham_eq.animate_structure()
view

















We can now plot the trajectories


[11]:






plt.plot(ham_eq["output/generic/energy_pot"])
plt.xlabel("Steps")
plt.ylabel("Potential energy [eV]");












[image: ../../_images/source_notebooks_water_MD_15_0.png]





[12]:






plt.plot(ham_eq["output/generic/temperature"])
plt.xlabel("Steps")
plt.ylabel("Temperature [K]");












[image: ../../_images/source_notebooks_water_MD_16_0.png]







Structure analysis

We will now use the get_neighbors() function to determine structural properties from the computed trajectories. We take advantage of the fact that the TIP3P water model is a rigid water model which means the neighbors of each molecule never change. Therefore they need to be indexed only once


[13]:






final_struct = ham_eq.get_structure(iteration_step=-1)

# Get the indices based on species
O_indices = final_struct.select_index("O")
H_indices = final_struct.select_index("H")

# Getting only the first two neighbors
neighbors = final_struct.get_neighbors(num_neighbors=2)








Distribution of the O-H bond length

Every O atom has two H atoms as immediate neighbors. The distribution of this bond length is obtained by:


[14]:






bins = np.linspace(0.5, 1.5, 100)
plt.hist(neighbors.distances[O_indices].flatten(), bins=bins)
plt.xlim(0.5, 1.5)
plt.xlabel(r"d$_{OH}$ [$\AA$]")
plt.ylabel("Count");












[image: ../../_images/source_notebooks_water_MD_20_0.png]







Distribution of the O-O bond lengths

We need to extend the analysis to go beyond nearest neighbors. We do this by controlling the cutoff distance


[15]:






neighbors = final_struct.get_neighbors(cutoff_radius=8)








[16]:






neigh_indices = np.hstack(neighbors.indices[O_indices])
neigh_distances = np.hstack(neighbors.distances[O_indices])







One is often intended in an element specific pair correlation function. To obtain for example, the O-O coordination function, we do the following:


[17]:






# Getting the neighboring Oxyhen indices
O_neigh_indices  = np.in1d(neigh_indices, O_indices)
O_neigh_distances = neigh_distances[O_neigh_indices]








[18]:






bins = np.linspace(1, 5, 100)
count = plt.hist(O_neigh_distances, bins=bins)
plt.xlim(2, 4)
plt.title("O-O pair correlation")
plt.xlabel(r"d$_{OO}$ [$\AA$]")
plt.ylabel("Count");












[image: ../../_images/source_notebooks_water_MD_26_0.png]
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Importing finished VASP calculations

Finished VASP calculations that were created outside of pyiron can be imported using the following script:

from pyiron.project import Project
pr = Project('imported_jobs')
# Searches and imports vasp jobs from 'vasp_directory'
path_to_import = "vasp_directory"
pr.import_from_path(path=path_to_import, recursive=True)





The calculations are imported into the project ‘imported_jobs’. The recursive function imports vasp directories within
each vasp directory if present.


Note

This functionality best works when both the vasprun.xml and OUTCAR files are present in the directories. The
import would work only id the vasprun.xml file exists too. If the vasprun.xml file does not exist, the OUTCAR and CONTCAR
files must be present










            

          

      

      

    

  

  
    
    
    Team
    

    
 
  

    
      
          
            
  


Team

pyiron was initially developed in the Computational Materials Design department [https://www.mpie.de/CM] of Joerg Neugebauer [https://www.mpie.de/person/43010/2763386] at the Max Planck Institut für Eisenforschung/ Max Planck Institute for iron research (MPIE) [https://www.mpie.de/2281/en] as a framework for ab initio thermo dynamics. In collaboration with the Interdisciplinary Centre for Advanced Materials Simulation (ICAMS) [http://www.icams.de] the framework was recently extended for high throughput applications resulting in the opensource release of the pyiron.


Core Developer (alphabetical)


	Liam Huber (MPIE) [https://www.mpie.de/person/47229/3098843] - Leading the implementation of flexible simulation protocols - since 2019.


	Jan Janssen (MPIE) [https://www.mpie.de/person/42524/2768816] – Leading the pyiron development – since 2015.


	Sudarsan Surendralal (MPIE) [https://www.mpie.de/person/41328/2768816] – Leading the electronic structure code development – since 2015.


	Osamu Waseda (MPIE) [https://www.mpie.de/person/51628/2768816] – Leading the run-time coupling of simulation codes – since 2017.







Application Developer (alphabetical)


	Ahmed Aslam (MPIE) - Parameterisation of interatomic potentials - since 2018.


	Uday Gajera (MPIE) - Automated analysis of existing DFT data sets - since 2017.


	Yury Lysogorski (ICAMS) [http://www.icams.de/content/people/icams-staff-members/?detail=1484] – High throughput evaluation of interatomic potentials – since 2017.


	Lifang Zhu (MPIE) [https://www.mpie.de/person/43027/2768816] - Efficient approach to compute melting properties fully from ab initio - since 2017.







Steering Committee (Head: Joerg Neugebauer [https://www.mpie.de/CM])


	Joerg Neugebauer (MPIE) [https://www.mpie.de/CM] – Founding and lead developer - since 2010


	Mira Todorova (MPIE) [https://www.mpie.de/3119070/Corrosion], Christoph Freysoldt (MPIE) [https://www.mpie.de/DefectChemistrySpectroscopy] – Electronic structure features


	Tilmann Hickel (MPIE) [https://www.mpie.de/2891195/computational_phase_studies], Blazej Grabowski (MPIE) [https://www.mpie.de/2891184/adaptive_structural_materials] – Thermodynamic projects - Thermodynamic concepts


	Ralf Drautz (ICAMS) [http://www.icams.de/content/departments/atomistic-modelling-and-simulation/], Thomas Hammerschmidt (ICAMS) [http://www.icams.de/content/departments/atomistic-modelling-and-simulation/bond-order-potential-development/] – High-throughput activities







Alumni (chronological)


	Ugur Aydin (MPIE) – Developer of pyCMW – the pyiron predecessor – 2011-2015.


	Ankit Gupta (MPIE) – Kinetic Monte Carlo implementation – 2014-2015.


	Murat Celik (MPIE) – Sqlalchemy based database adapter – 2016-2017.


	Navid Shayanfar (MPIE) - Parser for the in-house DFT code S/PHI/nX [https://www.mpie.de/3389199/Optimized-key-algorithms] - 2017.


	Martin Boeckmann (MPIE) – Metropolis Monte Carlo implementation – 2017-2018.


	Murali Uddagiri (MPIE) - Generation of special quasirandom structures - 2017-2018.


	Markus Tautschnig (MPIE) – Structure Optimisation with VASP – 2018-2019.







External collaborators


	Max Planck Computing & Data facility (MPCDF) [http://www.mpcdf.mpg.de] - The MPCDF provides high-level support for the development, optimization, analysis and visualization of high-performance-computing applications.
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Collaborators

List of software projects pyiron collaborates with in alphabetical order:


ASE

The Atomic Simulation Environment (ASE) is a set of tools and Python modules for setting up, manipulating, running, visualizing and analyzing atomistic simulations. The code is freely available under the GNU LGPL license. https://wiki.fysik.dtu.dk/ase/




LAMMPS

LAMMPS stands for Large-scale Atomic/Molecular Massively Parallel Simulator. LAMMPS is a classical molecular dynamics simulation code designed to run efficiently on parallel computers.  It was developed at Sandia National Laboratories, a US Department of Energy facility, with funding from the DOE.  It is an open-source code, distributed freely under the terms of the GNU Public License (GPL). http://lammps.sandia.gov




NGLview

An IPython/Jupyter widget to interactively view molecular structures and trajectories. Utilizes the embeddable NGL Viewer for rendering. Support for showing data from the file-system, RCSB PDB, simpletraj and from objects of analysis libraries mdtraj, pytraj, mdanalysis, ParmEd, rdkit, ase, HTMD, biopython, cctbx, pyrosetta, schrodinger’s Structure. https://github.com/arose/nglview




OpenKIM

OpenKIM is a cyberinfrastructure for improving the reliability of molecular and multiscale simulations of materials. It includes a repository of interatomic potentials that are exhaustively tested, tools to help select among existing potentials and develop new ones, and standard integration methods for using potentials in major simulation codes. Visit the OpenKIM Website [https://openkim.org/].




OVITO

OVITO is a scientific visualization and analysis software for atomistic and particle simulation data. It helps scientists gain better insights into materials phenomena and physical processes. The program is freely available for all major platforms under an open source license. It has served in a growing number of computational simulation studies as a powerful tool to analyze, understand and illustrate simulation results. https://www.ovito.org




S/PHI/nX

S/PHI/nX is a C++ library for materials simulation, mostly electronic-structure theory. It also is a program (sphinx) to perform such simulations using density-functional theory, and k.p theory. In addition, the package offers dozens of specialized programs (add-ons) for smaller tasks related to setup, analysis, post-processing, and other types of simulations. https://sxrepo.mpie.de




VASP

The Vienna Ab initio Simulation Package: atomic scale materials modelling from first principles. https://www.vasp.at
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Command Line Interface


Usage Summary

There’s a few command line tools shipped with pyiron to help
administrating and keeping up with your pyiron project as well as some that are
used internally.  All of them are installed by default in the pyiron script
that has a few sub commands.


	pyiron install
	Installs the pyiron resources for the first time, if you don’t get them via
conda.



	pyiron ls
	list the jobs inside a project and filter them with a few primitives

Print the run time of all finished jobs


pyiron ls -c job totalcputime -s finished




Print all jobs with iron


pyiron ls -e Fe




Print all jobs that successfully finished yesterday and a bit


pyiron ls -s finished -i 1d5h




Print all jobs that were aborted less than 5 hours ago and match
“spx.*restart”


pyiron ls -n “spx.*restart” -i 5h -s aborted






	pyiron rm
	Delete jobs and whole projects from the database and the file system.  If
you simply rm jobs and projects they are still in the database and can
lead to confusion on pyiron’s part.



	pyiron wrapper
	Runs jobs from the database.  pyiron uses this internally to start jobs on
the remote cluster nodes, but you can also use it when you set the run mode
to “manual” or to manually re-run jobs.








Developer Guide

Adding a new sub command is done by adding a new module to pyiron.cli.
This module needs to define a register and a main function.  The
former is called with an argparse.ArgumentParser instance as sole argument
and should define the command line interface in the usual way [https://docs.python.org/3/library/argparse.html].  The latter will be called
with the parsed arguments and should just execute whatever it is that utility
should be doing.  Additionally if you need to control the formatter_class
and epilog keyword arguments when creating the argparse.ArgumentParser
instance you can set the formatter and epilog toplevel variables (see
the ls sub command for an example).  Finally you must add the module to the
pyiron.cli.cli_modules dict.
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Citing

The pyiron integrated development environment (IDE) for computational materials science - pyiron IDE - is based on a flexible plugin infrastructure. So depending on which modules are used please cite the corresponding papers.


pyiron paper (accepted)

@article{pyiron-paper,
  title = {pyiron: An integrated development environment for computational materials science},
  journal = {Computational Materials Science},
  volume = {163},
  pages = {24 - 36},
  year = {2019},
  issn = {0927-0256},
  doi = {https://doi.org/10.1016/j.commatsci.2018.07.043},
  url = {http://www.sciencedirect.com/science/article/pii/S0927025618304786},
  author = {Jan Janssen and Sudarsan Surendralal and Yury Lysogorskiy and Mira Todorova and Tilmann Hickel and Ralf Drautz and Jörg Neugebauer},
  keywords = {Modelling workflow, Integrated development environment, Complex simulation protocols},
}





For all the other modules/ plugins in particular those hosted at https://gitlab.mpcdf.mpg.de/pyiron (MPIE internal) please ask the developers for the corrsponding references. We try to publish those under the open source license when the initial papers are published. Afterwards they are going to be added to the official Github repository [https://github.com/pyiron].




external paper

Some of the features in pyiron rely on external codes which should be cited separatly. In alphabetical order:


ASE

pyiron is compatible with the Atomic Simulation Environment (ASE) [https://wiki.fysik.dtu.dk/ase/index.html] structure classes, allowing the user to generate structures using the ASE framework [https://wiki.fysik.dtu.dk/ase/index.html] and run the simulation within pyiron.

@article{ase-paper,
  author={Ask Hjorth Larsen and Jens Jørgen Mortensen and Jakob Blomqvist and Ivano E Castelli and Rune Christensen and Marcin Dułak and Jesper Friis and Michael N Groves and Bjørk Hammer and Cory Hargus and Eric D Hermes and Paul C Jennings and Peter Bjerre Jensen and James Kermode and John R Kitchin and Esben Leonhard Kolsbjerg and Joseph Kubal and Kristen Kaasbjerg and Steen Lysgaard and Jón Bergmann Maronsson and Tristan Maxson and Thomas Olsen and Lars Pastewka and Andrew Peterson and Carsten Rostgaard and Jakob Schiøtz and Ole Schütt and Mikkel Strange and Kristian S Thygesen and Tejs Vegge and Lasse Vilhelmsen and Michael Walter and Zhenhua Zeng and Karsten W Jacobsen},
  title={The atomic simulation environment—a Python library for working with atoms},
  journal={Journal of Physics: Condensed Matter},
  volume={29},
  number={27},
  pages={273002},
  url={http://stacks.iop.org/0953-8984/29/i=27/a=273002},
  year={2017}
}








LAMMPS

The LAMMPS molecular dynamics simulator [http://lammps.sandia.gov] is the default molecular dynamics code used by pyiron.

@article{lammps,
  title = {Fast Parallel Algorithms for Short-Range Molecular Dynamics},
  journal = {Journal of Computational Physics},
  volume = {117},
  number = {1},
  pages = {1-19},
  year = {1995},
  issn = {0021-9991},
  doi = {https://doi.org/10.1006/jcph.1995.1039},
  url = {http://www.sciencedirect.com/science/article/pii/S002199918571039X},
  author = {Steve Plimpton}
}








VASP

The Vienna Ab initio Simulation Package [https://www.vasp.at] is the default ab initio used by pyiron.

@article{Kresse1993,
  title = {Ab initio molecular dynamics for liquid metals},
  author = {Kresse, G. and Hafner, J.},
  journal = {Phys. Rev. B},
  volume = {47},
  issue = {1},
  pages = {558--561},
  numpages = {0},
  month = {Jan},
  publisher = {American Physical Society},
  doi = {10.1103/PhysRevB.47.558},
  url = {https://link.aps.org/doi/10.1103/PhysRevB.47.558}
}





@article{Kresse1996a,
  title = {Efficiency of ab-initio total energy calculations for metals and semiconductors using a plane-wave basis set},
  journal = {Computational Materials Science},
  volume = {6},
  number = {1},
  pages = {15-50},
  year = {1996},
  issn = {0927-0256},
  doi = {https://doi.org/10.1016/0927-0256(96)00008-0},
  url = {http://www.sciencedirect.com/science/article/pii/0927025696000080},
  author = {Kresse, G. and Furthm\"uller, J.}
}





@article{Kresse1996b,
  title = {Efficient iterative schemes for ab initio total-energy calculations using a plane-wave basis set},
  author = {Kresse, G. and Furthm\"uller, J.},
  journal = {Phys. Rev. B},
  volume = {54},
  issue = {16},
  pages = {11169--11186},
  numpages = {0},
  year = {1996},
  month = {Oct},
  publisher = {American Physical Society},
  doi = {10.1103/PhysRevB.54.11169},
  url = {https://link.aps.org/doi/10.1103/PhysRevB.54.11169}
}
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FAQ


How to cite pyiron?

To cite pyiron and the corresponding codes, please follow the instructions on the publication page.




What units does pyiron use?


	mass = atomic mass units


	distance = Angstroms


	time = femtoseconds


	energy = eV


	velocity = Angstroms/femtoseconds


	force = eV/Angstrom


	temperature = Kelvin


	pressure = GPa


	charge = multiple of electron charge (1.0 is a proton)







How to import existing calculation?




How to import structures from files or existing databases?




How to install pyiron?

pyiron is designed to be installed as centralized service on your local computer cluster, rather than a local installation
on each individual workstation. To test pyiron online or with a local installation, please follow the instructions on the
installation page.




How to use a custom Pseudo potential in VASP?




How to use VASP tags which are not supported by pyiron?




How to use a custom potential in LAMMPS?

A custom empirical potential (here, a hybrid potential) can be defined in the following format:

custom_potential = pd.DataFrame({
  'Name': ['SrTiO3_Pedone'],
  'Filename': [[]],
  'Model': ['Custom'],
  'Species': [['O', 'Sr', 'Ti']],
  'Config': [['atom_style full\n',  # I use 'full' here as atom_style 'charge' gives the same result
              '## create groups ###\n',
              'group O type 1\n',
              'group Sr type 2\n',
              'group Ti type 3\n',
              '\n',
              '## set charges - beside manually ###\n',
              'set group O charge -1.2000\n',
              'set group Sr charge 1.2000\n',
              'set group Ti charge 2.4000\n',
              '\n',
              'pair_style hybrid/overlay morse 15.0 mie/cut 15.0 coul/long 15.0 beck 15.0\n',
              'pair_coeff * * coul/long\n',
              'pair_coeff 1 2 beck 3.0 0 0 0 0\n',
              'pair_coeff 1 3 beck 1.0 0 0 0 0\n',
              'pair_coeff 1 1 beck 22.0 0 0 0 0\n',
              'pair_coeff 1 2 mie/cut 3.0 1.0 12.0 0\n',
              'pair_coeff 1 3 mie/cut 1.0 1.0 12.0 0\n',
              'pair_coeff 1 1 mie/cut 22.0 1.0 12.0 0\n',
              'pair_coeff 1 2 morse 0.019623 1.8860 3.32833\n',
              'pair_coeff 1 3 morse 0.024235 2.2547 2.708943\n',
              'pair_coeff 1 1 morse 0.042395 1.3793 3.618701\n',
              'kspace_style ewald 1.0e-8\n']]
})





The lines in Config will be written to the LAMMPS potential.inp file. Make sure that the arrangement of the species in Species is the same as the group types create groups within Config. Otherwise, a mixup or the species may occur in the LAMMPS structure.inp file.

The potential can then be used by assigning job.potential = custom_potential.




How to extend the potential database inside pyiron?




How to link your own executable?




How to send a calculation to the background ?




How to submit a calculation to the queuing system?




How to setup spin constraint calculation?




What is the meaning of the name - pyiron?

pyiron is the combination of py + iron connecting Python, the programming language with iron as pyiron was
initially developed at the Max Planck Institut für Eisenforschung (iron research).




Which output quantities are stored in pyiron?











	generic



	tag

	dimension

	description

	VASP

	SPHInX

	LAMMPS





	time

	Nstep

	simulation time ( fs )

	
	
	x



	steps

	Nstep

	time steps

	
	
	x



	unwrapped_positions

	Nstep x Natom x 3

	unwrapped atom coordinates ( Å )

	x

	x

	x



	positions

	Nstep x Natom x 3

	wrapped atom coordinates ( Å )

	x

	x

	x



	velocities

	Nstep x Natom x 3

	velocity of each atom ( Å/fs )

	
	
	


	forces

	Nstep x Natom x 3

	force on each atom ( eV/Å )

	x

	x

	x



	cells

	Nstep x 3 x 3

	cell dimensions (cf. VASP website) ( Å )

	x

	x

	x



	energy_tot

	Nstep

	total energy of the system ( eV )

	x

	x

	x



	energy_kin

	Nstep

	kinetic energy of the system ( eV )

	x

	
	


	energy_pot

	Nstep

	potential energy of the system ( eV )

	x

	
	


	pressures

	Nstep x 3 x 3

	pressures ( GPa )

	
	
	x



	temperature

	Nstep

	temperature ( K )

	x

	
	x



	volume

	Nstep ?

	supercell volume ( Å3 )

	x

	x

	x



	atom_voronoi

	Nstep x Natom

	Voronoi volume of each atom ( Å3 )

	
	
	


	atom_stress

	Nstep x Natom x 3 x 3

	stress per atom x atomic volume ( eV )

	
	
	x



	atom_centro

	Nstep x Natom

	centro-symmetry parameter ( Å2 )

	
	
	


	atom_displace

	Nstep x Natom x 3

	displacement of each atom with respect to the initial position ( Å )

	
	
	


	computation_time

	Nstep

	computation time of the simulation ( s )

	
	x

	















	dft



	tag

	dimension

	description

	VASP

	SPHInX

	LAMMPS





	(scf_)energy_int

	Nstep

	internal energy ( eV )

	
	x

	


	(scf_)energy_free

	Nstep

	free energy, same as energy_tot in generic ( eV )

	x

	x

	


	(scf_)energy_zero

	Nstep

	extrapolated energy, sigma 
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Contributing to pyiron

The following is a set of guidelines for contributing to pyiron, which is
hosted and maintained by the Max Planck Institut für Eisenforschung [https://mpie.de]
on GitHub. These are mostly guidelines to facilitate an efficient
development workflow, and not necessarily rules. Use your best judgment,
and feel free to propose changes even to this document in a pull request.

You can find all the pyiron packages at our github page [https://github.com/pyiron] .
To create pull requests, you will need to become part of the
pyiron organization. Please email us if you would like to join.


Wait I don’t want to read this; I just have a quick question/bugfix!


	Check out our FAQ page [https://github.com/pyiron/pyiron/docs/source/faq.html]; your question might already be answered there.


	If your question relates to a bug in pyiron, please briefly search the issues page [https://github.com/pyiron/pyiron/issues] and open a new labeled issue if you don’t see anything related to your question there.


	Please feel free just to send one of us a brief, descriptive email with your question, and we’ll do our best to get back to you as ASAP as possible.
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License

pyiron is released as an open-source project under the BSD 3-Clause License.
Code contributions should also be considered open-source.




What should I know before I get started?


pyiron developer meetings

If you are interested in discussing pyiron’s development, we encourage you to virtually
participate in the weekly pyiron developer meeting at 14:00 german time (GMT+2).
Check the discussion page for details.






How can I contribute?


Reporting bugs


Note: If you find a closed issue that seems like it is the same
thing that you’re experiencing, open a new issue and include a
link to the original issue in the body of your new one.




Before Submitting A Bug Report

Check if you can reproduce the problem in the latest version of pyiron.
Check the FAQ page [https://github.com/pyiron/pyiron/docs/source/faq.html] for a list of common questions and problems.
Briefly search the issues page for bugs [https://github.com/pyiron/pyiron/issues?q=is%3Aopen+is%3Aissue+label%3A%22bug%22]  to see if the problem has already
been reported. If it has and the issue is still open, add a comment
to the existing issue instead of opening a new one.

How Do I Submit A (Good) Bug Report?

Bugs are tracked as GitHub issues. You can create an issue on
the pyiron repository by including the following information:


	Use a clear and descriptive title for the issue to identify the problem.


	Describe the exact steps you took so we can reproduce the problem as closely as possible.


	Provide sample code that causes the problem. Include code snippets as markdown code blocks.


	Include information about the environment (OS, python version, how packages were installed) in which you were running pyiron.


	Explain what you expected to happen, and what happened instead.







Suggesting Enhancements

How Do I Submit A (Good) Enhancement Suggestion?

Enhancement suggestions are tracked as GitHub issues. You can create an issue on
the pyiron repository by including the following information:


	Use a clear and descriptive title for the issue to identify the suggestion.


	Describe the exact behavior you would expect the suggested feature to produce.


	Provide sample code that you would use to access the feature. If possible, include code for how you think the feature could be built into pyiron’s codebase. Include code snippets as markdown code blocks.







Your first code contribution

Unsure where to begin contributing to pyiron? You can start by looking
through these good-first-issue and help-wanted issues:


	Good first issues [https://github.com/pyiron/pyiron/issues?q=is%3Aopen+is%3Aissue+label%3A%22good+first+issue%22] - issues which should only require a few lines of code, and a test or two.


	Help wanted issues [https://github.com/pyiron/pyiron/issues?q=is%3Aissue+is%3Aopen+label%3A%22help+wanted%22] - issues which should be a bit more involved than beginner issues.




Local development

pyiron can be developed and tested locally. If you are using pyiron to run an
external software package, e.g. VASP or LAMMPS, you might also need to install
those packages locally to run certain integration tests in pyiron.

To get the developmental (git) version of pyiron,

git clone https://github.com/pyiron/pyiron.git
conda env update --name pyiron_dev --file pyiron/.ci_support/environment.yml
conda activate pyiron_dev
conda install conda-build
conda develop pyiron





Local Testing

The full test suite is always run automatically when you open a new pull request.  Still it
sometimes nice to run all or only specific tests on your machine.  To do that run from the repo root, e.g.

python -m unittest discover tests
python -m unittest discover tests/sphinx
python -m unittest tests/sphinx/test_base.py





Where the first line runs all tests, the second all the sphinx tests and the final line only the tests in that file.
Keep in mind that to run the tests your repository needs to be inside your pyiron project folder and you need to have
at least the basic resources installed from tests/static.  A neat trick when testing/debugging is to combine the
pdb and unittest modules like this

python -m pdb -m unittest ...





This allows you to re-use the sometimes complicated setups for your interactive debugging that might be otherwise
difficult to replicate in a REPL.




Pull requests

The process described here has several goals:


	Maintain pyiron’s quality


	Fix problems that are important to users


	Engage the community in working toward the best possible tools


	Enable a sustainable system for pyiron’s maintainers to review contributions




Please follow these steps to have your contribution considered by the maintainers:


	Keep the changes in your pull request as focused as possible- only address one issue per pull request wherever possible.


	Follow the Styleguides


	Assign the appropriate label (see Issue and pull request labels) to your pull request. If you are fixing a specific Github issue, reference the issue directly in the pull request comments.


	If you are aware which maintainer is most closely related to the code you’ve edited, feel free to request their review.


	After you submit your pull request, verify that all status checks are passing.


	If a status check fails and it seems to be unrelated to your changes, explain why the failure is unrelated as a comment in your pull request.




While the prerequisites above must be satisfied prior to having your
pull request reviewed, the reviewer(s) may ask you to complete
additional design work, tests, or other changes before your pull
request can be ultimately accepted.






Styleguides


Git commit messages


	Use the present tense (“Add feature” not “Added feature”)


	Use the imperative mood (“Move cursor to…” not “Moves cursor to…”)


	Limit the first line to 72 characters or less


	Reference issues and pull requests liberally after the first line


	When only changing documentation, include [ci skip] in the commit title


	Consider starting the commit message with an applicable emoji:




:art: (:art:) improves the format/structure of the code

:zap: (:zap:) improves performance

:memo: (:memo:) adds documentation

:bug: (:bug:) fixes a bug

:fire: (:fire:) removes code or files

:green_heart: (:green_heart:) fixes the CI build

:white_check_mark: (:white_check_mark:) adds tests

Managing git commits is much easier using an IDE (we recommend PyCharm).




Python styleguide

Please follow PEP8 conventions [https://www.python.org/dev/peps/pep-0008/] for all python code added to pyiron. Pull
requests will be checked for PEP8 plus a few other security issues with
Codacy [https://www.codacy.com/], and will be rejected if they do not meet the specified
formatting criteria.

Any new features should include coverage with a unit test, such that
your pull request does not decrease pyiron’s overall coverage. This
will be automatically tested within the ci test suite and Coveralls [https://coveralls.io/].




Deprecation warning template

XXX is deprecated as of vers. A.B.C. It is not guaranteed to be in service in vers. D.E.F




Documentation styleguide

All new/modified functions should include a docstring that follows
the Google Python Docstring format [http://sphinxcontrib-napoleon.readthedocs.io/en/latest/example_google.html].

Documentation is built automatically with Sphinx [https://www.sphinx-doc.org/en/master/]; any manually created
documentation should be added as a restructured text (.rst) file
under pyiron/docs/source.

Notebooks created to exemplify features in pyiron are very useful, and
can even be used as integration tests. If you have added a major feature,
consider creating a notebook to show its usage under pyiron/notebooks/.
See the other examples that are already there.






Additional notes


Issue and pull request labels

We use the following tags to organize pyiron Github issues
and pull requests:


	bug: something isn’t working


	duplicate: this issue/pull request already existed


	enhancement: new feature or request


	good first issue: easy fix for beginners


	help wanted: extra attention is needed


	invalid: this doesn’t seem right


	question: further information is requested


	wontfix: this will not be worked on


	stale: inactive after 2 weeks







Build status

The build status for pyiron and all sub packages are given below

[image: Coverage Status]
 [https://coveralls.io/github/pyiron/pyiron?branch=master][image: Codacy Badge]
 [https://app.codacy.com/app/pyiron-runner/pyiron?utm_source=github.com&utm_medium=referral&utm_content=pyiron/pyiron&utm_campaign=Badge_Grade_Settings][image: Release_Date]
 [https://anaconda.org/conda-forge/pyiron/][image: Build Status]
 [https://travis-ci.org/pyiron/pyiron][image: Build status]
 [https://ci.appveyor.com/project/pyiron-runner/pyiron/branch/master]


pyiron releases

[image: Downloads]
 [https://anaconda.org/conda-forge/pyiron/]For the pyiron release management we use git tags:

https://git-scm.com/book/en/v2/Git-Basics-Tagging





The tag format consists of a tag_prefix (<package name>-) and the release version, for example:

pyiron-0.2.0





For the automated versioning we use:

https://github.com/warner/python-versioneer/





So the configuration of the release is included in setup.cfg:

https://github.com/pyiron/pyiron_base/blob/master/setup.cfg





As the pyiron packages are pure python packages – we use only the Linux Python 3.7 job to build the packages, as defined in the .travis.yml file:

https://github.com/pyiron/pyiron_base/blob/master/.travis.yml





The python 3.7 linux tests therefore takes more time, compared to the other tests on travis.

Just like each other commit to the master branch the tagged releases are pushed to pypi.org and anaconda.org:

https://pypi.org/project/pyiron-base/#history
https://anaconda.org/pyiron/pyiron_base





The major difference for pypi (pip) is that tagged releases are the default for pip while installing prerelease versions using pip requires the –pre flag.
pip install –pre pyiron

Those pre-release versions are named <version_number>.post0.dev<release number>

0.2.0.post0.dev1





For anaconda the prereleases are pushed to the pyiron channel and can be installed using:
conda install -c pyiron pyiron

On the other hand the tagged releases are available through conda-forge, as soon as the corresponding packages are merged:

https://github.com/conda-forge/pyiron-feedstock
conda install -c conda-forge pyiron





So for both conda and pip both the prereleases as well as the official releases are available.






Debugging


My job does not run on the queue

In case a job runs properly while executing it locally (or on the head node), but not when you submit it to a queue,

1. Check if the job class is available in the project:

In this example, we want a custom job class ProtoMD from the module pyiron_contrib:

from pyiron import Project
import pyiron_contrib  # only if importing a custom job class

pr = Project("debug")
dir(pr.job_type)





This should output:

>>> ['AtomisticExampleJob',
 'Atoms',
 'ConvEncutParallel',
 ...
 ...
 'ProtoMD']





If you see your job class in the list, proceed to step 3. If not,

2. Check if the job class in initialized in ``__init__.py`` of the module

Make sure that the __init__.py of your module (here, pyiron_contrib) initializes the job class in the following format:

from pyiron import Project
from pyiron.base.job.jobtype import JOB_CLASS_DICT

# Make classes available for new pyiron version
JOB_CLASS_DICT['ProtoMD'] = 'pyiron_contrib.protocol.compound.md'  # the path of your job class





3. Confirm that the job class can be instantiatied

Create a new job, but instead of running it, save it:

job = pr.create_job(job_type = pr.job_type.ProtoMD, job_name = 'job')
...  # input parameters that the job requires
...
job.save()

>>> 98  # this is the job id of the saved job





Note down the job id, then run the following line:

job["TYPE"]





This should output an instance of the job class:

>>> "<class 'pyiron_contrib.protocol.compound.md.ProtoMD'>"





Now we know that the job class is indeed available in the project and can be instantiated.

4. Debug using a second notebook

Submitting and running a job on the queue, is essentially the same as saving a job in one notebook, but loading and executing it in another notebook.

In a new notebook , load the job that you just saved, using its job id. You may or may not import the module (here, pyiron_conntirb):

from pyiron import Project
# we do not import pyiron_contrib here, becasue it should not be necessary

pr = Project("second_notebook")
reloaded_job = pr.load(98)  # 98 is the job id of the previously saved job
reloaded_job.run(run_again=True)





If the job loads and runs properly, the job should also run properly on the queue. This also means that there may be a bug in your custom job class. Debug the job class, and repeat steps 3 and 4 till you no longer get an error in step 4.
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pyiron.atomistics.generic.object_type module


	
class pyiron.atomistics.generic.object_type.ObjectType(class_name, project=None, job_name=None)

	Bases: object






	
class pyiron.atomistics.generic.object_type.ObjectTypeChoice

	Bases: object
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pyiron.atomistics.job.atomistic module


	
class pyiron.atomistics.job.atomistic.AtomisticGenericJob(project, job_name)

	Bases: pyiron.base.job.generic.GenericJob

Atomistic Generic Job class extends the Generic Job class with all the functionality to run jobs containing
atomistic structures. From this class all specific atomistic Hamiltonians are derived. Therefore it should contain
the properties/routines common to all atomistic jobs. The functions in this module should be as generic as possible.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted, running,
	aborted, collect, suspended, refresh, busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel or in
serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’, ‘ScriptJob’,
	‘ListMaster’]










	
animate_structure(spacefill=True, show_cell=True, stride=1, center_of_mass=False, particle_size=0.5)

	Animates the job if a trajectory is present


	Parameters

	
	spacefill (bool) – 


	show_cell (bool) – 


	stride (int) – show animation every stride [::stride]
use value >1 to make animation faster


default=1







	center_of_mass (bool) – 






	Returns

	nglview IPython widget



	Return type

	animation










	
calc_md(temperature=None, pressure=None, n_ionic_steps=1000, time_step=None, n_print=100, temperature_damping_timescale=100.0, pressure_damping_timescale=None, seed=None, tloop=None, initial_temperature=True, langevin=False)

	




	
calc_minimize(e_tol=0, f_tol=0.0001, max_iter=1000, pressure=None, n_print=1)

	
	Parameters

	
	e_tol – 


	f_tol – 


	max_iter – 


	pressure – 


	n_print – 








Returns:






	
calc_static()

	Returns:






	
continue_with_final_structure(job_type=None, job_name=None)

	
	Parameters

	
	job_type – 


	job_name – 








Returns:






	
continue_with_restart_files(job_type=None, job_name=None)

	
	Parameters

	
	job_type – 


	job_name – 








Returns:






	
copy_to(project=None, new_job_name=None, input_only=False, new_database_entry=True)

	
	Parameters

	
	destination – 


	new_job_name – 


	input_only – 


	new_database_entry – 








Returns:






	
db_entry()

	Generate the initial database entry


	Returns

	db_dict



	Return type

	(dict)










	
from_hdf(hdf=None, group_name=None)

	Recreates instance from the hdf5 file
:param hdf: Path to the hdf5 file
:type hdf: str
:param group_name: Name of the group which contains the object
:type group_name: str






	
get_encut()

	




	
get_final_structure()

	Returns:






	
get_structure(iteration_step=- 1, wrap_atoms=True)

	Gets the structure from a given iteration step of the simulation (MD/ionic relaxation). For static calculations
there is only one ionic iteration step
:param iteration_step: Step for which the structure is requested
:type iteration_step: int
:param wrap_atoms: True if the atoms are to be wrapped back into the unit cell
:type wrap_atoms: bool


	Returns

	The required structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
gui()

	Returns:






	
map(function, parameter_lst)

	




	
restart(job_name=None, job_type=None)

	Restart a new job created from an existing calculation.
:param project: Project instance at which the new job should be created
:type project: pyiron.project.Project instance
:param job_name: Job name
:type job_name: str
:param job_type: Job type
:type job_type: str


	Returns

	New job



	Return type

	new_ham










	
set_encut(encut)

	
	Parameters

	encut – 





Returns:






	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
set_kpoints(mesh=None, scheme='MP', center_shift=None, symmetry_reduction=True, manual_kpoints=None, weights=None, reciprocal=True)

	
	Parameters

	
	mesh – 


	scheme – 


	center_shift – 


	symmetry_reduction – 


	manual_kpoints – 


	weights – 


	reciprocal – 








Returns:






	
store_structure()

	Returns:






	
property structure

	Returns:






	
to_hdf(hdf=None, group_name=None)

	Store the GenericJob in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
trajectory(stride=1, center_of_mass=False, atom_indices=None, snapshot_indices=None, overwrite_positions=None, overwrite_cells=None)

	
	Parameters

	
	stride (int) – The trajectories are generated with every ‘stride’ steps


	center_of_mass (list/numpy.ndarray) – The center of mass


	atom_indices (list/numpy.ndarray) – The atom indices for which the trajectory should be generated


	snapshot_indices (list/numpy.ndarray) – The snapshots for which the trajectory should be generated


	overwrite_positions (list/numpy.ndarray) – List of positions that are meant to overwrite the existing
trajectory. Useful to wrap coordinates for example


	overwrite_cells (list/numpy.ndarray) – List of cells that are meant to overwrite the existing
trajectory. Only used when overwrite_positions is defined. This must
have the same length of overwrite_positions






	Returns

	Trajectory instance



	Return type

	pyiron.atomistics.job.atomistic.Trajectory










	
validate_ready_to_run()

	Returns:






	
view_structure(snapshot=- 1, spacefill=True, show_cell=True)

	
	Parameters

	
	snapshot (int) – Snapshot of the trajectory one wants


	spacefill (bool) – 


	show_cell (bool) – 






	Returns

	nglview IPython widget



	Return type

	view










	
write_traj(filename, file_format=None, parallel=True, append=False, stride=1, center_of_mass=False, atom_indices=None, snapshot_indices=None, overwrite_positions=None, overwrite_cells=None, **kwargs)

	Writes the trajectory in a given file file_format based on the ase.io.write [https://wiki.fysik.dtu.dk/ase/_modules/ase/io/formats.html#write] function.


	Parameters

	
	filename (str) – Filename of the output


	file_format (str) – The specific file_format of the output


	parallel (bool) – ase parameter


	append (bool) – ase parameter


	stride (int) – Writes trajectory every stride steps


	center_of_mass (bool) – True if the positions are centered on the COM


	atom_indices (list/numpy.ndarray) – The atom indices for which the trajectory should be generated


	snapshot_indices (list/numpy.ndarray) – The snapshots for which the trajectory should be generated


	overwrite_positions (list/numpy.ndarray) – List of positions that are meant to overwrite the existing
trajectory. Useful to wrap coordinates for example


	overwrite_cells (list/numpy.ndarray) – List of cells that are meant to overwrite the existing
trajectory. Only used when overwrite_positions is defined. This must
have the same length of overwrite_positions


	**kwargs – Additional ase arguments

















	
class pyiron.atomistics.job.atomistic.GenericInput(input_file_name=None, table_name='generic')

	Bases: pyiron.base.generic.parameters.GenericParameters


	
load_default()

	Loads the default file content










	
class pyiron.atomistics.job.atomistic.GenericOutput(job)

	Bases: object


	
property cells

	




	
property computation_time

	




	
property displacements

	Output for 3-d displacements between successive snapshots, with minimum image convention.
For the total displacements from the initial configuration, use total_displacements
This algorithm collapses if:
- the ID’s are not consistent (i.e. you can also not change the number of atoms)
- there are atoms which move by more than half a box length in any direction within two snapshots (due to
periodic boundary conditions)






	
property energy_pot

	




	
property energy_tot

	




	
property force_max

	maximum force magnitude of each step which is used for
convergence criterion of structure optimizations






	
property forces

	




	
static get_displacements(structure, positions, cells, varying_cell=False)

	Output for 3-d displacements between successive snapshots, with minimum image convention.
For the total displacements from the initial configuration, use total_displacements
This algorithm collapses if:
- the ID’s are not consistent (i.e. you can also not change the number of atoms)
- there are atoms which move by more than half a box length in any direction within two snapshots (due to
periodic boundary conditions)


	Parameters

	
	structure (pyiron.atomistics.structure.atoms.Atoms) – The initial structure


	positions (numpy.ndarray/list) – List of positions in cartesian coordinates (N_steps x N_atoms x 3)


	cells (numpy.ndarray/list) – List of cells (N_steps x 3 x 3)


	varying_cell (bool) – True if the cell shape varies during the trajectory (raises a warning)






	Returns

	Displacements (N_steps x N_atoms x 3)



	Return type

	numpy.ndarray










	
property indices

	




	
property positions

	




	
property pressures

	




	
property steps

	




	
property temperature

	




	
property total_displacements

	Output for 3-d total displacements from the initial configuration, with minimum image convention.
For the diplacements for the successive snapshots, use displacements
This algorithm collapses if:
- the ID’s are not consistent (i.e. you can also not change the number of atoms)
- there are atoms which move by more than half a box length in any direction within two snapshots (due to periodic boundary conditions)






	
property unwrapped_positions

	




	
property volume

	








	
class pyiron.atomistics.job.atomistic.MapFunctions

	Bases: object






	
class pyiron.atomistics.job.atomistic.Trajectory(positions, structure, center_of_mass=False, cells=None, indices=None)

	Bases: object

A trajectory instance compatible with the ase.io class


	Parameters

	
	positions (numpy.ndarray) – The array of the trajectory in cartesian coordinates


	structure (pyiron.atomistics.structure.atoms.Atoms) – The initial structure instance from which the species info
is derived


	center_of_mass (bool) – False (default) if the specified positions are w.r.t. the origin


	cells (numpy.ndarray) – Optional argument of the cell shape at every time step (Nx3x3 array) when the volume
varies













	
pyiron.atomistics.job.atomistic.set_encut(job, parameter)

	




	
pyiron.atomistics.job.atomistic.set_kpoints(job, parameter)

	




	
pyiron.atomistics.job.atomistic.set_structure(job, parameter)
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pyiron.atomistics.job.interactive module


	
class pyiron.atomistics.job.interactive.GenericInteractive(project, job_name)

	Bases: pyiron.atomistics.job.atomistic.AtomisticGenericJob, pyiron.base.job.interactive.InteractiveBase


	
property current_structure

	




	
get_structure(iteration_step=- 1, wrap_atoms=True)

	Gets the structure from a given iteration step of the simulation (MD/ionic relaxation). For static calculations
there is only one ionic iteration step
:param iteration_step: Step for which the structure is requested
:type iteration_step: int


	Returns

	atomistics.structure.atoms.Atoms object










	
property initial_structure

	




	
interactive_atom_spin_constraints_getter()

	




	
interactive_atom_spins_getter()

	




	
interactive_cell_organizer()

	




	
interactive_cells_getter()

	




	
interactive_cells_setter(cell)

	




	
interactive_collect()

	




	
interactive_computation_time_getter()

	




	
interactive_energy_pot_getter()

	




	
interactive_energy_tot_getter()

	




	
property interactive_enforce_structure_reset

	




	
interactive_flush(path='interactive', include_last_step=False)

	
	Parameters

	
	path – 


	include_last_step – 








Returns:






	
interactive_forces_getter()

	




	
interactive_index_organizer()

	




	
interactive_indices_getter()

	




	
interactive_indices_setter(indices)

	




	
interactive_initialize_interface()

	




	
interactive_magmom_organizer()

	




	
interactive_magnetic_forces_getter()

	




	
interactive_positions_getter()

	




	
interactive_positions_organizer()

	




	
interactive_positions_setter(positions)

	




	
interactive_pressures_getter()

	




	
interactive_spin_constraints_getter()

	




	
interactive_spin_constraints_setter(spins)

	




	
interactive_spins_getter()

	




	
interactive_steps_getter()

	




	
interactive_stress_getter()

	




	
interactive_structure_setter(structure)

	




	
interactive_temperatures_getter()

	




	
interactive_time_getter()

	




	
interactive_unwrapped_positions_getter()

	




	
interactive_volume_getter()

	




	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
species_from_hdf()

	




	
property structure

	Returns:










	
class pyiron.atomistics.job.interactive.GenericInteractiveOutput(job)

	Bases: pyiron.atomistics.job.atomistic.GenericOutput


	
property cells

	




	
property energy_pot

	




	
property energy_tot

	




	
property forces

	




	
property indices

	




	
property positions

	




	
property pressures

	




	
property steps

	




	
property temperature

	




	
property time

	




	
property unwrapped_positions

	




	
property volume

	








	
class pyiron.atomistics.job.interactive.InteractiveInterface

	Bases: object


	
get_cell()

	




	
get_energy_pot()

	




	
get_energy_tot()

	




	
get_forces()

	




	
get_positions()

	




	
get_pressure()

	




	
get_temperature()

	




	
run_interactive()

	




	
set_cell(cell)

	




	
set_energy_pot(energy_pot)

	




	
set_energy_tot(energy_tot)

	




	
set_forces(forces)

	




	
set_positions(positions)

	




	
set_pressure(pressure)

	




	
set_temperature(temperature)
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pyiron.atomistics.job.interactivewrapper module


	
class pyiron.atomistics.job.interactivewrapper.InteractiveWrapper(project, job_name)

	Bases: pyiron.base.master.generic.GenericMaster


	
check_setup()

	Checks whether certain parameters (such as plane wave cutoff radius in DFT) are changed from the pyiron standard
values to allow for a physically meaningful results. This function is called manually or only when the job is
submitted to the queueing system.






	
collect_logfiles()

	Collect the log files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
db_entry()

	Generate the initial database entry


	Returns

	db_dict



	Return type

	(dict)










	
from_hdf(hdf=None, group_name=None)

	Restore the InteractiveWrapper from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
get_final_structure()

	Returns:






	
property ref_job

	Get the reference job template from which all jobs within the ParallelMaster are generated.


	Returns

	reference job



	Return type

	GenericJob










	
ref_job_initialize()

	




	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
property structure

	




	
to_hdf(hdf=None, group_name=None)

	Store the InteractiveWrapper in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
validate_ready_to_run()

	Validate that the calculation is ready to be executed. By default no generic checks are performed, but one could
check that the input information is complete or validate the consistency of the input at this point.










	
class pyiron.atomistics.job.interactivewrapper.ReferenceJobOutput(job)

	Bases: object


	
property cells

	




	
property energy_pot

	




	
property energy_tot

	




	
property forces

	




	
property indices

	




	
property positions

	




	
property pressures

	




	
property steps

	




	
property temperatures

	




	
property time

	




	
property unwrapped_positions

	




	
property volume
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pyiron.atomistics.job.potentials module

An abstract Potential class to provide an easy access for the available potentials. Currently implemented for the
OpenKim https://openkim.org database.


	
class pyiron.atomistics.job.potentials.PotentialAbstract(potential_df, default_df=None, selected_atoms=None)

	Bases: object

The PotentialAbstract class loads a list of available potentials and sorts them. Afterwards the potentials can be
accessed through:


PotentialAbstract.<Element>.<Element> or PotentialAbstract.find_potentials_set({<Element>, <Element>}





	Parameters

	
	potential_df – 


	default_df – 


	selected_atoms – 









	
find(element)

	Find the potentials


	Parameters

	element (set, str) – element or set of elements for which you want the possible LAMMPS potentials



	Returns

	of possible potentials for the element or the combination of elements



	Return type

	list










	
find_by_name(potential_name)

	




	
list()

	List the available potentials


	Returns

	of possible potentials for the element or the combination of elements



	Return type

	list














	
pyiron.atomistics.job.potentials.find_potential_file_base(path, resource_path_lst, rel_path)
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pyiron.atomistics.job.structurecontainer module


	
class pyiron.atomistics.job.structurecontainer.StructureContainer(project, job_name)

	Bases: pyiron.atomistics.job.atomistic.AtomisticGenericJob


	
append(structure_to_append)

	Metajobs like GenericMaster, ParallelMaster, SerialMaser or ListMaster allow other jobs to be appended. In the
GenericJob definition this is only a template function.






	
from_hdf(hdf=None, group_name=None)

	Recreates instance from the hdf5 file
:param hdf: Path to the hdf5 file
:type hdf: str
:param group_name: Name of the group which contains the object
:type group_name: str






	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
property structure

	Returns:






	
to_hdf(hdf=None, group_name=None)

	Store the GenericJob in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional




















            

          

      

      

    

  

  
    
    
    pyiron.atomistics.job package
    

    
 
  

    
      
          
            
  


pyiron.atomistics.job package


Submodules



	pyiron.atomistics.job.atomistic module

	pyiron.atomistics.job.interactive module

	pyiron.atomistics.job.interactivewrapper module

	pyiron.atomistics.job.potentials module

	pyiron.atomistics.job.structurecontainer module








Module contents
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pyiron.atomistics.master.convergence_volume module


	
class pyiron.atomistics.master.convergence_volume.ConvergenceVolume(project, job_name)

	Bases: pyiron.atomistics.master.serial.SerialMaster


	Parameters

	
	project – 


	job_name – 









	
create_next(job_name=None)

	
	Parameters

	job_name – 





Returns:










	
pyiron.atomistics.master.convergence_volume.convergence_goal(self, **qwargs)
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pyiron.atomistics.master.murnaghan module


	
class pyiron.atomistics.master.murnaghan.DebyeModel(murnaghan, num_steps=50)

	Bases: object

Calculate Thermodynamic Properties based on the Murnaghan output


	
property debye_temperature

	




	
energy_vib(T, debye_T=None, low_T_limit=True)

	




	
property num_steps

	




	
polynomial(poly_fit=None, volumes=None)

	




	
property volume

	








	
class pyiron.atomistics.master.murnaghan.EnergyVolumeFit(volume_lst=None, energy_lst=None)

	Bases: object

Fit energy volume curves


	Parameters

	
	volume_lst (list/numpy.dnarray) – vector of volumes


	energy_lst (list/numpy.dnarray) – vector of energies









	
.. attribute:: volume_lst

	vector of volumes






	
.. attribute:: energy_lst

	vector of energies






	
.. attribute:: fit_dict

	dictionary of fit parameters






	
static birch(V, E0, B0, BP, V0)

	From Intermetallic compounds: Principles and Practice, Vol. I: Principles
Chapter 9 pages 195-210 by M. Mehl. B. Klein, D. Papaconstantopoulos
paper downloaded from Web

case where n=0






	
static birchmurnaghan_energy(V, E0, B0, BP, V0)

	BirchMurnaghan equation from PRB 70, 224107






	
property energy_lst

	




	
property fit_dict

	




	
fit_energy(volume_lst)

	Gives the energy value for the corresponding energy volume fit defined in the fit dictionary.


	Parameters

	volume_lst – list of volumes



	Returns

	list of energies










	
fit_eos_general(volume_lst=None, energy_lst=None, fittype='birchmurnaghan')

	Fit on of the equations of state


	Parameters

	
	volume_lst (list/numpy.dnarray/None) – vector of volumes


	energy_lst (list/numpy.dnarray/None) – vector of energies


	fittype (str) – on of the following [‘birch’, ‘birchmurnaghan’, ‘murnaghan’, ‘pouriertarantola’, ‘vinet’]






	Returns

	dictionary with fit results



	Return type

	dict










	
fit_eos_general_intern(fittype='birchmurnaghan')

	




	
fit_polynomial(volume_lst=None, energy_lst=None, fit_order=3)

	Fit a polynomial


	Parameters

	
	volume_lst (list/numpy.dnarray/None) – vector of volumes


	energy_lst (list/numpy.dnarray/None) – vector of energies


	fit_order (int) – Degree of the polynomial






	Returns

	dictionary with fit results



	Return type

	dict










	
static get_error(x_lst, y_lst, p_fit)

	
	Parameters

	
	x_lst – 


	y_lst – 


	p_fit – 






	Returns

	numpy.dnarray










	
static murnaghan(V, E0, B0, BP, V0)

	From PRB 28,5480 (1983






	
static pouriertarantola(V, E0, B0, BP, V0)

	




	
static vinet_energy(V, E0, B0, BP, V0)

	Vinet equation from PRB 70, 224107






	
property volume_lst

	








	
class pyiron.atomistics.master.murnaghan.Murnaghan(project, job_name='murnaghan')

	Bases: pyiron.atomistics.master.parallel.AtomisticParallelMaster


	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual meta jobs derived from the ParallelMaster.






	
property equilibrium_energy

	




	
property equilibrium_volume

	




	
property fit

	




	
fit_birch_murnaghan(vol_erg_dic=None)

	




	
fit_murnaghan(vol_erg_dic=None)

	




	
fit_polynomial(fit_order=3, vol_erg_dic=None)

	




	
fit_vinet(vol_erg_dic=None)

	




	
get_structure(iteration_step=- 1)

	Returns: Structure with equilibrium volume






	
list_structures()

	




	
plot(num_steps=100, plt_show=True)

	




	
poly_fit(fit_order=3, vol_erg_dic=None)

	








	
class pyiron.atomistics.master.murnaghan.MurnaghanJobGenerator(job, no_job_checks=False)

	Bases: pyiron.base.master.parallel.JobGenerator


	
static job_name(parameter)

	




	
modify_job(job, parameter)

	




	
property parameter_list

	Returns:
(list)










	
pyiron.atomistics.master.murnaghan.birch(V, E0, B0, BP, V0)

	From Intermetallic compounds: Principles and Practice, Vol. I: Principles
Chapter 9 pages 195-210 by M. Mehl. B. Klein, D. Papaconstantopoulos
paper downloaded from Web

case where n=0






	
pyiron.atomistics.master.murnaghan.birchmurnaghan_energy(V, E0, B0, BP, V0)

	BirchMurnaghan equation from PRB 70, 224107






	
pyiron.atomistics.master.murnaghan.debye_function(x)

	




	
pyiron.atomistics.master.murnaghan.debye_integral(x)

	




	
pyiron.atomistics.master.murnaghan.fit_leastsq(p0, datax, datay, fittype='vinet')

	Least square fit


	Parameters

	
	p0 (list) – [E0, B0, BP, V0] list of fit parameters


	datax (float/numpy.dnarray) – volumes to fit


	datay (float/numpy.dnarray) – energies corresponding to the volumes


	fittype (str) – on of the following [‘birch’, ‘birchmurnaghan’, ‘murnaghan’, ‘pouriertarantola’, ‘vinet’]






	Returns

	[E0, B0, BP, V0], [E0_err, B0_err, BP_err, V0_err]



	Return type

	list










	
pyiron.atomistics.master.murnaghan.fitfunction(parameters, vol, fittype='vinet')

	Fit the energy volume curve


	Parameters

	
	parameters (list) – [E0, B0, BP, V0] list of fit parameters


	vol (float/numpy.dnarray) – single volume or a vector of volumes as numpy array


	fittype (str) – on of the following [‘birch’, ‘birchmurnaghan’, ‘murnaghan’, ‘pouriertarantola’, ‘vinet’]






	Returns

	single energy as float or a vector of energies as numpy array



	Return type

	(float/numpy.dnarray)










	
pyiron.atomistics.master.murnaghan.murnaghan(V, E0, B0, BP, V0)

	From PRB 28,5480 (1983






	
pyiron.atomistics.master.murnaghan.pouriertarantola(V, E0, B0, BP, V0)

	Pourier-Tarantola equation from PRB 70, 224107






	
pyiron.atomistics.master.murnaghan.vinet_energy(V, E0, B0, BP, V0)

	Vinet equation from PRB 70, 224107
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pyiron.atomistics.master.parallel module


	
class pyiron.atomistics.master.parallel.AtomisticParallelMaster(project, job_name)

	Bases: pyiron.base.master.parallel.ParallelMaster, pyiron.atomistics.job.atomistic.AtomisticGenericJob


	
get_structure(iteration_step=- 1)

	Gets the structure from a given iteration step of the simulation (MD/ionic relaxation). For static calculations
there is only one ionic iteration step
:param iteration_step: Step for which the structure is requested
:type iteration_step: int
:param wrap_atoms: True if the atoms are to be wrapped back into the unit cell
:type wrap_atoms: bool


	Returns

	The required structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
property structure

	Returns:










	
class pyiron.atomistics.master.parallel.GenericOutput

	Bases: collections.OrderedDict






	
class pyiron.atomistics.master.parallel.MapJobGenerator(job, no_job_checks=False)

	Bases: pyiron.base.master.parallel.JobGenerator


	
modify_job(job, parameter)

	




	
property parameter_list

	Returns:
(list)










	
class pyiron.atomistics.master.parallel.MapMaster(project, job_name)

	Bases: pyiron.atomistics.master.parallel.AtomisticParallelMaster


	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual meta jobs derived from the ParallelMaster.






	
from_hdf(hdf=None, group_name=None)

	Restore the ParameterMaster from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
property modify_function

	




	
to_hdf(hdf=None, group_name=None)

	Store the ParameterMaster in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional

















	
pyiron.atomistics.master.parallel.pipe(project, job, step_lst)

	Create a job pipeline


	Parameters

	
	project (pyiron.Project) – Project to calculate pipeline in


	job (AtomisticGenericJob) – Template for the calculation


	step_lst (list) – List of functions which create calculations






	Returns

	



	Return type

	FlexibleMaster
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pyiron.atomistics.master.phonopy module





            

          

      

      

    

  

  
    
    
    pyiron.atomistics.master.serial module
    

    
 
  

    
      
          
            
  


pyiron.atomistics.master.serial module


	
class pyiron.atomistics.master.serial.GenericOutput

	Bases: collections.OrderedDict






	
class pyiron.atomistics.master.serial.SerialMaster(project, job_name)

	Bases: pyiron.base.master.serial.SerialMasterBase, pyiron.atomistics.job.atomistic.AtomisticGenericJob

The serial master class is a metajob consisting of a dynamic list of jobs which are executed in serial mode. The job
is derived from the GenericMaster.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted, running,
	aborted, collect, suspended, refresh, busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel or in
serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’, ‘ScriptJob’,
	‘ListMaster’]










	
.. attribute:: child_names

	Dictionary matching the child ID to the child job name.






	
.. attribute:: start_job

	The first job of the series.






	
.. attribute:: input

	The input of the start job - the first job of the series.






	
get_structure(iteration_step=- 1)

	Returns:






	
property structure

	Returns:
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pyiron.atomistics.master.structure module


	
class pyiron.atomistics.master.structure.StructureJobGenerator(job, no_job_checks=False)

	Bases: pyiron.base.master.parallel.JobGenerator

JobGenerator for the StructureListMaster - this class implements the functions to generate the parameter list,
modify the individual jobs according to the parameter list and generate the new job names according to the
parameter list.


	
static job_name(parameter)

	Generate job name for a give set of parameters


	Parameters

	parameter – For the StructureListMaster the structures are simply numbered - struct_0, struct_1, …



	Returns

	job name for the next job



	Return type

	str










	
modify_job(job, parameter)

	Modify the next job by setting the structure for the specific parameter


	Parameters

	
	job (GenericJob) – next job object to be executed


	parameter – includes the atomistic structure






	Returns

	



	Return type

	GenericJob










	
property parameter_list

	Returns:
(list): [[index(int), pyiron.atomistics.structure.atoms.Atoms], …]










	
class pyiron.atomistics.master.structure.StructureListMaster(project, job_name)

	Bases: pyiron.base.master.parallel.ParallelMaster

The GenericMaster is the template class for all meta jobs - meaning all jobs which contain multiple other jobs. It
defines the shared functionality of the different kind of job series.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted,
	running, aborted, collect, suspended, refresh,
busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel
or in serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external
executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’,
	‘ScriptJob’, ‘ListMaster’]










	
.. attribute:: child_names

	Dictionary matching the child ID to the child job name.






	
collect_output()

	Implemented for compatibilty






	
from_hdf(hdf=None, group_name=None)

	Restore the StructureListMaster object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
run_if_interactive_non_modal()

	Implemented for compatibilty






	
property structure_lst

	




	
to_hdf(hdf=None, group_name=None)

	Store the StructureListMaster object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional
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pyiron.atomistics.master package


Submodules



	pyiron.atomistics.master.convergence_volume module

	pyiron.atomistics.master.murnaghan module

	pyiron.atomistics.master.parallel module

	pyiron.atomistics.master.phonopy module

	pyiron.atomistics.master.serial module

	pyiron.atomistics.master.structure module








Module contents
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pyiron.atomistics.nma.nma module


	
class pyiron.atomistics.nma.nma.NMA(job, atomic_units=False)

	Bases: tamkin.nma.NMA

This is a generic module to do a Normal Mode Analysis on a job type,
which calculates the gradient and the hessian using TAMkin based on a job object.
With the NMA object you can animate a certain mode and plot the IR spectrum.


	
animate_nma_mode(index, amplitude=1.0, frames=24, spacefill=False, particle_size=0.5)

	Visualize the normal mode corresponding to an index

Arguments

index       index corresponding to a normal mode

amplitude   size of the deviation of the normal mode

frames      number of frames that constitute the full mode (lower means faster movement)

spacefill   remove atom bonds


	particle size
	size of the atoms in the structure










	
plot_IR_spectrum(width=7.251632778591094e-06, scale=1.0, intensities=None, charges=None)

	Plot IR spectrum based on Lorentzian width, freqs can be scaled through scale
Intensities can be provided (e.g. from a Gaussian job) or calculated from the charges

Arguments

width       width of the Lorentzian function

scale       scales the frequencies with this factor


	intensities
	IR intensities for spectrum, can be read from Gaussian job





charges     charges to calculate IR intensities, from e.g. Yaff simulation
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pyiron.atomistics.nma package


Submodules



	pyiron.atomistics.nma.nma module








Module contents
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pyiron.atomistics.structure.atom module


	
class pyiron.atomistics.structure.atom.Atom(symbol='X', position=0, 0, 0, tag=None, momentum=None, mass=None, magmom=None, charge=None, atoms=None, index=None, pse=None, element=None, **qwargs)

	Bases: pyiron.atomistics.structure.sparse_list.SparseArrayElement


	
cut_reference_to_atoms()

	Cut reference to atoms object.






	
get(name)

	Get name attribute, return None if not explicitely set.






	
property mass

	




	
property number

	




	
property position

	XYZ-coordinates






	
set(name, value)

	Set name attribute to value.






	
property symbol

	




	
property x

	X-coordinate






	
property y

	Y-coordinate






	
property z

	Z-coordinate










	
pyiron.atomistics.structure.atom.abcproperty(index)

	Helper function to easily create Atom ABC-property.






	
pyiron.atomistics.structure.atom.atomproperty(name, doc)

	Helper function to easily create Atom attribute property.






	
pyiron.atomistics.structure.atom.xyzproperty(index)

	Helper function to easily create Atom XYZ-property.
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pyiron.atomistics.structure.atoms module


	
class pyiron.atomistics.structure.atoms.Atoms(symbols=None, positions=None, numbers=None, tags=None, momenta=None, masses=None, magmoms=None, charges=None, scaled_positions=None, cell=None, pbc=None, celldisp=None, constraint=None, calculator=None, info=None, indices=None, elements=None, dimension=None, species=None, **qwargs)

	Bases: object

The Atoms class represents all the information required to describe a structure at the atomic scale. This class is
written in such a way that is compatible with the ASE atoms class [https://wiki.fysik.dtu.dk/ase/ase/atoms.html]. Some of the functions in this module is based
on the corresponding implementation in the ASE package


	Parameters

	
	elements (list/numpy.ndarray) – List of strings containing the elements or a list of
atomistics.structure.periodic_table.ChemicalElement instances


	numbers (list/numpy.ndarray) – List of atomic numbers of elements


	symbols (list/numpy.ndarray) – List of chemical symbols


	positions (list/numpy.ndarray) – List of positions


	scaled_positions (list/numpy.ndarray) – List of scaled positions (relative coordinates)


	pbc (list/numpy.ndarray/boolean) – Tells if periodic boundary conditions should be applied on the three axes


	cell (list/numpy.ndarray instance) – A 3x3 array representing the lattice vectors of the structure








Note: Only one of elements/symbols or numbers should be assigned during initialization


	
indices

	A list of size N which gives the species index of the structure which has N atoms


	Type

	numpy.ndarray










	
add_high_symmetry_path(path)

	Adds a new path to the dictionary of pathes for band structure calculations.


	Parameters

	path (dict) – dictionary of lists of tuples with start and end point.
E.G. {“my_path”: [(‘Gamma’, ‘X’), (‘X’, ‘Y’)]}










	
add_high_symmetry_points(new_points)

	Adds new points to the dict of existing high symmetry points.


	Parameters

	new_points (dict) – Points to add










	
add_tag(*args, **qwargs)

	Add tags to the atoms object.

Examples

For selective dynamics:

>>> self.add_tag(selective_dynamics=[False, False, False])










	
analyse_ovito_centro_symmetry(num_neighbors=12)

	




	
analyse_ovito_cna_adaptive(mode='total')

	Use Ovito’s common neighbor analysis binding.


	Parameters

	mode ("total"/"numeric"/"str") – Controls the style and level of detail of the output. (Default is “total”, only
return a summary of the values in the structure.)



	Returns

	(depends on mode)










	
analyse_ovito_voronoi_volume()

	




	
analyse_phonopy_equivalent_atoms()

	




	
analyse_pyscal_steinhardt_parameter(cutoff=3.5, n_clusters=2, q=[4, 6])

	




	
append(atom)

	Append atom to end. Copied from ase


	Parameters

	atom – 





Returns:






	
apply_strain(epsilon, return_box=False)

	
	Parameters

	
	epsilon (float/list/ndarray) – epsilon matrix. If a single number is set, the same strain
is applied in each direction. If a 3-dim vector is set, it
will be multiplied by a unit matrix.


	return_box (bool) – whether to return a box. If set to True, only the returned box will
have the desired strain and the original box will stay unchanged.













	
property cell

	A size 3x3 array which gives the lattice vectors of the cell as [a1, a2, a3]


	Type

	numpy.ndarray










	
center(vacuum=None, axis=0, 1, 2)

	Center atoms in unit cell.

Adopted from ASE code (https://wiki.fysik.dtu.dk/ase/_modules/ase/atoms.html#Atoms.center)


	Parameters

	
	vacuum (float) – If specified adjust the amount of vacuum when centering. If vacuum=10.0 there will thus be
10 Angstrom of vacuum on each side.


	axis (tuple/list) – List or turple of integers specifying the axis along which the atoms should be centered













	
center_coordinates_in_unit_cell(origin=0, eps=0.0001)

	Wrap atomic coordinates within the supercell as given by a1, a2., a3


	Parameters

	
	origin (float) – 0 to confine between 0 and 1, -0.5 to confine between -0.5 and 0.5


	eps (float) – Tolerance to detect atoms at cell edges






	Returns

	Wrapped structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
close()

	




	
cluster_analysis(id_list, neighbors=None, radius=None, return_cluster_sizes=False)

	
	Parameters

	
	id_list – 


	neighbors – 


	radius – 


	return_cluster_sizes – 








Returns:






	
convert_element(el, pse=None)

	Convert a string or an atom instance into a ChemicalElement instance


	Parameters

	
	el (str/atomistics.structure.atom.Atom) – String or atom instance from which the element should
be generated


	pse (atomistics.structure.periodictable.PeriodicTable) – PeriodicTable instance from which the element
is generated (optional)






	Returns

	The required chemical element



	Return type

	atomistics.structure.periodictable.ChemicalElement










	
static convert_formula(elements)

	
	Parameters

	elements – 





Returns:






	
copy()

	Returns a copy of the instance


	Returns

	A copy of the instance



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
create_line_mode_structure(with_time_reversal=True, recipe='hpkot', threshold=1e-07, symprec=1e-05, angle_tolerance=- 1.0)

	Uses ‘seekpath’ to create a new structure with high symmetry points and path for band structure calculations.


	Parameters

	
	with_time_reversal (bool) – if False, and the group has no inversion symmetry,
additional lines are returned as described in the HPKOT paper.


	recipe (str) – choose the reference publication that defines the special points and paths.
Currently, only ‘hpkot’ is implemented.


	threshold (float) – the threshold to use to verify if we are in and edge case
(e.g., a tetragonal cell, but a==c). For instance, in the tI lattice, if abs(a-c) < threshold,
a EdgeCaseWarning is issued. Note that depending on the bravais lattice,
the meaning of the threshold is different (angle, length, …)


	symprec (float) – the symmetry precision used internally by SPGLIB


	angle_tolerance (float) – the angle_tolerance used internally by SPGLIB






	Returns

	new structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
property elements

	A size N list of atomistics.structure.periodic_table.ChemicalElement instances according
to the ordering of the atoms in the instance


	Type

	numpy.ndarray










	
extend(other)

	Extend atoms object by appending atoms from other. Copied from ase


	Parameters

	other – 





Returns:






	
find_neighbors_by_vector(vector, deviation=False, num_neighbors=96)

	
	Parameters

	
	vector (list/np.ndarray) – vector by which positions are translated (and neighbors are searched)


	deviation (bool) – whether to return distance between the expect positions and real positions


	num_neighbors (int) – number of neighbors to take into account in get_neighbors






	Returns

	list of id’s for the specified translation



	Return type

	np.ndarray





Example

a_0 = 2.832
structure = pr.create_structure(‘Fe’, ‘bcc’, a_0)
id_list = structure.find_neighbors_by_vector([0, 0, a_0])
# In this example, you get a list of neighbor atom id’s at z+=a_0 for each atom.
# This is particularly powerful for SSA when the magnetic structure has to be translated
# in each direction.






	
from_hdf(hdf, group_name='structure')

	Retrieve the object from a HDF5 file


	Parameters

	
	hdf (pyiron.base.generic.hdfio.FileHDFio) – HDF path to which the object is to be saved


	group_name (str) – Group name from which the Atoms object is retreived.






	Returns

	The retrieved atoms class



	Return type

	pyiron_atomistic.structure.atoms.Atoms










	
get_array(name, copy=True)

	Get an array. This function is for the purpose of compatibility with the ASE package


	Parameters

	
	name (str) – Name of the required array


	copy (bool) – True if a copy of the array is to be returned






	Returns

	An array of a copy of the array










	
get_atomic_numbers()

	Returns the atomic numbers of all the atoms in the structure


	Returns

	A list of atomic numbers



	Return type

	numpy.ndarray










	
get_bonds(radius=None, max_shells=None, prec=0.1, num_neighbors=20)

	
	Parameters

	
	radius – 


	max_shells – 


	prec – minimum distance between any two clusters (if smaller considered to be single cluster)


	num_neighbors – 








Returns:






	
get_boundary_region(dist)

	get all atoms in the boundary around the supercell which have a distance
to the supercell boundary of less than dist


	Parameters

	dist – 





Returns:






	
get_calculator()

	Get currently attached calculator object.






	
get_cell(complete=False)

	Get the three unit cell vectors as a 3x3 ndarray.






	
get_center_of_mass()

	
	Returns

	center of mass in A



	Return type

	com (float)










	
get_chemical_elements()

	Returns the list of chemical element instances


	Returns

	A list of chemical element instances



	Return type

	numpy.ndarray










	
get_chemical_formula()

	Returns the chemical formula of structure


	Returns

	The chemical formula as a string



	Return type

	str










	
get_chemical_indices()

	Returns the list of chemical indices as ordered in self.species


	Returns

	A list of chemical indices



	Return type

	numpy.ndarray










	
get_chemical_symbols()

	Returns the chemical symbols for all the atoms in the structure


	Returns

	A list of chemical symbols



	Return type

	numpy.ndarray










	
get_constraint()

	




	
get_density()

	Returns the density in g/cm^3


	Returns

	Density of the structure



	Return type

	float










	
get_distance(a0, a1, mic=True, vector=False)

	Return distance between two atoms.

Use mic=True to use the Minimum Image Convention.
vector=True gives the distance vector (from a0 to a1).


	Parameters

	
	a0 – position or atom ID


	a1 – position or atom ID


	mic – minimum image convention (True if periodic boundary conditions should be considered)


	vector – True, if instead of distnce the vector connecting the two positions should be returned








Returns: distance or vectors in length unit






	
get_distance_matrix(mic=True, vector=False)

	Return distances between all atoms in a matrix. cf. get_distance






	
get_distances(a0=None, a1=None, mic=True, vector=False)

	Return distance matrix of every position in p1 with every position in p2


	Parameters

	
	a0 (numpy.ndarray/list) – Nx3 array of positions


	a1 (numpy.ndarray/list) – Nx3 array of positions


	mic (bool) – minimum image convention


	vector (bool) – return vectors instead of distances






	Returns

	numpy.ndarray NxN if vector=False and NxNx3 if vector=True





if a1 is not set, it is assumed that distances between all positions in a0 are desired. a1 will be set to a0 in this case.
if both a0 and a1 are not set, the distances between all atoms in the box are returned

Use mic to use the minimum image convention.

Learn more about get_distances from the ase website:
https://wiki.fysik.dtu.dk/ase/ase/geometry.html#ase.geometry.get_distances






	
get_equivalent_points(points, use_magmoms=False, use_elements=True, symprec=1e-05, angle_tolerance=- 1.0)

	
	Parameters

	
	points (list/ndarray) – 3d vector


	use_magmoms (bool) – cf. get_symmetry()


	use_elements (bool) – cf. get_symmetry()


	symprec (float) – cf. get_symmetry()


	angle_tolerance (float) – cf. get_symmetry()






	Returns

	array of equivalent points with respect to box symmetries



	Return type

	(ndarray)










	
get_equivalent_voronoi_vertices(return_box=False, minimum_dist=0.1, symprec=1e-05, angle_tolerance=- 1.0)

	This function gives the positions of spatially equivalent Voronoi vertices in lists, which
most likely represent interstitial points or vacancies (along with other high symmetry points)
Each list item contains an array of positions which are spacially equivalent.
This function does not work if there are Hs atoms in the box


	Parameters

	
	return_box – True, if the box containing atoms on the positions of Voronoi vertices
should be returned (which are represented by Hs atoms)


	minimum_dist – Minimum distance between two Voronoi vertices to be considered as one








Returns: List of numpy array positions of spacially equivalent Voronoi vertices






	
get_high_symmetry_path()

	Path used for band structure calculations


	Returns

	dict of pathes with start and end points.



	Return type

	dict










	
get_high_symmetry_points()

	dictionary of high-symmetry points defined for this specific structure.


	Returns

	high_symmetry_points



	Return type

	dict










	
get_initial_magnetic_moments()

	Get array of initial magnetic moments.


	Returns

	numpy.array()










	
get_ir_reciprocal_mesh(mesh, is_shift=array([0, 0, 0], dtype=int32), is_time_reversal=True, symprec=1e-05)

	
	Parameters

	
	mesh – 


	is_shift – 


	is_time_reversal – 


	symprec – 








Returns:






	
get_majority_species(return_count=False)

	This function returns the majority species and their number in the box


	Returns

	number of atoms of the majority species, chemical symbol and chemical index










	
get_masses()

	Returns:






	
get_masses_dof()

	Returns:






	
get_neighborhood(position, num_neighbors=12, t_vec=True, include_boundary=True, tolerance=2, id_list=None, cutoff=None, cutoff_radius=None)

	
	Parameters

	
	position – position in a box whose neighborhood information is analysed


	num_neighbors – 


	t_vec (bool) – True: compute distance vectors
(pbc are automatically taken into account)


	include_boundary (bool) – True: search for neighbors assuming periodic boundary conditions
False is needed e.g. in plot routines to avoid showing incorrect bonds


	tolerance (int) – tolerance (round decimal points) used for computing neighbor shells


	id_list – 


	cutoff (float/ None) – Upper bound of the distance to which the search must be done


	cutoff_radius (float/ None) – Upper bound of the distance to which the search must be done






	Returns

	Neighbors instances with the neighbor indices, distances
and vectors



	Return type

	pyiron.atomistics.structure.atoms.Neighbors










	
get_neighbors(num_neighbors=12, t_vec=True, include_boundary=True, exclude_self=True, tolerance=2, id_list=None, cutoff_radius=None, cutoff=None)

	
	Parameters

	
	num_neighbors (int) – number of neighbors


	t_vec (bool) – True: compute distance vectors
(pbc are automatically taken into account)


	include_boundary (bool) – True: search for neighbors assuming periodic boundary conditions
False is needed e.g. in plot routines to avoid showing incorrect bonds


	exclude_self (bool) – include central __atom (i.e. distance = 0)


	tolerance (int) – tolerance (round decimal points) used for computing neighbor shells


	id_list – 


	cutoff (float/None) – Upper bound of the distance to which the search must be done - by default search for
upto 100 neighbors unless num_neighbors is defined explicitly.


	cutoff_radius (float/None) – Upper bound of the distance to which the search must be done - by default search
for upto 100 neighbors unless num_neighbors is defined explicitly.






	Returns

	Neighbors instances with the neighbor indices, distances
and vectors



	Return type

	pyiron.atomistics.structure.atoms.Neighbors










	
get_number_of_atoms()

	Returns:






	
get_number_of_degrees_of_freedom()

	Returns:






	
get_number_of_species()

	Returns:






	
get_number_species_atoms()

	Returns a dictionary with the species in the structure and the corresponding count in the structure


	Returns

	An ordered dictionary with the species and the corresponding count



	Return type

	collections.OrderedDict










	
get_parent_basis()

	Returns the basis with all user defined/special elements as the it’s parent


	Returns

	Structure without any user defined elements



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
get_parent_symbols()

	Returns the chemical symbols for all the atoms in the structure even for user defined elements


	Returns

	A list of chemical symbols



	Return type

	numpy.ndarray










	
get_pbc()

	Returns a boolean array of the periodic boundary conditions along the x, y and z axis respectively


	Returns

	Boolean array of length 3



	Return type

	numpy.ndarray










	
get_positions()

	Get positions. This function is for compatability with ASE


	Returns

	Positions in absolute coordinates



	Return type

	numpy.ndarray










	
get_primitive_cell(symprec=1e-05, angle_tolerance=- 1.0)

	
	Parameters

	
	symprec – 


	angle_tolerance – 








Returns:






	
get_scaled_positions(wrap=True)

	Returns the scaled/relative positions


	Returns

	The relative positions of the atoms in the supercell



	Return type

	numpy.ndarray










	
get_shell_matrix(shell=None, id_list=None, restraint_matrix=None, num_neighbors=100, tolerance=2)

	
	Parameters

	
	neigh_list – user defined get_neighbors (recommended if atoms are displaced from the ideal positions)


	id_list – cf. get_neighbors


	radius – cf. get_neighbors


	num_neighbors – cf. get_neighbors


	tolerance – cf. get_neighbors


	restraint_matrix – NxN matrix with True or False, where False will remove the entries.
If an integer is given the sum of the chemical indices corresponding to the number will
be set to True and the rest to False






	Returns

	NxN matrix with 1 for the pairs of atoms in the given shell










	
get_shell_radius(shell=1, id_list=None)

	
	Parameters

	
	shell – 


	id_list – 








Returns:






	
get_shells(id_list=None, max_shell=2, max_num_neighbors=100)

	
	Parameters

	
	id_list – 


	max_shell – 


	max_num_neighbors – 








Returns:






	
get_spacegroup(symprec=1e-05, angle_tolerance=- 1.0)

	
	Parameters

	
	symprec – 


	angle_tolerance – 








Returns:

https://atztogo.github.io/spglib/python-spglib.html






	
get_species_objects()

	Returns:






	
get_species_symbols()

	Returns the symbols of the present species


	Returns

	List of the symbols of the species



	Return type

	numpy.ndarray










	
get_spherical_coordinates(x=None)

	
	Parameters

	x (list/ndarray) – coordinates to transform. If not set, the positions
in structure will be returned.



	Returns

	array in spherical coordinates










	
get_symmetry(use_magmoms=False, use_elements=True, symprec=1e-05, angle_tolerance=- 1.0)

	
	Parameters

	
	use_magmoms – 


	use_elements – True or False. If False, chemical elements will be ignored


	symprec – 


	angle_tolerance – 








Returns:






	
get_symmetry_dataset(symprec=1e-05, angle_tolerance=- 1.0)

	
	Parameters

	
	symprec – 


	angle_tolerance – 








Returns:

https://atztogo.github.io/spglib/python-spglib.html






	
get_tags()

	Returns the keys of the stored tags of the structure


	Returns

	Keys of the stored tags



	Return type

	dict_keys










	
get_volume(per_atom=False)

	
	Parameters

	per_atom (bool) – True if volume per atom is to be returned



	Returns

	Volume in A**3



	Return type

	volume (float)










	
get_voronoi_volume()

	Returns:






	
group_points_by_symmetry(points)

	This function classifies the points into groups according to the box symmetry given by spglib.


	Parameters

	points – (np.array/list) nx3 array which contains positions





Returns: list of arrays containing geometrically equivalent positions

It is possible that the original points are not found in the returned list, as the positions outsie
the box will be projected back to the box.






	
property info

	This dictionary is merely used to be compatible with the ASE Atoms class.


	Type

	dict










	
new_array(name, a, dtype=None, shape=None)

	Adding a new array to the instance. This function is for the purpose of compatibility with the ASE package


	Parameters

	
	name (str) – Name of the array


	a (list/numpy.ndarray) – The array to be added


	dtype (type) – Data type of the array


	shape (list/turple) – Shape of the array













	
numbers_to_elements(numbers)

	Convert atomic numbers in element objects (needed for compatibility with ASE)


	Parameters

	numbers (list) – List of Element Numbers (as Integers; default in ASE)



	Returns

	A list of elements as needed for pyiron



	Return type

	list










	
occupy_lattice(**qwargs)

	Replaces specified indices with a given species






	
property pbc

	A list of boolean values which gives the periodic boundary consitions along the three axes.
The default value is [True, True, True]


	Type

	list










	
plot3d(show_cell=True, show_axes=True, camera='orthographic', spacefill=True, particle_size=1.0, select_atoms=None, background='white', color_scheme=None, colors=None, scalar_field=None, scalar_start=None, scalar_end=None, scalar_cmap=None, vector_field=None, vector_color=None, magnetic_moments=False, custom_array=None, custom_3darray=None)

	Plot3d relies on NGLView to visualize atomic structures. Here, we construct a string in the “protein database”
(“pdb”) format, then turn it into an NGLView “structure”. PDB is a white-space sensitive format, so the
string snippets are carefully formatted.

The final widget is returned. If it is assigned to a variable, the visualization is suppressed until that
variable is evaluated, and in the meantime more NGL operations can be applied to it to modify the visualization.


	Parameters

	
	show_cell (bool) – Whether or not to show the frame. (Default is True.)


	show_axes (bool) – Whether or not to show xyz axes. (Default is True.)


	camera (str) – ‘perspective’ or ‘orthographic’. (Default is ‘perspective’.)


	spacefill (bool) – Whether to use a space-filling or ball-and-stick representation. (Default is True, use
space-filling atoms.)


	particle_size (float) – Size of the particles. (Default is 1.)


	select_atoms (numpy.ndarray) – Indices of atoms to show, either as integers or a boolean array mask.
(Default is None, show all atoms.)


	background (str) – Background color. (Default is ‘white’.)


	color_scheme (str) – NGLView color scheme to use. (Default is None, color by element.)


	colors (numpy.ndarray) – A per-atom array of HTML color names or hex color codes to use for atomic colors.
(Default is None, use coloring scheme.)


	scalar_field (numpy.ndarray) – Color each atom according to the array value (Default is None, use coloring
scheme.)


	scalar_start (float) – The scalar value to be mapped onto the low end of the color map (lower values are
clipped). (Default is None, use the minimum value in scalar_field.)


	scalar_end (float) – The scalar value to be mapped onto the high end of the color map (higher values are
clipped). (Default is None, use the maximum value in scalar_field.)


	scalar_cmap (matplotlib.cm) – The colormap to use. (Default is None, giving a blue-red divergent map.)


	vector_field (numpy.ndarray) – Add vectors (3 values) originating at each atom. (Default is None, no
vectors.)


	vector_color (numpy.ndarray) – Colors for the vectors (only available with vector_field). (Default is None,
vectors are colored by their direction.)


	magnetic_moments (bool) – Plot magnetic moments as ‘scalar_field’ or ‘vector_field’.


	NGLView color schemes (Possible) – ” “, “picking”, “random”, “uniform”, “atomindex”, “residueindex”,
“chainindex”, “modelindex”, “sstruc”, “element”, “resname”, “bfactor”,
“hydrophobicity”, “value”, “volume”, “occupancy”






	Returns

	The NGLView widget itself, which can be operated on further or viewed as-is.



	Return type

	(nglview.NGLWidget)






Warning


	Many features only work with space-filling atoms (e.g. coloring by a scalar field).


	The colour interpretation of some hex codes is weird, e.g. ‘green’.











	
plot3d_ase(spacefill=True, show_cell=True, camera='perspective', particle_size=0.5, background='white', color_scheme='element', show_axes=True)

	
	Possible color schemes:
	” “, “picking”, “random”, “uniform”, “atomindex”, “residueindex”,
“chainindex”, “modelindex”, “sstruc”, “element”, “resname”, “bfactor”,
“hydrophobicity”, “value”, “volume”, “occupancy”





Returns:






	
pop(i=- 1)

	Remove and return atom at index i (default last).


	Parameters

	i – 





Returns:






	
pos_xyz()

	Returns:






	
refine_cell(symprec=1e-05, angle_tolerance=- 1.0)

	
	Parameters

	
	symprec – 


	angle_tolerance – 








Returns:

https://atztogo.github.io/spglib/python-spglib.html






	
repeat(rep)

	Create new repeated atoms object.

The rep argument should be a sequence of three positive
integers like (2,3,1) or a single integer (r) equivalent
to (r,r,r).






	
repeat_points(points, rep, centered=False)

	Return points with repetition given according to periodic boundary conditions


	Parameters

	
	points (np.ndarray/list) – xyz vector or list/array of xyz vectors


	rep (int/list/np.ndarray) – Repetition in each direction.
If int is given, the same value is used for
every direction


	centered (bool) – Whether the original points should be in the center of
repeated points.






	Returns

	(np.ndarray) repeated points










	
reset_absolute(is_absolute)

	




	
rotate(vector, angle=None, center=0, 0, 0, rotate_cell=False, index_list=None)

	Rotate atoms based on a vector and an angle, or two vectors. This function is completely adopted from ASE code
(https://wiki.fysik.dtu.dk/ase/_modules/ase/atoms.html#Atoms.rotate)


	Parameters

	
	rotate_cell – 


	center – 


	vector (list/numpy.ndarray/string) – Vector to rotate the atoms around. Vectors can be given as
strings: ‘x’, ‘-x’, ‘y’, … .


	angle (float/list) – Angle that the atoms is rotated around the vecor ‘v’. If an angle
is not specified, the length of ‘v’ is used as the angle
(default). The angle can also be a vector and then ‘v’ is rotated
into ‘a’.


	= [0 (center) – The center is kept fixed under the rotation. Use ‘COM’ to fix
the center of mass, ‘COP’ to fix the center of positions or
‘COU’ to fix the center of cell.


	0 – The center is kept fixed under the rotation. Use ‘COM’ to fix
the center of mass, ‘COP’ to fix the center of positions or
‘COU’ to fix the center of cell.


	0] – The center is kept fixed under the rotation. Use ‘COM’ to fix
the center of mass, ‘COP’ to fix the center of positions or
‘COU’ to fix the center of cell.


	= False (rotate_cell) – If true the cell is also rotated.


	index_list (list/numpy.ndarray) – Indices of atoms to be rotated








Examples:

Rotate 90 degrees around the z-axis, so that the x-axis is
rotated into the y-axis:

>>> atoms = Atoms('H', [[-0.1, 1.01, -0.5]], cell=[[1, 0, 0], [0, 1, 0], [0, 0, 4]], pbc=[1, 1, 0])
>>> a = (22./ 7.) / 2. # pi/2
>>> atoms.rotate('z', a)
>>> atoms.rotate((0, 0, 1), a)
>>> atoms.rotate('-z', -a)
>>> atoms.rotate((0, 0, a))
>>> atoms.rotate('x', 'y')










	
rotate_euler(center=0, 0, 0, phi=0.0, theta=0.0, psi=0.0)

	Rotate atoms via Euler angles.

See e.g http://mathworld.wolfram.com/EulerAngles.html for explanation.

Parameters:


	center :
	The point to rotate about. a sequence of length 3 with the
coordinates, or ‘COM’ to select the center of mass, ‘COP’ to
select center of positions or ‘COU’ to select center of cell.



	phi :
	The 1st rotation angle around the z axis (in radian)



	theta :
	Rotation around the x axis (in radian)



	psi :
	2nd rotation around the z axis (in radian)










	
scaled_pos_xyz()

	Returns:






	
property scaled_positions

	




	
select_index(el)

	Returns the indices of a given element in the structure


	Parameters

	el (str/atomistics.structures.periodic_table.ChemicalElement/list) – Element for which the indices should
be returned



	Returns

	An array of indices of the atoms of the given element



	Return type

	numpy.ndarray










	
select_parent_index(el)

	Returns the indices of a given element in the structure ignoring user defined elements


	Parameters

	el (str/atomistics.structures.periodic_table.ChemicalElement) – Element for which the indices should
be returned



	Returns

	An array of indices of the atoms of the given element



	Return type

	numpy.ndarray










	
set_absolute()

	




	
set_array(name, a, dtype=None, shape=None)

	Update array. This function is for the purpose of compatibility with the ASE package


	Parameters

	
	name (str) – Name of the array


	a (list/numpy.ndarray) – The array to be added


	dtype (type) – Data type of the array


	shape (list/turple) – Shape of the array













	
set_calculator(calc=None)

	Attach calculator object.






	
set_cell(cell, scale_atoms=False)

	Set unit cell vectors.

Parameters:


	cell: 3x3 matrix or length 3 or 6 vector
	Unit cell.  A 3x3 matrix (the three unit cell vectors) or
just three numbers for an orthorhombic cell. Another option is
6 numbers, which describes unit cell with lengths of unit cell
vectors and with angles between them (in degrees), in following
order: [len(a), len(b), len(c), angle(b,c), angle(a,c),
angle(a,b)].  First vector will lie in x-direction, second in
xy-plane, and the third one in z-positive subspace.



	scale_atoms: bool
	Fix atomic positions or move atoms with the unit cell?
Default behavior is to not move the atoms (scale_atoms=False).





Examples:

Two equivalent ways to define an orthorhombic cell:

>>> atoms = Atoms('He')
>>> a, b, c = 7, 7.5, 8
>>> atoms.set_cell([a, b, c])
>>> atoms.set_cell([(a, 0, 0), (0, b, 0), (0, 0, c)])





FCC unit cell:

>>> atoms.set_cell([(0, b, b), (b, 0, b), (b, b, 0)])





Hexagonal unit cell:

>>> atoms.set_cell([a, a, c, 90, 90, 120])





Rhombohedral unit cell:

>>> alpha = 77
>>> atoms.set_cell([a, a, a, alpha, alpha, alpha])










	
set_constraint(constrain)

	




	
set_initial_magnetic_moments(magmoms)

	Set array of initial magnetic moments.


	Parameters

	magmoms (numpy.array()) – 










	
set_pbc(value)

	Sets the perioic boundary conditions on all three axis


	Parameters

	value (numpy.ndarray/list) – An array of bool type with length 3










	
set_positions(positions)

	Set positions. This function is for compatability with ASE


	Parameters

	positions (numpy.ndarray/list) – Positions in absolute coordinates










	
set_relative()

	




	
set_repeat(vec)

	




	
set_scaled_positions(scaled)

	Set positions relative to unit cell.


	Parameters

	scaled (numpy.ndarray/list) – The relative coordinates










	
set_species(value)

	Setting the species list


	Parameters

	value (list) – A list atomistics.structure.periodic_table.ChemicalElement instances










	
property species

	A list of atomistics.structure.periodic_table.ChemicalElement instances


	Type

	list










	
symmetrize_vectors(vectors, force_update=False, use_magmoms=False, use_elements=True, symprec=1e-05, angle_tolerance=- 1.0)

	Symmetrization of natom x 3 vectors according to box symmetries


	Parameters

	
	vectors (ndarray/list) – natom x 3 array to symmetrize


	force_update (bool) – whether to update the symmetry info


	use_magmoms (bool) – cf. get_symmetry


	use_elements (bool) – cf. get_symmetry


	symprec (float) – cf. get_symmetry


	angle_tolerance (float) – cf. get_symmetry






	Returns

	(np.ndarray) symmetrized vectors










	
to_hdf(hdf, group_name='structure')

	Save the object in a HDF5 file


	Parameters

	
	hdf (pyiron.base.generic.hdfio.FileHDFio) – HDF path to which the object is to be saved


	group_name (str) – Group name with which the object should be stored. This same name should be used to retrieve the object













	
translate(displacement)

	Translate atomic positions.

The displacement argument can be a float, an xyz vector, or an
nx3 array (where n is the number of atoms).


	Parameters

	displacement – 





Returns:






	
wrap(center=0.5, 0.5, 0.5, pbc=None, eps=1e-07)

	Wrap positions to unit cell.

Parameters:


	center: three float
	The positons in fractional coordinates that the new positions
will be nearest possible to.



	pbc: one or 3 bool
	For each axis in the unit cell decides whether the positions
will be moved along this axis.  By default, the boundary
conditions of the Atoms object will be used.



	eps: float
	Small number to prevent slightly negative coordinates from beeing
wrapped.





See also the ase.utils.geometry.wrap_positions() function.
Example:

>>> a = Atoms('H',
...           [[-0.1, 1.01, -0.5]],
...           cell=[[1, 0, 0], [0, 1, 0], [0, 0, 4]],
...           pbc=[1, 1, 0])
>>> a.wrap()
>>> a.positions
array([[ 0.9 ,  0.01, -0.5 ]])










	
write(filename, format=None, **kwargs)

	Write atoms object to a file.

see ase.io.write for formats.
kwargs are passed to ase.io.write.


	Parameters

	
	filename – 


	format – 


	**kwargs – 








Returns:










	
class pyiron.atomistics.structure.atoms.CrystalStructure(*args, **kwargs)

	Bases: object






	
class pyiron.atomistics.structure.atoms.Neighbors

	Bases: object

Class for storage of the neighbor information for a given atom based on the KDtree algorithm


	
property distances

	




	
property indices

	




	
property shells

	




	
property vecs

	








	
pyiron.atomistics.structure.atoms.ase_to_pyiron(ase_obj)

	
	Parameters

	ase_obj – 





Returns:






	
pyiron.atomistics.structure.atoms.default(data, dflt)

	Helper function for setting default values.


	Parameters

	
	data – 


	dflt – 








Returns:






	
pyiron.atomistics.structure.atoms.ovito_to_pyiron(ovito_obj)

	
	Parameters

	ovito_obj – 





Returns:






	
pyiron.atomistics.structure.atoms.pyiron_to_ase(pyiron_obj)

	




	
pyiron.atomistics.structure.atoms.pyiron_to_ovito(atoms)

	
	Parameters

	atoms – 





Returns:






	
pyiron.atomistics.structure.atoms.pyiron_to_pymatgen(pyiron_obj)

	Convert pyiron atoms object to pymatgen atoms object


	Parameters

	pyiron_obj – pyiron atoms object



	Returns

	pymatgen atoms object










	
pyiron.atomistics.structure.atoms.pymatgen_to_pyiron(pymatgen_obj)

	Convert pymatgen atoms object to pyiron atoms object (pymatgen->ASE->pyiron)


	Parameters

	pymatgen_obj – pymatgen atoms object



	Returns

	pyiron atoms object










	
pyiron.atomistics.structure.atoms.string2symbols(s)

	Convert string to list of chemical symbols.


	Parameters

	s – 





Returns:






	
pyiron.atomistics.structure.atoms.string2vector(v)

	
	Parameters

	v – 





Returns:






	
pyiron.atomistics.structure.atoms.symbols2numbers(symbols)

	
	Parameters

	symbols (list, str) – 





Returns:
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pyiron.atomistics.structure.generator module


	
pyiron.atomistics.structure.generator.create_ase_bulk(name, crystalstructure=None, a=None, c=None, covera=None, u=None, orthorhombic=False, cubic=False)

	Creating bulk systems using ASE bulk module. Crystal structure and lattice constant(s) will be guessed if not
provided.

name (str): Chemical symbol or symbols as in ‘MgO’ or ‘NaCl’.
crystalstructure (str): Must be one of sc, fcc, bcc, hcp, diamond, zincblende,


rocksalt, cesiumchloride, fluorite or wurtzite.




a (float): Lattice constant.
c (float): Lattice constant.
c_over_a (float): c/a ratio used for hcp.  Default is ideal ratio: sqrt(8/3).
u (float): Internal coordinate for Wurtzite structure.
orthorhombic (bool): Construct orthorhombic unit cell instead of primitive cell which is the default.
cubic (bool): Construct cubic unit cell if possible.


	Returns

	Required bulk structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
pyiron.atomistics.structure.generator.create_hkl_surface(lattice, hkl, layers, vacuum=1.0, center=False)

	Use ase.build.surface to build a surface with surface normal (hkl).


	Parameters

	
	lattice (pyiron.atomistics.structure.atoms.Atoms/str) – bulk Atoms
instance or str, e.g. “Fe”, from which to build the surface


	hkl (list) – miller indices of surface to be created


	layers (int) – # of atomic layers in the surface


	vacuum (float) – vacuum spacing


	center (bool) – shift all positions to center the surface
in the cell






	Returns

	Required surface



	Return type

	pyiron.atomistics.structure.atoms.Atoms instance










	
pyiron.atomistics.structure.generator.create_structure(element, bravais_basis, lattice_constant)

	Create a crystal structure using pyiron’s native crystal structure generator


	Parameters

	
	element (str) – Element name


	bravais_basis (str) – Basis type


	lattice_constant (float/list) – Lattice constants






	Returns

	The required crystal structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
pyiron.atomistics.structure.generator.create_surface(element, surface_type, size=1, 1, 1, vacuum=1.0, center=False, pbc=None, **kwargs)

	Generate a surface based on the ase.build.surface module.


	Parameters

	
	element (str) – Element name


	surface_type (str) – The string specifying the surface type generators available through ase (fcc111,


	etc.) (hcp0001) – 


	size (tuple) – Size of the surface


	vacuum (float) – Length of vacuum layer added to the surface along the z direction


	center (bool) – Tells if the surface layers have to be at the center or at one end along the z-direction


	pbc (list/numpy.ndarray) – List of booleans specifying the periodic boundary conditions along all three
directions. If None, it is set to [True, True, True]


	**kwargs – Additional, arguments you would normally pass to the structure generator like ‘a’, ‘b’,


	etc. ('orthogonal') – 






	Returns

	Required surface



	Return type

	pyiron.atomistics.structure.atoms.Atoms instance
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pyiron.atomistics.structure.ovito module
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pyiron.atomistics.structure.periodic_table module


	
class pyiron.atomistics.structure.periodic_table.ChemicalElement(sub)

	Bases: object

An Object which contains the element specific parameters


	
add_tags(tag_dic)

	Add tags to an existing element inside its specific panda series without overwriting the old tags


	Parameters

	tag_dic (dict) – dictionary containing e.g. key = “spin” value = “up”,
more than one tag can be added at once










	
from_hdf(hdf)

	loads an element with his parameters from the hdf5 job file and store it into its specific pandas series
:param hdf: Hdfio object which will be used to read a hdf5 file
:type hdf: Hdfio






	
property tags

	




	
to_hdf(hdf)

	saves the element with his parameters into his hdf5 job file
:param hdf: Hdfio object which will be used
:type hdf: Hdfio










	
class pyiron.atomistics.structure.periodic_table.ElementColorDictionary

	Bases: object


	
elementColors = {'Ac': [89, 112, 171, 250, 255], 'Ag': [47, 192, 192, 192, 255], 'Al': [13, 191, 166, 166, 255], 'Am': [95, 84, 92, 242, 255], 'Ar': [18, 128, 209, 227, 255], 'As': [33, 189, 128, 227, 255], 'At': [85, 117, 79, 69, 255], 'Au': [79, 255, 209, 35, 255], 'B': [5, 255, 181, 181, 255], 'Ba': [56, 0, 201, 0, 255], 'Be': [4, 194, 255, 0, 255], 'Bh': [107, 224, 0, 56, 255], 'Bi': [83, 158, 79, 181, 255], 'Bk': [97, 138, 79, 227, 255], 'Br': [35, 166, 41, 41, 255], 'C': [6, 144, 144, 144, 255], 'Ca': [20, 61, 255, 0, 255], 'Cd': [48, 255, 217, 143, 255], 'Ce': [58, 255, 255, 199, 255], 'Cf': [98, 161, 54, 212, 255], 'Cl': [17, 31, 240, 31, 255], 'Cm': [96, 120, 92, 227, 255], 'Co': [27, 240, 144, 160, 255], 'Cr': [24, 138, 153, 199, 255], 'Cs': [55, 87, 23, 143, 255], 'Cu': [29, 200, 128, 51, 255], 'Db': [105, 209, 0, 79, 255], 'Dy': [66, 31, 255, 199, 255], 'Er': [68, 0, 230, 117, 255], 'Es': [99, 179, 31, 212, 255], 'Eu': [63, 97, 255, 199, 255], 'F': [9, 144, 224, 80, 255], 'Fe': [26, 224, 102, 51, 255], 'Fm': [100, 179, 31, 186, 255], 'Fr': [87, 66, 0, 102, 255], 'Ga': [31, 194, 143, 143, 255], 'Gd': [64, 69, 255, 199, 255], 'Ge': [32, 102, 143, 143, 255], 'H': [1, 255, 255, 255, 255], 'He': [2, 217, 255, 255, 255], 'Hf': [72, 77, 194, 255, 255], 'Hg': [80, 184, 184, 208, 255], 'Ho': [67, 0, 255, 156, 255], 'Hs': [108, 230, 0, 46, 255], 'I': [53, 148, 0, 148, 255], 'In': [49, 166, 117, 115, 255], 'Ir': [77, 23, 84, 135, 255], 'K': [19, 143, 64, 212, 255], 'Kr': [36, 92, 184, 209, 255], 'La': [57, 112, 212, 255, 255], 'Li': [3, 204, 128, 255, 255], 'Lr': [103, 199, 0, 102, 255], 'Lu': [71, 0, 171, 36, 255], 'Md': [101, 179, 13, 166, 255], 'Mg': [12, 138, 255, 0, 255], 'Mn': [25, 156, 122, 199, 255], 'Mo': [42, 84, 181, 181, 255], 'Mt': [109, 235, 0, 38, 255], 'N': [7, 48, 80, 248, 255], 'Na': [11, 171, 92, 242, 255], 'Nb': [41, 115, 194, 201, 255], 'Nd': [60, 199, 255, 199, 255], 'Ne': [10, 179, 227, 245, 255], 'Ni': [28, 80, 208, 80, 255], 'No': [102, 189, 13, 135, 255], 'Np': [93, 0, 128, 255, 255], 'O': [8, 255, 13, 13, 255], 'Os': [76, 38, 102, 150, 255], 'P': [15, 255, 128, 0, 255], 'Pa': [91, 0, 161, 255, 255], 'Pb': [82, 87, 89, 97, 255], 'Pd': [46, 0, 105, 133, 255], 'Pm': [61, 163, 255, 199, 255], 'Po': [84, 171, 92, 0, 255], 'Pr': [59, 217, 255, 199, 255], 'Pt': [78, 208, 208, 224, 255], 'Pu': [94, 0, 107, 255, 255], 'Ra': [88, 0, 125, 0, 255], 'Rb': [37, 112, 46, 176, 255], 'Re': [75, 38, 125, 171, 255], 'Rf': [104, 204, 0, 89, 255], 'Rh': [45, 10, 125, 140, 255], 'Rn': [86, 66, 130, 150, 255], 'Ru': [44, 36, 143, 143, 255], 'S': [16, 255, 255, 48, 255], 'Sb': [51, 158, 99, 181, 255], 'Sc': [21, 230, 230, 230, 255], 'Se': [34, 255, 161, 0, 255], 'Sg': [106, 217, 0, 69, 255], 'Si': [14, 240, 200, 160, 255], 'Sm': [62, 143, 255, 199, 255], 'Sn': [50, 102, 128, 128, 255], 'Sr': [38, 0, 255, 0, 255], 'Ta': [73, 77, 166, 255, 255], 'Tb': [65, 48, 255, 199, 255], 'Tc': [43, 59, 158, 158, 255], 'Te': [52, 212, 122, 0, 255], 'Th': [90, 0, 186, 255, 255], 'Ti': [22, 191, 194, 199, 255], 'Tl': [81, 166, 84, 77, 255], 'Tm': [69, 0, 212, 82, 255], 'U': [92, 0, 143, 255, 255], 'V': [23, 166, 166, 171, 255], 'W': [74, 33, 148, 214, 255], 'Xe': [54, 66, 158, 176, 255], 'Y': [39, 148, 255, 255, 255], 'Yb': [70, 0, 191, 56, 255], 'Zn': [30, 125, 128, 176, 255], 'Zr': [40, 148, 224, 224, 255]}

	




	
to_lut()

	Returns:










	
class pyiron.atomistics.structure.periodic_table.PeriodicTable(file_name=None)

	Bases: object

An Object which stores an elementary table which can be modified for the current session


	
add_element(parent_element, new_element, use_parent_potential=False, **qwargs)

	Add “additional” chemical elements to the Periodic Table. These can be used to distinguish between the various
potentials which may exist for a given species or to introduce artificial elements such as pseudohydrogen. For
this case set use_parent_potential = False and add in the directory containing the potential files a new file
which is derived from the name new element.

This function may be also used to provide additional information for the identical chemical element, e.g., to
define a Fe_up and Fe_down to perform the correct symmetry search as well as initialization.


	Parameters

	
	parent_element (str) – name of parent element


	new_element (str) – name of new element


	use_parent_potential – True: use the potential from the parent species


	**qwargs – define tags and their values, e.g. spin = “up”, relax = [True, True, True]








Returns: new element (ChemicalElement)






	
atomic_number_to_abbreviation(atom_no)

	
	Parameters

	atom_no – 





Returns:






	
element(arg, **qwargs)

	The method searches through the periodic table. If the table contains the element,
it will return an Object of the type ChemicalElement containing all parameters from the periodic table.
The option **qwargs allows a direct modification of the tag-values during the creation process
:param arg: sort of element
:type arg: str, ChemicalElement
:param **qwargs: e.g. a dictionary of tags

Returns element (ChemicalElement): a element with all its properties (Abbreviation, AtomicMass, Weight, …)






	
from_hdf(hdf)

	loads an element with his parameters from the hdf5 job file by creating an Object of the ChemicalElement type.
The new element will be stored in the current periodic table.
Changes in the tags will also be modified inside the periodic table.


	Parameters

	hdf (Hdfio) – Hdfio object which will be used to read the data from a hdf5 file





Returns:






	
is_element(symbol)

	Compares the Symbol with the Abbreviations of elements inside the periodic table
:param symbol: name of element, str
:type symbol: str

Returns boolean: true for the same element, false otherwise
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pyiron.atomistics.structure.phonopy module
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pyiron.atomistics.structure.pyironase module


	
pyiron.atomistics.structure.pyironase.publication()
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pyiron.atomistics.structure.pyscal module


	
pyiron.atomistics.structure.pyscal.get_steinhardt_parameter_job(job, cutoff=3.5, n_clusters=2, q=[4, 6])

	




	
pyiron.atomistics.structure.pyscal.get_steinhardt_parameter_structure(structure, cutoff=3.5, n_clusters=2, q=[4, 6])

	







            

          

      

      

    

  

  
    
    
    pyiron.atomistics.structure.sparse_list module
    

    
 
  

    
      
          
            
  


pyiron.atomistics.structure.sparse_list module


	
class pyiron.atomistics.structure.sparse_list.SparseArray(length=None, **qwargs)

	Bases: object

Administrate object that consists of several sparse lists (tags) and full lists that have identical indices and
length


	Parameters

	**qwargs – dictionary containing lists and SparseLists (tags) (must have identical length)






	
add_tag(*args, **qwargs)

	




	
check_consistency()

	Returns:






	
items()

	Returns:






	
keys()

	Returns:






	
remove_tag(*args, **qwargs)

	
	Parameters

	
	*args – 


	**qwargs – 








Returns:










	
class pyiron.atomistics.structure.sparse_list.SparseArrayElement(**qwargs)

	Bases: object

Single element of a SparseArray
:param **qwargs:






	
class pyiron.atomistics.structure.sparse_list.SparseList(sparse_list, default=None, length=None)

	Bases: object

Object to represent a single sparse list
Internal representation like a dict
External representation like a list
:param sparse_list: dict object with {index: val}
:param default: default value for all elements not given by index in sparse_list
:param length: length of the list


	
items()

	
	Returns

	index, value pairs of non-sparse elements










	
keys()

	
	Returns

	indices of non-sparse elements










	
list()

	convert sparse list into full list
:returns: list representation






	
to_hdf(hdf, key)

	
	Parameters

	
	hdf – 


	key – 








Returns:






	
values()

	
	Returns

	values of non-sparse elements














	
class pyiron.atomistics.structure.sparse_list.SparseListElement(ind, val)

	Bases: object

Handle single element of a sparse lisr
:param ind: index
:param val: value






	
pyiron.atomistics.structure.sparse_list.sparse_index(index_list, length, default_val=True)

	
	Parameters

	
	index_list – 


	length – 


	default_val – 








Returns:
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pyiron.atomistics.structure package


Submodules



	pyiron.atomistics.structure.atom module

	pyiron.atomistics.structure.atoms module

	pyiron.atomistics.structure.generator module

	pyiron.atomistics.structure.ovito module

	pyiron.atomistics.structure.periodic_table module

	pyiron.atomistics.structure.phonopy module

	pyiron.atomistics.structure.pyironase module

	pyiron.atomistics.structure.pyscal module

	pyiron.atomistics.structure.sparse_list module








Module contents
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pyiron.atomistics.thermodynamics.thermo_bulk module


	
class pyiron.atomistics.thermodynamics.thermo_bulk.ThermoBulk(project=None, name=None)

	Bases: object

Class should provide all tools to compute bulk thermodynamic quantities. Central quantity is the Free Energy F(V,T).
ToDo: Make it a (light weight) pyiron object (introduce a new tool rather than job object).


	Parameters

	
	project – 


	name – 









	
contour_entropy()

	Returns:






	
contour_pressure()

	Returns:






	
copy()

	Returns:






	
eV_to_J_per_mol = 96483.07605640001

	




	
property energies

	Returns:






	
property entropy

	Returns:






	
get_entropy_p()

	Returns:






	
get_entropy_v()

	Returns:






	
get_free_energy(vol, pressure=None)

	
	Parameters

	
	vol – 


	pressure – 








Returns:






	
get_free_energy_p()

	Returns:






	
get_minimum_energy_path(pressure=None)

	
	Parameters

	pressure – 





Returns:






	
interpolate_volume(volumes, fit_order=None)

	
	Parameters

	
	volumes – 


	fit_order – 








Returns:






	
kB = 11604.522110519543

	




	
meshgrid()

	Returns:






	
property num_atoms

	Returns:






	
plot_contourf(ax=None, show_min_erg_path=False)

	
	Parameters

	
	ax – 


	show_min_erg_path – 








Returns:






	
plot_entropy()

	Returns:






	
plot_free_energy()

	Returns:






	
plot_heat_capacity(to_kB=True)

	
	Parameters

	to_kB – 





Returns:






	
plot_min_energy_path(*args, ax=None, **qwargs)

	
	Parameters

	
	*args – 


	ax – 


	**qwargs – 








Returns:






	
property pressure

	Returns:






	
set_temperatures(temperature_min=0, temperature_max=1500, temperature_steps=50)

	
	Parameters

	
	temperature_min – 


	temperature_max – 


	temperature_steps – 








Returns:






	
set_volumes(volume_min, volume_max=None, volume_steps=10)

	
	Parameters

	
	volume_min – 


	volume_max – 


	volume_steps – 








Returns:






	
property temperatures

	Returns:






	
property volumes

	Returns:
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pyiron.atomistics.thermodynamics package


Submodules



	pyiron.atomistics.thermodynamics.thermo_bulk module








Module contents
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pyiron.atomistics.volumetric.generic module


	
class pyiron.atomistics.volumetric.generic.VolumetricData

	Bases: object

A new class to handle 3-dimensional volumetric data elegantly (charge densities, electrostatic potentials etc) based
on the numpy.ndarray instance. This module is adapted from the pymatgen vasp VolumtricData class

http://pymatgen.org/_modules/pymatgen/io/vasp/outputs.html#VolumetricData


	
total_data

	A 3D array containing the data


	Type

	numpy.ndarray










	
property atoms

	The structure related to the volumeric data


	Returns

	The structure associated with the data



	Return type

	pyiron.atomistics.structure.Atoms










	
cylindrical_average_potential(structure, spherical_center, axis_of_cyl, rad=2, fwhm=0.529177)

	Calculates the cylindrical average about a given point in space


	Parameters

	
	structure (pyiron.atomistics.structure.Atoms) – Input structure


	spherical_center (list/numpy.ndarray) – position of spherical_center in direct coordinate


	rad (float) – radius of sphere to be considered in Angstrom (recommended value: 2)


	fwhm (float) – Full width half maximum of gaussian function in Angstrom (recommended value: 0.529177)


	axis_of_cyl (int) – Axis of cylinder (0 (x) or 1 (y) or 2 (z))






	Returns

	Cylindrical average at the target center



	Return type

	float










	
static dist_between_two_grid_points(target_grid_point, n_grid_at_center, lattice, grid_shape)

	Calculates the distance between a target grid point and another grid point


	Parameters

	
	target_grid_point (numpy.ndarray/list) – Target grid point


	n_grid_at_center (numpy.ndarray/list) – coordinate of center of sphere


	lattice (numpy.ndarray/list) – lattice vector


	grid_shape (tuple/list/numpy.ndarray) – size of grid






	Returns

	Distance between target grid and center of sphere in angstrom



	Return type

	float










	
static dist_between_two_grid_points_cyl(target_grid_point, n_grid_at_center, lattice, grid_shape, direction_of_cyl)

	Distance between a target grid point and the center of a cylinder


	Parameters

	
	target_grid_point (numpy.ndarray/list) – Target grid point


	n_grid_at_center (numpy.ndarray/list) – coordinate of center of sphere


	lattice (numpy.ndarray/list) – lattice vector


	grid_shape (tuple/list/numpy.ndarray) – size of grid


	direction_of_cyl (int) – Axis of cylinder (0 (x) or 1 (y) or 2 (z))






	Returns

	Distance between target grid and in-plane center of cylinder



	Return type

	float










	
from_hdf(hdf5, group_name='volumetric_data')

	Recreating the VolumetricData instance by reading data from the HDF5 files


	Parameters

	
	hdf5 (pyiron.base.generic.hdfio.ProjectHDFio) – The HDF file/path to write the data to


	group_name (str) – The name of the group under which the data must be stored as






	Returns

	The VolumetricData instance



	Return type

	pyiron.atomistics.volumetric.generic.VolumetricData










	
static gauss_f(d, fwhm=0.529177)

	Generates a Gaussian distribution for a given distance and full width half maximum value


	Parameters

	
	d (float) – distance between target point and reference point


	fwhm (float) – Full width half maximum in angstrom






	Returns

	Gaussian reduction constant



	Return type

	float










	
get_average_along_axis(ind=2)

	Get the lateral average along a certain axis direction. This function is adapted from the pymatgen vasp
VolumetricData class

http://pymatgen.org/_modules/pymatgen/io/vasp/outputs.html#VolumetricData.get_average_along_axis


	Parameters

	ind (int) – Index of axis (0, 1 and 2 for the x, y, and z axis respectively)



	Returns

	A 1D vector with the laterally averaged values of the volumetric data



	Return type

	numpy.ndarray










	
read_cube_file(filename='cube_file.cube')

	Generate data from a CUBE file


	Parameters

	filename (str) – Filename to parse










	
spherical_average_potential(structure, spherical_center, rad=2, fwhm=0.529177)

	Calculates the spherical average about a given point in space


	Parameters

	
	structure (pyiron.atomistics.structure.Atoms) – Input structure


	spherical_center (list/numpy.ndarray) – position of spherical_center in direct coordinate


	rad (float) – radius of sphere to be considered in Angstrom (recommended value: 2)


	fwhm (float) – Full width half maximum of gaussian function in Angstrom (recommended value: 0.529177)






	Returns

	Spherical average at the target center



	Return type

	float










	
to_hdf(hdf5, group_name='volumetric_data')

	Writes the data as a group to a HDF5 file


	Parameters

	
	hdf5 (pyiron.base.generic.hdfio.ProjectHDFio) – The HDF file/path to write the data to


	group_name (str) – The name of the group under which the data must be stored as













	
property total_data

	The Nx x Ny x Nz sized array for the total data


	Type

	numpy.ndarray










	
write_cube_file(filename='cube_file.cube', cell_scaling=1.0)

	Write the volumetric data into the CUBE file format


	Parameters

	
	filename (str) – Filename


	cell_scaling (float) – Scale the cell by this fraction













	
write_vasp_volumetric(filename='CHGCAR', normalize=False)

	Writes volumetric data into a VASP CHGCAR format


	Parameters

	
	filename (str) – Filename of the new file


	normalize (bool) – True if the data is to be normalized by the volume
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pyiron.atomistics.volumetric package


Submodules



	pyiron.atomistics.volumetric.generic module








Module contents
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pyiron.atomistics package


Subpackages



	pyiron.atomistics.generic package
	Submodules
	pyiron.atomistics.generic.object_type module





	Module contents





	pyiron.atomistics.job package
	Submodules
	pyiron.atomistics.job.atomistic module

	pyiron.atomistics.job.interactive module

	pyiron.atomistics.job.interactivewrapper module

	pyiron.atomistics.job.potentials module

	pyiron.atomistics.job.structurecontainer module





	Module contents





	pyiron.atomistics.master package
	Submodules
	pyiron.atomistics.master.convergence_volume module

	pyiron.atomistics.master.murnaghan module

	pyiron.atomistics.master.parallel module

	pyiron.atomistics.master.phonopy module

	pyiron.atomistics.master.serial module

	pyiron.atomistics.master.structure module





	Module contents





	pyiron.atomistics.nma package
	Submodules
	pyiron.atomistics.nma.nma module





	Module contents





	pyiron.atomistics.structure package
	Submodules
	pyiron.atomistics.structure.atom module

	pyiron.atomistics.structure.atoms module

	pyiron.atomistics.structure.generator module

	pyiron.atomistics.structure.ovito module

	pyiron.atomistics.structure.periodic_table module

	pyiron.atomistics.structure.phonopy module

	pyiron.atomistics.structure.pyironase module

	pyiron.atomistics.structure.pyscal module

	pyiron.atomistics.structure.sparse_list module





	Module contents





	pyiron.atomistics.thermodynamics package
	Submodules
	pyiron.atomistics.thermodynamics.thermo_bulk module





	Module contents





	pyiron.atomistics.volumetric package
	Submodules
	pyiron.atomistics.volumetric.generic module





	Module contents












Module contents
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pyiron.base.database.filetable module


	
class pyiron.base.database.filetable.FileTable(*args, **kwargs)

	Bases: object


	
add_item_dict(par_dict)

	




	
delete_item(item_id)

	




	
force_reset()

	




	
get_child_ids(job_specifier, project=None, status=None)

	Get the childs for a specific job


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	job_specifier (str) – name of the master job or the master jobs job ID


	status (str) – filter childs which match a specific status - None by default






	Returns

	list of child IDs



	Return type

	list










	
get_db_columns()

	




	
static get_extract(path, mtime)

	




	
get_item_by_id(item_id)

	




	
get_items_dict(item_dict, return_all_columns=True)

	




	
get_job_id(job_specifier, project=None)

	




	
get_job_ids(project=None, recursive=True)

	




	
get_job_status(job_specifier, project=None)

	Get the status of a particular job


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	job_specifier (str) – name of the job or job ID






	Returns

	
	job status can be one of the following [‘initialized’, ‘appended’, ‘created’, ‘submitted’, ‘running’,
	’aborted’, ‘collect’, ‘suspended’, ‘refresh’, ‘busy’, ‘finished’]









	Return type

	str










	
get_job_working_directory(job_specifier, project=None)

	Get the working directory of a particular job


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	job_specifier (str) – name of the job or job ID






	Returns

	working directory as absolute path



	Return type

	str










	
get_jobs(project=None, recursive=True, columns=None)

	




	
get_table_headings()

	




	
init_table(fileindex, working_dir_lst=None)

	




	
item_update(par_dict, item_id)

	




	
job_table(project=None, recursive=True, columns=None, all_columns=False, sort_by='id', max_colwidth=200, job_name_contains='')

	




	
set_job_status(job_specifier, status, project=None)

	Set the status of a particular job


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	job_specifier (str) – name of the job or job ID


	status (str) – job status can be one of the following [‘initialized’, ‘appended’, ‘created’, ‘submitted’,
‘running’, ‘aborted’, ‘collect’, ‘suspended’, ‘refresh’, ‘busy’, ‘finished’]













	
update()

	








	
class pyiron.base.database.filetable.Singleton

	Bases: type

Implemented with suggestions from

http://stackoverflow.com/questions/6760685/creating-a-singleton-in-python






	
pyiron.base.database.filetable.filter_function(file_name)

	




	
pyiron.base.database.filetable.get_hamilton_from_file(hdf5_file, job_name)

	




	
pyiron.base.database.filetable.get_hamilton_version_from_file(hdf5_file, job_name)

	




	
pyiron.base.database.filetable.get_job_status_from_file(hdf5_file, job_name)
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pyiron.base.database.generic module


	
class pyiron.base.database.generic.AutorestoredConnection(engine)

	Bases: object


	
close()

	




	
execute(*args, **kwargs)

	








	
class pyiron.base.database.generic.DatabaseAccess(connection_string, table_name)

	Bases: object

A core element of PyIron, which generally deals with accessing the database: getting, sending, changing some data
to the db.


	Parameters

	
	connection_string (str) – SQLalchemy connection string which specifies the database to connect to
typical form: dialect+driver://username:password@host:port/database
example: ‘postgresql://scott:tiger@cmcent56.mpie.de/mdb’


	table_name (str) – database table name, a simple string like: ‘simulation’








Murat Han Celik


	
add_column(col_name, col_type)

	Add an additional column - required for modification on the database


	Parameters

	
	col_name (str, list) – name of the new column, normal string like: ‘myColumn’


	(str (col_type) – SQL type of the new column, SQL type like: ‘varchar(50)’


	list – SQL type of the new column, SQL type like: ‘varchar(50)’








Returns:






	
add_item_dict(par_dict)

	Create a new database item


	Parameters

	par_dict (dict) – 
	Dictionary with the item values and column names as keys, like:
	{‘chemicalformula’: ‘BO’,





’computer’: ‘localhost’,
‘hamilton’: ‘VAMPS’,
‘hamversion’: ‘1.1’,
‘job’: ‘testing’,
‘subjob’ : ‘SubJob’,
‘parentid’: 0L,
‘myCol’: ‘Blubbablub’,
‘project’: ‘database.testing’,
‘projectpath’: ‘/root/directory/tmp’,
‘status’: ‘KAAAA’,
‘timestart’: datetime(2016, 5, 2, 11, 31, 4, 253377),
‘timestop’: datetime(2016, 5, 2, 11, 31, 4, 371165),
‘totalcputime’: 0.117788,
‘username’: ‘Test’}





	Returns

	Database ID of the item created as an int, like: 3



	Return type

	int










	
change_column_type(col_name, col_type)

	Modify data type of an existing column - required for modification on the database


	Parameters

	
	col_name (str, list) – name of the new column, normal string like: ‘myColumn’


	(str (col_type) – SQL type of the new column, SQL type like: ‘varchar(50)’


	list – SQL type of the new column, SQL type like: ‘varchar(50)’








Returns:






	
delete_item(item_id)

	Delete Item from database


	Parameters

	item_id (int) – Databse Item ID (Integer), like: 38





Returns:






	
get_item_by_id(item_id)

	Get item from database by searching for a specific item Id.


	Parameters

	item_id (int) – Databse Item ID (Integer), like: 38



	Returns

	
	Dictionary where the key is the column name, like:
	
	{‘chemicalformula’: u’BO’,
	’computer’: u’localhost’,
‘hamilton’: u’VAMPS’,
‘hamversion’: u’1.1’,
‘id’: 1,
‘job’: u’testing’,
‘masterid’: None,
‘parentid’: 0,
‘project’: u’database.testing’,
‘projectpath’: u’/root/directory/tmp’,
‘status’: u’KAAAA’,
‘subjob’: u’SubJob’,
‘timestart’: datetime.datetime(2016, 5, 2, 11, 31, 4, 253377),
‘timestop’: datetime.datetime(2016, 5, 2, 11, 31, 4, 371165),
‘totalcputime’: 0.117788,
‘username’: u’Test’}













	Return type

	dict










	
get_items_dict(item_dict, return_all_columns=True)

	
	Parameters

	
	item_dict (dict) – a dict type, which has a certain syntax for this function:
a normal dict like {‘hamilton’: ‘VAMPE’, ‘hamversion’: ‘1.1’} has similarities with a
simple query like


select * from table_name where hamilton = ‘VAMPE AND hamversion = ‘1.1’




as seen it puts an AND for every key, value combination in the dict and searches for it.

another syntax is for an OR statement, simply: {‘hamilton’: [‘VAMPE’, ‘LAMMPS’]}, the
query would be:


select * from table_name where hamilton = ‘VAMPE’ OR hamilton = ‘LAMMPS’





	and lastly for a LIKE statement, simply: {‘project’: ‘database.%’}, the query would be
	select * from table_name where project LIKE ‘database.%’





that means you can simply add the syntax for a like statement like ‘%’ and it will
automatically operate a like-search


	of course you can also use a more complex select method, with everything in use:
	
	{‘hamilton’: [‘VAMPE’, ‘LAMMPS’],
	’project’: ‘databse%’,
‘hamversion’: ‘1.1’}



	select * from table_name where (hamilton = ‘VAMPE’ Or hamilton = ‘LAMMPS’) AND
	(project LIKE ‘database%’) AND hamversion = ‘1.1’












	return_all_columns (bool) – return all columns or only the ‘id’ - still the format stays the same.






	Returns

	
	the function returns a list of dicts like get_items_sql, but it does not format datetime:
	
	[{‘chemicalformula’: u’Ni108’,
	’computer’: u’mapc157’,
‘hamilton’: u’LAMMPS’,
‘hamversion’: u’1.1’,
‘id’: 24,
‘job’: u’DOF_1_0’,
‘parentid’: 21L,
‘project’: u’lammps.phonons.Ni_fcc’,
‘projectpath’: u’D:/PyIron/PyIron_data/projects’,
‘status’: u’finished’,
‘timestart’: datetime.datetime(2016, 6, 24, 10, 17, 3, 140000),
‘timestop’: datetime.datetime(2016, 6, 24, 10, 17, 3, 173000),
‘totalcputime’: 0.033,
‘username’: u’test’},



	{‘chemicalformula’: u’Ni108’,
	’computer’: u’mapc157’,
‘hamilton’: u’LAMMPS’,
‘hamversion’: u’1.1’,
‘id’: 21,
‘job’: u’ref’,
‘parentid’: 20L,
‘project’: u’lammps.phonons.Ni_fcc’,
‘projectpath’: u’D:/PyIron/PyIron_data/projects’,
‘status’: u’finished’,
‘timestart’: datetime.datetime(2016, 6, 24, 10, 17, 2, 429000),
‘timestop’: datetime.datetime(2016, 6, 24, 10, 17, 2, 463000),
‘totalcputime’: 0.034,
‘username’: u’test’},…….]













	Return type

	list










	
get_items_sql(where_condition=None, sql_statement=None)

	Submit an SQL query to the database


	Parameters

	
	where_condition (str) – SQL where query, query like: “project LIKE ‘lammps.phonons.Ni_fcc%’”


	sql_statement (str) – general SQL query, normal SQL statement






	Returns

	
	get a list of dictionaries, where each dictionary represents one item of the table like:
	
	[{u’chemicalformula’: u’BO’,
	u’computer’: u’localhost’,
u’hamilton’: u’VAMPS’,
u’hamversion’: u’1.1’,
u’id’: 1,
u’job’: u’testing’,
u’masterid’: None,
u’parentid’: 0,
u’project’: u’database.testing’,
u’projectpath’: u’/TESTING’,
u’status’: u’KAAAA’,
u’subjob’: u’testJob’,
u’timestart’: u’2016-05-02 11:31:04.253377’,
u’timestop’: u’2016-05-02 11:31:04.371165’,
u’totalcputime’: 0.117788,
u’username’: u’User’},



	{u’chemicalformula’: u’BO’,
	u’computer’: u’localhost’,
u’hamilton’: u’VAMPS’,
u’hamversion’: u’1.1’,
u’id’: 2,
u’job’: u’testing’,
u’masterid’: 0,
u’parentid’: 0,
u’project’: u’database.testing’,
u’projectpath’: u’/TESTING’,
u’status’: u’KAAAA’,
u’subjob’: u’testJob’,
u’timestart’: u’2016-05-02 11:31:04.253377’,
u’timestop’: u’2016-05-02 11:31:04.371165’,
u’totalcputime’: 0.117788,
u’username’: u’User’}…..]













	Return type

	list










	
get_table_headings(table_name=None)

	Get column names


	Parameters

	table_name (str) – simple string of a table_name like: ‘jobs_username’



	Returns

	
	list of column names like:
	[‘id’,
‘parentid’,
‘masterid’,
‘projectpath’,
‘project’,
‘job’,
‘subjob’,
‘chemicalformula’,
‘status’,
‘hamilton’,
‘hamversion’,
‘username’,
‘computer’,
‘timestart’,
‘timestop’,
‘totalcputime’]









	Return type

	list










	
item_update(par_dict, item_id)

	Modify Item in database


	Parameters

	
	par_dict (dict) – Dictionary of the parameters to be modified,, where the key is the column name.
{‘job’ : ‘maximize’,


’subjob’ : ‘testing’,
……..}







	item_id (int, list) – Database Item ID (Integer) - ‘38’  can also be [38]








Returns:






	
query_for_element(element)

	




	
static regexp(expr, item)

	Regex function for SQLite
:param expr: str, regex expression
:param item: str, item which needs to be checked

Returns:






	
property viewer_mode

	Get viewer_mode - if viewer_mode is enable pyiron has read only access to the database.


	Returns

	returns TRUE when viewer_mode is enabled



	Return type

	bool
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pyiron.base.database.jobtable module


	
pyiron.base.database.jobtable.get_child_ids(database, sql_query, user, project_path, job_specifier, status=None)

	Get the childs for a specific job


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	job_specifier (str) – name of the master job or the master jobs job ID


	status (str) – filter childs which match a specific status - None by default






	Returns

	list of child IDs



	Return type

	list










	
pyiron.base.database.jobtable.get_db_columns(database)

	Get column names


	Parameters

	database (DatabaseAccess) – Database object



	Returns

	
	list of column names like:
	[‘id’,
‘parentid’,
‘masterid’,
‘projectpath’,
‘project’,
‘job’,
‘subjob’,
‘chemicalformula’,
‘status’,
‘hamilton’,
‘hamversion’,
‘username’,
‘computer’,
‘timestart’,
‘timestop’,
‘totalcputime’]









	Return type

	list










	
pyiron.base.database.jobtable.get_job_id(database, sql_query, user, project_path, job_specifier)

	get the job_id for job named job_name in the local project path from database


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	job_specifier (str) – name of the job or job ID






	Returns

	job ID of the job



	Return type

	int










	
pyiron.base.database.jobtable.get_job_ids(database, sql_query, user, project_path, recursive=True)

	Return the job IDs matching a specific query


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	recursive (bool) – search subprojects [True/False]






	Returns

	a list of job IDs



	Return type

	list










	
pyiron.base.database.jobtable.get_job_status(database, sql_query, user, project_path, job_specifier)

	Get the status of a particular job


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	job_specifier (str) – name of the job or job ID






	Returns

	
	job status can be one of the following [‘initialized’, ‘appended’, ‘created’, ‘submitted’, ‘running’,
	’aborted’, ‘collect’, ‘suspended’, ‘refresh’, ‘busy’, ‘finished’]









	Return type

	str










	
pyiron.base.database.jobtable.get_job_working_directory(database, sql_query, user, project_path, job_specifier)

	Get the working directory of a particular job


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	job_specifier (str) – name of the job or job ID






	Returns

	working directory as absolute path



	Return type

	str










	
pyiron.base.database.jobtable.get_jobs(database, sql_query, user, project_path, recursive=True, columns=None)

	Internal function to return the jobs as dictionary rather than a pandas.Dataframe


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	recursive (bool) – search subprojects [True/False]


	columns (list) – by default only the columns [‘id’, ‘project’] are selected, but the user can select a subset
of [‘id’, ‘status’, ‘chemicalformula’, ‘job’, ‘subjob’, ‘project’, ‘projectpath’, ‘timestart’,
‘timestop’, ‘totalcputime’, ‘computer’, ‘hamilton’, ‘hamversion’, ‘parentid’, ‘masterid’]






	Returns

	columns are used as keys and point to a list of the corresponding values



	Return type

	dict










	
pyiron.base.database.jobtable.job_table(database, sql_query, user, project_path, recursive=True, columns=None, all_columns=False, sort_by='id', max_colwidth=200, full_table=False, element_lst=None, job_name_contains='')

	Access the job_table


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	recursive (bool) – search subprojects [True/False]


	columns (list) – by default only the columns [‘job’, ‘project’, ‘chemicalformula’] are selected, but the
user can select a subset of [‘id’, ‘status’, ‘chemicalformula’, ‘job’, ‘subjob’, ‘project’,
‘projectpath’, ‘timestart’, ‘timestop’, ‘totalcputime’, ‘computer’, ‘hamilton’, ‘hamversion’,
‘parentid’, ‘masterid’]


	all_columns (bool) – Select all columns - this overwrites the columns option.


	sort_by (str) – Sort by a specific column


	max_colwidth (int) – set the column width


	full_table (bool) – Whether to show the entire pandas table


	element_lst (list) – list of elements required in the chemical formular - by default None


	job_name_contains (str) – a string which should be contained in every job_name






	Returns

	Return the result as a pandas.Dataframe object



	Return type

	pandas.Dataframe










	
pyiron.base.database.jobtable.set_job_status(database, sql_query, user, project_path, job_specifier, status)

	Set the status of a particular job


	Parameters

	
	database (DatabaseAccess) – Database object


	sql_query (str) – SQL query to enter a more specific request


	user (str) – username of the user whoes user space should be searched


	project_path (str) – root_path - this is in contrast to the project_path in GenericPath


	job_specifier (str) – name of the job or job ID


	status (str) – job status can be one of the following [‘initialized’, ‘appended’, ‘created’, ‘submitted’,
‘running’, ‘aborted’, ‘collect’, ‘suspended’, ‘refresh’, ‘busy’, ‘finished’]
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pyiron.base.database package


Submodules



	pyiron.base.database.filetable module

	pyiron.base.database.generic module

	pyiron.base.database.jobtable module








Module contents
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pyiron.base.generic.hdfio module


	
class pyiron.base.generic.hdfio.FileHDFio(file_name, h5_path='/', mode='a')

	Bases: object

Class that provides all info to access a h5 file. This class is based on h5io.py, which allows to
get and put a large variety of jobs to/from h5


	Parameters

	
	file_name (str) – absolute path of the HDF5 file


	h5_path (str) – absolute path inside the h5 path - starting from the root group


	mode (str) – mode : {‘a’, ‘w’, ‘r’, ‘r+’}, default ‘a’
See HDFStore docstring or tables.open_file for info about modes









	
file_name

	
absolute path to the HDF5 file

	




	
h5_path

	
path inside the HDF5 file - also stored as absolute path

	




	
history

	
previously opened groups / folders

	




	
file_exists

	
boolean if the HDF5 was already written

	




	
base_name

	
name of the HDF5 file but without any file extension

	




	
file_path

	
directory where the HDF5 file is located

	




	
is_root

	
boolean if the HDF5 object is located at the root level of the HDF5 file

	




	
is_open

	
boolean if the HDF5 file is currently opened - if an active file handler exists

	




	
is_empty

	
boolean if the HDF5 file is empty

	




	
property base_name

	Name of the HDF5 file - but without the file extension .h5


	Returns

	file name without the file extension



	Return type

	str










	
close()

	Close the current HDF5 path and return to the path before the last open






	
copy()

	Copy the Python object which links to the HDF5 file - in contrast to copy_to() which copies the content of the
HDF5 file to a new location.


	Returns

	New FileHDFio object pointing to the same HDF5 file



	Return type

	FileHDFio










	
copy_to(destination, file_name=None, maintain_name=True)

	Copy the content of the HDF5 file to a new location


	Parameters

	
	destination (FileHDFio) – FileHDFio object pointing to the new location


	file_name (str) – name of the new HDF5 file - optional


	maintain_name (bool) – by default the names of the HDF5 groups are maintained






	Returns

	
	FileHDFio object pointing to a file which now contains the same content as file of the current
	FileHDFio object.









	Return type

	FileHDFio










	
create_group(name)

	Create an HDF5 group - similar to a folder in the filesystem - the HDF5 groups allow the users to structure
their data.


	Parameters

	name (str) – name of the HDF5 group



	Returns

	FileHDFio object pointing to the new group



	Return type

	FileHDFio










	
property file_exists

	Check if the HDF5 file exists already


	Returns

	[True/False]



	Return type

	bool










	
property file_name

	Get the file name of the HDF5 file


	Returns

	absolute path to the HDF5 file



	Return type

	str










	
property file_path

	Path where the HDF5 file is located - posixpath.dirname()


	Returns

	HDF5 file location



	Return type

	str










	
static file_size(hdf)

	Get size of the HDF5 file


	Parameters

	hdf (FileHDFio) – hdf file



	Returns

	file size in Bytes



	Return type

	float










	
get(key)

	Internal wrapper function for __getitem__() - self[name]


	Parameters

	key (str, slice) – path to the data or key of the data object



	Returns

	data or data object



	Return type

	dict, list, float, int










	
get_from_table(path, name)

	Get a specific value from a pandas.Dataframe


	Parameters

	
	path (str) – relative path to the data object


	name (str) – parameter key






	Returns

	the value associated to the specific parameter key



	Return type

	dict, list, float, int










	
get_pandas(name)

	Load a dictionary from the HDF5 file and display the dictionary as pandas Dataframe


	Parameters

	name (str) – HDF5 node name



	Returns

	The dictionary is returned as pandas.Dataframe object



	Return type

	pandas.Dataframe










	
get_size(hdf)

	Get size of the groups inside the HDF5 file


	Parameters

	hdf (FileHDFio) – hdf file



	Returns

	file size in Bytes



	Return type

	float










	
groups()

	Filter HDF5 file by groups


	Returns

	an HDF5 file which is filtered by groups



	Return type

	FileHDFio










	
property h5_path

	Get the path in the HDF5 file starting from the root group - meaning this path starts with ‘/’


	Returns

	HDF5 path



	Return type

	str










	
hd_copy(hdf_old, hdf_new, exclude_groups=None, exclude_nodes=None)

	
	Parameters

	
	hdf_old (ProjectHDFio) – old hdf


	hdf_new (ProjectHDFio) – new hdf


	exclude_groups (list/None) – list of groups to delete


	exclude_nodes (list/None) – list of nodes to delete













	
property is_empty

	Check if the HDF5 file is empty


	Returns

	[True/False]



	Return type

	bool










	
property is_root

	Check if the current h5_path is pointing to the HDF5 root group.


	Returns

	[True/False]



	Return type

	bool










	
items()

	List all keys and values as items of all groups and nodes of the HDF5 file


	Returns

	list of sets (key, value)



	Return type

	list










	
keys()

	List all groups and nodes of the HDF5 file - where groups are equivalent to directories and nodes to files.


	Returns

	all groups and nodes



	Return type

	list










	
list_all()

	List all groups and nodes of the HDF5 file - where groups are equivalent to directories and nodes to files.


	Returns

	{‘groups’: [list of groups], ‘nodes’: [list of nodes]}



	Return type

	dict










	
list_dirs()

	equivalent to os.listdirs (consider groups as equivalent to dirs)


	Returns

	list of groups in pytables for the path self.h5_path



	Return type

	(list)










	
list_groups()

	equivalent to os.listdirs (consider groups as equivalent to dirs)


	Returns

	list of groups in pytables for the path self.h5_path



	Return type

	(list)










	
list_nodes()

	List all groups and nodes of the HDF5 file


	Returns

	list of nodes



	Return type

	list










	
listdirs()

	equivalent to os.listdirs (consider groups as equivalent to dirs)


	Returns

	list of groups in pytables for the path self.h5_path



	Return type

	(list)










	
nodes()

	Filter HDF5 file by nodes


	Returns

	an HDF5 file which is filtered by nodes



	Return type

	FileHDFio










	
open(h5_rel_path)

	Create an HDF5 group and enter this specific group. If the group exists in the HDF5 path only the h5_path is
set correspondingly otherwise the group is created first.


	Parameters

	h5_rel_path (str) – relative path from the current HDF5 path - h5_path - to the new group



	Returns

	FileHDFio object pointing to the new group



	Return type

	FileHDFio










	
put(key, value)

	Store data inside the HDF5 file


	Parameters

	
	key (str) – key to store the data


	value (pandas.DataFrame, pandas.Series, dict, list, float, int) – basically any kind of data is supported













	
remove_file()

	Remove the HDF5 file with all the related content






	
remove_group()

	Remove an HDF5 group - if it exists. If the group does not exist no error message is raised.






	
rewrite_hdf5(job_name, info=False, exclude_groups=None, exclude_nodes=None)

	
	Parameters

	
	info (True/False) – whether to give the information on how much space has been saved


	exclude_groups (list/None) – list of groups to delete from hdf


	exclude_nodes (list/None) – list of nodes to delete from hdf













	
show_hdf()

	Iterating over the HDF5 datastructure and generating a human readable graph.






	
values()

	List all values for all groups and nodes of the HDF5 file


	Returns

	list of all values



	Return type

	list














	
class pyiron.base.generic.hdfio.HDFStoreIO(path, mode=None, complevel=None, complib=None, fletcher32=False, **kwargs)

	Bases: pandas.io.pytables.HDFStore

dict-like IO interface for storing pandas objects in PyTables either Fixed or Table format.
- copied from pandas.HDFStore


	Parameters

	
	path (str) – File path to HDF5 file


	mode (str) – {‘a’, ‘w’, ‘r’, ‘r+’}, default ‘a’
'r'


Read-only; no data can be modified.





	'w'
	Write; a new file is created (an existing file with the same name would be deleted).



	'a'
	Append; an existing file is opened for reading and writing, and if the file does not exist it
is created.



	'r+'
	It is similar to 'a', but the file must already exist.








	complevel (int) – 1-9, default 0
If a complib is specified compression will be applied
where possible


	complib (str) – {‘zlib’, ‘bzip2’, ‘lzo’, ‘blosc’, None}, default None
If complevel is > 0 apply compression to objects written in the store wherever possible


	fletcher32 (bool) – bool, default False
If applying compression use the fletcher32 checksum









	
open(**kwargs)

	Open the file in the specified mode - copied from pandas.HDFStore.open()


	Parameters

	**kwargs – mode : {‘a’, ‘w’, ‘r’, ‘r+’}, default ‘a’
See HDFStore docstring or tables.open_file for info about modes



	Returns

	self - in contrast to the original implementation in pandas.



	Return type

	HDFStoreIO














	
class pyiron.base.generic.hdfio.ProjectHDFio(project, file_name, h5_path=None, mode=None)

	Bases: pyiron.base.generic.hdfio.FileHDFio

The ProjectHDFio class connects the FileHDFio and the Project class, it is derived from the FileHDFio class but in
addition the a project object instance is located at self.project enabling direct access to the database and other
project related functionality, some of which are mapped to the ProjectHDFio class as well.


	Parameters

	
	project (Project) – pyiron Project the current HDF5 project is located in


	file_name (str) – name of the HDF5 file - in contrast to the FileHDFio object where file_name represents the
absolute path of the HDF5 file.


	h5_path (str) – absolute path inside the h5 path - starting from the root group


	mode (str) – mode : {‘a’, ‘w’, ‘r’, ‘r+’}, default ‘a’
See HDFStore docstring or tables.open_file for info about modes









	
.. attribute:: project

	Project instance the ProjectHDFio object is located in






	
.. attribute:: root_path

	the pyiron user directory, defined in the .pyiron configuration






	
.. attribute:: project_path

	the relative path of the current project / folder starting from the root path
of the pyiron user directory






	
.. attribute:: path

	the absolute path of the current project / folder plus the absolute path in the HDF5 file as one path






	
.. attribute:: file_name

	absolute path to the HDF5 file






	
.. attribute:: h5_path

	path inside the HDF5 file - also stored as absolute path






	
.. attribute:: history

	previously opened groups / folders






	
.. attribute:: file_exists

	boolean if the HDF5 was already written






	
.. attribute:: base_name

	name of the HDF5 file but without any file extension






	
.. attribute:: file_path

	directory where the HDF5 file is located






	
.. attribute:: is_root

	boolean if the HDF5 object is located at the root level of the HDF5 file






	
.. attribute:: is_open

	boolean if the HDF5 file is currently opened - if an active file handler exists






	
.. attribute:: is_empty

	boolean if the HDF5 file is empty






	
.. attribute:: user

	current unix/linux/windows user who is running pyiron






	
.. attribute:: sql_query

	an SQL query to limit the jobs within the project to a subset which matches the SQL query.






	
.. attribute:: db

	connection to the SQL database






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
property base_name

	The absolute path to of the current pyiron project - absolute path on the file system, not including the HDF5
path.


	Returns

	current project path



	Return type

	str










	
copy()

	Copy the ProjectHDFio object - copying just the Python object but maintaining the same pyiron path


	Returns

	copy of the ProjectHDFio object



	Return type

	ProjectHDFio










	
create_hdf(path, job_name)

	Create an ProjectHDFio object to store project related information - for testing aggregated data


	Parameters

	
	path (str) – absolute path


	job_name (str) – name of the HDF5 container






	Returns

	HDF5 object



	Return type

	ProjectHDFio










	
create_object(class_name, **qwargs)

	Internal function to create a pyiron object


	Parameters

	
	class_name (str) – name of a pyiron class


	**qwargs – object parameters






	Returns

	defined by the pyiron class in class_name with the input from **qwargs



	Return type

	pyiron object










	
create_working_directory()

	Create the working directory on the file system if it does not exist already.






	
property db

	Get connection to the SQL database


	Returns

	database conncetion



	Return type

	DatabaseAccess










	
get_job_id(job_specifier)

	get the job_id for job named job_name in the local project path from database


	Parameters

	job_specifier (str, int) – name of the job or job ID



	Returns

	job ID of the job



	Return type

	int










	
inspect(job_specifier)

	Inspect an existing pyiron object - most commonly a job - from the database


	Parameters

	job_specifier (str, int) – name of the job or job ID



	Returns

	Access to the HDF5 object - not a GenericJob object - use load() instead.



	Return type

	JobCore










	
load(job_specifier, convert_to_object=True)

	Load an existing pyiron object - most commonly a job - from the database


	Parameters

	
	job_specifier (str, int) – name of the job or job ID


	convert_to_object (bool) – convert the object to an pyiron object or only access the HDF5 file - default=True
accessing only the HDF5 file is about an order of magnitude faster, but only
provides limited functionality. Compare the GenericJob object to JobCore object.






	Returns

	Either the full GenericJob object or just a reduced JobCore object



	Return type

	GenericJob, JobCore










	
load_from_jobpath(job_id=None, db_entry=None, convert_to_object=True)

	Internal function to load an existing job either based on the job ID or based on the database entry dictionary.


	Parameters

	
	job_id (int) – Job ID - optional, but either the job_id or the db_entry is required.


	db_entry (dict) – database entry dictionary - optional, but either the job_id or the db_entry is required.


	convert_to_object (bool) – convert the object to an pyiron object or only access the HDF5 file - default=True
accessing only the HDF5 file is about an order of magnitude faster, but only
provides limited functionality. Compare the GenericJob object to JobCore object.






	Returns

	Either the full GenericJob object or just a reduced JobCore object



	Return type

	GenericJob, JobCore










	
property name

	




	
property path

	Absolute path of the HDF5 group starting from the system root - combination of the absolute system path plus the
absolute path inside the HDF5 file starting from the root group.


	Returns

	absolute path



	Return type

	str










	
property project

	Get the project instance the ProjectHDFio object is located in


	Returns

	pyiron project



	Return type

	Project










	
property project_path

	the relative path of the current project / folder starting from the root path
of the pyiron user directory


	Returns

	relative path of the current project / folder



	Return type

	str










	
remove_job(job_specifier, _unprotect=False)

	Remove a single job from the project based on its job_specifier - see also remove_jobs()


	Parameters

	
	job_specifier (str, int) – name of the job or job ID


	_unprotect (bool) – [True/False] delete the job without validating the dependencies to other jobs
- default=False













	
property root_path

	the pyiron user directory, defined in the .pyiron configuration


	Returns

	pyiron user directory of the current project



	Return type

	str










	
property sql_query

	Get the SQL query for the project


	Returns

	SQL query



	Return type

	str










	
to_object(object_type=None, **qwargs)

	Load the full pyiron object from an HDF5 file


	Parameters

	
	object_type – if the ‘TYPE’ node is not available in the HDF5 file a manual object type can be set - optional


	**qwargs – optional parameters [‘job_name’, ‘project’] - to specify the location of the HDF5 path






	Returns

	pyiron object



	Return type

	GenericJob










	
property user

	Get current unix/linux/windows user who is running pyiron


	Returns

	username



	Return type

	str










	
property working_directory

	Get the working directory of the current ProjectHDFio object. The working directory equals the path but it is
represented by the filesystem:


/absolute/path/to/the/file.h5/path/inside/the/hdf5/file





	becomes:
	/absolute/path/to/the/file_hdf5/path/inside/the/hdf5/file






	Returns

	absolute path to the working directory



	Return type

	str
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pyiron.base.generic.inputlist module

Lists structure for versatile input handling.


	
class pyiron.base.generic.inputlist.InputList(*args, **kwargs)

	Bases: collections.abc.MutableMapping

Mutable sequence with optional keys.

If no argument is given, the constructor creates a new empty InputList.  If
specified init maybe a Sequence, Set or Mapping and all recursive
occurrences of these are also wrapped by InputList.
>>> pl = InputList([3, 2, 1, 0])
>>> pm = InputList({“foo”: 24, “bar”: 42})

Access can be like a normal list with integers or optionally with strings
as keys.
>>> pl[0]
3
>>> pl[2]
1
>>> pm[“foo”]
24

Keys do not have to be present for all elements.
>>> pl2 = InputList([1,2])
>>> pl2[“end”] = 3
>>> pl2
InputList({0: 1, 1: 2, “end”: 3})

It is also allowed to set an item one past the length of the InputList,
this is then equivalent to appending that element.  This allows to use the
update method also with other InputLists
>>> pl[len(pl)] = -1
>>> pl
InputList([3, 2, 1, 0, -1])
>>> pl.pop(-1)
-1

Where strings are used they may also be used as attributes.  Getting keys
which clash with methods of InputList must be done with item access, but
setting them works without overwriting the instance methods, but is not
recommended for readability.
>>> pm.foo
24
>>> pm.append = 23
>>> pm
InputList({“foo”: 24, “bar”: 42, “append”: 23})

Keys and indices can be tuples to traverse nested InputLists.
>>> pn = InputList({“foo”: {“bar”: [4, 2]}})
>>> pn[“foo”, “bar”]
InputList([4, 2])
>>> pn[“foo”, “bar”, 0]
4

Using keys with “/” in them is equivalent to the above after splitting the
key.
>>> pn[“foo/bar”] == pn[“foo”, “bar”]
True
>>> pn[“foo/bar/0”] == pn[“foo”, “bar”, 0]
True

To make that work strings that are only decimal digits are automatically
converted to integers before accessing the list and keys are restricted to
not only contain digits on initialization.
>>> pl[“0”] == pl[0]
True
>>> InputList({1: 42})
Traceback (most recent call last):


File “<stdin>”, line 1, in <module>
File “proplist.py”, line 126, in __init__


raise ValueError(







ValueError: keys in initializer must not be int or str of decimal digits or in correct order, is 1

When initializing from a dict, it may not have integers or decimal strings
as keys unless they match their position in the insertion order.  This is
to avoid ambiguities in the final order of the InputList.
>>> InputList({0: “foo”, 1: “bar”, 2: 42})
InputList([“foo”, “bar”, 42])
>>> InputList({0: “foo”, 2: 42, 1: “bar”})
Traceback (most recent call last):


File “<stdin>”, line 1, in <module>
File “proplist.py”, line 132, in __init__


raise ValueError(







ValueError: keys in initializer must not be int or str of decimal digits or in correct order, is 2

Using keys is completely optional, InputList can always be treated as a
list, with the exception that iter() iterates of the keys and indices.
This is to correctly implement the MutableMapping protocol, to convert to a
normal list and discard the keys use values().
>>> pm[0]
24
>>> pn[“0/0/1”]
2
>>> list(pl)
[0, 1, 2, 3]
>>> list(pl.values())
[3, 2, 1, 0]
>>> list(pl.keys())
[0, 1, 2, 3]


	
append(val)

	Add new value to the list without a key.


	Parameters

	val – new element










	
clear()

	Remove all items from InputList.






	
copy()

	Returns deep copy of it self.  A shallow copy can be obtained via the
copy module.


	Returns

	deep copy of itself



	Return type

	InputList





>>> pl = InputList([[1,2,3]])
>>> pl.copy() == pl
True
>>> pl.copy() is pl
False
>>> all(a is not b for a, b in zip(pl.copy().values(), pl.values()))
True










	
create_group(name)

	Add a new empty sublist under the given key.


	Parameters

	name (str) – key under which to store the new sublist in this list



	Returns

	the newly created sublist



	Return type

	InputList





>>> pl = InputList({})
>>> pl.create_group("group_name")
InputList([])
>>> list(pl.group_name)
[]










	
extend(vals)

	Append vals to the end of this InputList.


	Parameters

	vals (Sequence) – any python sequence to draw new elements from










	
from_hdf(hdf, group_name=None)

	Restore the InputList from an HDF5 file.  If group_name or
self.table_name are not None, open a sub group in hdf prior to reading
if not read directly from hdf.  group_name overrides self.table_name if
both are not None.


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str, optional) – HDF5 subgroup name, overrides
self.table_name













	
get(key, default=None, create=False)

	If key exists, behave as generic, if not call create_group.


	Parameters

	
	key (str) – key to search


	default (optional) – return this instead if nothing found


	create (bool, optional) – create empty list at key if nothing found






	Raises

	
	IndexError – if key is not in the list and neither default not


	create are given – 






	Returns

	element at key or new empty sublist



	Return type

	object










	
has_keys()

	Check if the list has keys set or not.


	Returns

	True if there is at least one key set



	Return type

	bool










	
insert(index, val, key=None)

	Add a new element to the list at the specified position, with an optional
key.  If the key is already in the list it will be updated to point to
the new element at the new index.  If index is larger than list, append
instead.


	Parameters

	
	index (int) – place val after this element


	val – new element to add


	key (str, optional) – optional key to mark the new element













	
mark(index, key)

	Add a key to an existing item at index.  If key already exists, it is
overwritten.


	Parameters

	
	index (int) – index of the existing element to mark


	key (str) – key for the existing element






	Raises

	IndexError – if index > len(self)





>>> pl = InputList([42])
>>> pl.mark(0, "head")
>>> pl.head == 42
True










	
to_builtin(stringify=False)

	Convert the list back to builtin dict”s and list”s recursively.


	Parameters

	
	stringify (bool, optinal) – convert all non-recursive elements to


	str – 













	
to_hdf(hdf, group_name=None)

	Store the InputList in an HDF5 file.  If group_name or
self.table_name are not None, create a sub group in hdf prior to
writing if not save directly to hdf.  group_name overrides
self.table_name if both are not None.


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str, optional) – HDF5 subgroup name, overrides
self.table_name













	
update(init, wrap=False, **kwargs)

	Add all elements or key-value pairs from init to this list.  If wrap is
not given, behaves as the generic method.


	Parameters

	
	init (Sequence, Set, Mapping) – container to draw new elements from


	wrap (bool) – if True wrap all encountered Sequences and Mappings in
InputLists recursively


	**kwargs – update from this mapping as well
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pyiron.base.generic.jedi module


	
pyiron.base.generic.jedi.fix_ipython_autocomplete(enable=True)

	Change autocomplete behavior for IPython > 6.x


	enablebool (default True)
	Is use the trick.





Notes

Since IPython > 6.x the jedi package is using for autocomplete by default.
But in some cases, the autocomplete doesn’t work correctly wrong (see e.g.
here [https://github.com/ipython/ipython/issues/11653]).

To set the correct behaviour we should use in IPython environment:

%config Completer.use_jedi = False





or add to IPython config (<HOME>\.ipython\profile_default\ipython_config.py):

c.Completer.use_jedi = False
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pyiron.base.generic.parameters module


	
class pyiron.base.generic.parameters.GenericParameters(table_name=None, input_file_name=None, val_only=False, comment_char='#', separator_char=' ', end_value_char='')

	Bases: pyiron.base.generic.template.PyironObject

GenericParameters class defines the typical input file with a key value structure plus an additional column for comments.
Convenience class to easily create, read, and modify input files


	Parameters

	
	table_name (str) – name of the input file inside the HDF5 file - optional


	input_file_name (str/Nonetype) – name of the input file (if None default parameters are used)


	val_only (bool) – input format consists of value (comments) only


	comment_char (str) – separator that characterizes comment (e.g. “#” for python)


	separator_char (str) – separator that characterizes the split between key and value - default=’ ‘


	end_value_char (str) – special character at the end of every line - default=’’









	
.. attribute:: file_name

	file name of the input file






	
.. attribute:: table_name

	name of the input table inside the HDF5 file






	
.. attribute:: val_only

	boolean option to switch from a key value list to an value only input file






	
.. attribute:: comment_char

	separator that characterizes comment






	
.. attribute:: separator_char

	separator that characterizes the split between key and value






	
.. attribute:: multi_word_separator

	multi word separator to have multi word keys






	
.. attribute:: end_value_char

	special character at the end of every line






	
.. attribute:: replace_char_dict

	dictionary to replace certain character combinations






	
clear_all()

	Clears all fields in the object






	
property comment_char

	Get the separator that characterizes comment


	Returns

	comment character



	Return type

	str










	
define_blocks(block_dict)

	Define a block section within the GenericParameters


	Parameters

	block_dict (dict) – dictionary to define the block










	
property end_value_char

	Get the special character at the end of every line


	Returns

	end of line character



	Return type

	str










	
property file_name

	Get the file name of the input file


	Returns

	file name



	Return type

	str










	
from_hdf(hdf, group_name=None)

	Restore the GenericParameters from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str) – HDF5 subgroup name - optional













	
get(parameter_name, default_value=None)

	Get the value of a specific parameter from GenericParameters - if the parameter is not available return
default_value if that is set.


	Parameters

	
	parameter_name (str) – parameter key


	default_value (str) – default value to return is the parameter is not set






	Returns

	value of the parameter



	Return type

	str










	
get_attribute(attribute_name)

	Get the value of a specific parameter from GenericParameters


	Parameters

	attribute_name (str) – parameter key



	Returns

	value of the parameter



	Return type

	str










	
get_pandas()

	Output the GenericParameters object as Pandas Dataframe for human readability.


	Returns

	Pandas Dataframe of the GenericParameters object



	Return type

	pandas.DataFrame










	
get_string_lst()

	Get list of strings from GenericParameters to write to input file






	
keys()

	Return keys of GenericParameters object






	
load_default()

	Load defaults resets the dataset in the background to be empty






	
load_string(input_str)

	Load a multi line string to overwrite the current parameter settings


	Parameters

	input_str (str) – multi line string










	
modify(separator=None, append_if_not_present=False, **modify_dict)

	Modify values for existing parameters. The command is called as modify(param1=val1, param2=val2, …)


	Parameters

	
	separator (str) – needed if the parameter name contains special characters such as par:
use then as input: modify(separator=”:”, par=val) - optional


	append_if_not_present (bool) – do not raise an exception but append the parameter in practice use set(par=val)
- default=False


	**modify_dict (dict) – dictionary of parameter names and values













	
property multi_word_separator

	Get the multi word separator to have multi word keys


	Returns

	multi word separator



	Return type

	str










	
read_input(file_name, ignore_trigger=None)

	Read input file and store the data in GenericParameters - this overwrites the current parameter settings


	Parameters

	
	file_name (str) – absolute path to the input file


	ignore_trigger (str) – trigger for lines to be ignored













	
remove_keys(key_list)

	Remove a list of keys from the GenericParameters


	Parameters

	key_list (list) – list of keys to be removed










	
property replace_char_dict

	Get the dictionary to replace certain character combinations


	Returns

	character replace dictionary



	Return type

	dict










	
property separator_char

	Get the separator that characterizes the split between key and value


	Returns

	separator character



	Return type

	str










	
set(separator=None, **set_dict)

	Set the value of multiple parameters or create new parameter key, if they do not exist already.


	Parameters

	
	separator (float/int/str) – separator string - optional


	**set_dict (dict) – dictionary containing the parameter keys and their corresponding values to be set













	
set_dict(dictionary)

	Set a dictionary of key value pairs


	Parameters

	dictionary (dict) – dictionary of key value pairs










	
set_value(line, val)

	Set the value of a parameter in a specific line


	Parameters

	
	line (float/int/str) – line number - starting with 0


	val (str/bytes) – value to be set













	
property table_name

	Get the name of the input table inside the HDF5 file


	Returns

	table name



	Return type

	str










	
to_hdf(hdf, group_name=None)

	Store the GenericParameters in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str) – HDF5 subgroup name - optional













	
property val_only

	Get the boolean option to switch from a key value list to an value only input file


	Returns

	[True/False]



	Return type

	bool










	
write_file(file_name, cwd=None)

	Write GenericParameters to input file


	Parameters

	
	file_name (str) – name of the file, either absolute (then cwd must be None) or relative


	cwd (str) – path name (default: None)
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pyiron.base.generic.template module

Template class to list the required properties and functions for every pyiron object.


	
class pyiron.base.generic.template.PyironObject

	Bases: object

Template class to list the required properties and functions for every pyiron object.


	
property child_ids

	If the pyiron object is a meta object which includes a series of objects these objects ids are listed as child ids.


	Returns

	list of child ids



	Return type

	list










	
copy()

	Copy the pyiron object - this copies only the link to the HDF5 file - not the content of the HDF5 file.


	Returns

	a copy of the pyiron object



	Return type

	PyironObject










	
copy_to(new_project=None)

	Copy the pyiron object including the HDF5 file to an new location


	Parameters

	new_project (ProjectHDFio) – new location



	Returns

	a copy of the pyiron object



	Return type

	PyironObject










	
from_hdf(hdf, group_name='group')

	Restore the PyironObject from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str) – HDF5 subgroup name - optional













	
property id

	Every pyiron object should have the ability to be stored in the database


	Returns

	object id



	Return type

	int










	
inspect(job_specifier)

	Inspect a pyiron object from the database - the same like load(self, job_specifier, convert_to_object=False).
The inspect mode provides quick access to the HDF5 file without loading the full object, which is especially
helpful if only a specific section of the output is required.


	Parameters

	job_specifier (str, int) – identifier of the pyiron object - this needs to be unique in the project.



	Returns

	a reduces pyiron object like JobPath



	Return type

	PyironObject










	
load(job_specifier, convert_to_object=True)

	Load a pyiron object from the database


	Parameters

	
	job_specifier (str, int) – identifier of the pyiron object - this needs to be unique in the project.


	convert_to_object (bool) – [True/False] - it is faster to only load the HDF5 access but the pyiron object
offers a whole more functionality.






	Returns

	the pyiron object



	Return type

	PyironObject










	
property master_id

	If the pyiron object belongs to a series of objects, series object is linked by the master id


	Returns

	master id



	Return type

	int










	
move_to(new_project)

	Move the pyiron object including the HDF5 file to an new location


	Parameters

	new_project (ProjectHDFio) – new location










	
property parent_id

	If the pyiron object belongs to a serial series of objects, the predecessor is linked by the parent id


	Returns

	parent id



	Return type

	int










	
remove()

	Remove the pyiron obect from the database and delete the HDF5 file






	
save()

	Store the pyiron object in the HDF5 file an create a corresponding database entry.






	
to_hdf(hdf, group_name='group')

	Store the PyironObject in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str) – HDF5 subgroup name - optional
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pyiron.base.generic.util module

Utility functions used in pyiron.


	
pyiron.base.generic.util.static_isinstance(obj, obj_type)

	A static implementation of isinstance() - instead of comparing an object and a class, the object is compared to a
string, like ‘pyiron.base.job.generic.GenericJob’ or a list of strings.


	Parameters

	
	obj – the object to check


	obj_type (str/list) – object type as string or a list of object types as string.






	Returns

	[True/False]



	Return type

	bool
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pyiron.base.generic package


Submodules



	pyiron.base.generic.hdfio module

	pyiron.base.generic.inputlist module

	pyiron.base.generic.jedi module

	pyiron.base.generic.parameters module

	pyiron.base.generic.template module

	pyiron.base.generic.util module








Module contents
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pyiron.base.job.core module


	
class pyiron.base.job.core.DatabaseProperties(job_dict=None)

	Bases: object

Access the database entry of the job






	
class pyiron.base.job.core.HDF5Content(project_hdf5)

	Bases: object

Access the HDF5 file of the job






	
class pyiron.base.job.core.JobCore(project, job_name)

	Bases: pyiron.base.generic.template.PyironObject

The JobCore the most fundamental pyiron job class. From this class the GenericJob as well as the reduced JobPath
class are derived. While JobPath only provides access to the HDF5 file it is about one order faster.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted, running,
	aborted, collect, suspended, refresh, busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel or in
serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
check_if_job_exists(job_name=None, project=None)

	Check if a job already exists in an specific project.


	Parameters

	
	job_name (str) – Job name (optional)


	project (ProjectHDFio, Project) – Project path (optional)






	Returns

	True / False



	Return type

	(bool)










	
property child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master


	Returns

	list of child job ids



	Return type

	list










	
compress(files_to_compress=None)

	Compress the output files of a job object.


	Parameters

	files_to_compress (list) – 










	
property content

	




	
copy()

	Copy the JobCore object which links to the HDF5 file


	Returns

	New FileHDFio object pointing to the same HDF5 file



	Return type

	JobCore










	
copy_to(project, new_database_entry=True, copy_files=True)

	Copy the content of the job including the HDF5 file to a new location


	Parameters

	
	project (ProjectHDFio) – project to copy the job to


	new_database_entry (bool) – [True/False] to create a new database entry - default True


	copy_files (bool) – [True/False] copy the files inside the working directory - default True






	Returns

	JobCore object pointing to the new location.



	Return type

	JobCore










	
property database_entry

	




	
decompress()

	Decompress the output files of a compressed job object.






	
from_hdf(hdf=None, group_name='group')

	Restore object from hdf5 format - The function has to be implemented by the derived classes
- usually the GenericJob class


	Parameters

	
	hdf (ProjectHDFio) – Optional hdf5 file, otherwise self is used.


	group_name (str) – Optional hdf5 group in the hdf5 file.













	
get(name)

	Internal wrapper function for __getitem__() - self[name]


	Parameters

	key (str, slice) – path to the data or key of the data object



	Returns

	data or data object



	Return type

	dict, list, float, int










	
get_from_table(path, name)

	Get a specific value from a pandas.Dataframe


	Parameters

	
	path (str) – relative path to the data object


	name (str) – parameter key






	Returns

	the value associated to the specific parameter key



	Return type

	dict, list, float, int










	
get_job_id(job_specifier=None)

	get the job_id for job named job_name in the local project path from database


	Parameters

	job_specifier (str, int) – name of the job or job ID



	Returns

	job ID of the job



	Return type

	int










	
get_pandas(name)

	Load a dictionary from the HDF5 file and display the dictionary as pandas Dataframe


	Parameters

	name (str) – HDF5 node name



	Returns

	The dictionary is returned as pandas.Dataframe object



	Return type

	pandas.Dataframe










	
property id

	Unique id to identify the job in the pyiron database - use self.job_id instead


	Returns

	job id



	Return type

	int










	
inspect(job_specifier)

	Inspect an existing pyiron object - most commonly a job - from the database


	Parameters

	job_specifier (str, int) – name of the job or job ID



	Returns

	Access to the HDF5 object - not a GenericJob object - use load() instead.



	Return type

	JobCore










	
is_compressed()

	Check if the job is already compressed or not.


	Returns

	[True/False]



	Return type

	bool










	
is_master_id(job_id)

	Check if the job ID job_id is the master ID for any child job


	Parameters

	job_id (int) – job ID of the master job



	Returns

	[True/False]



	Return type

	bool










	
is_self_archived()

	




	
property job_id

	Unique id to identify the job in the pyiron database


	Returns

	job id



	Return type

	int










	
property job_info_str

	Short string to describe the job by it is job_name and job ID - mainly used for logging


	Returns

	job info string



	Return type

	str










	
property job_name

	Get name of the job, which has to be unique within the project


	Returns

	job name



	Return type

	str










	
list_all()

	List all groups and nodes of the HDF5 file - where groups are equivalent to directories and nodes to files.


	Returns

	{‘groups’: [list of groups], ‘nodes’: [list of nodes]}



	Return type

	dict










	
list_childs()

	List child jobs as JobPath objects - not loading the full GenericJob objects for each child


	Returns

	list of child jobs



	Return type

	list










	
list_files()

	List files inside the working directory


	Parameters

	extension (str) – filter by a specific extension



	Returns

	list of file names



	Return type

	list










	
list_groups()

	equivalent to os.listdirs (consider groups as equivalent to dirs)


	Returns

	list of groups in pytables for the path self.h5_path



	Return type

	(list)










	
list_nodes()

	List all groups and nodes of the HDF5 file


	Returns

	list of nodes



	Return type

	list










	
load(job_specifier, convert_to_object=True)

	Load an existing pyiron object - most commonly a job - from the database


	Parameters

	
	job_specifier (str, int) – name of the job or job ID


	convert_to_object (bool) – convert the object to an pyiron object or only access the HDF5 file - default=True
accessing only the HDF5 file is about an order of magnitude faster, but only
provides limited functionality. Compare the GenericJob object to JobCore object.






	Returns

	Either the full GenericJob object or just a reduced JobCore object



	Return type

	GenericJob, JobCore










	
load_object(convert_to_object=True, project=None)

	Load object to convert a JobPath to an GenericJob object.


	Parameters

	
	convert_to_object (bool) – convert the object to an pyiron object or only access the HDF5 file - default=True
accessing only the HDF5 file is about an order of magnitude faster, but only
provides limited functionality. Compare the GenericJob object to JobCore object.


	project (ProjectHDFio) – ProjectHDFio to load the object with - optional






	Returns

	depending on convert_to_object



	Return type

	GenericJob, JobPath










	
property master_id

	Get job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel
or in serial.


	Returns

	master id



	Return type

	int










	
move_to(project)

	Move the content of the job including the HDF5 file to a new location


	Parameters

	project (ProjectHDFio) – project to move the job to



	Returns

	JobCore object pointing to the new location.



	Return type

	JobCore










	
property name

	Get name of the job, which has to be unique within the project


	Returns

	job name



	Return type

	str










	
property parent_id

	Get job id of the predecessor job - the job which was executed before the current one in the current job series


	Returns

	parent id



	Return type

	int










	
property path

	Absolute path of the HDF5 group starting from the system root - combination of the absolute system path plus the
absolute path inside the HDF5 file starting from the root group.


	Returns

	absolute path



	Return type

	str










	
property project

	Project instance the jobs is located in


	Returns

	project the job is located in



	Return type

	Project










	
property project_hdf5

	Get the ProjectHDFio instance which points to the HDF5 file the job is stored in


	Returns

	HDF5 project



	Return type

	ProjectHDFio










	
remove(_protect_childs=True)

	Remove the job - this removes the HDF5 file, all data stored in the HDF5 file an the corresponding database entry.


	Parameters

	_protect_childs (bool) – [True/False] by default child jobs can not be deleted, to maintain the consistency
- default=True










	
remove_child()

	internal function to remove command that removes also child jobs.
Do never use this command, since it will destroy the integrity of your project.






	
rename(new_job_name)

	Rename the job - by changing the job name


	Parameters

	new_job_name (str) – new job name










	
reset_job_id(job_id)

	The reset_job_id function has to be implemented by the derived classes - usually the GenericJob class


	Parameters

	job_id (int) – 










	
save()

	The save function has to be implemented by the derived classes - usually the GenericJob class






	
self_archive()

	




	
self_unarchive()

	




	
show_hdf()

	Iterating over the HDF5 datastructure and generating a human readable graph.






	
property status

	
	Execution status of the job, can be one of the following [initialized, appended, created, submitted, running,
	aborted, collect, suspended, refresh, busy, finished]






	Returns

	status



	Return type

	(str/pyiron.base.job.jobstatus.JobStatus)










	
to_hdf(hdf=None, group_name='group')

	Store object in hdf5 format - The function has to be implemented by the derived classes
- usually the GenericJob class


	Parameters

	
	hdf (ProjectHDFio) – Optional hdf5 file, otherwise self is used.


	group_name (str) – Optional hdf5 group in the hdf5 file.













	
to_object(object_type=None, **qwargs)

	Load the full pyiron object from an HDF5 file


	Parameters

	
	object_type – if the ‘TYPE’ node is not available in the HDF5 file a manual object type can be set - optional


	**qwargs – optional parameters [‘job_name’, ‘project’] - to specify the location of the HDF5 path






	Returns

	pyiron object



	Return type

	GenericJob










	
property working_directory

	working directory of the job is executed in - outside the HDF5 file


	Returns

	working directory



	Return type

	str
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pyiron.base.job.executable module


	
class pyiron.base.job.executable.Executable(path_binary_codes, codename=None, module=None, code=None, overwrite_nt_flag=False)

	Bases: object


	
property available_versions

	List all available exectuables in the path_binary_codes for the specified codename.


	Returns

	list of the available version



	Return type

	list










	
property default_version

	Default Version of the Available Executables
i.e. specifically defined


	Returns

	default_version



	Return type

	str










	
property executable_path

	Get the executable path


	Returns

	absolute path



	Return type

	str










	
list_executables()

	List all available exectuables in the path_binary_codes for the specified codename.


	Returns

	list of the available version



	Return type

	list










	
property mpi

	Check if the message processing interface is activated.


	Returns

	[True/False]



	Return type

	bool










	
property version

	Version of the Executable


	Returns

	version



	Return type

	str
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pyiron.base.job.external module


	
class pyiron.base.job.external.Notebook

	Bases: object

class for pyiron notebook objects


	
static get_custom_dict()

	




	
static store_custom_output_dict(output_dict)
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pyiron.base.job.generic module


	
class pyiron.base.job.generic.GenericError(job)

	Bases: object


	
print_message(string='')

	




	
print_queue(string='')

	








	
class pyiron.base.job.generic.GenericJob(project, job_name)

	Bases: pyiron.base.job.core.JobCore

Generic Job class extends the JobCore class with all the functionality to run the job object. From this class
all specific Hamiltonians are derived. Therefore it should contain the properties/routines common to all jobs.
The functions in this module should be as generic as possible.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted,
	running, aborted, collect, suspended, refresh,
busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel
or in serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external
executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: exclude_nodes_hdf

	list of nodes which are excluded from storing in the hdf5 file.






	
.. attribute:: exclude_groups_hdf

	list of groups which are excluded from storing in the hdf5 file.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’,
	‘ScriptJob’, ‘ListMaster’]










	
append(job)

	Metajobs like GenericMaster, ParallelMaster, SerialMaser or ListMaster allow other jobs to be appended. In the
GenericJob definition this is only a template function.






	
check_setup()

	Checks whether certain parameters (such as plane wave cutoff radius in DFT) are changed from the pyiron standard
values to allow for a physically meaningful results. This function is called manually or only when the job is
submitted to the queueing system.






	
clear_job()

	Convenience function to clear job info after suspend. Mimics deletion of all the job info after suspend in a
local test environment.






	
collect_logfiles()

	Collect the log files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
convergence_check()

	Validate the convergence of the calculation.


	Returns

	If the calculation is converged



	Return type

	(bool)










	
copy()

	Copy the GenericJob object which links to the job and its HDF5 file


	Returns

	New GenericJob object pointing to the same job



	Return type

	GenericJob










	
copy_file_to_working_directory(file)

	Copy a specific file to the working directory before the job is executed.


	Parameters

	file (str) – path of the file to be copied.










	
copy_template(project, new_job_name=None)

	Copy the content of the job including the HDF5 file but without the output data to a new location


	Parameters

	
	project (ProjectHDFio) – project to copy the job to


	new_job_name (str) – to duplicate the job within the same porject it is necessary to modify the job name
- optional






	Returns

	GenericJob object pointing to the new location.



	Return type

	GenericJob










	
copy_to(project=None, new_job_name=None, input_only=False, new_database_entry=True)

	Copy the content of the job including the HDF5 file to a new location.


	Parameters

	
	project (ProjectHDFio) – The project to copy the job to. (Default is None, use the same project.)


	new_job_name (str) – The new name to assign the duplicate job. Required if the project is None or the same
project as the copied job. (Default is None, try to keep the same name.)


	input_only (bool) – [True/False] Whether to copy only the input. (Default is False.)


	new_database_entry (bool) – [True/False] Whether to create a new database entry. If input_only is True then
new_database_entry is False. (Default is True.)






	Returns

	GenericJob object pointing to the new location.



	Return type

	GenericJob










	
create_job(job_type, job_name)

	Create one of the following jobs:
- ‘StructureContainer’:
- ‘StructurePipeline’:
- ‘AtomisticExampleJob’: example job just generating random number
- ‘ExampleJob’: example job just generating random number
- ‘Lammps’:
- ‘KMC’:
- ‘Sphinx’:
- ‘Vasp’:
- ‘GenericMaster’:
- ‘SerialMaster’: series of jobs run in serial
- ‘AtomisticSerialMaster’:
- ‘ParallelMaster’: series of jobs run in parallel
- ‘KmcMaster’:
- ‘ThermoLambdaMaster’:
- ‘RandomSeedMaster’:
- ‘MeamFit’:
- ‘Murnaghan’:
- ‘MinimizeMurnaghan’:
- ‘ElasticMatrix’:
- ‘ConvergenceVolume’:
- ‘ConvergenceEncutParallel’:
- ‘ConvergenceKpointParallel’:
- ’PhonopyMaster’:
- ‘DefectFormationEnergy’:
- ‘LammpsASE’:
- ‘PipelineMaster’:
- ’TransformationPath’:
- ‘ThermoIntEamQh’:
- ‘ThermoIntDftEam’:
- ‘ScriptJob’: Python script or jupyter notebook job container
- ‘ListMaster’: list of jobs


	Parameters

	
	job_type (str) – job type can be [‘StructureContainer’, ‘StructurePipeline’, ‘AtomisticExampleJob’,
‘ExampleJob’, ‘Lammps’, ‘KMC’, ‘Sphinx’, ‘Vasp’, ‘GenericMaster’,
‘SerialMaster’, ‘AtomisticSerialMaster’, ‘ParallelMaster’, ‘KmcMaster’,
‘ThermoLambdaMaster’, ‘RandomSeedMaster’, ‘MeamFit’, ‘Murnaghan’,
‘MinimizeMurnaghan’, ‘ElasticMatrix’, ‘ConvergenceVolume’,
‘ConvergenceEncutParallel’, ‘ConvergenceKpointParallel’, ’PhonopyMaster’,
‘DefectFormationEnergy’, ‘LammpsASE’, ‘PipelineMaster’,
’TransformationPath’, ‘ThermoIntEamQh’, ‘ThermoIntDftEam’, ‘ScriptJob’,
‘ListMaster’]


	job_name (str) – name of the job






	Returns

	job object depending on the job_type selected



	Return type

	GenericJob










	
create_pipeline(step_lst)

	Create a job pipeline


	Parameters

	step_lst (list) – List of functions which create calculations



	Returns

	



	Return type

	FlexibleMaster










	
db_entry()

	Generate the initial database entry for the current GenericJob


	Returns

	
	database dictionary {“username”, “projectpath”, “project”, “job”, “subjob”, “hamversion”,
	”hamilton”, “status”, “computer”, “timestart”, “masterid”, “parentid”}









	Return type

	(dict)










	
drop_status_to_aborted()

	Change the job status to aborted when the job was intercepted.






	
property exclude_groups_hdf

	Get the list of groups which are excluded from storing in the hdf5 file


	Returns

	groups(list)










	
property exclude_nodes_hdf

	Get the list of nodes which are excluded from storing in the hdf5 file


	Returns

	nodes(list)










	
property executable

	Get the executable used to run the job - usually the path to an external executable.


	Returns

	exectuable path



	Return type

	(str/pyiron.base.job.executable.Executable)










	
from_hdf(hdf=None, group_name=None)

	Restore the GenericJob from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
interactive_close()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job. After the
interactive execution, the job can be closed using the interactive_close function.






	
interactive_fetch()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job. To access the
output data during the execution the interactive_fetch function is used.






	
interactive_flush(path='generic', include_last_step=True)

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job. To write the
interactive cache to the HDF5 file the interactive flush function is used.






	
job_file_name(file_name, cwd=None)

	combine the file name file_name with the path of the current working directory


	Parameters

	
	file_name (str) – name of the file


	cwd (str) – current working directory - this overwrites self.project_hdf5.working_directory - optional






	Returns

	absolute path to the file in the current working directory



	Return type

	str










	
property job_type

	
	[‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’, ‘ScriptJob’,
	‘ListMaster’]






	Returns

	Job type object



	Return type

	JobTypeChoice



	Type

	Job type object with all the available job types










	
kill()

	




	
list_all()

	List all groups and nodes of the HDF5 file - where groups are equivalent to directories and nodes to files.


	Returns

	{‘groups’: [list of groups], ‘nodes’: [list of nodes]}



	Return type

	dict










	
property logger

	Get the logger object to monitor the external execution and internal pyiron warnings.


	Returns

	logger object



	Return type

	logging.getLogger()










	
property queue_id

	Get the queue ID, the ID returned from the queuing system - it is most likely not the same as the job ID.


	Returns

	queue ID



	Return type

	int










	
refresh_job_status()

	Refresh job status by updating the job status with the status from the database if a job ID is available.






	
remove_child()

	internal function to remove command that removes also child jobs.
Do never use this command, since it will destroy the integrity of your project.






	
reset_job_id(job_id=None)

	Reset the job id sets the job_id to None in the GenericJob as well as all connected modules like JobStatus.






	
restart(job_name=None, job_type=None)

	Create an restart calculation from the current calculation - in the GenericJob this is the same as create_job().
A restart is only possible after the current job has finished. If you want to run the same job again with
different input parameters use job.run(run_again=True) instead.


	Parameters

	
	job_name (str) – job name of the new calculation - default=<job_name>_restart


	job_type (str) – job type of the new calculation - default is the same type as the exeisting calculation








Returns:






	
property restart_file_dict

	A dictionary of the new name of the copied restart files






	
property restart_file_list

	Get the list of files which are used to restart the calculation from these files.


	Returns

	list of files



	Return type

	list










	
run(run_again=False, repair=False, debug=False, run_mode=None)

	This is the main run function, depending on the job status [‘initialized’, ‘created’, ‘submitted’, ‘running’,
‘collect’,’finished’, ‘refresh’, ‘suspended’] the corresponding run mode is chosen.


	Parameters

	
	run_again (bool) – Delete the existing job and run the simulation again.


	repair (bool) – Set the job status to created and run the simulation again.


	debug (bool) – Debug Mode - defines the log level of the subprocess the job is executed in.


	run_mode (str) – [‘modal’, ‘non_modal’, ‘queue’, ‘manual’] overwrites self.server.run_mode













	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_if_interactive_non_modal()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_if_manually(_manually_print=True)

	The run if manually function is called by run if the user decides to execute the simulation manually - this
might be helpful to debug a new job type or test updated executables.


	Parameters

	_manually_print (bool) – Print explanation how to run the simulation manually - default=True.










	
run_if_modal()

	The run if modal function is called by run to execute the simulation, while waiting for the output. For this we
use subprocess.check_output()






	
run_if_non_modal()

	The run if non modal function is called by run to execute the simulation in the background. For this we use
multiprocessing.Process()






	
run_if_refresh()

	Internal helper function the run if refresh function is called when the job status is ‘refresh’. If the job was
suspended previously, the job is going to be started again, to be continued.






	
run_if_scheduler()

	The run if queue function is called by run if the user decides to submit the job to and queing system. The job
is submitted to the queuing system using subprocess.Popen()


	Returns

	Returns the queue ID for the job.



	Return type

	int










	
run_static()

	The run static function is called by run to execute the simulation.






	
save()

	Save the object, by writing the content to the HDF5 file and storing an entry in the database.


	Returns

	Job ID stored in the database



	Return type

	(int)










	
send_to_database()

	if the jobs should be store in the external/public database this could be implemented here, but currently it is
just a placeholder.






	
property server

	Get the server object to handle the execution environment for the job.


	Returns

	server object



	Return type

	Server










	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
signal_intercept(sig, frame)

	
	Parameters

	
	sig – 


	frame – 








Returns:






	
suspend()

	Suspend the job by storing the object and its state persistently in HDF5 file and exit it.






	
to_hdf(hdf=None, group_name=None)

	Store the GenericJob in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
transfer_from_remote(delete_remote=True)

	




	
update_master()

	After a job is finished it checks whether it is linked to any metajob - meaning the master ID is pointing to
this jobs job ID. If this is the case and the master job is in status suspended - the child wakes up the master
job, sets the status to refresh and execute run on the master job. During the execution the master job is set to
status refresh. If another child calls update_master, while the master is in refresh the status of the master is
set to busy and if the master is in status busy at the end of the update_master process another update is
triggered.






	
validate_ready_to_run()

	Validate that the calculation is ready to be executed. By default no generic checks are performed, but one could
check that the input information is complete or validate the consistency of the input at this point.






	
property version

	Get the version of the hamiltonian, which is also the version of the executable unless a custom executable is
used.


	Returns

	version number



	Return type

	str










	
property working_directory

	Get the working directory of the job is executed in - outside the HDF5 file. The working directory equals the
path but it is represented by the filesystem:


/absolute/path/to/the/file.h5/path/inside/the/hdf5/file





	becomes:
	/absolute/path/to/the/file_hdf5/path/inside/the/hdf5/file






	Returns

	absolute path to the working directory



	Return type

	str










	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.










	
pyiron.base.job.generic.multiprocess_wrapper(job_id, working_dir, debug=False)
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pyiron.base.job.interactive module


	
class pyiron.base.job.interactive.InteractiveBase(project, job_name)

	Bases: pyiron.base.job.generic.GenericJob

InteractiveBase class extends the Generic Job class with all the functionality to run the job object interactively.
From this class all interactive Hamiltonians are derived. Therefore it should contain the properties/routines common
to all interactive jobs. The functions in this module should be as generic as possible.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted, running,
	aborted, collect, suspended, refresh, busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel or in
serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’, ‘ScriptJob’,
	‘ListMaster’]










	
from_hdf(hdf=None, group_name=None)

	Restore the InteractiveBase object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
interactive_close()

	Returns:






	
interactive_flush(path='interactive', include_last_step=False)

	
	Parameters

	
	path – 


	include_last_step – 








Returns:






	
property interactive_flush_frequency

	




	
interactive_is_activated()

	Returns:






	
interactive_open()

	Returns:






	
interactive_store_in_cache(key, value)

	
	Parameters

	
	key – 


	value – 








Returns:






	
property interactive_write_frequency

	




	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_if_interactive_non_modal()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
to_hdf(hdf=None, group_name=None)

	Store the InteractiveBase object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
validate_ready_to_run()

	This should work but doesn’t…
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pyiron.base.job.jobstatus module


	
class pyiron.base.job.jobstatus.JobStatus(initial_status='initialized', db=None, job_id=None)

	Bases: object


	The JobStatus object handles the different states a job could have. The available states are:
	initialized: The object for the corresponding job was just created.
appended: The job was appended to an master job.
created: The files required for the simulation were written to the harddisk.
submitted: The job was submitted to the jobscheduler and is waiting to be executed.
running: The job is currently executed.
aborted: The job failed to execute.
collect: The job finished successfully and the written files are being collected.
suspended: The job was set to sleep, waiting until other related jobs are finished, before it continous.
refresh: The job was suspended before and it is currently checking if there are new tasks it can execute.
busy: The job is refreshing, but during the refresh more related jobs finished so another refresh is necessary.
finished: The job and all connected sub jobs are finished.
warning: The job finished but encountered warnings in its output.






	Parameters

	
	initial_status (str) – If no initial status is provided the status is set to ‘initialized’


	db (DatabaseAccess) – The database which is responsible for this job.


	job_id (int) – job ID









	
.. attribute:: database

	the database which is responsible for this job.






	
.. attribute:: job_id

	Job ID






	
.. attribute:: string

	job status as string






	
property database

	Get the database which is responsible for this job. If no database is linked it returns None.
:returns: The database which is responsible for this job.
:rtype: DatabaseAccess






	
property job_id

	Get the job id of the job this jobstatus is associated to.
:returns: job id
:rtype: int






	
refresh_status()

	Refresh the job status - check if the database and job_id are set and if this is the case load the job status
from the database.






	
property string

	
	Get the current status as string, it can be:
	initialized: The object for the corresponding job was just created.
appended: The job was appended to an master job.
created: The files required for the simulation were written to the harddisk.
submitted: The job was submitted to the jobscheduler and is waiting to be executed.
running: The job is currently executed.
aborted: The job failed to execute.
collect: The job finished successfully and the written files are being collected.
suspended: The job was set to sleep, waiting until other related jobs are finished, before it continous.
refresh: The job was suspended before and it is currently checking if there are new tasks it can execute.
busy: The job is refreshing, but during the refresh more related jobs finished so another refresh is necessary.
finished: The job and all connected sub jobs are finished.
warning: The job finished but encountered warnings in its output.






	Returns

	
	status [initialized, appended, created, submitted, running, aborted, collect, suspended, refresh,
	busy, finished, warning]









	Return type

	(str)














	
pyiron.base.job.jobstatus.format_docstring_with_statuses(n_tabs=1)

	Replaces a ‘{}’ in the decorated object’s docstring with the documentation for all possible job status.

The intent here is to have a single place where all status-value documentation can be maintained.


	Parameters

	n_tabs (int) – The number of tabs preceding each status type. (Default is one)
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pyiron.base.job.jobtype module


	
class pyiron.base.job.jobtype.JobType(class_name, project, job_name, job_class_dict)

	Bases: object

The JobTypeBase class creates a new object of a given class type.


	
static convert_str_to_class(job_class_dict, class_name)

	convert the name of a class to the corresponding class object - only for pyiron internal classes.


	Parameters

	
	job_class_dict (dict) – 


	class_name (str) – 






	Returns

	



	Return type

	(class)














	
class pyiron.base.job.jobtype.JobTypeChoice(*args, **kwargs)

	Bases: object

Helper class to choose the job type directly from the project, autocompletion is enabled by overwriting the
__dir__() function.


	
property job_class_dict

	








	
class pyiron.base.job.jobtype.Singleton

	Bases: type

Implemented with suggestions from

http://stackoverflow.com/questions/6760685/creating-a-singleton-in-python
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pyiron.base.job.path module


	
class pyiron.base.job.path.JobPath(db, job_id=None, db_entry=None, user=None)

	Bases: pyiron.base.job.path.JobPathBase

The JobPath class is derived from the JobCore and is used as a lean version of the GenericJob class. Instead of
loading the full pyiron object the JobPath class only provides access to the HDF5 file, which should be enough
for most analysis.


	Parameters

	
	db (DatabaseAccess) – database object


	job_id (int) – Job ID - optional, but either a job ID or a database entry db_entry has to be provided.


	db_entry (dict) – database entry {“job”:, “subjob”:, “projectpath”:, “project”:, “hamilton”:, “hamversion”:,
“status”:} and optional entries are {“id”:, “masterid”:, “parentid”:}


	user (str) – current unix/linux/windows user who is running pyiron









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted, running,
	aborted, collect, suspended, refresh, busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel or in
serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: is_root

	boolean if the HDF5 object is located at the root level of the HDF5 file






	
.. attribute:: is_open

	boolean if the HDF5 file is currently opened - if an active file handler exists






	
.. attribute:: is_empty

	boolean if the HDF5 file is empty






	
.. attribute:: base_name

	name of the HDF5 file but without any file extension






	
.. attribute:: file_path

	directory where the HDF5 file is located






	
.. attribute:: h5_path

	path inside the HDF5 file - also stored as absolute path










	
class pyiron.base.job.path.JobPathBase(job_path)

	Bases: pyiron.base.job.core.JobCore

The JobPath class is derived from the JobCore and is used as a lean version of the GenericJob class. Instead of
loading the full pyiron object the JobPath class only provides access to the HDF5 file, which should be enough
for most analysis.


	Parameters

	
	db (DatabaseAccess) – database object


	job_id (int) – Job ID - optional, but either a job ID or a database entry db_entry has to be provided.


	db_entry (dict) – database entry {“job”:, “subjob”:, “projectpath”:, “project”:, “hamilton”:, “hamversion”:,
“status”:} and optional entries are {“id”:, “masterid”:, “parentid”:}


	user (str) – current unix/linux/windows user who is running pyiron









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted, running,
	aborted, collect, suspended, refresh, busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel or in
serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: is_root

	boolean if the HDF5 object is located at the root level of the HDF5 file






	
.. attribute:: is_open

	boolean if the HDF5 file is currently opened - if an active file handler exists






	
.. attribute:: is_empty

	boolean if the HDF5 file is empty






	
.. attribute:: base_name

	name of the HDF5 file but without any file extension






	
.. attribute:: file_path

	directory where the HDF5 file is located






	
.. attribute:: h5_path

	path inside the HDF5 file - also stored as absolute path






	
property base_name

	Name of the HDF5 file - but without the file extension .h5


	Returns

	file name without the file extension



	Return type

	str










	
close()

	Close the current HDF5 path and return to the path before the last open






	
create_group(name)

	Create an HDF5 group - similar to a folder in the filesystem - the HDF5 groups allow the users to structure their
data.


	Parameters

	name (str) – name of the HDF5 group



	Returns

	FileHDFio object pointing to the new group



	Return type

	FileHDFio










	
property file_path

	Path where the HDF5 file is located - posixpath.dirname()


	Returns

	HDF5 file location



	Return type

	str










	
groups()

	Filter HDF5 file by groups


	Returns

	an HDF5 file which is filtered by groups



	Return type

	FileHDFio










	
property h5_path

	Get the path in the HDF5 file starting from the root group - meaning this path starts with ‘/’


	Returns

	HDF5 path



	Return type

	str










	
property is_empty

	Check if the HDF5 file is empty


	Returns

	[True/False]



	Return type

	bool










	
property is_root

	Check if the current h5_path is pointing to the HDF5 root group.


	Returns

	[True/False]



	Return type

	bool










	
items()

	List all keys and values as items of all groups and nodes of the HDF5 file


	Returns

	list of sets (key, value)



	Return type

	list










	
keys()

	List all groups and nodes of the HDF5 file - where groups are equivalent to directories and nodes to files.


	Returns

	all groups and nodes



	Return type

	list










	
list_dirs()

	equivalent to os.listdirs (consider groups as equivalent to dirs)


	Returns

	list of groups in pytables for the path self.h5_path



	Return type

	(list)










	
listdirs()

	equivalent to os.listdirs (consider groups as equivalent to dirs)


	Returns

	list of groups in pytables for the path self.h5_path



	Return type

	(list)










	
nodes()

	Filter HDF5 file by nodes


	Returns

	an HDF5 file which is filtered by nodes



	Return type

	FileHDFio










	
open(h5_rel_path)

	Create an HDF5 group and enter this specific group. If the group exists in the HDF5 path only the h5_path is
set correspondingly otherwise the group is created first.


	Parameters

	h5_rel_path (str) – relative path from the current HDF5 path - h5_path - to the new group



	Returns

	FileHDFio object pointing to the new group



	Return type

	FileHDFio










	
put(key, value)

	Store data inside the HDF5 file


	Parameters

	
	key (str) – key to store the data


	value (pandas.DataFrame, pandas.Series, dict, list, float, int) – basically any kind of data is supported













	
remove_file()

	Remove the HDF5 file with all the related content






	
values()

	List all values for all groups and nodes of the HDF5 file


	Returns

	list of all values



	Return type

	list
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pyiron.base.job.script module


	
class pyiron.base.job.script.ScriptJob(project, job_name)

	Bases: pyiron.base.job.generic.GenericJob

The ScriptJob class allows to submit Python scripts and Jupyter notebooks to the pyiron job management system.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
attribute

	job_name

name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted, running,
	aborted, collect, suspended, refresh, busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel or in
serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’, ‘ScriptJob’,
	‘ListMaster’]










	
.. attribute:: script_path

	the absolute path to the python script






	
collect_logfiles()

	Compatibility function - but no log files are being collected






	
collect_output()

	Collect output function updates the master ID entries for all the child jobs created by this script job, if the
child job is already assigned to an master job nothing happens - master IDs are not overwritten.






	
from_hdf(hdf=None, group_name=None)

	Restore the ScriptJob from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
run_if_lib()

	Compatibility function - but library run mode is not available






	
property script_path

	Python script path


	Returns

	absolute path to the python script



	Return type

	str










	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
to_hdf(hdf=None, group_name=None)

	Store the ScriptJob in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
write_input()

	Copy the script to the working directory - only python scripts and jupyter notebooks are supported
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pyiron.base.job.template module


	
class pyiron.base.job.template.TemplateJob(project, job_name)

	Bases: pyiron.base.job.generic.GenericJob


	
from_hdf(hdf=None, group_name=None)

	Restore the GenericJob from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
to_hdf(hdf=None, group_name=None)

	Store the GenericJob in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional
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pyiron.base.job.wrapper module


	
class pyiron.base.job.wrapper.JobWrapper(working_directory, job_id=None, hdf5_file=None, h5_path=None, submit_on_remote=False, debug=False)

	Bases: object

The job wrapper is called from the run_job.py script, it restores the job from hdf5 and executes it.


	Parameters

	
	working_directory (str) – working directory of the job


	job_id (int/ None) – job ID


	hdf5_file (str) – path to the HDF5 file of the job


	h5_path (str) – path inside the HDF5 file to load the job


	submit_on_remote (bool) – submit to queuing system on remote host


	debug (bool) – enable debug mode [True/False] (optional)









	
run()

	The job wrapper run command, sets the job status to ‘running’ and executes run_if_modal().






	
static setup_logger(debug=False)

	Setup the error logger


	Parameters

	debug (bool) – the level of logging, enable debug mode [True/False] (optional)



	Returns

	logger object instance



	Return type

	logger














	
pyiron.base.job.wrapper.job_wrapper_function(working_directory, job_id=None, file_path=None, submit_on_remote=False, debug=False)

	Job Wrapper function - creates a JobWrapper object and calls run() on that object


	Parameters

	
	working_directory (str) – directory where the HDF5 file of the job is located


	job_id (int/ None) – job id


	file_path (str) – path to the HDF5 file


	debug (bool) – enable debug mode


	submit_on_remote (bool) – submit to queuing system on remote host
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pyiron.base.job package


Submodules



	pyiron.base.job.core module

	pyiron.base.job.executable module

	pyiron.base.job.external module

	pyiron.base.job.generic module

	pyiron.base.job.interactive module

	pyiron.base.job.jobstatus module

	pyiron.base.job.jobtype module

	pyiron.base.job.path module

	pyiron.base.job.script module

	pyiron.base.job.template module

	pyiron.base.job.wrapper module








Module contents
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pyiron.base.master.flexible module


	
class pyiron.base.master.flexible.FlexibleMaster(project, job_name)

	Bases: pyiron.base.master.generic.GenericMaster

The FlexibleMaster uses a list of functions to connect multiple jobs in a series.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted,
	running, aborted, collect, suspended, refresh,
busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel
or in serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external
executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’,
	‘ScriptJob’, ‘ListMaster’]










	
.. attribute:: child_names

	Dictionary matching the child ID to the child job name.






	
collect_output()

	Collect output is not implemented for FlexibleMaster jobs






	
from_hdf(hdf=None, group_name=None)

	Restore the FlexibleMaster from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
property function_lst

	




	
is_finished()

	Check if the ParallelMaster job is finished - by checking the job status and the submission status.


	Returns

	[True/False]



	Return type

	bool










	
run_if_interactive()

	run_if_interactive() is not implemented for FlexibleMaster jobs






	
run_if_refresh()

	Internal helper function the run if refresh function is called when the job status is ‘refresh’. If the job was
suspended previously, the job is going to be started again, to be continued.






	
run_static()

	The FlexibleMaster uses functions to connect multiple Jobs.






	
to_hdf(hdf=None, group_name=None)

	Store the FlexibleMaster in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
validate_ready_to_run()

	Validate that the calculation is ready to be executed. By default no generic checks are performed, but one could
check that the input information is complete or validate the consistency of the input at this point.






	
write_input()

	write_input is not implemented for FlexibleMaster jobs
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pyiron.base.master.generic module


	
class pyiron.base.master.generic.GenericMaster(project, job_name)

	Bases: pyiron.base.job.generic.GenericJob

The GenericMaster is the template class for all meta jobs - meaning all jobs which contain multiple other jobs. It
defines the shared functionality of the different kind of job series.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted,
	running, aborted, collect, suspended, refresh,
busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel
or in serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external
executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’,
	‘ScriptJob’, ‘ListMaster’]










	
.. attribute:: child_names

	Dictionary matching the child ID to the child job name.






	
append(job)

	Append a job to the GenericMaster - just like you would append an element to a list.


	Parameters

	job (GenericJob) – job to append










	
property child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master


	Returns

	list of child job ids



	Return type

	list










	
property child_names

	Dictionary matching the child ID to the child job name


	Returns

	{child_id: child job name }



	Return type

	dict










	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
copy_to(project=None, new_job_name=None, input_only=False, new_database_entry=True)

	Copy the content of the job including the HDF5 file to a new location


	Parameters

	
	project (ProjectHDFio) – project to copy the job to


	new_job_name (str) – to duplicate the job within the same porject it is necessary to modify the job name
- optional


	input_only (bool) – [True/False] to copy only the input - default False


	new_database_entry (bool) – [True/False] to create a new database entry - default True






	Returns

	GenericJob object pointing to the new location.



	Return type

	GenericJob










	
first_child_name()

	Get the name of the first child job


	Returns

	name of the first child job



	Return type

	str










	
from_hdf(hdf=None, group_name=None)

	Restore the GenericMaster from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
get_child_cores()

	Calculate the currently active number of cores, by summarizing all childs which are neither finished nor
aborted.


	Returns

	number of cores used



	Return type

	(int)










	
interactive_close()

	interactive close is not implemtned for MetaJobs






	
interactive_fetch()

	interactive fetch is not implemtned for MetaJobs






	
interactive_flush(path='generic', include_last_step=True)

	interactive flush is not implemtned for MetaJobs






	
property job_object_dict

	internal cache of currently loaded jobs


	Returns

	Dictionary of currently loaded jobs



	Return type

	dict










	
move_to(project)

	Move the content of the job including the HDF5 file to a new location


	Parameters

	project (ProjectHDFio) – project to move the job to



	Returns

	JobCore object pointing to the new location.



	Return type

	JobCore










	
pop(i=- 1)

	Pop a job from the GenericMaster - just like you would pop an element from a list


	Parameters

	i (int) – position of the job. (Default is last element, -1.)



	Returns

	job



	Return type

	GenericJob










	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_if_interactive_non_modal()

	Run if interactive non modal is not implemented for MetaJobs






	
run_if_refresh()

	Internal helper function the run if refresh function is called when the job status is ‘refresh’. If the job was
suspended previously, the job is going to be started again, to be continued.






	
set_child_id_func(child_id_func)

	Add an external function to derive a list of child IDs - experimental feature


	Parameters

	child_id_func (Function) – Python function which returns the list of child IDs










	
to_hdf(hdf=None, group_name=None)

	Store the GenericMaster in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
validate_ready_to_run()

	Validate that the calculation is ready to be executed. By default no generic checks are performed, but one could
check that the input information is complete or validate the consistency of the input at this point.






	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.










	
pyiron.base.master.generic.get_function_from_string(function_str)

	Convert a string of source code to a function


	Parameters

	function_str – function source code



	Returns

	



	Return type

	function













            

          

      

      

    

  

  
    
    
    pyiron.base.master.list module
    

    
 
  

    
      
          
            
  


pyiron.base.master.list module


	
class pyiron.base.master.list.ListMaster(project, job_name)

	Bases: pyiron.base.master.generic.GenericMaster

The ListMaster is the most simple MetaJob derived from the GenericMaster. It behaves like a Python list object. Jobs
can be append to the ListMaster just like elements are added to a list and then all jobs can be executed together.
This also works for already executed jobs, unless they are already linked to a different MetaJob - meaning they
already have a master ID assigned to them.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted,
	running, aborted, collect, suspended, refresh,
busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel
or in serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external
executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’,
	‘ScriptJob’, ‘ListMaster’]










	
.. attribute:: child_names

	Dictionary matching the child ID to the child job name.






	
.. attribute:: submission_status

	Monitors how many jobs have been submitted and how many have to be submitted in future.






	
append(job)

	Append a job to the ListMaster - just like you would append an element to a list.


	Parameters

	job (JobCore, GenericJob, int) – job to append










	
collect_output()

	Collect output is not implemented for ListMaster jobs






	
copy()

	Copy the ListMaster object which links to the job and its HDF5 file


	Returns

	New ListMaster object pointing to the same job



	Return type

	ListMaster










	
is_finished()

	Check if the ListMaster job is finished - by checking the job status and the submission status.


	Returns

	[True/False]



	Return type

	bool










	
iter_jobs(convert_to_object=True)

	Iterate over the jobs within the ListMaster


	Parameters

	convert_to_object (bool) – load the full GenericJob object (default) or just the HDF5 / JobCore object



	Returns

	Yield of GenericJob or JobCore



	Return type

	yield










	
refresh_submission_status()

	Refresh the submission status - if a job ID job_id is set then the submission status is loaded from the
database.






	
reset_job_id(job_id=None)

	Reset the job id sets the job_id to None as well as all connected modules like JobStatus and SubmissionStatus.






	
run_if_interactive()

	run_if_interactive() is not implemented for ListMaster jobs






	
run_if_refresh()

	Internal helper function the run if refresh function is called when the job status is ‘refresh’. If the job was
suspended previously, the job is going to be started again, to be continued.






	
run_static()

	The run static function is called by run to execute the simulation. For the
ListMaster this means executing all the childs appened in parallel.






	
save()

	Save the object, by writing the content to the HDF5 file and storing an entry in the database.


	Returns

	Job ID stored in the database



	Return type

	(int)










	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
write_input()

	Write the input files - for the ListMaster this only contains the execution mode, which is ‘parallel’ by
default.
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pyiron.base.master.parallel module


	
class pyiron.base.master.parallel.GenericOutput

	Bases: collections.OrderedDict

Generic Output just a place holder to store the output of the last child directly in the ParallelMaster.






	
class pyiron.base.master.parallel.JobGenerator(job, no_job_checks=False)

	Bases: object

JobGenerator - this class implements the functions to generate the parameter list, modify the individual jobs
according to the parameter list and generate the new job names according to the parameter list.


	
static modify_job(job, parameter)

	




	
next()

	Iterate over the child jobs


	Returns

	new job object



	Return type

	GenericJob










	
property parameter_list

	




	
property parameter_list_cached

	








	
class pyiron.base.master.parallel.ParallelMaster(project, job_name)

	Bases: pyiron.base.master.generic.GenericMaster

MasterJob that handles the creation and analysis of several parallel jobs (including master and
continuation jobs), Examples are Murnaghan or Phonon calculations


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted,
	running, aborted, collect, suspended, refresh,
busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel
or in serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external
executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’,
	‘ScriptJob’, ‘ListMaster’]










	
.. attribute:: child_names

	Dictionary matching the child ID to the child job name.






	
.. attribute:: ref_job

	Reference job template from which all jobs within the ParallelMaster are generated.






	
.. attribute:: number_jobs_total

	Total number of jobs






	
collect_logfiles()

	Collect the log files of the external executable and store the information in the HDF5 file. This method is
currently not implemented for the ParallelMaster.






	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual meta jobs derived from the ParallelMaster.






	
copy()

	Copy the GenericJob object which links to the job and its HDF5 file


	Returns

	New GenericJob object pointing to the same job



	Return type

	GenericJob










	
copy_to(project=None, new_job_name=None, input_only=False, new_database_entry=True)

	Copy the content of the job including the HDF5 file to a new location


	Parameters

	
	project (ProjectHDFio) – project to copy the job to


	new_job_name (str) – to duplicate the job within the same porject it is necessary to modify the job name
- optional


	input_only (bool) – [True/False] to copy only the input - default False


	new_database_entry (bool) – [True/False] to create a new database entry - default True






	Returns

	GenericJob object pointing to the new location.



	Return type

	GenericJob










	
create_child_job(job_name)

	Internal helper function to create the next child job from the reference job template - usually this is called
as part of the create_jobs() function.


	Parameters

	job_name (str) – name of the next job



	Returns

	next job



	Return type

	GenericJob










	
from_hdf(hdf=None, group_name=None)

	Restore the ParallelMaster from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
interactive_ref_job_initialize()

	To execute the reference job in interactive mode it is necessary to initialize it.






	
is_finished()

	Check if the ParallelMaster job is finished - by checking the job status and the submission status.


	Returns

	[True/False]



	Return type

	bool










	
iter_jobs(convert_to_object=True)

	Iterate over the jobs within the ListMaster


	Parameters

	convert_to_object (bool) – load the full GenericJob object (default) or just the HDF5 / JobCore object



	Returns

	Yield of GenericJob or JobCore



	Return type

	yield










	
property number_jobs_total

	Get number of total jobs


	Returns

	number of total jobs



	Return type

	int










	
output_to_pandas(sort_by=None, h5_path='output')

	Convert output of all child jobs to a pandas Dataframe object.


	Parameters

	
	sort_by (str) – sort the output using pandas.DataFrame.sort_values(by=sort_by)


	h5_path (str) – select child output to include - default=’output’






	Returns

	output as dataframe



	Return type

	pandas.Dataframe










	
property ref_job

	Get the reference job template from which all jobs within the ParallelMaster are generated.


	Returns

	reference job



	Return type

	GenericJob










	
refresh_submission_status()

	Refresh the submission status - if a job ID job_id is set then the submission status is loaded from the
database.






	
reset_job_id(job_id=None)

	Reset the job id sets the job_id to None as well as all connected modules like JobStatus and SubmissionStatus.






	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_if_refresh()

	Internal helper function the run if refresh function is called when the job status is ‘refresh’. If the job was
suspended previously, the job is going to be started again, to be continued.






	
run_static()

	The run_static function is executed within the GenericJob class and depending on the run_mode of the
Parallelmaster and its child jobs a more specific run function is selected.






	
save()

	Save the object, by writing the content to the HDF5 file and storing an entry in the database.


	Returns

	Job ID stored in the database



	Return type

	(int)










	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
show_hdf()

	Display the output of the child jobs in a human readable print out






	
to_hdf(hdf=None, group_name=None)

	Store the ParallelMaster in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
write_input()

	Write the input files - this contains the GenericInput of the ParallelMaster as well as reseting the submission
status.










	
pyiron.base.master.parallel.job_wrap_function(parameters)

	







            

          

      

      

    

  

  
    
    
    pyiron.base.master.serial module
    

    
 
  

    
      
          
            
  


pyiron.base.master.serial module


	
class pyiron.base.master.serial.GenericOutput

	Bases: collections.OrderedDict

Generic Output just a place holder to store the output of the last child directly in the SerialMaster.






	
class pyiron.base.master.serial.SerialMasterBase(project, job_name)

	Bases: pyiron.base.master.generic.GenericMaster

The serial master class is a metajob consisting of a dynamic list of jobs which are executed in serial mode. The job
is derived from the GenericMaster.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted,
	running, aborted, collect, suspended, refresh,
busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel
or in serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external
executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’,
	‘ScriptJob’, ‘ListMaster’]










	
.. attribute:: child_names

	Dictionary matching the child ID to the child job name.






	
.. attribute:: start_job

	The first job of the series.






	
.. attribute:: input

	The input of the start job - the first job of the series.






	
collect_logfiles()

	The collect logfiles function is required by the GenericJob class, therefore we use an empty template here.






	
collect_output()

	Collect the output files of the individual jobs and set the output of the last job to be the output of the
SerialMaster - so the SerialMaster contains the same output as its last child.






	
copy()

	Copy the GenericJob object which links to the job and its HDF5 file


	Returns

	New GenericJob object pointing to the same job



	Return type

	GenericJob










	
create_next(job_name=None)

	Create the next job in the series by duplicating the previous job.


	Parameters

	job_name (str) – name of the new job - optional - default=’job_<index>’



	Returns

	next job



	Return type

	GenericJob










	
from_hdf(hdf=None, group_name=None)

	Restore the SerialMaster from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
get_from_childs(path)

	Extract the output from all child jobs and appending it to a list


	Parameters

	path (str) – path inside the HDF5 files of the individual jobs like ‘output/generic/volume’



	Returns

	list of output from the child jobs



	Return type

	list










	
get_initial_child_name()

	Get name of the initial child.


	Returns

	name of the initial child



	Return type

	str










	
property input

	Get the input of the start job - the first job of the series.


	Returns

	input of the start job



	Return type

	GenericParameters










	
iter_jobs(convert_to_object=True)

	Iterate over the jobs within the SerialMaster


	Parameters

	convert_to_object (bool) – load the full GenericJob object (default) or just the HDF5 / JobCore object



	Returns

	Yield of GenericJob or JobCore



	Return type

	yield










	
property ref_job

	




	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_if_refresh()

	Internal helper function the run if refresh function is called when the job status is ‘refresh’. If the job was
suspended previously, the job is going to be started again, to be continued.






	
run_static(**qwargs)

	The run static function is called by run to execute the simulation.






	
set_goal(convergence_goal, **qwargs)

	Set a convergence goal for the SerialMaster - this is necessary to stop the series.


	Parameters

	
	convergence_goal (Function) – the convergence goal can be any Python function, but if external packages are
used like numpy they have to be imported within the function.


	**qwargs – arguments of the convergence goal function.













	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
show()

	list all jobs in the SerialMaster


	Returns

	list of jobs [‘job’, <index>, <GenericJob>]



	Return type

	list










	
property start_job

	Get the first job of the series.


	Returns

	start job



	Return type

	GenericJob










	
to_hdf(hdf=None, group_name=None)

	Store the SerialMaster in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
write_input()

	Write the input files - for the SerialMaster this only contains convergence goal.
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pyiron.base.master.submissionstatus module


	
class pyiron.base.master.submissionstatus.SubmissionStatus(initial_status='initialized', db=None, job_id=None)

	Bases: object


	The SubmissionStatus object handles the different submission states a job could have. The available states are:
	initialized: No jobs have been submitted.
sub_m_n: m out of n jobs have been submitted
finished: The job and all connected sub jobs are finished.






	Parameters

	
	initial_status (str) – If no initial status is provided the status is set to ‘initialized’


	db (DatabaseAccess) – The database which is responsible for this job.


	job_id – job ID









	
.. attribute:: database

	the database which is responsible for this job.






	
.. attribute:: job_id

	Job ID






	
.. attribute:: string

	job status as string






	
.. attribute:: total_jobs

	number of jobs which have to be submitted in total






	
.. attribute:: submitted_jobs

	number of jobs which have been submitted






	
STATUS = ['initialized', 'finished']

	




	
property database

	Get the database which is responsible for this job. If no database is linked it returns None.


	Returns

	The database which is responsible for this job.



	Return type

	DatabaseAccess










	
property finished

	Check if the status is ‘finished’, meaning the job and all connected sub jobs are finished.


	Returns

	[True/False]



	Return type

	bool










	
property initialized

	Check if the status is ‘initialized’, meaning the object for the corresponding job was just created.


	Returns

	[True/False]



	Return type

	bool










	
refresh()

	Refresh the submission status, if a job_id is present load the current submission status from the database.






	
property string

	
	Get the current status as string, it can be:
	initialized: No jobs have been submitted.
sub_m_n: m out of n jobs have been submitted
finished: The job and all connected sub jobs are finished.






	Returns

	status [initialized, finished]



	Return type

	str










	
submit_next()

	Increasing the number of submitted jobs by one: self.submitted_jobs += 1






	
property submitted

	Check if the status is ‘submitted’, meaning the job has not yet submitted all jobs.


	Returns

	[True/False]



	Return type

	bool










	
property submitted_jobs

	Get the number of jobs which have been submitted.


	Returns

	number of submitted jobs



	Return type

	int










	
property total_jobs

	Get number of total jobs


	Returns

	number of total jobs



	Return type

	int
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pyiron.base.master package


Submodules



	pyiron.base.master.flexible module

	pyiron.base.master.generic module

	pyiron.base.master.list module

	pyiron.base.master.parallel module

	pyiron.base.master.serial module

	pyiron.base.master.submissionstatus module








Module contents
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pyiron.base.project.generic module


	
class pyiron.base.project.generic.Project(path='', user=None, sql_query=None)

	Bases: pyiron.base.project.path.ProjectPath

The project is the central class in pyiron, all other objects can be created from the project object.


	Parameters

	
	path (GenericPath, str) – path of the project defined by GenericPath, absolute or relative (with respect to
current working directory) path


	user (str) – current pyiron user


	sql_query (str) – SQL query to only select a subset of the existing jobs within the current project









	
.. attribute:: root_path

	the pyiron user directory, defined in the .pyiron configuration






	
.. attribute:: project_path

	the relative path of the current project / folder starting from the root path
of the pyiron user directory






	
.. attribute:: path

	the absolute path of the current project / folder






	
.. attribute:: base_name

	the name of the current project / folder






	
.. attribute:: history

	previously opened projects / folders






	
.. attribute:: parent_group

	parent project - one level above the current project






	
.. attribute:: user

	current unix/linux/windows user who is running pyiron






	
.. attribute:: sql_query

	an SQL query to limit the jobs within the project to a subset which matches the SQL query.






	
.. attribute:: db

	connection to the SQL database






	
.. attribute:: job_type

	
	Job Type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’,
	‘ScriptJob’, ‘ListMaster’]










	
.. attribute:: view_mode

	If viewer_mode is enable pyiron has read only access to the database.






	
compress_jobs(recursive=False)

	Compress all finished jobs in the current project and in all subprojects if recursive=True is selected.


	Parameters

	recursive (bool) – [True/False] compress all jobs in all subprojects - default=False










	
copy()

	Copy the project object - copying just the Python object but maintaining the same pyiron path


	Returns

	copy of the project object



	Return type

	Project










	
copy_to(destination)

	Copy the project object to a different pyiron path - including the content of the project (all jobs).


	Parameters

	destination (Project) – project path to copy the project content to



	Returns

	pointing to the new project path



	Return type

	Project










	
create_from_job(job_old, new_job_name)

	Create a new job from an existing pyiron job


	Parameters

	
	job_old (GenericJob) – Job to copy


	new_job_name (str) – New job name






	Returns

	New job with the new job name.



	Return type

	GenericJob










	
create_group(group)

	Create a new subproject/ group/ folder


	Parameters

	group (str) – name of the new project



	Returns

	New subproject



	Return type

	Project










	
static create_hdf(path, job_name)

	Create an ProjectHDFio object to store project related information - for example aggregated data


	Parameters

	
	path (str) – absolute path


	job_name (str) – name of the HDF5 container






	Returns

	HDF5 object



	Return type

	ProjectHDFio










	
create_job(job_type, job_name)

	Create one of the following jobs:
- ‘ExampleJob’: example job just generating random number
- ‘SerialMaster’: series of jobs run in serial
- ‘ParallelMaster’: series of jobs run in parallel
- ‘ScriptJob’: Python script or jupyter notebook job container
- ‘ListMaster’: list of jobs


	Parameters

	
	job_type (str) – job type can be [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’, ‘ScriptJob’, ‘ListMaster’]


	job_name (str) – name of the job






	Returns

	job object depending on the job_type selected



	Return type

	GenericJob










	
delete_output_files_jobs(recursive=False)

	Delete the output files of all finished jobs in the current project and in all subprojects if recursive=True is
selected.


	Parameters

	recursive (bool) – [True/False] delete the output files of all jobs in all subprojects - default=False










	
get_child_ids(job_specifier, project=None)

	Get the childs for a specific job


	Parameters

	
	job_specifier (str, int) – name of the job or job ID


	project (Project) – Project the job is located in - optional






	Returns

	list of child IDs



	Return type

	list










	
get_db_columns()

	Get column names


	Returns

	
	list of column names like:
	[‘id’,
‘parentid’,
‘masterid’,
‘projectpath’,
‘project’,
‘job’,
‘subjob’,
‘chemicalformula’,
‘status’,
‘hamilton’,
‘hamversion’,
‘username’,
‘computer’,
‘timestart’,
‘timestop’,
‘totalcputime’]









	Return type

	list










	
static get_external_input()

	Get external input either from the HDF5 file of the ScriptJob object which executes the Jupyter notebook
or from an input.json file located in the same directory as the Jupyter notebook.


	Returns

	Dictionary with external input



	Return type

	dict










	
get_job_id(job_specifier)

	get the job_id for job named job_name in the local project path from database


	Parameters

	job_specifier (str, int) – name of the job or job ID



	Returns

	job ID of the job



	Return type

	int










	
get_job_ids(recursive=True)

	Return the job IDs matching a specific query


	Parameters

	recursive (bool) – search subprojects [True/False]



	Returns

	a list of job IDs



	Return type

	list










	
get_job_status(job_specifier, project=None)

	Get the status of a particular job


	Parameters

	
	job_specifier (str, int) – name of the job or job ID


	project (Project) – Project the job is located in - optional






	Returns

	
	job status can be one of the following [‘initialized’, ‘appended’, ‘created’, ‘submitted’, ‘running’,
	’aborted’, ‘collect’, ‘suspended’, ‘refresh’, ‘busy’, ‘finished’]









	Return type

	str










	
get_job_working_directory(job_specifier, project=None)

	Get the working directory of a particular job


	Parameters

	
	job_specifier (str, int) – name of the job or job ID


	project (Project) – Project the job is located in - optional






	Returns

	working directory as absolute path



	Return type

	str










	
get_jobs(recursive=True, columns=None)

	Internal function to return the jobs as dictionary rather than a pandas.Dataframe


	Parameters

	
	recursive (bool) – search subprojects [True/False]


	columns (list) – by default only the columns [‘id’, ‘project’] are selected, but the user can select a subset
of [‘id’, ‘status’, ‘chemicalformula’, ‘job’, ‘subjob’, ‘project’, ‘projectpath’,
‘timestart’, ‘timestop’, ‘totalcputime’, ‘computer’, ‘hamilton’, ‘hamversion’, ‘parentid’,
‘masterid’]






	Returns

	columns are used as keys and point to a list of the corresponding values



	Return type

	dict










	
get_jobs_status(recursive=True, element_lst=None)

	Gives a overview of all jobs status.


	Parameters

	
	recursive (bool) – search subprojects [True/False] - default=True


	element_lst (list) – list of elements required in the chemical formular - by default None






	Returns

	prints an overview of the job status.



	Return type

	pandas.Series










	
get_project_size()

	Get the size of the project in MegaByte.


	Returns

	project size



	Return type

	float










	
static get_repository_status()

	Finds the hashes for every pyiron module available.


	Returns

	The name of each module and the hash for its current git head.



	Return type

	pandas.DataFrame










	
groups()

	Filter project by groups


	Returns

	a project which is filtered by groups



	Return type

	Project










	
inspect(job_specifier)

	Inspect an existing pyiron object - most commonly a job - from the database


	Parameters

	job_specifier (str, int) – name of the job or job ID



	Returns

	Access to the HDF5 object - not a GenericJob object - use load() instead.



	Return type

	JobCore










	
items()

	All items in the current project - this includes jobs, sub projects/ groups/ folders and any kind of files


	Returns

	items in the project



	Return type

	list










	
iter_groups()

	Iterate over the groups within the current project


	Returns

	Yield of sub projects/ groups/ folders



	Return type

	yield










	
iter_jobs(path=None, recursive=True, convert_to_object=True, status=None)

	Iterate over the jobs within the current project and it is sub projects


	Parameters

	
	path (str) – HDF5 path inside each job object


	recursive (bool) – search subprojects [True/False] - True by default


	convert_to_object (bool) – load the full GenericJob object (default) or just the HDF5 / JobCore object


	status (str/None) – status of the jobs to filter for - [‘finished’, ‘aborted’, ‘submitted’, …]






	Returns

	Yield of GenericJob or JobCore



	Return type

	yield










	
iter_output(recursive=True)

	Iterate over the output of jobs within the current project and it is sub projects


	Parameters

	recursive (bool) – search subprojects [True/False] - True by default



	Returns

	Yield of GenericJob or JobCore



	Return type

	yield










	
job_table(recursive=True, columns=None, all_columns=True, sort_by='id', full_table=False, element_lst=None, job_name_contains='')

	Access the job_table


	Parameters

	
	recursive (bool) – search subprojects [True/False] - default=True


	columns (list) – by default only the columns [‘job’, ‘project’, ‘chemicalformula’] are selected, but the
user can select a subset of [‘id’, ‘status’, ‘chemicalformula’, ‘job’, ‘subjob’, ‘project’,
‘projectpath’, ‘timestart’, ‘timestop’, ‘totalcputime’, ‘computer’, ‘hamilton’,
‘hamversion’, ‘parentid’, ‘masterid’]


	all_columns (bool) – Select all columns - this overwrites the columns option.


	sort_by (str) – Sort by a specific column


	full_table (bool) – Whether to show the entire pandas table


	element_lst (list) – list of elements required in the chemical formular - by default None


	job_name_contains (str) – a string which should be contained in every job_name






	Returns

	Return the result as a pandas.Dataframe object



	Return type

	pandas.Dataframe










	
keys()

	List of file-, folder- and objectnames


	Returns

	list of the names of project directories and project nodes



	Return type

	list










	
list_all()

	Combination of list_groups(), list_nodes() and list_files() all in one dictionary with the corresponding keys:
- ‘groups’: Subprojects/ -folder/ -groups.
- ‘nodes’: Jobs or pyiron objects
- ‘files’: Files inside a project which do not belong to any pyiron object


	Returns

	dictionary with all items in the project



	Return type

	dict










	
list_dirs(skip_hdf5=True)

	List directories inside the project


	Parameters

	skip_hdf5 (bool) – Skip directories which belong to a pyiron object/ pyiron job - default=True



	Returns

	list of directory names



	Return type

	list










	
list_files(extension=None)

	List files inside the project


	Parameters

	extension (str) – filter by a specific extension



	Returns

	list of file names



	Return type

	list










	
list_groups()

	List directories inside the project


	Returns

	list of directory names



	Return type

	list










	
list_nodes(recursive=False)

	List nodes/ jobs/ pyiron objects inside the project


	Parameters

	recursive (bool) – search subprojects [True/False] - default=False



	Returns

	list of nodes/ jobs/ pyiron objects inside the project



	Return type

	list










	
load(job_specifier, convert_to_object=True)

	Load an existing pyiron object - most commonly a job - from the database


	Parameters

	
	job_specifier (str, int) – name of the job or job ID


	convert_to_object (bool) – convert the object to an pyiron object or only access the HDF5 file - default=True
accessing only the HDF5 file is about an order of magnitude faster, but only
provides limited functionality. Compare the GenericJob object to JobCore object.






	Returns

	Either the full GenericJob object or just a reduced JobCore object



	Return type

	GenericJob, JobCore










	
load_from_jobpath(job_id=None, db_entry=None, convert_to_object=True)

	Internal function to load an existing job either based on the job ID or based on the database entry dictionary.


	Parameters

	
	job_id (int/ None) – Job ID - optional, but either the job_id or the db_entry is required.


	db_entry (dict) – database entry dictionary - optional, but either the job_id or the db_entry is required.


	convert_to_object (bool) – convert the object to an pyiron object or only access the HDF5 file - default=True
accessing only the HDF5 file is about an order of magnitude faster, but only
provides limited functionality. Compare the GenericJob object to JobCore object.






	Returns

	Either the full GenericJob object or just a reduced JobCore object



	Return type

	GenericJob, JobCore










	
static load_from_jobpath_string(job_path, convert_to_object=True)

	Internal function to load an existing job either based on the job ID or based on the database entry dictionary.


	Parameters

	
	job_path (str) – string to reload the job from an HDF5 file - ‘/root_path/project_path/filename.h5/h5_path’


	convert_to_object (bool) – convert the object to an pyiron object or only access the HDF5 file - default=True
accessing only the HDF5 file is about an order of magnitude faster, but only
provides limited functionality. Compare the GenericJob object to JobCore object.






	Returns

	Either the full GenericJob object or just a reduced JobCore object



	Return type

	GenericJob, JobCore










	
move_to(destination)

	Similar to the copy_to() function move the project object to a different pyiron path - including the content of
the project (all jobs).


	Parameters

	destination (Project) – project path to move the project content to



	Returns

	pointing to the new project path



	Return type

	Project










	
property name

	The name of the current project folder


	Returns

	name of the current project folder



	Return type

	str










	
nodes()

	Filter project by nodes


	Returns

	a project which is filtered by nodes



	Return type

	Project










	
property parent_group

	Get the parent group of the current project


	Returns

	parent project



	Return type

	Project










	
static queue_check_job_is_waiting_or_running(item)

	Check if a job is still listed in the queue system as either waiting or running.


	Parameters

	item (int, GenericJob) – Provide either the job_ID or the full hamiltonian



	Returns

	[True/False]



	Return type

	bool










	
queue_delete_job(item)

	Delete a job from the queuing system


	Parameters

	item (int, GenericJob) – Provide either the job_ID or the full hamiltonian



	Returns

	Output from the queuing system as string - optimized for the Sun grid engine



	Return type

	str










	
static queue_enable_reservation(item)

	Enable a reservation for a particular job within the queuing system


	Parameters

	item (int, GenericJob) – Provide either the job_ID or the full hamiltonian



	Returns

	Output from the queuing system as string - optimized for the Sun grid engine



	Return type

	str










	
static queue_is_empty()

	Check if the queue table is currently empty - no more jobs to wait for.


	Returns

	True if the table is empty, else False - optimized for the Sun grid engine



	Return type

	bool










	
queue_table(project_only=True, recursive=True, full_table=False)

	Display the queuing system table as pandas.Dataframe


	Parameters

	
	project_only (bool) – Query only for jobs within the current project - True by default


	recursive (bool) – Include jobs from sub projects


	full_table (bool) – Whether to show the entire pandas table






	Returns

	Output from the queuing system - optimized for the Sun grid engine



	Return type

	pandas.DataFrame










	
queue_table_global(full_table=False)

	Display the queuing system table as pandas.Dataframe


	Parameters

	full_table (bool) – Whether to show the entire pandas table



	Returns

	Output from the queuing system - optimized for the Sun grid engine



	Return type

	pandas.DataFrame










	
refresh_job_status_based_on_job_id(job_id, que_mode=True)

	Internal function to check if a job is still listed ‘running’ in the job_table while it is no longer listed in
the queuing system. In this case update the entry in the job_table to ‘aborted’.


	Parameters

	
	job_id (int) – job ID


	que_mode (bool) – [True/False] - default=True













	
refresh_job_status_based_on_queue_status(job_specifier, status='running')

	Check if the job is still listed as running, while it is no longer listed in the queue.


	Parameters

	
	job_specifier (str, int) – name of the job or job ID


	status (str) – Currently only the jobstatus of ‘running’ jobs can be refreshed - default=’running’













	
remove(enable=False, enforce=False)

	Delete all the whole project including all jobs in the project and its subprojects


	Parameters

	
	enforce (bool) – [True/False] delete jobs even though they are used in other projects - default=False


	enable (bool) – [True/False] enable this command.













	
remove_file(file_name)

	Remove a file (same as unlink()) - copied from os.remove()


	If dir_fd is not None, it should be a file descriptor open to a directory,
	and path should be relative; path will then be relative to that directory.



	dir_fd may not be implemented on your platform.
	If it is unavailable, using it will raise a NotImplementedError.






	Parameters

	file_name (str) – name of the file










	
remove_job(job_specifier, _unprotect=False)

	Remove a single job from the project based on its job_specifier - see also remove_jobs()


	Parameters

	
	job_specifier (str, int) – name of the job or job ID


	_unprotect (bool) – [True/False] delete the job without validating the dependencies to other jobs
- default=False













	
remove_jobs(recursive=False)

	Remove all jobs in the current project and in all subprojects if recursive=True is selected - see also
remove_job()


	Parameters

	recursive (bool) – [True/False] delete all jobs in all subprojects - default=False










	
set_job_status(job_specifier, status, project=None)

	Set the status of a particular job


	Parameters

	
	job_specifier (str) – name of the job or job ID


	status (str) – job status can be one of the following [‘initialized’, ‘appended’, ‘created’, ‘submitted’,
‘running’, ‘aborted’, ‘collect’, ‘suspended’, ‘refresh’, ‘busy’, ‘finished’]


	project (str) – project path













	
static set_logging_level(level, channel=None)

	Set level for logger


	Parameters

	
	level (str) – ‘DEBUG, INFO, WARN’


	channel (int) – 0: file_log, 1: stream, None: both













	
switch_to_central_database()

	Switch from local mode to central mode - if local_mode is enable pyiron is using a local database.






	
switch_to_local_database(file_name='pyiron.db', cwd=None)

	Switch from central mode to local mode - if local_mode is enable pyiron is using a local database.


	Parameters

	
	file_name (str) – file name or file path for the local database


	cwd (str) – directory where the local database is located













	
switch_to_user_mode()

	Switch from viewer mode to user mode - if viewer_mode is enable pyiron has read only access to the database.






	
switch_to_viewer_mode()

	Switch from user mode to viewer mode - if viewer_mode is enable pyiron has read only access to the database.






	
values()

	All items in the current project - this includes jobs, sub projects/ groups/ folders and any kind of files


	Returns

	items in the project



	Return type

	list










	
property view_mode

	Get viewer_mode - if viewer_mode is enable pyiron has read only access to the database.


	Returns

	returns TRUE when viewer_mode is enabled



	Return type

	bool










	
static wait_for_job(job, interval_in_s=5, max_iterations=100)

	Sleep until the job is finished but maximum interval_in_s * max_iterations seconds.


	Parameters

	
	job (GenericJob) – Job to wait for


	interval_in_s (int) – interval when the job status is queried from the database - default 5 sec.


	max_iterations (int) – maximum number of iterations - default 100
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pyiron.base.project.path module


	
class pyiron.base.project.path.GenericPath(root_path, project_path)

	Bases: object

Basic class to represent a project path in PyIron. A path consists of two parts, the root
part which defines directory path where the project repository is located (top_level_path)
and the project part which defines the relative path from the root_path to the project.

This class is meant for storing and accessing a path, not for moving around which is done by
the ProjectPath class.


	Parameters

	
	root_path (str) – absolute path name of the repository


	project_path (str) – relative path to the specific project









	
.. attribute:: root_path

	the pyiron user directory, defined in the .pyiron configuration






	
.. attribute:: project_path

	the relative path of the current project / folder starting from the root path
of the pyiron user directory






	
.. attribute:: path

	the absolute path of the current project / folder






	
.. attribute:: base_name

	the name of the current project / folder





Author: Jan Janssen


	
property base_name

	The name of the current project folder


	Returns

	name of the current project folder



	Return type

	str










	
copy()

	Copy the GenericPath object


	Returns

	independent GenericPath object pointing to the same project folder



	Return type

	GenericPath










	
property path

	The absolute path to of the current object.


	Returns

	current project path



	Return type

	str










	
property project_path

	the relative path of the current project / folder starting from the root path
of the pyiron user directory


	Returns

	relative path of the current project / folder



	Return type

	str










	
property root_path

	the pyiron user directory, defined in the .pyiron configuration


	Returns

	pyiron user directory of the current project



	Return type

	str














	
class pyiron.base.project.path.ProjectPath(path)

	Bases: pyiron.base.project.path.GenericPath


	
close()

	return to the path before the last open if no history exists nothing happens






	
copy()

	copy the path without the history, i.e., to going back with close is not possible


	Returns

	



	Return type

	ProjectPath










	
property history

	The history of the previously opened paths


	Returns

	list of previously opened relative paths



	Return type

	list










	
listdir()

	equivalent to os.listdir
list all files and directories in this path


	Returns

	list of folders and files in the current project path



	Return type

	list










	
open(rel_path, history=True)

	if rel_path exist set the project path to this directory
if not create it and go there


	Parameters

	
	rel_path (str) – path relative to the current project path


	history (bool) – By default pyiron stores a history of previously opened paths






	Returns

	New ProjectPath object pointing to the relative path



	Return type

	ProjectPath










	
removedirs(project_name=None)

	equivalent to os.removedirs  -> remove empty dirs


	Parameters

	project_name (str) – relative path to the project folder to be deleted










	
walk()

	equivalent to os.listdir
list all files and directories in this path


	Returns

	Directory tree generator.



	Return type

	Generator
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pyiron.base.project.store module


	
class pyiron.base.project.store.ProjectStore(project, job_name)

	Bases: pyiron.base.job.generic.GenericJob

The ProjectStore object, is derived from the GenericJob class and allows the user to store
aggregated information in an HDF5 file associated with the corresponding project. To the user
the ProjectStore object behaves like a dictionary.


	Parameters

	
	project – Project object (defines path where job will be created and stored)


	job_name – name of the job (must be unique within this project path)









	
.. attribute:: key

	keys of the ProjectStore object (like a dictionary)






	
.. attribute:: items

	items of the ProjectStore object (like a dictionary)






	
.. attribute:: values

	values of the ProjectStore object (like a dictionary)






	
.. attribute:: time_created

	date when the ProjecStore object was created






	
.. attribute:: time_modified

	date when the ProjecStore object was modified






	
collect_logfiles()

	Implement required function template - even though it is not required for this job type.






	
collect_output()

	Implement required function template - even though it is not required for this job type.






	
from_hdf(hdf=None, group_name=None)

	Restore object from hdf5 format


	Parameters

	
	hdf – Optional hdf5 file, otherwise self is used.


	group_name (str) – Optional hdf5 group in the hdf5 file.













	
property items

	a set-like object providing a view on ProjectStore’s dictionary items






	
property keys

	a set-like object providing a view on ProjectStore’s dictionary keys






	
run_if_lib()

	Internal function to handle jobs with Python based executables


	Returns

	Database ID of the ProjectStore object



	Return type

	int










	
property time_created

	Return the date when the ProjectStore object was created


	Returns

	the date when the ProjectStore object was created



	Return type

	DateTime










	
property time_modified

	Return the date when the ProjectStore object was modified


	Returns

	the date when the ProjectStore object was modified



	Return type

	DateTime










	
property values

	an object providing a view on ProjectStore’s dictionary values






	
write_input()

	Implement required function template - even though it is not required for this job type.
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pyiron.base.project package


Submodules



	pyiron.base.project.generic module

	pyiron.base.project.gui module

	pyiron.base.project.path module

	pyiron.base.project.store module








Module contents
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pyiron.base.pyio.parser module


	
class pyiron.base.pyio.parser.LogTag(tag_dict, h5_dict=None, key_dict=None)

	Bases: object

LogTag object to parse for a specific pattern in the output file


	Parameters

	
	tag_dict (dict) – Dictionary with tags/patterns as key and an additional dictionary to describe the data
structure. The data structure dictionary can contain the following keys:
- “arg”: position of the argument - or dimension (“:”, “:,:”)
- “type”: Python data type
- “h5”: HDF5 key to store the information
- “rows”: number of rows from the line where the tag was found
- “splitTag”: split the tag - [True/False]
- “splitArg”: split the argument - [True/False]
- “lineSkip”: skip a line
- “func”: function to convert the data


	h5_dict (dict) – Translation dictionary of output tags as keys to the tags used on the HDF5 file as values.


	key_dict (dict) – Translation dictionary of python internal tags as keys to the output tags as values.









	
apply_func(val)

	Apply the function on a given value


	Parameters

	val (dict, list, float, int) – value to apply the function on



	Returns

	result of applying the function



	Return type

	dict, list, float, int










	
arg()

	Get tag argument


	Returns

	tag arguments



	Return type

	str










	
property current

	Get the current tag


	Returns

	current tag



	Return type

	dict










	
property dyn_tags

	Get dynamic tags


	Returns

	dynamic tags



	Return type

	dict










	
get_item(item, default)

	If item is part of the current dictionary keys the corresponding value is returned otherwise the default is
returned.


	Parameters

	
	item (str) – dictionary key


	default (list, dict, int, float) – Default value






	Returns

	
	The values connected to the key item in the current dictionary and if item is not a
	key in the current dictionary return the default value.









	Return type

	list, dict, int, float










	
h5()

	Translate current tag to HDF5 tag using the tag dictionary


	Returns

	hdf5 key name



	Return type

	str










	
property h5_dict

	Get translation dictionary of output tags as keys to the tags used on the HDF5 file as values.


	Returns

	h5 dictionary



	Return type

	dict










	
is_func()

	Check if a function is defined to convert the data - if “func” is included in the tag_dict dictionary


	Returns

	[True/ False]



	Return type

	bool










	
is_item(item_line, start=0)

	Check if the current line - item_line - matches one of the provided tags, if that is the case set the tag to be
the current tag and update the val_list with the corresponding values.


	Parameters

	
	item_line (str) – Line of the output file


	start (int) – Character to start with when parsing the item_line - default=0






	Returns

	[True/False]



	Return type

	bool










	
property key_dict

	Get translation dictionary of python internal tags as keys to the output tags as values.


	Returns

	key dictionary



	Return type

	dict










	
line_skip()

	Check how many lines should be skipped.


	Returns

	[True/ False]



	Return type

	bool










	
resolve_dynamic_variable(val)

	Resolve dynamic variable using the key_dict dictionary


	Parameters

	val – values to resolve










	
rows()

	Number of rows to parse


	Returns

	number of rows



	Return type

	int, str










	
set_item(tag_vals, log_file)

	Set LogTag item


	Parameters

	
	tag_vals (dict) – tag value dictionary


	log_file (Logstatus) – Logstatus object






	Returns

	tag name, tag values, rows, line skip [True/False]



	Return type

	list










	
property tag_dict

	Get tag dictionary with tags/patterns as key and an additional dictionary to describe the data
structure. The data structure dictionary can contain the following keys:
- “arg”: position of the argument - or dimension (“:”, “:,:”)
- “type”: Python data type
- “h5”: HDF5 key to store the information
- “rows”: number of rows from the line where the tag was found
- “splitTag”: split the tag - [True/False]
- “splitArg”: split the argument - [True/False]
- “lineSkip”: skip a line
- “func”: function to convert the data


	Returns

	tag dictionary



	Return type

	dict










	
property tag_first_word

	Get first word of the tag


	Returns

	first word



	Return type

	str










	
property tag_name

	Get tag name


	Returns

	tag name



	Return type

	str










	
test_split()

	Check if the argument or the tag should be split - if “splitArg” or “splitTag” is included in the tag_dict
dictionary.


	Returns

	[True/ False]



	Return type

	bool










	
translate(item)

	Translate current tag to HDF5 tag using the h5_dict dictionary


	Parameters

	item (str) – Python tag



	Returns

	HDF5 tag



	Return type

	str














	
class pyiron.base.pyio.parser.Logstatus(h5=None, iter_levels=1)

	Bases: object

Generic Parser for parsing output files by searching for a specific pattern structure and extracting the data that
follows the pattern into the status_dict dictionary.


	Parameters

	iter_levels (int) – Levels of iteration - default = 1






	
append(title, data_to_append, vec=False)

	Append data to the LogStatus object status_dict dictionary


	Parameters

	
	title (str) – Title of the data to append


	data_to_append (list,dict) – the data can be of various types


	vec (bool) – [True/False] if the data is a single vector instead of a matrix or a tensor













	
combine_mat(x_key, xy_key, xz_key, y_key, yz_key, z_key, combined_key)

	Combine three lists representing the x,y,z coordinates, by accessing them from the status_dict dictionary,
combining them, store them under the combined_key and remove the other three keys.


	Parameters

	
	x_key (str) – key of the x coordinates


	y_key (str) – key of the y coordinates


	z_key (str) – key of the z coordinates


	combined_key (str) – name of the combined coordinates













	
combine_xyz(x_key, y_key, z_key, combined_key, as_vector=False)

	Combine three lists representing the x,y,z coordinates, by accessing them from the status_dict dictionary,
combining them, store them under the combined_key and remove the other three keys.


	Parameters

	
	x_key (str) – key of the x coordinates


	y_key (str) – key of the y coordinates


	z_key (str) – key of the z coordinates


	combined_key (str) – name of the combined coordinates













	
convert_unit(key, factor)

	




	
extract_file(file_name, tag_dict, h5_dict=None, key_dict=None)

	Main function of the LogStatus class to extract data from an output file by searching for the tag dictionary


	Parameters

	
	file_name (str) – absolute path to the output file


	tag_dict (dict) – Dictionary with tags/patterns as key and an additional dictionary to describe the data
structure. The data structure dictionary can contain the following keys:
- “arg”: position of the argument - or dimension (“:”, “:,:”)
- “type”: Python data type
- “h5”: HDF5 key to store the information
- “rows”: number of rows from the line where the tag was found
- “splitTag”: split the tag - [True/False]
- “splitArg”: split the argument - [True/False]
- “lineSkip”: skip a line
- “func”: function to convert the data


	h5_dict (dict) – Translation dictionary of output tags as keys to the tags used on the HDF5 file as values.


	key_dict (dict) – Translation dictionary of python internal tags as keys to the output tags as values.













	
extract_from_list(list_of_lines, tag_dict, h5_dict=None, key_dict=None)

	Main function of the LogStatus class to extract data from an output file by searching for the tag dictionary


	Parameters

	
	file_name (str) – absolute path to the output file


	tag_dict (dict) – Dictionary with tags/patterns as key and an additional dictionary to describe the data
structure. The data structure dictionary can contain the following keys:
- “arg”: position of the argument - or dimension (“:”, “:,:”)
- “type”: Python data type
- “h5”: HDF5 key to store the information
- “rows”: number of rows from the line where the tag was found
- “splitTag”: split the tag - [True/False]
- “splitArg”: split the argument - [True/False]
- “lineSkip”: skip a line
- “func”: function to convert the data


	h5_dict (dict) – Translation dictionary of output tags as keys to the tags used on the HDF5 file as values.


	key_dict (dict) – Translation dictionary of python internal tags as keys to the output tags as values.













	
static extract_item(l_item)

	Method to extract information from a single line - currently very specific for the Lammps output


	Parameters

	l_item (str) – line to extract information from



	Returns

	the tag_string as string and the arguments as list



	Return type

	str, list










	
raise_iter(dim=0)

	Increase the iteration level


	Parameters

	dim (int) – position - default = 0










	
reset_iter(dim=0)

	Reset iteration level


	Parameters

	dim (int) – reset value - default = 0










	
to_hdf(hdf)

	Store the LogStatus object status_dict dictionary in an HDF5 file


	Parameters

	hdf (ProjectHDFio) – HDF5 object to store the dictionary in.














	
pyiron.base.pyio.parser.extract_data_from_file(file_name, tag, num_args=1)

	General purpose routine to extract any static from a log (text) file


	Parameters

	
	file_name (str) – file name or path to the file, can either be absolute or relative


	tag (str) – string at the beginning of the line


	num_args (int) – number of arguments separated by ‘ ‘ or ‘,’ to extract after the tag






	Returns

	List of arguments extracted as strings



	Return type

	list










	
pyiron.base.pyio.parser.extract_data_from_str_lst(str_lst, tag, num_args=1)

	General purpose routine to extract any static from a log (text) file


	Parameters

	
	file_name (str) – file name or path to the file, can either be absolute or relative


	tag (str) – string at the beginning of the line


	num_args (int) – number of arguments separated by ‘ ‘ or ‘,’ to extract after the tag






	Returns

	List of arguments extracted as strings



	Return type

	list
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pyiron.base.pyio package


Submodules



	pyiron.base.pyio.parser module








Module contents
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pyiron.base.server.generic module


	
class pyiron.base.server.generic.Server(host=None, queue=None, cores=1, threads=1, run_mode='modal', new_hdf=True)

	Bases: pyiron.base.generic.template.PyironObject

Generic Server object to handle the execution environment for the job


	Parameters

	
	host (str) – hostname of the local machine


	queue (str) – queue name of the currently selected queue


	cores (int) – number of cores


	run_mode (pyiron.base.server.runmode.Runmode) – mode of the job [‘modal’, ‘non_modal’, ‘queue’, ‘manual’]


	new_hdf (bool) – create a new HDF5 file [True/False] - default=True









	
.. attribute:: send_to_db

	boolean option to decide which jobs should be store in the external/public database.






	
.. attribute:: structure_id

	the structure ID to be linked to an external/public database.






	
.. attribute:: host

	the hostname of the current system.






	
.. attribute:: queue

	the que selected for a current simulation.






	
.. attribute:: cores

	the number of cores selected for the current simulation.






	
.. attribute:: run_time

	the run time in seconds selected for the current simulation.






	
.. attribute:: run_mode

	the run mode of the job [‘modal’, ‘non_modal’, ‘queue’, ‘manual’]






	
.. attribute:: new_hdf

	defines whether a subjob should be stored in the same HDF5 file or in a new one.






	
property accept_crash

	




	
property cores

	The number of cores selected for the current simulation


	Returns

	number of cores



	Return type

	(int)










	
db_entry()

	connect all the info regarding the server into a single word that can be used e.g. as entry in a database


	Returns

	server info as single word



	Return type

	(str)










	
from_hdf(hdf, group_name=None)

	Recover Server object in HDF5 file


	Parameters

	
	hdf – HDF5 object


	group_name – node name in the HDF5 file













	
static list_queues()

	List the available Job scheduler provided by the system.


	Returns

	(list)










	
property memory_limit

	




	
property new_hdf

	New_hdf5 defines whether a subjob should be stored in the same HDF5 file or in a new one.


	Returns

	[True / False]



	Return type

	(bool)










	
property queue

	The que selected for a current simulation


	Returns

	schedulers_name



	Return type

	(str)










	
property queue_id

	Get the queue ID - the ID in the queuing system is most likely not the same as the job ID.


	Returns

	queue ID



	Return type

	int










	
property queue_list

	List the available Job scheduler provided by the system.


	Returns

	(list)










	
property queue_view

	List the available Job scheduler provided by the system.


	Returns

	(pandas.DataFrame)










	
property run_mode

	Get the run mode of the job


	Returns

	[‘modal’, ‘non_modal’, ‘queue’, ‘manual’]



	Return type

	(str/pyiron.base.server.runmode.Runmode)










	
property run_time

	The run time in seconds selected for the current simulation


	Returns

	run time in seconds



	Return type

	(int)










	
property send_to_db

	Get the boolean option to decide which jobs should be store in the external/public database


	Returns

	[True/False]



	Return type

	bool










	
property structure_id

	Get the structure ID to be linked to an external/public database


	Returns

	structure ID



	Return type

	int










	
property threads

	




	
to_hdf(hdf, group_name=None)

	Store Server object in HDF5 file


	Parameters

	
	hdf – HDF5 object


	group_name (str) – node name in the HDF5 file













	
static view_queues()

	List the available Job scheduler provided by the system.


	Returns

	(pandas.DataFrame)
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pyiron.base.server.queuestatus module


	
pyiron.base.server.queuestatus.queue_check_job_is_waiting_or_running(item)

	Check if a job is still listed in the queue system as either waiting or running.


	Parameters

	item (int, GenericJob) – Provide either the job_ID or the full hamiltonian



	Returns

	[True/False]



	Return type

	bool










	
pyiron.base.server.queuestatus.queue_delete_job(item)

	Delete a job from the queuing system


	Parameters

	item (int, pyiron.base.job.generic.GenericJob) – Provide either the job_ID or the full hamiltonian



	Returns

	Output from the queuing system as string - optimized for the Sun grid engine



	Return type

	str










	
pyiron.base.server.queuestatus.queue_enable_reservation(item)

	Enable a reservation for a particular job within the queuing system


	Parameters

	item (int, pyiron.base.job.generic.GenericJob) – Provide either the job_ID or the full hamiltonian



	Returns

	Output from the queuing system as string - optimized for the Sun grid engine



	Return type

	str










	
pyiron.base.server.queuestatus.queue_info_by_job_id(job_id)

	Display the queuing system info of job by qstat | grep  shell command
as dictionary


	Parameters

	requested_id (int) – query for a specific job_id



	Returns

	Dictionary with the output from the queuing system - optimized for the Sun grid engine



	Return type

	dict










	
pyiron.base.server.queuestatus.queue_is_empty()

	Check if the queue table is currently empty - no more jobs to wait for.


	Returns

	True if the table is empty, else False - optimized for the Sun grid engine



	Return type

	bool










	
pyiron.base.server.queuestatus.queue_table(job_ids=[], project_only=True, full_table=False)

	Display the queuing system table as pandas.Dataframe


	Parameters

	
	job_ids (list) – check for a specific list of job IDs - empty list by default


	project_only (bool) – Query only for jobs within the current project - True by default






	Returns

	Output from the queuing system - optimized for the Sun grid engine



	Return type

	pandas.DataFrame










	
pyiron.base.server.queuestatus.wait_for_job(job, interval_in_s=5, max_iterations=100)

	Sleep until the job is finished but maximum interval_in_s * max_iterations seconds.


	Parameters

	
	job (pyiron.base.job.generic.GenericJob) – Job to wait for


	interval_in_s (int) – interval when the job status is queried from the database - default 5 sec.


	max_iterations (int) – maximum number of iterations - default 100
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pyiron.base.server.runmode module

Runmode class defines the different modes a pyiron job can be executed in


	
class pyiron.base.server.runmode.Runmode(mode='modal')

	Bases: object

Run mode describes how the job is going to be executed:
- modal: the interactive run mode
- non_modal: sending the job to the background on the same machine
- queue: submit the job to the queuing system
- manual: let the user manually execute the job
- thread: internal job mode, which is selected when the master job is send to the queue.
- interactive: the interactive run mode
:param mode: [‘modal’, ‘non_modal’, ‘queue’, ‘manual’, ‘thread’, ‘interactive’]
:type mode: str


	
property mode

	Get the run_mode of the job
:returns: [‘modal’, ‘non_modal’, ‘queue’, ‘manual’, ‘thread’, ‘interactive’]
:rtype: str
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pyiron.base.server package


Submodules



	pyiron.base.server.generic module

	pyiron.base.server.queuestatus module

	pyiron.base.server.runmode module








Module contents
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pyiron.base.settings.generic module


	
class pyiron.base.settings.generic.Settings(*args, **kwargs)

	Bases: object

The settings object can either search for an configuration file and use the default configuration only when no
other configuration file is found, or it can be forced to use the default configuration file.


	Parameters

	config (dict) – Provide a dict with the configuration.






	
close_connection()

	Internal function to close the connection to the database.






	
static convert_database_config(config)

	




	
property database

	




	
property database_is_disabled

	




	
static get_config_from_environment(environment, config)

	




	
property login_user

	Get the username of the current user


	Returns

	username



	Return type

	str










	
open_connection()

	Internal function to open the connection to the database. Only after this function is called the database is
accessable.






	
property project_check_enabled

	




	
property publication

	




	
publication_add(pub_dict)

	Add a publication to the list of publications


	Parameters

	pub_dict (dict) – The key should be the name of the code used and the value a list of publications to cite.










	
property publication_lst

	List of publications currently in use.


	Returns

	list of publications



	Return type

	list










	
property queue_adapter

	




	
property resource_paths

	Get the path where the potentials for the individual Hamiltons are located


	Returns

	path of paths



	Return type

	list










	
switch_to_central_database()

	Switch to central database






	
switch_to_local_database(file_name='pyiron.db', cwd=None)

	Swtich to an local SQLite based database.


	Parameters

	
	file_name (str) – SQLite database file name


	cwd (str/None) – directory where the SQLite database file is located in













	
switch_to_user_mode()

	Switch from viewer mode to user mode - if viewer_mode is enable pyiron has read only access to the database.






	
switch_to_viewer_mode()

	Switch from user mode to viewer mode - if viewer_mode is enable pyiron has read only access to the database.






	
top_path(full_path)

	Validated that the full_path is a sub directory of one of the pyrion environments loaded.


	Parameters

	full_path (str) – path



	Returns

	path



	Return type

	str














	
class pyiron.base.settings.generic.Singleton

	Bases: type

Implemented with suggestions from

http://stackoverflow.com/questions/6760685/creating-a-singleton-in-python






	
pyiron.base.settings.generic.convert_path(path)

	Convert path to POSIX path


	Parameters

	path (str) – input path



	Returns

	absolute path in POSIX format



	Return type

	str
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pyiron.base.settings.install module


	
pyiron.base.settings.install.install_dialog()

	




	
pyiron.base.settings.install.install_pyiron(config_file_name='~/.pyiron', zip_file='resources.zip', project_path='~/pyiron/projects', resource_directory='~/pyiron/resources', giturl_for_zip_file='https://github.com/pyiron/pyiron-resources/archive/master.zip', git_folder_name='pyiron-resources-master')

	Function to configure the pyiron installation.


	Parameters

	
	config_file_name (str) – configuration file name - usually ~/.pyiron


	zip_file (str) – name of the compressed file


	project_path (str) – the location where pyiron is going to store the pyiron projects


	resource_directory (str) – the location where the resouces (executables, potentials, …) for pyiron are stored.


	giturl_for_zip_file (str) – url for the zipped resources file on github


	git_folder_name (str) – name of the extracted folder
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pyiron.base.settings.logger module


	
pyiron.base.settings.logger.set_logging_level(level, channel=None)

	Set level for logger


	Parameters

	
	level (str) – ‘DEBUG, INFO, WARN’


	channel (int) – 0: file_log, 1: stream, None: both













	
pyiron.base.settings.logger.setup_logger()

	Setup logger - logs are written to pyiron.log


	Returns

	Logger



	Return type

	logging.getLogger
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pyiron.base.settings.update module


	
pyiron.base.settings.update.database()

	Convenience function to update an existing (older) version of the database to the latest version, by modifying the
database columns. This is only possible if no other pyiron session is accessing the database. Therefore the script
might take some time to be executed successfully.
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pyiron.base.settings package


Submodules



	pyiron.base.settings.generic module

	pyiron.base.settings.install module

	pyiron.base.settings.logger module

	pyiron.base.settings.update module








Module contents
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pyiron.base package


Subpackages



	pyiron.base.database package
	Submodules
	pyiron.base.database.filetable module

	pyiron.base.database.generic module

	pyiron.base.database.jobtable module





	Module contents





	pyiron.base.generic package
	Submodules
	pyiron.base.generic.hdfio module

	pyiron.base.generic.inputlist module

	pyiron.base.generic.jedi module

	pyiron.base.generic.parameters module

	pyiron.base.generic.template module

	pyiron.base.generic.util module





	Module contents





	pyiron.base.job package
	Submodules
	pyiron.base.job.core module

	pyiron.base.job.executable module

	pyiron.base.job.external module

	pyiron.base.job.generic module

	pyiron.base.job.interactive module

	pyiron.base.job.jobstatus module

	pyiron.base.job.jobtype module

	pyiron.base.job.path module

	pyiron.base.job.script module

	pyiron.base.job.template module

	pyiron.base.job.wrapper module





	Module contents





	pyiron.base.master package
	Submodules
	pyiron.base.master.flexible module

	pyiron.base.master.generic module

	pyiron.base.master.list module

	pyiron.base.master.parallel module

	pyiron.base.master.serial module

	pyiron.base.master.submissionstatus module





	Module contents





	pyiron.base.project package
	Submodules
	pyiron.base.project.generic module

	pyiron.base.project.gui module

	pyiron.base.project.path module

	pyiron.base.project.store module





	Module contents





	pyiron.base.pyio package
	Submodules
	pyiron.base.pyio.parser module





	Module contents





	pyiron.base.server package
	Submodules
	pyiron.base.server.generic module

	pyiron.base.server.queuestatus module

	pyiron.base.server.runmode module





	Module contents





	pyiron.base.settings package
	Submodules
	pyiron.base.settings.generic module

	pyiron.base.settings.install module

	pyiron.base.settings.logger module

	pyiron.base.settings.update module





	Module contents












Module contents
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pyiron.cli.install module

Install pyiron config and resources for the first time.


	
pyiron.cli.install.main(args)

	




	
pyiron.cli.install.register(parser)
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pyiron.cli.ls module

Filter and prints jobs from pyiron project.


	
pyiron.cli.ls.main(args)

	




	
pyiron.cli.ls.register(parser)
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pyiron.cli.reloadfile module


	
pyiron.cli.reloadfile.main(args)

	




	
pyiron.cli.reloadfile.register(parser)
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pyiron.cli.rm module

Remove jobs from pyiron project or whole project.


	
pyiron.cli.rm.main(args)

	




	
pyiron.cli.rm.register(parser)
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pyiron.cli.wrapper module

Run a job from hdf5.


	
pyiron.cli.wrapper.main(args)

	




	
pyiron.cli.wrapper.register(parser)
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pyiron.cli package


Submodules



	pyiron.cli.install module

	pyiron.cli.ls module

	pyiron.cli.reloadfile module

	pyiron.cli.rm module

	pyiron.cli.wrapper module








Module contents

CLI for various pyiron utilities.


	
pyiron.cli.main()
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pyiron.dft.job.generic module


	
class pyiron.dft.job.generic.GenericDFTJob(project, job_name)

	Bases: pyiron.atomistics.job.atomistic.AtomisticGenericJob


	
calc_md(temperature=None, n_ionic_steps=1000, n_print=1, time_step=1.0, retain_charge_density=False, retain_electrostatic_potential=False, **kwargs)

	




	
calc_minimize(electronic_steps=400, ionic_steps=100, max_iter=None, pressure=None, algorithm=None, retain_charge_density=False, retain_electrostatic_potential=False, ionic_energy=None, ionic_forces=None, volume_only=False)

	
	Parameters

	
	e_tol – 


	f_tol – 


	max_iter – 


	pressure – 


	n_print – 








Returns:






	
calc_static(electronic_steps=400, algorithm=None, retain_charge_density=False, retain_electrostatic_potential=False)

	Returns:






	
property encut

	




	
property exchange_correlation_functional

	




	
property fix_spin_constraint

	




	
property fix_symmetry

	




	
get_encut()

	




	
get_k_mesh_by_cell(kpoints_per_reciprocal_angstrom, cell=None)

	get k-mesh density according to the box size.


	Parameters

	
	kpoints_per_reciprocal_angstrom – (float) number of k-points per reciprocal angstrom (i.e. per 2*pi*box_length)


	cell – (list/ndarray) 3x3 cell. If not set, the current cell is used.













	
get_magnetic_moments(iteration_step=- 1)

	Gives the magnetic moments of a calculation for each iteration step.


	Parameters

	iteration_step (int) – Step for which the structure is requested



	Returns

	array of final magmetic moments or None if no magnetic moment is given



	Return type

	numpy.ndarray/None










	
get_structure(iteration_step=- 1, wrap_atoms=True)

	Gets the structure from a given iteration step of the simulation (MD/ionic relaxation). For static calculations
there is only one ionic iteration step
:param iteration_step: Step for which the structure is requested
:type iteration_step: int
:param wrap_atoms: True if the atoms are to be wrapped back into the unit cell
:type wrap_atoms: bool


	Returns

	The required structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
property plane_wave_cutoff

	




	
restart_for_band_structure_calculations(job_name=None)

	Restart a new job created from an existing calculation by reading the charge density
for band structure calculations.


	Parameters

	job_name (str/None) – Job name



	Returns

	New job



	Return type

	new_ham (pyiron.dft.job.generic.GenericDFTJob)










	
set_empty_states(n_empty_states=None)

	




	
set_encut(encut)

	Sets the plane-wave energy cutoff
:param encut: The energy cutoff in eV
:type encut: float






	
set_exchange_correlation_functional(exchange_correlation_functional)

	




	
set_kpoints(mesh=None, scheme='MP', center_shift=None, symmetry_reduction=True, manual_kpoints=None, weights=None, reciprocal=True, kpoints_per_reciprocal_angstrom=None, n_path=None, path_name=None)

	Function to setup the k-points


	Parameters

	
	mesh (list) – Size of the mesh (ignored if scheme is not set to ‘MP’ or kpoints_per_reciprocal_angstrom is set)


	scheme (str) – Type of k-point generation scheme (MP/GP(gamma point)/Manual/Line)


	center_shift (list) – Shifts the center of the mesh from the gamma point by the given vector in relative coordinates


	symmetry_reduction (boolean) – Tells if the symmetry reduction is to be applied to the k-points


	manual_kpoints (list/numpy.ndarray) – Manual list of k-points


	weights (list/numpy.ndarray) – Manually supplied weights to each k-point in case of the manual mode


	reciprocal (bool) – Tells if the supplied values are in reciprocal (direct) or cartesian coordinates (in


	space) (reciprocal) – 


	kpoints_per_reciprocal_angstrom (float) – Number of kpoint per angstrom in each direction


	n_path (int) – Number of points per trace part for line mode


	path_name (str) – Name of high symmetry path used for band structure calculations.













	
set_mixing_parameters(method=None, n_pulay_steps=None, density_mixing_parameter=None, spin_mixing_parameter=None)

	




	
property spin_constraints

	




	
property xc
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pyiron.dft.job package


Submodules



	pyiron.dft.job.generic module








Module contents
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pyiron.dft.master.convergence_encut_parallel module


	
class pyiron.dft.master.convergence_encut_parallel.ConvEncutParallel(project, job_name='encut_conv')

	Bases: pyiron.atomistics.master.parallel.AtomisticParallelMaster


	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual meta jobs derived from the ParallelMaster.






	
plot(plt_show=True)

	








	
class pyiron.dft.master.convergence_encut_parallel.EncutConvergenceJobGenerator(job, no_job_checks=False)

	Bases: pyiron.base.master.parallel.JobGenerator


	
static job_name(parameter)

	




	
static modify_job(job, parameter)

	




	
property parameter_list

	Returns:
(list)
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pyiron.dft.master.convergence_encut_serial module


	
class pyiron.dft.master.convergence_encut_serial.ConvEncutSerial(project, job_name)

	Bases: pyiron.atomistics.master.serial.SerialMaster


	Parameters

	
	project – 


	job_name – 









	
create_next(job_name=None)

	
	Parameters

	job_name – 





Returns:










	
pyiron.dft.master.convergence_encut_serial.convergence_goal(self, eps=0.005)

	







            

          

      

      

    

  

  
    
    
    pyiron.dft.master.convergence_kpoint_parallel module
    

    
 
  

    
      
          
            
  


pyiron.dft.master.convergence_kpoint_parallel module


	
class pyiron.dft.master.convergence_kpoint_parallel.ConvKpointParallel(project, job_name='encut_conv')

	Bases: pyiron.atomistics.master.parallel.AtomisticParallelMaster


	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual meta jobs derived from the ParallelMaster.






	
plot(plt_show=True)

	




	
write_input()

	Write the input files - this contains the GenericInput of the ParallelMaster as well as reseting the submission
status.










	
class pyiron.dft.master.convergence_kpoint_parallel.KpointConvergenceJobGenerator(job, no_job_checks=False)

	Bases: pyiron.base.master.parallel.JobGenerator


	
static job_name(parameter)

	




	
static modify_job(job, parameter)

	




	
property parameter_list

	Returns:
(list)
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pyiron.dft.master.murnaghan_dft module


	
class pyiron.dft.master.murnaghan_dft.MurnaghanDFT(project, job_name='murnaghan')

	Bases: pyiron.atomistics.master.murnaghan.Murnaghan


	
get_encut()

	




	
get_structure(iteration_step=- 1)

	Returns: Structure with equilibrium volume






	
set_encut(encut)

	
	Parameters

	encut – 





Returns:






	
set_kpoints(mesh=None, scheme='MP', center_shift=None, symmetry_reduction=True, manual_kpoints=None, weights=None, reciprocal=True)

	
	Parameters

	
	mesh – 


	scheme – 


	center_shift – 


	symmetry_reduction – 


	manual_kpoints – 


	weights – 


	reciprocal – 








Returns:













            

          

      

      

    

  

  
    
    
    pyiron.dft.master package
    

    
 
  

    
      
          
            
  


pyiron.dft.master package


Submodules



	pyiron.dft.master.convergence_encut_parallel module

	pyiron.dft.master.convergence_encut_serial module

	pyiron.dft.master.convergence_kpoint_parallel module

	pyiron.dft.master.murnaghan_dft module








Module contents
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pyiron.dft.waves.bandstructure module

This module is supposed to be common for both electronic and phonon band structures


	
class pyiron.dft.waves.bandstructure.BandPath(bs_obj, n_points=20)

	Bases: object






	
class pyiron.dft.waves.bandstructure.Bandstructure(structure=None, prec=1e-05)

	Bases: pyiron.base.generic.template.PyironObject


	
append_eigenvalues(ew, ev=None)

	




	
from_hdf(hdf=None, group_name=None)

	Restore the PyironObject from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str) – HDF5 subgroup name - optional













	
get_path(num_points=10, path_type='very_short')

	




	
get_pathes()

	provide dictionary with all predefined Bandstructure pathes for this structure






	
property path_dict

	




	
plot()

	




	
set_eigenvalues(ew_list, ev_list=None)

	




	
property structure

	




	
to_hdf(hdf=None, group_name=None)

	Store the PyironObject in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str) – HDF5 subgroup name - optional













	
translate_to_pylab = {"G'": '$\\Gamma^\\prime$', 'Gamma': '$\\Gamma$'}
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pyiron.dft.waves.dos module


	
class pyiron.dft.waves.dos.Dos(n_bins=100, es_obj=None, eigenvalues=None, bin_density=None)

	Bases: object

The DOS class stores all information to store and retrieve the total and resolved density of states from an
electronic structure calculation.


	Parameters

	
	n_bins (int) – Number of histogram bins required to calculate the DOS


	es_obj – The pyiron.objects.waves.core.ElectronicStructure instance for which the DOS has to be computed


	eigenvalues (list/numpy.ndarray) – If es-obj is None, the eigenvalues could be specified as a list









	
get_orbital_resolved_dos(orbital_indices, spin_indices=0)

	Gives the dos contribution of a given indices of orbitals as arranged in the
pyiron.objects.waves.ElectronicStructure instance.


	Parameters

	
	orbital_indices (list/numpy.ndarray) – The index/indices of the orbitals for which the dos contribution is required


	spin_indices (list/numpy.ndarray) – The index/indices of the spins for which the dos contribution is required






	Returns

	The required dos



	Return type

	numpy.ndaray










	
get_spatial_orbital_resolved_dos(atom_indices, orbital_indices, spin_indices=0)

	Gives the dos contribution of a given indices of atoms as well as orbitals as arranged in the
pyiron.objects.waves.ElectronicStructure instance.


	Parameters

	
	atom_indices (list/numpy.ndarray) – The index/indices of the atoms for which the dos contribution is required


	orbital_indices (list/numpy.ndarray) – The index/indices of the orbitals for which the dos contribution is required


	spin_indices (list/numpy.ndarray) – The index/indices of the spins for which the dos contribution is required






	Returns

	The required dos



	Return type

	numpy.ndaray










	
get_spatially_resolved_dos(atom_indices, spin_indices=0)

	Gives the dos contribution of a given indices of atoms as arranged in the
pyiron.objects.waves.ElectronicStructure instance.


	Parameters

	
	atom_indices (list/numpy.ndarray) – The index/indices of the atoms for which the dos contribution is required


	spin_indices (list/numpy.ndarray) – The index/indices of the spins for which the dos contribution is required






	Returns

	The required dos



	Return type

	numpy.ndarray










	
get_spin_resolved_dos(spin_indices)

	Gives the dos contribution of a given indices of spin as arranged in the
pyiron.objects.waves.ElectronicStructure instance.


	Parameters

	spin_indices (list/numpy.ndarray) – The index/indices of the spins for which the dos contribution is required



	Returns

	The required dos



	Return type

	numpy.ndarray










	
plot_orbital_resolved_dos(**kwargs)

	Plots the orbital resolved DOS


	Parameters

	**kwargs – Variable for matplotlib.pylab.plot customization (linewidth, linestyle, etc.)



	Returns

	matplotlib.pylab.plot










	
plot_total_dos(**kwargs)

	Plots the total DOS


	Parameters

	**kwargs – Variables for matplotlib.pylab.plot customization (linewidth, linestyle, etc.)



	Returns

	matplotlib.pylab.plot














	
exception pyiron.dft.waves.dos.NoResolvedDosError

	Bases: Exception

Raised when information on the resolved dos in unavailable
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pyiron.dft.waves.electronic module


	
class pyiron.dft.waves.electronic.Band

	Bases: object

All data related to a single band for every k-point is stored in this module


	
property eigenvalue

	The eigenvalue of a given band at a given k-point


	Type

	float










	
property occupancy

	The occupancy of a given band at a given k-point


	Type

	float










	
property resolved_dos_matrix

	2D matrix with n rows and m columns; n being the unmber of
atoms and m being the number of orbitals


	Type

	numpy.ndarray instance














	
class pyiron.dft.waves.electronic.ElectronicStructure

	Bases: object

This is a generic module to store electronic structure data in a clean way. Kpoint and Band classes are used to
store information related to kpoints and bands respectively. Every spin configuration has a set of k-points and
every k-point has a set of bands associated with it. This is loosely adapted from the pymatgen electronic_structure
modules [http://pymatgen.org/pymatgen.electronic_structure.bandstructure.html]. Many of the functions have been substantially modified for pyiron


	
add_kpoint(value, weight)

	Appends a Kpoint() instance to the kpoints attribute


	Parameters

	
	value (list/numpy.ndarray) – Value of the k-point in cartesian reciprocal coordinates


	weight (float) – The weight of the particular k-point













	
property cbm

	The Kohn-Sham CBM (value only) (eV)


	Type

	float










	
property dos_densities

	A (SxN) vector containing the density of states for every spin configuration with S spin
configurations and N grid points


	Type

	numpy.ndarray










	
property dos_energies

	A (1xN) vector containing the energies with N grid points


	Type

	numpy.ndarray










	
property dos_idensities

	A (SxN) vector containing the density of states for every spin configuration with S spin
configurations and N grid points


	Type

	numpy.ndarray










	
property efermi

	The Fermi-level of the system (eV). Please note that in the case of DFT this level is the Kohn-Sham Fermi
level computed by the DFT code.


	Type

	float










	
property eg

	The band gap (eV)


	Type

	float










	
property eigenvalue_matrix

	A getter function to return the eigenvalue_matrix. The eigenvalue for a given kpoint index i and
band index j is given by eigenvalue_matrix[i][j]


	Type

	numpy.ndarray










	
property eigenvalues

	Eigenvalues of the bands


	Type

	numpy.ndarray










	
from_hdf(hdf, group_name='electronic_structure')

	Retrieve the object from the hdf5 file


	Parameters

	
	hdf – Path to the hdf5 file/group in the file


	group_name – Name of the group under which the attributes are stored













	
from_hdf_old(hdf, group_name='electronic_structure')

	Retrieve the object from the hdf5 file


	Parameters

	
	hdf – Path to the hdf5 file/group in the file


	group_name – Name of the group under which the attributes are stored













	
generate_from_matrices()

	Generate the Kpoints and Bands from the kpoint lists and sometimes grand_dos_matrix






	
get_band_gap(resolution=1e-06)

	Gets the band gap of the system


	Parameters

	resolution (float) – An occupancy above this value is considered occupied



	Returns

	
	“band gap” (float): The band gap (eV)
	”vbm”: The dictionary associated with the VBM
“cbm”: The dictionary associated with the CBM









	Return type

	dict










	
get_cbm(resolution=1e-06)

	Gets the conduction band minimum (CBM) of the system


	Parameters

	resolution (float) – An occupancy above this value is considered occupied



	Returns

	
	“value” (float): Absolute energy value of the CBM (eV)
	”kpoint”: The Kpoint instance associated with the CBM
“band”: The Band instance associated with the CBM









	Return type

	dict










	
get_dos(n_bins=100)

	Gives a pyiron.objects.waves.dos.Dos instance


	Parameters

	n_bins (int) – Number of histogram bins for the dos



	Returns

	Dos instance



	Return type

	pyiron.objects.waves.dos.Dos










	
get_resolved_dos(spin_indices=0, atom_indices=None, orbital_indices=None)

	Get resolved dos based on the specified spin, atom and orbital indices


	Parameters

	
	spin_indices (int/list/numpy.ndarray) – spin indices


	atom_indices (int/list/numpy.ndarray) – stom indices


	orbital_indices (int/list/numpy.ndarray) – orbital indices (based on orbital_dict)






	Returns

	Required resolved dos



	Return type

	rdos (numpy.ndarray)










	
get_spin_resolved_dos(spin_indices=0)

	Gets the spin resolved DOS


	Parameters

	spin_indices (int) – The index of the spin for which the DOS is required



	Returns

	Spin resolved dos (numpy.ndarray instance)










	
get_vbm(resolution=1e-06)

	Gets the valence band maximum (VBM) of the system


	Parameters

	resolution (float) – An occupancy below this value is considered unoccupied



	Returns

	“value” (float): Absolute energy value of the VBM (eV)
“kpoint”: The Kpoint instance associated with the VBM
“band”: The Band instance associated with the VBM



	Return type

	dict










	
property grand_dos_matrix

	Getter for the 5 dimensional grand_dos_matrix which gives the contribution of every spin, kpoint, band, atom and
orbital to the total DOS. For example the dos contribution with spin index s, kpoint k, band b, atom a and
orbital o is:

grand_dos_matrix[s, k, b, a, o]

The grand sum of this matrix would equal 1.0. The spatial, spin, and orbital resolved DOS can be computed using
this matrix


	Returns

	numpy.ndarray (5 dimensional)










	
property is_metal

	Tells if the given system is metallic or not. The Fermi level crosses bands in the cas of metals but is
present in the band gap in the case of semi-conductors.


	Type

	bool










	
property kpoint_list

	The list of kpoints in cartesian coordinates


	Type

	list










	
property kpoint_weights

	The weights of the kpoints of the electronic structure in cartesian coordinates


	Type

	list










	
property occupancies

	Occupancies of the bands


	Type

	numpy.ndarray










	
property occupancy_matrix

	A getter function to return the occupancy_matrix. The occupancy for a given kpoint index i and
band index j is given by occupancy_matrix[i][j]


	Type

	numpy.ndarray










	
property orbital_dict

	A dictionary of the ordering of the orbitals

Examples

>>> self.orbital_dict[0]
's'






	Type

	dict










	
plot_fermi_dirac()

	Plots the obtained eigenvalue vs occupation plot






	
property resolved_densities

	A (SxAxOxN) vector containing the density of states for every spin configuration with S spin
configurations, A atoms, O orbitals and N grid points. The labels of the orbitals are found on
the orbital_dict


	Type

	numpy.ndarray










	
property structure

	The structure associated with the electronic structure object


	Type

	atomistics.structure.atoms.Atoms










	
to_hdf(hdf, group_name='electronic_structure')

	Store the object to hdf5 file


	Parameters

	
	hdf – Path to the hdf5 file/group in the file


	group_name – Name of the group under which the attributes are o be stored













	
to_hdf_old(hdf, group_name='electronic_structure')

	Store the object to hdf5 file


	Parameters

	
	hdf – Path to the hdf5 file/group in the file


	group_name – Name of the group under which the attributes are o be stored













	
property vbm

	The Kohn-Sham VBM (value only) (eV)


	Type

	float














	
class pyiron.dft.waves.electronic.Kpoint

	Bases: object

All data related to a single k-point is stored in this module


	
bands

	List of pyiron.objects.waves.settings.Band object


	Type

	list










	
.. value

	Value of the k-point


	Type

	float










	
.. weight

	Weight of the k-point used in integration of quantities


	Type

	float










	
.. eig_occ_matrix

	A Nx2 matrix with the first column with eigenvalues and the second with
occupancies of every band. N being the number of bands assoiated with the k-point


	Type

	numpy.ndarray










	
add_band(eigenvalue, occupancy)

	Add a pyiron.objects.waves.core.Band instance


	Parameters

	
	eigenvalue (float) – The eigenvalue associated with the Band instance


	occupancy (flaot) – The occupancy associated with the Band instance













	
property eig_occ_matrix

	




	
property value

	




	
property weight
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pyiron.dft.waves package


Submodules



	pyiron.dft.waves.bandstructure module

	pyiron.dft.waves.dos module

	pyiron.dft.waves.electronic module








Module contents
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pyiron.dft package


Subpackages



	pyiron.dft.job package
	Submodules
	pyiron.dft.job.generic module





	Module contents





	pyiron.dft.master package
	Submodules
	pyiron.dft.master.convergence_encut_parallel module

	pyiron.dft.master.convergence_encut_serial module

	pyiron.dft.master.convergence_kpoint_parallel module

	pyiron.dft.master.murnaghan_dft module





	Module contents





	pyiron.dft.waves package
	Submodules
	pyiron.dft.waves.bandstructure module

	pyiron.dft.waves.dos module

	pyiron.dft.waves.electronic module





	Module contents












Module contents
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pyiron.gaussian.gaussian module


	
class pyiron.gaussian.gaussian.Gaussian(project, job_name)

	Bases: pyiron.dft.job.generic.GenericDFTJob


	
bsse_to_pandas()

	Convert bsse output of all frames to a pandas Dataframe object.


	Returns

	output as dataframe



	Return type

	pandas.Dataframe










	
calc_md(temperature=None, n_ionic_steps=1000, time_step=None, n_print=100)

	




	
calc_minimize(electronic_steps=None, ionic_steps=None, algorithm=None, ionic_forces=None)

	Function to setup the hamiltonian to perform ionic relaxations using DFT. The convergence goal can be set using
either the iconic_energy as an limit for fluctuations in energy or the iconic_forces.

Arguments


algorithm: SCF algorithm
electronic_steps (int): maximum number of electronic steps per electronic convergence
ionic_steps (int): maximum number of ionic steps
ionic_forces (‘tight’ or ‘verytight’): convergence criterium for Berny opt (optional)









	
calc_static(electronic_steps=None, algorithm=None)

	Function to setup the hamiltonian to perform static SCF DFT runs

Arguments


algorithm (str): SCF algorithm
electronic_steps (int): maximum number of electronic steps, which can be used to achieve convergence









	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
from_hdf(hdf=None, group_name=None)

	Recreates instance from the hdf5 file
:param hdf: Path to the hdf5 file
:type hdf: str
:param group_name: Name of the group which contains the object
:type group_name: str






	
log()

	




	
print_MO()

	Print a list of the MO’s with the corresponding orbital energy and occupation.






	
read_NMA()

	Reads the NMA output from the Gaussian .log file.


	Returns

	IR frequencies, intensities and corresponding eigenvectors (modes).










	
to_hdf(hdf=None, group_name=None)

	Store the GenericJob in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
visualize_MO(index, particle_size=0.5, show_bonds=True)

	Visualize the MO identified by its index.

Arguments

index       index of the MO, as listed by print_MO()


	particle_size
	size of the atoms for visualization, lower value if orbital is too small to see





show_bonds  connect atoms or not

Notes

This function should always be accompanied with the following commands (in a separate cell)

view[1].update_surface(isolevel=1, color=’blue’, opacity=.3)
view[2].update_surface(isolevel=-1, color=’red’, opacity=.3)

This makes sure that the bonding and non-bonding MO’s are plotted and makes them transparent






	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.










	
class pyiron.gaussian.gaussian.GaussianInput(input_file_name=None)

	Bases: pyiron.base.generic.parameters.GenericParameters


	
load_default()

	Loading the default settings for the input file.










	
pyiron.gaussian.gaussian.collect_output(output_file)

	




	
pyiron.gaussian.gaussian.fchk2dict(fchk)

	




	
pyiron.gaussian.gaussian.get_bsse_array(line, it)

	




	
pyiron.gaussian.gaussian.read_EmpiricalDispersion(output_file, output_dict)

	




	
pyiron.gaussian.gaussian.read_bsse(output_file, output_dict)

	




	
pyiron.gaussian.gaussian.write_input(input_dict, working_directory='.')
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pyiron.gaussian package


Submodules



	pyiron.gaussian.gaussian module








Module contents
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pyiron.gpaw.gpaw module


	
class pyiron.gpaw.gpaw.GpawInput(input_file_name=None)

	Bases: pyiron.base.generic.parameters.GenericParameters

Input class for the ExampleJob based on the GenericParameters class.


	Parameters

	input_file_name (str) – Name of the input file - optional






	
load_default()

	Loading the default settings for the input file.










	
class pyiron.gpaw.gpaw.GpawJob(project, job_name)

	Bases: pyiron.gpaw.pyiron_ase.AseJob


	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
property encut

	




	
from_hdf(hdf=None, group_name=None)

	Restore the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
get_encut()

	




	
get_k_mesh_by_cell(kpoints_per_reciprocal_angstrom, cell=None)

	




	
property plane_wave_cutoff

	




	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_if_scheduler()

	The run if queue function is called by run if the user decides to submit the job to and queing system. The job
is submitted to the queuing system using subprocess.Popen()


	Returns

	Returns the queue ID for the job.



	Return type

	int










	
run_static()

	The run static function is called by run to execute the simulation.






	
set_encut(encut)

	Sets the plane-wave energy cutoff
:param encut: The energy cutoff in eV
:type encut: float






	
set_kpoints(mesh=None, scheme='MP', center_shift=None, symmetry_reduction=True, manual_kpoints=None, weights=None, reciprocal=True, kpoints_per_reciprocal_angstrom=None)

	Function to setup the k-points


	Parameters

	
	mesh (list) – Size of the mesh (ignored if scheme is not set to ‘MP’ or kpoints_per_reciprocal_angstrom is set)


	scheme (str) – Type of k-point generation scheme (MP/GP(gamma point)/Manual/Line)


	center_shift (list) – Shifts the center of the mesh from the gamma point by the given vector in relative
coordinates


	symmetry_reduction (boolean) – Tells if the symmetry reduction is to be applied to the k-points


	manual_kpoints (list/numpy.ndarray) – Manual list of k-points


	weights (list/numpy.ndarray) – Manually supplied weights to each k-point in case of the manual mode


	reciprocal (bool) – Tells if the supplied values are in reciprocal (direct) or cartesian coordinates (in


	space) (reciprocal) – 


	kpoints_per_reciprocal_angstrom (float) – Number of kpoint per angstrom in each direction













	
property structure

	




	
to_hdf(hdf=None, group_name=None)

	Store the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.
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pyiron.gpaw.pyiron_ase module


	
class pyiron.gpaw.pyiron_ase.AseAdapter(ham, fast_mode=False)

	Bases: object


	
property communicator

	




	
get_angular_momentum()

	Get total angular momentum with respect to the center of mass.






	
get_center_of_mass(scaled=False)

	Get the center of mass.

If scaled=True the center of mass in scaled coordinates
is returned.






	
get_forces(md=True)

	




	
get_kinetic_energy()

	Get the kinetic energy.






	
get_masses()

	




	
get_momenta()

	Get array of momenta.






	
get_number_of_atoms()

	




	
get_positions()

	




	
get_velocities()

	Get array of velocities.






	
has(name)

	Check for existence of array.

name must be one of: ‘tags’, ‘momenta’, ‘masses’, ‘initial_magmoms’,
‘initial_charges’.






	
interactive_close()

	




	
new_array(name, a, dtype=None, shape=None)

	Add new array.

If shape is not None, the shape of a will be checked.






	
set_array(name, a, dtype=None, shape=None)

	Update array.

If shape is not None, the shape of a will be checked.
If a is None, then the array is deleted.






	
set_momenta(momenta, apply_constraint=True)

	Set momenta.






	
set_positions(positions)

	




	
set_velocities(velocities)

	Set the momenta by specifying the velocities.










	
class pyiron.gpaw.pyiron_ase.AseJob(project, job_name)

	Bases: pyiron.base.job.interactive.InteractiveBase


	
from_hdf(hdf=None, group_name=None)

	Restore the InteractiveBase object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
interactive_cells_getter()

	




	
interactive_close()

	Returns:






	
interactive_collect()

	




	
interactive_energy_pot_getter()

	




	
interactive_forces_getter()

	




	
interactive_indices_getter()

	




	
interactive_positions_getter()

	




	
interactive_steps_getter()

	




	
interactive_time_getter()

	




	
interactive_volume_getter()

	




	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_static()

	The run static function is called by run to execute the simulation.






	
property structure

	




	
to_hdf(hdf=None, group_name=None)

	Store the InteractiveBase object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional
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pyiron.gpaw package


Submodules



	pyiron.gpaw.gpaw module

	pyiron.gpaw.pyiron_ase module








Module contents
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pyiron.interactive.scipy_minimizer module


	
class pyiron.interactive.scipy_minimizer.Input(input_file_name=None, table_name='input')

	Bases: pyiron.base.generic.parameters.GenericParameters

class to control the generic input for a Sphinx calculation.


	Parameters

	
	input_file_name (str) – name of the input file


	table_name (str) – name of the GenericParameters table









	
load_default()

	Loads the default file content










	
class pyiron.interactive.scipy_minimizer.ScipyMinimizer(project, job_name)

	Bases: pyiron.atomistics.job.interactivewrapper.InteractiveWrapper


	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
interactive_close()

	interactive close is not implemtned for MetaJobs






	
property minimizer

	




	
run_static()

	The run static function is called by run to execute the simulation.






	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
to_hdf(hdf=None, group_name=None)

	Store the InteractiveWrapper in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.










	
class pyiron.interactive.scipy_minimizer.ScipyMinimizerOutput(job)

	Bases: pyiron.atomistics.job.interactive.GenericInteractiveOutput


	
from_hdf(hdf, group_name='output')

	




	
to_hdf(hdf, group_name='output')
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pyiron.interactive.sxextoptint module


	
class pyiron.interactive.sxextoptint.Input(input_file_name=None, table_name='input')

	Bases: pyiron.base.generic.parameters.GenericParameters

class to control the generic input for a Sphinx calculation.


	Parameters

	
	input_file_name (str) – name of the input file


	table_name (str) – name of the GenericParameters table









	
load_default()

	Loads the default file content










	
class pyiron.interactive.sxextoptint.SxExtOpt(structure, working_directory=None, maxDist=5, ionic_steps=1000, ionic_energy=0.001, ionic_forces=0.01, max_step_length=0.1, soft_mode_damping=1, executable=None, ssa=False)

	Bases: pyiron.atomistics.job.interactive.InteractiveInterface


	
property converged

	




	
end()

	




	
get_positions()

	




	
interactive_close()

	




	
interactive_is_activated()

	




	
set_forces(forces)

	








	
class pyiron.interactive.sxextoptint.SxExtOptInteractive(project, job_name)

	Bases: pyiron.atomistics.job.interactivewrapper.InteractiveWrapper


	
convergence_check()

	Validate the convergence of the calculation.


	Returns

	If the calculation is converged



	Return type

	(bool)










	
get_forces()

	




	
run_static()

	The run if modal function is called by run to execute the simulation, while waiting for the output. For this we
use subprocess.check_output()






	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.










	
class pyiron.interactive.sxextoptint.SxExtOptOutput(job)

	Bases: pyiron.atomistics.job.interactivewrapper.ReferenceJobOutput
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pyiron.interactive package


Submodules



	pyiron.interactive.scipy_minimizer module

	pyiron.interactive.sxextoptint module








Module contents
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pyiron.lammps.base module


	
class pyiron.lammps.base.Input

	Bases: object


	
from_hdf(hdf5)

	
	Parameters

	hdf5 – 





Returns:






	
to_hdf(hdf5)

	
	Parameters

	hdf5 – 





Returns:










	
class pyiron.lammps.base.LammpsBase(project, job_name)

	Bases: pyiron.atomistics.job.atomistic.AtomisticGenericJob

Class to setup and run and analyze LAMMPS simulations which is a derivative of
atomistics.job.generic.GenericJob. The functions in these modules are written in such the function names and
attributes are very generic (get_structure(), molecular_dynamics(), version) but the functions are written to handle
LAMMPS specific input/output.


	Parameters

	
	project (pyiron.project.Project instance) – Specifies the project path among other attributes


	job_name (str) – Name of the job









	
input

	Instance which handles the input


	Type

	lammps.Input instance










	
property bond_dict

	A dictionary which defines the nature of LAMMPS bonds that are to be drawn between atoms. To set the values, use
the function define_bonds.


	Returns

	Dictionary of the bond properties for every species



	Return type

	dict










	
calc_md(temperature=None, pressure=None, n_ionic_steps=1000, time_step=1.0, n_print=100, temperature_damping_timescale=100.0, pressure_damping_timescale=1000.0, seed=None, tloop=None, initial_temperature=None, langevin=False, delta_temp=None, delta_press=None)

	Set an MD calculation within LAMMPS. Nosé Hoover is used by default.


	Parameters

	
	temperature (None/float/list) – Target temperature value(-s). If set to None, an NVE calculation is performed.
It is required when the pressure is set or langevin is set
It can be a list of temperature values, containing the initial target
temperature and the final target temperature (in between the target value
is varied linearly).


	pressure (None/float/numpy.ndarray/list) – Target pressure. If set to None, an NVE or an NVT calculation is
performed. A list of up to length 6 can be given to specify xx, yy, zz, xy, xz, and yz components of
the pressure tensor, respectively. These values can mix floats and None to allow only certain degrees
of cell freedom to change. (Default is None, run isochorically.)


	n_ionic_steps (int) – Number of ionic steps


	time_step (float) – Step size in fs between two steps.


	n_print (int) – Print frequency


	temperature_damping_timescale (float) – The time associated with the thermostat adjusting the temperature.
(In fs. After rescaling to appropriate time units, is equivalent to
Lammps’ Tdamp.)


	pressure_damping_timescale (float) – The time associated with the barostat adjusting the temperature.
(In fs. After rescaling to appropriate time units, is equivalent to
Lammps’ Pdamp.)


	seed (int) – Seed for the random number generation (required for the velocity creation)


	tloop – 


	initial_temperature (None/float) – Initial temperature according to which the initial velocity field
is created. If None, the initial temperature will be twice the target
temperature (which would go immediately down to the target temperature
as described in equipartition theorem). If 0, the velocity field is not
initialized (in which case  the initial velocity given in structure will
be used). If any other number is given, this value is going to be used
for the initial temperature.


	langevin (bool) – (True or False) Activate Langevin dynamics


	delta_temp (float) – Thermostat timescale, but in your Lammps time units, whatever those are. (DEPRECATED.)


	delta_press (float) – Barostat timescale, but in your Lammps time units, whatever those are. (DEPRECATED.)


	job_name (str) – Job name of the job to generate a unique random seed.


	rotation_matrix (numpy.ndarray) – The rotation matrix from the pyiron to Lammps coordinate frame.













	
calc_minimize(e_tol=0.0, f_tol=0.0001, max_iter=1000000, pressure=None, n_print=100, style='cg')

	Sets parameters required for minimization.


	Parameters

	
	e_tol (float) – If the magnitude of difference between energies of two consecutive steps is lower than or
equal to e_tol, the minimisation terminates. (Default is 0.0 eV.)


	f_tol (float) – If the magnitude of the global force vector at a step is lower than or equal to f_tol, the
minimisation terminates. (Default is 1e-4 eV/angstrom.)


	max_iter (int) – Maximum number of minimisation steps to carry out. If the minimisation converges before
max_iter steps, terminate at the converged step. If the minimisation does not converge up to
max_iter steps, terminate at the max_iter step. (Default is 100000.)


	pressure (None/float/numpy.ndarray/list) – Target pressure. If set to None, an NVE or an NVT calculation is
performed. A list of up to length 6 can be given to specify xx, yy, zz, xy, xz, and yz components of
the pressure tensor, respectively. These values can mix floats and None to allow only certain degrees
of cell freedom to change. (Default is None, run isochorically.)


	n_print (int) – Write (dump or print) to the output file every n steps (Default: 100)


	style ('cg'/'sd'/other values from Lammps docs) – The style of the numeric minimization, either conjugate
gradient, steepest descent, or other keys permissible from the Lammps docs on ‘min_style’. (Default
is ‘cg’ – conjugate gradient.)


	rotation_matrix (numpy.ndarray) – The rotation matrix from the pyiron to Lammps coordinate frame.













	
calc_static()

	Returns:






	
calc_vcsgc(mu=None, target_concentration=None, kappa=1000.0, mc_step_interval=100, swap_fraction=0.1, temperature_mc=None, window_size=None, window_moves=None, temperature=None, pressure=None, n_ionic_steps=1000, time_step=1.0, n_print=100, temperature_damping_timescale=100.0, pressure_damping_timescale=1000.0, seed=None, initial_temperature=None, langevin=False)

	Run variance-constrained semi-grand-canonical MD/MC for a binary system. In addition to VC-SGC arguments, all
arguments for a regular MD calculation are also accepted.

https://vcsgc-lammps.materialsmodeling.org


Note

For easy visualization later (with get_structure), it is highly recommended that the initial structure
contain at least one atom of each species.




Warning


	The fix does not yet support non-orthogonal simulation boxes; using one will give a runtime error.







	Parameters

	
	mu (dict) – A dictionary of chemical potentials, one for each element the potential treats, where the
dictionary keys are just the chemical symbol. Note that only the relative chemical potentials are used
here, such that the swap acceptance probability is influenced by the chemical potential difference
between the two species (a more negative value increases the odds of swapping to that element.)
(Default is None, all elements have the same chemical potential.)


	target_concentration – A dictionary of target simulation domain concentrations for each species in the
potential. Dictionary keys should be the chemical symbol of the corresponding species, and the sum of
all concentrations must be 1. (Default is None, which runs regular semi-grand-canonical MD/MC without
any variance constraint.)


	kappa – Variance constraint for the MC. Larger value means a tighter adherence to the target concentrations.
(Default is 1000.)


	mc_step_interval (int) – How many steps of MD between each set of MC moves. (Default is 100.) Must divide the
number of ionic steps evenly.


	swap_fraction (float) – The fraction of atoms whose species is swapped at each MC phase. (Default is 0.1.)


	temperature_mc (float) – The temperature for accepting MC steps. (Default is None, which uses the MD
temperature.)


	window_size (float) – The size of the sampling window for parallel calculations as a fraction of something
unspecified in the VC-SGC docs, but it must lie between 0.5 and 1. (Default is None, window is
determined automatically.)


	window_moves (int) – The number of times the sampling window is moved during one MC cycle. (Default is None,
number of moves is determined automatically.)













	
collect_dump_file(file_name='dump.out', cwd=None)

	general purpose routine to extract static from a lammps dump file


	Parameters

	
	file_name – 


	cwd – 








Returns:






	
collect_errors(file_name, cwd=None)

	
	Parameters

	
	file_name – 


	cwd – 








Returns:






	
collect_h5md_file(file_name='dump.h5', cwd=None)

	
	Parameters

	
	file_name – 


	cwd – 








Returns:






	
collect_logfiles()

	Returns:






	
collect_output()

	Returns:






	
collect_output_log(file_name='log.lammps', cwd=None)

	general purpose routine to extract static from a lammps log file


	Parameters

	
	file_name – 


	cwd – 








Returns:






	
compress(files_to_compress=None)

	Compress the output files of a job object.


	Parameters

	files_to_compress (list) – 










	
convergence_check()

	Validate the convergence of the calculation.


	Returns

	If the calculation is converged



	Return type

	(bool)










	
property cutoff_radius

	Returns:






	
define_bonds(species, element_list, cutoff_list, max_bond_list, bond_type_list, angle_type_list=None)

	Define the nature of bonds between different species. Make sure that the bonds between two species are defined
only once (no double counting).


	Parameters

	
	species (str) – Species for which the bonds are to be drawn (e.g. O, H, C ..)


	element_list (list) – List of species to which the bonds are to be made (e.g. O, H, C, ..)


	cutoff_list (list) – Draw bonds only for atoms within this cutoff distance


	max_bond_list (list) – Maximum number of bonds drawn from each molecule


	bond_type_list (list) – Type of the bond as defined in the LAMMPS potential file


	angle_type_list (list) – Type of the angle as defined in the LAMMPS potential file








Example

The command below defined bonds between O and H atoms within a cutoff raduis of 2 $AA$ with the bond and
angle types 1 defined in the potential file used

>> job_lammps.define_bonds(species=”O”, element_list-[“H”], cutoff_list=[2.0], bond_type_list=[1],
angle_type_list=[1])






	
enable_h5md()

	Returns:






	
from_hdf(hdf=None, group_name=None)

	
	Parameters

	
	hdf – 


	group_name – 








Returns:






	
get_final_structure()

	Returns:






	
get_potentials_for_structure()

	Returns:






	
list_potentials()

	List of interatomic potentials suitable for the current atomic structure.

use self.potentials_view() to get more details.


	Returns

	potential names



	Return type

	list










	
next(job_name=None, job_type=None)

	Restart a new job created from an existing Lammps calculation.
:param project: Project instance at which the new job should be created
:type project: pyiron.project.Project instance
:param job_name: Job name
:type job_name: str
:param job_type: Job type. If not specified a Lammps job type is assumed
:type job_type: str


	Returns

	New job



	Return type

	new_ham (lammps.lammps.Lammps instance)










	
property potential

	Execute view_potential() or list_potential() in order to see the pre-defined potential files

Returns:






	
property potential_available

	




	
property potential_list

	List of interatomic potentials suitable for the current atomic structure.

use self.potentials_view() to get more details.


	Returns

	potential names



	Return type

	list










	
property potential_view

	List all interatomic potentials for the current atomistic sturcture including all potential parameters.

To quickly get only the names of the potentials you can use: self.potentials_list()


	Returns

	Dataframe including all potential parameters.



	Return type

	pandas.Dataframe










	
property publication

	




	
read_restart_file(filename='restart.out')

	
	Parameters

	filename – 





Returns:






	
remap_indices(lammps_indices)

	Give the Lammps-dumped indices, re-maps these back onto the structure’s indices to preserve the species.

The issue is that for an N-element potential, Lammps dumps the chemical index from 1 to N based on the order
that these species are written in the Lammps input file. But the indices for a given structure are based on the
order in which chemical species were added to that structure, and run from 0 up to the number of species
currently in that structure. Therefore we need to be a little careful with mapping.


	Parameters

	indices (numpy.ndarray/list) – The Lammps-dumped integers.



	Returns

	Those integers mapped onto the structure.



	Return type

	numpy.ndarray










	
restart(job_name=None, job_type=None)

	Restart a new job created from an existing Lammps calculation.
:param project: Project instance at which the new job should be created
:type project: pyiron.project.Project instance
:param job_name: Job name
:type job_name: str
:param job_type: Job type. If not specified a Lammps job type is assumed
:type job_type: str


	Returns

	New job



	Return type

	new_ham (lammps.lammps.Lammps instance)










	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
set_potential(file_name)

	
	Parameters

	file_name – 





Returns:






	
to_hdf(hdf=None, group_name=None)

	
	Parameters

	
	hdf – 


	group_name – 








Returns:






	
validate_ready_to_run()

	Returns:






	
view_potentials()

	List all interatomic potentials for the current atomistic sturcture including all potential parameters.

To quickly get only the names of the potentials you can use: self.potentials_list()


	Returns

	Dataframe including all potential parameters.



	Return type

	pandas.Dataframe










	
write_input()

	Call routines that generate the code specific input files

Returns:






	
write_restart_file(filename='restart.out')

	
	Parameters

	filename – 





Returns:










	
pyiron.lammps.base.to_amat(l_list)

	
	Parameters

	l_list – 





Returns:
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pyiron.lammps.control module


	
class pyiron.lammps.control.LammpsControl(input_file_name=None, **qwargs)

	Bases: pyiron.base.generic.parameters.GenericParameters


	
calc_md(temperature=None, pressure=None, n_ionic_steps=1000, time_step=1.0, n_print=100, temperature_damping_timescale=100.0, pressure_damping_timescale=1000.0, seed=None, tloop=None, initial_temperature=None, langevin=False, delta_temp=None, delta_press=None, job_name='', rotation_matrix=None)

	Set an MD calculation within LAMMPS. Nosé Hoover is used by default.


	Parameters

	
	temperature (None/float/list) – Target temperature value(-s). If set to None, an NVE calculation is performed.
It is required when the pressure is set or langevin is set
It can be a list of temperature values, containing the initial target
temperature and the final target temperature (in between the target value
is varied linearly).


	pressure (None/float/numpy.ndarray/list) – Target pressure. If set to None, an NVE or an NVT calculation is
performed. A list of up to length 6 can be given to specify xx, yy, zz, xy, xz, and yz components of
the pressure tensor, respectively. These values can mix floats and None to allow only certain degrees
of cell freedom to change. (Default is None, run isochorically.)


	n_ionic_steps (int) – Number of ionic steps


	time_step (float) – Step size in fs between two steps.


	n_print (int) – Print frequency


	temperature_damping_timescale (float) – The time associated with the thermostat adjusting the temperature.
(In fs. After rescaling to appropriate time units, is equivalent to
Lammps’ Tdamp.)


	pressure_damping_timescale (float) – The time associated with the barostat adjusting the temperature.
(In fs. After rescaling to appropriate time units, is equivalent to
Lammps’ Pdamp.)


	seed (int) – Seed for the random number generation (required for the velocity creation)


	tloop – 


	initial_temperature (None/float) – Initial temperature according to which the initial velocity field
is created. If None, the initial temperature will be twice the target
temperature (which would go immediately down to the target temperature
as described in equipartition theorem). If 0, the velocity field is not
initialized (in which case  the initial velocity given in structure will
be used). If any other number is given, this value is going to be used
for the initial temperature.


	langevin (bool) – (True or False) Activate Langevin dynamics


	delta_temp (float) – Thermostat timescale, but in your Lammps time units, whatever those are. (DEPRECATED.)


	delta_press (float) – Barostat timescale, but in your Lammps time units, whatever those are. (DEPRECATED.)


	job_name (str) – Job name of the job to generate a unique random seed.


	rotation_matrix (numpy.ndarray) – The rotation matrix from the pyiron to Lammps coordinate frame.













	
calc_minimize(e_tol=0.0, f_tol=0.0001, max_iter=100000, pressure=None, n_print=100, style='cg', rotation_matrix=None)

	Sets parameters required for minimization.


	Parameters

	
	e_tol (float) – If the magnitude of difference between energies of two consecutive steps is lower than or
equal to e_tol, the minimisation terminates. (Default is 0.0 eV.)


	f_tol (float) – If the magnitude of the global force vector at a step is lower than or equal to f_tol, the
minimisation terminates. (Default is 1e-4 eV/angstrom.)


	max_iter (int) – Maximum number of minimisation steps to carry out. If the minimisation converges before
max_iter steps, terminate at the converged step. If the minimisation does not converge up to
max_iter steps, terminate at the max_iter step. (Default is 100000.)


	pressure (None/float/numpy.ndarray/list) – Target pressure. If set to None, an NVE or an NVT calculation is
performed. A list of up to length 6 can be given to specify xx, yy, zz, xy, xz, and yz components of
the pressure tensor, respectively. These values can mix floats and None to allow only certain degrees
of cell freedom to change. (Default is None, run isochorically.)


	n_print (int) – Write (dump or print) to the output file every n steps (Default: 100)


	style ('cg'/'sd'/other values from Lammps docs) – The style of the numeric minimization, either conjugate
gradient, steepest descent, or other keys permissible from the Lammps docs on ‘min_style’. (Default
is ‘cg’ – conjugate gradient.)


	rotation_matrix (numpy.ndarray) – The rotation matrix from the pyiron to Lammps coordinate frame.













	
calc_static()

	




	
calc_vcsgc(mu, ordered_element_list, target_concentration=None, kappa=1000.0, mc_step_interval=100, swap_fraction=0.1, temperature_mc=None, window_size=None, window_moves=None, temperature=None, pressure=None, n_ionic_steps=1000, time_step=1.0, n_print=100, temperature_damping_timescale=100.0, pressure_damping_timescale=1000.0, seed=None, initial_temperature=None, langevin=False, job_name='')

	Run variance-constrained semi-grand-canonical MD/MC for a binary system. In addition to VC-SGC arguments, all
arguments for a regular MD calculation are also accepted.

https://vcsgc-lammps.materialsmodeling.org


Note

For easy visualization later (with get_structure), it is highly recommended that the initial structure
contain at least one atom of each species.




Warning

Assumes the units are metal, otherwise units for the constraints may be off.




	Parameters

	
	mu (dict) – A dictionary of chemical potentials, one for each element the potential treats, where the
dictionary keys are just the chemical symbol. Note that only the relative chemical potentials are used
here, such that the swap acceptance probability is influenced by the chemical potential difference
between the two species (a more negative value increases the odds of swapping to that element.)


	ordered_element_list (list) – A list of the chemical species symbols in the order they appear in the
definition of the potential in the Lammps’ input file.


	target_concentration – A dictionary of target simulation domain concentrations for each species in the
potential. Dictionary keys should be the chemical symbol of the corresponding species, and the sum of
all concentrations must be 1. (Default is None, which runs regular semi-grand-canonical MD/MC without
any variance constraint.)


	kappa – Variance constraint for the MC. Larger value means a tighter adherence to the target concentrations.
(Default is 1000.)


	mc_step_interval (int) – How many steps of MD between each set of MC moves. (Default is 100.) Must divide the
number of ionic steps evenly.


	swap_fraction (float) – The fraction of atoms whose species is swapped at each MC phase. (Default is 0.1.)


	temperature_mc (float) – The temperature for accepting MC steps. (Default is None, which uses the MD
temperature.)


	window_size (float) – The size of the sampling window for parallel calculations as a fraction of something
unspecified in the VC-SGC docs, but it must lie between 0.5 and 1. (Default is None, window is
determined automatically.)


	window_moves (int) – The number of times the sampling window is moved during one MC cycle. (Default is None,
number of moves is determined automatically.)













	
property dataset

	




	
energy_pot_per_atom()

	




	
static generate_seed_from_job(job_name='', seed=0)

	Generate a unique seed from the job name.


	Parameters

	
	job_name (str) – job_name of the current job to generate the seed


	seed (int) – integer to access part of the seed






	Returns

	random seed generated based on the hash



	Return type

	int










	
load_default(file_content=None)

	Load defaults resets the dataset in the background to be empty






	
measure_mean_value(key, every=1, repeat=None, name=None, atom=False)

	
	Parameters

	
	key (str) – property to take an average value of (e.g. ‘energy_pot’ v.i.)


	every (int) – number of steps there should be between two measurements


	repeat (int) – number of measurements for each output (default: n_print/every)


	name (str) – name to give in the output string (ignored if a pyiron predefined tag is used)









	Comments:
	
	Currently available keys: ‘energy_pot’, ‘energy_tot’, ‘temperature’, ‘volume’,
	‘pressures’, ‘positions’, ‘forces, ‘velocities’





Future keys: ‘cells’










	
pressure_to_lammps(pressure, rotation_matrix)

	Convert a singular value, list of values, or combination of values to the appropriate six elements for Lammps
pxx, pyy, pzz, pxy, pxz, and pyz pressure tensor representation.

Lammps handles complex cells in a particular way, namely by using an upper triangular cell. This means we may
need to convert our pressure tensor to a new coordinate frame. We also handle that transformation here.

Finally, we also ensure that the units are converted from pyiron’s GPa to whatever Lammps needs.


	Parameters

	
	pressure (float/list/tuple/numpy.ndarray) – The pressure(s) to convert.


	rotation_matrix (numpy.ndarray) – The 3x3 matrix rotating from the pyiron to Lammps coordinate frame.






	Returns

	pxx, pyy, pzz, pxy, pxz, and pyz to be passed to Lammps.



	Return type

	(numpy.ndarray)










	
set_initial_velocity(temperature, seed=None, gaussian=False, append_value=False, zero_lin_momentum=True, zero_rot_momentum=True, job_name='')

	Create initial velocities via velocity all create. More information can be found on LAMMPS website:
https://lammps.sandia.gov/doc/velocity.html


	Parameters

	
	temperature – (int or float)


	seed – (int) Seed for the initial random number generator


	gaussian – (True/False) Create velocity according to the Gaussian distribution (otherwise uniform)


	append_value – (True/False) Add the velocity values to the current velocities (probably not functional now)


	zero_lin_momentum – (True/False) Cancel the total linear momentum


	zero_rot_momentum – (True/False) Cancel the total angular momentum


	job_name – (str) job name to generate seed




















            

          

      

      

    

  

  
    
    
    pyiron.lammps.interactive module
    

    
 
  

    
      
          
            
  


pyiron.lammps.interactive module


	
class pyiron.lammps.interactive.LammpsInteractive(project, job_name)

	Bases: pyiron.lammps.base.LammpsBase, pyiron.atomistics.job.interactive.GenericInteractive


	
calc_md(temperature=None, pressure=None, n_ionic_steps=1000, time_step=1.0, n_print=100, temperature_damping_timescale=100.0, pressure_damping_timescale=1000.0, seed=None, tloop=None, initial_temperature=None, langevin=False, delta_temp=None, delta_press=None)

	Set an MD calculation within LAMMPS. Nosé Hoover is used by default.


	Parameters

	
	temperature (None/float/list) – Target temperature value(-s). If set to None, an NVE calculation is performed.
It is required when the pressure is set or langevin is set
It can be a list of temperature values, containing the initial target
temperature and the final target temperature (in between the target value
is varied linearly).


	pressure (None/float/numpy.ndarray/list) – Target pressure. If set to None, an NVE or an NVT calculation is
performed. A list of up to length 6 can be given to specify xx, yy, zz, xy, xz, and yz components of
the pressure tensor, respectively. These values can mix floats and None to allow only certain degrees
of cell freedom to change. (Default is None, run isochorically.)


	n_ionic_steps (int) – Number of ionic steps


	time_step (float) – Step size in fs between two steps.


	n_print (int) – Print frequency


	temperature_damping_timescale (float) – The time associated with the thermostat adjusting the temperature.
(In fs. After rescaling to appropriate time units, is equivalent to
Lammps’ Tdamp.)


	pressure_damping_timescale (float) – The time associated with the barostat adjusting the temperature.
(In fs. After rescaling to appropriate time units, is equivalent to
Lammps’ Pdamp.)


	seed (int) – Seed for the random number generation (required for the velocity creation)


	tloop – 


	initial_temperature (None/float) – Initial temperature according to which the initial velocity field
is created. If None, the initial temperature will be twice the target
temperature (which would go immediately down to the target temperature
as described in equipartition theorem). If 0, the velocity field is not
initialized (in which case  the initial velocity given in structure will
be used). If any other number is given, this value is going to be used
for the initial temperature.


	langevin (bool) – (True or False) Activate Langevin dynamics


	delta_temp (float) – Thermostat timescale, but in your Lammps time units, whatever those are. (DEPRECATED.)


	delta_press (float) – Barostat timescale, but in your Lammps time units, whatever those are. (DEPRECATED.)


	job_name (str) – Job name of the job to generate a unique random seed.


	rotation_matrix (numpy.ndarray) – The rotation matrix from the pyiron to Lammps coordinate frame.













	
calc_minimize(e_tol=0.0, f_tol=0.0001, max_iter=100000, pressure=None, n_print=100, style='cg')

	Sets parameters required for minimization.


	Parameters

	
	e_tol (float) – If the magnitude of difference between energies of two consecutive steps is lower than or
equal to e_tol, the minimisation terminates. (Default is 0.0 eV.)


	f_tol (float) – If the magnitude of the global force vector at a step is lower than or equal to f_tol, the
minimisation terminates. (Default is 1e-4 eV/angstrom.)


	max_iter (int) – Maximum number of minimisation steps to carry out. If the minimisation converges before
max_iter steps, terminate at the converged step. If the minimisation does not converge up to
max_iter steps, terminate at the max_iter step. (Default is 100000.)


	pressure (None/float/numpy.ndarray/list) – Target pressure. If set to None, an NVE or an NVT calculation is
performed. A list of up to length 6 can be given to specify xx, yy, zz, xy, xz, and yz components of
the pressure tensor, respectively. These values can mix floats and None to allow only certain degrees
of cell freedom to change. (Default is None, run isochorically.)


	n_print (int) – Write (dump or print) to the output file every n steps (Default: 100)


	style ('cg'/'sd'/other values from Lammps docs) – The style of the numeric minimization, either conjugate
gradient, steepest descent, or other keys permissible from the Lammps docs on ‘min_style’. (Default
is ‘cg’ – conjugate gradient.)


	rotation_matrix (numpy.ndarray) – The rotation matrix from the pyiron to Lammps coordinate frame.













	
collect_output()

	Returns:






	
from_hdf(hdf=None, group_name=None)

	Recreates instance from the hdf5 file


	Parameters

	
	hdf (str) – Path to the hdf5 file


	group_name (str) – Name of the group which contains the object













	
get_structure(iteration_step=- 1, wrap_atoms=True)

	Gets the structure from a given iteration step of the simulation (MD/ionic relaxation). For static calculations
there is only one ionic iteration step
:param iteration_step: Step for which the structure is requested
:type iteration_step: int
:param wrap_atoms: True if the atoms are to be wrapped back into the unit cell
:type wrap_atoms: bool


	Returns

	The required structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
interactive_cells_getter()

	




	
interactive_cells_setter(cell)

	




	
interactive_close()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job. After the
interactive execution, the job can be closed using the interactive_close function.






	
interactive_energy_pot_getter()

	




	
interactive_energy_tot_getter()

	




	
interactive_execute()

	




	
interactive_fetch()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job. To access the
output data during the execution the interactive_fetch function is used.






	
interactive_forces_getter()

	




	
interactive_indices_getter()

	




	
interactive_indices_setter(indices)

	




	
interactive_initialize_interface()

	




	
interactive_positions_getter()

	




	
interactive_positions_setter(positions)

	




	
interactive_pressures_getter()

	




	
interactive_steps_getter()

	




	
interactive_stress_getter()

	This gives back an Nx3x3 array of stress/atom defined in http://lammps.sandia.gov/doc/compute_stress_atom.html
Keep in mind that it is stress*volume in eV. Further discussion can be found on the website above.


	Returns

	Nx3x3 np array of stress/atom



	Return type

	numpy.array










	
interactive_structure_setter(structure)

	




	
interactive_temperatures_getter()

	




	
interactive_volume_getter()

	




	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_if_interactive_non_modal()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
property structure

	Returns:






	
update_potential()

	











            

          

      

      

    

  

  
    
    
    pyiron.lammps.lammps module
    

    
 
  

    
      
          
            
  


pyiron.lammps.lammps module


	
class pyiron.lammps.lammps.Lammps(project, job_name)

	Bases: pyiron.lammps.interactive.LammpsInteractive

Class to setup and run and analyze LAMMPS simulations which is a derivative of
atomistics.job.generic.GenericJob. The functions in these modules are written in such the function names and
attributes are very generic (get_structure(), molecular_dynamics(), version) but the functions are written to handle
LAMMPS specific input/output.


	Parameters

	
	project (pyiron.project.Project instance) – Specifies the project path among other attributes


	job_name (str) – Name of the job









	
input

	Instance which handles the input


	Type

	lammps.Input instance

















            

          

      

      

    

  

  
    
    
    pyiron.lammps.potential module
    

    
 
  

    
      
          
            
  


pyiron.lammps.potential module


	
class pyiron.lammps.potential.LammpsPotential(input_file_name=None)

	Bases: pyiron.base.generic.parameters.GenericParameters

This module helps write commands which help in the control of parameters related to the potential used in LAMMPS
simulations


	
copy_pot_files(working_directory)

	




	
property df

	




	
property files

	




	
from_hdf(hdf, group_name=None)

	Restore the GenericParameters from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str) – HDF5 subgroup name - optional













	
get_charge(element_symbol)

	Return charge for element. If potential does not specify a charge,
raise a :class:NameError.  Only makes sense for potentials
with pair_style “full”.


	Parameters

	element_symbol (str) – short symbol for element



	Returns

	charge speicified for the given element



	Return type

	float



	Raises

	NameError – if potential does not specify charge for this element










	
get_element_id(element_symbol)

	Return numeric element id for element. If potential does not contain
the element raise a :class:NameError.  Only makes sense for potentials
with pair_style “full”.


	Parameters

	element_symbol (str) – short symbol for element



	Returns

	id matching the given symbol



	Return type

	int



	Raises

	NameError – if potential does not contain this element










	
get_element_lst()

	




	
remove_structure_block()

	




	
to_hdf(hdf, group_name=None)

	Store the GenericParameters in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str) – HDF5 subgroup name - optional

















	
class pyiron.lammps.potential.LammpsPotentialFile(potential_df=None, default_df=None, selected_atoms=None)

	Bases: pyiron.atomistics.job.potentials.PotentialAbstract

The Potential class is derived from the PotentialAbstract class, but instead of loading the potentials from a list,
the potentials are loaded from a file.


	Parameters

	
	potential_df – 


	default_df – 


	selected_atoms – 









	
default()

	




	
find_default(element)

	Find the potentials


	Parameters

	
	element (set, str) – element or set of elements for which you want the possible LAMMPS potentials


	path (bool) – choose whether to return the full path to the potential or just the potential name






	Returns

	of possible potentials for the element or the combination of elements



	Return type

	list














	
class pyiron.lammps.potential.PotentialAvailable(list_of_potentials)

	Bases: object
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pyiron.lammps.structure module


	
class pyiron.lammps.structure.LammpsStructure(input_file_name=None, bond_dict=None)

	Bases: pyiron.base.generic.parameters.GenericParameters


	Parameters

	input_file_name – 






	
property el_eam_lst

	Returns:






	
load_default()

	Returns:






	
property potential

	




	
rotate_positions(structure)

	Rotate all atomic positions in given structure according to new Prism cell


	Parameters

	structure – Atoms-like object. Should has .positions attribute



	Returns

	List of rotated coordinates



	Return type

	(list)










	
simulation_cell()

	Returns:






	
property structure

	Returns:






	
structure_atomic()

	Write routine to create atom structure static file that can be loaded by LAMMPS

Returns:






	
structure_bond()

	Returns:






	
structure_charge()

	Create atom structure including the atom charges.

By convention the LAMMPS atom type numbers are chose alphabetically for the chemical species.

Returns: LAMMPS readable structure.






	
structure_full()

	Write routine to create atom structure static file for atom_type=’full’ that can be loaded by LAMMPS

Returns:










	
class pyiron.lammps.structure.UnfoldingPrism(cell, pbc=True, True, True, digits=10)

	Bases: ase.calculators.lammps.coordinatetransform.Prism

Create a lammps-style triclinic prism object from a cell

The main purpose of the prism-object is to create suitable
string representations of prism limits and atom positions
within the prism.
When creating the object, the digits parameter (default set to 10)
specify the precision to use.
lammps is picky about stuff being within semi-open intervals,
e.g. for atom positions (when using create_atom in the in-file),
x must be within [xlo, xhi).


	Parameters

	
	cell – 


	pbc – 


	digits – 









	
f2qdec(f)

	




	
f2s(f)

	




	
get_lammps_prism_str()

	Return a tuple of strings






	
pos_to_lammps(position)

	Rotate an ase-cell position to the lammps cell orientation


	Parameters

	position – 



	Returns

	tuple of float.










	
unfold_cell(cell)

	Unfold LAMMPS cell to original


	Let C be the pyiron cell and A be the Lammps cell, then define (in init) the rotation matrix between them as
	R := C^inv.A



	And recall that rotation matrices have the property
	R^T == R^inv



	Then left multiply the definition of R by C, and right multiply by R.T to get
	C.R.R^T = C.C^inv.A.R^T



	Then
	C = A.R^T





After that, account for the folding process.


	Parameters

	cell – LAMMPS cell,



	Returns

	unfolded cell














	
pyiron.lammps.structure.write_lammps_datafile(structure, file_name='lammps.data', cwd=None)

	







            

          

      

      

    

  

  
    
    
    pyiron.lammps package
    

    
 
  

    
      
          
            
  


pyiron.lammps package


Submodules



	pyiron.lammps.base module

	pyiron.lammps.control module

	pyiron.lammps.interactive module

	pyiron.lammps.lammps module

	pyiron.lammps.potential module

	pyiron.lammps.structure module








Module contents
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pyiron.project module


	
class pyiron.project.Project(path='', user=None, sql_query=None)

	Bases: pyiron.base.project.generic.Project

The project is the central class in pyiron, all other objects can be created from the project object.


	Parameters

	
	path (GenericPath, str) – path of the project defined by GenericPath, absolute or relative (with respect to
current working directory) path


	user (str) – current pyiron user


	sql_query (str) – SQL query to only select a subset of the existing jobs within the current project









	
.. attribute:: root_path

	the pyiron user directory, defined in the .pyiron configuration






	
.. attribute:: project_path

	the relative path of the current project / folder starting from the root path
of the pyiron user directory






	
.. attribute:: path

	the absolute path of the current project / folder






	
.. attribute:: base_name

	the name of the current project / folder






	
.. attribute:: history

	previously opened projects / folders






	
.. attribute:: parent_group

	parent project - one level above the current project






	
.. attribute:: user

	current unix/linux/windows user who is running pyiron






	
.. attribute:: sql_query

	an SQL query to limit the jobs within the project to a subset which matches the SQL query.






	
.. attribute:: db

	connection to the SQL database






	
.. attribute:: job_type

	
	Job Type object with all the available job types: [‘StructureContainer’, ‘StructurePipeline’, ‘AtomisticExampleJob’,
	‘ExampleJob’, ‘Lammps’, ‘KMC’, ‘Sphinx’, ‘Vasp’, ‘GenericMaster’,
‘SerialMaster’, ‘AtomisticSerialMaster’, ‘ParallelMaster’, ‘KmcMaster’,
‘ThermoLambdaMaster’, ‘RandomSeedMaster’, ‘MeamFit’, ‘Murnaghan’,
‘MinimizeMurnaghan’, ‘ElasticMatrix’, ‘ConvergenceVolume’,
‘ConvergenceEncutParallel’, ‘ConvergenceKpointParallel’, ’PhonopyMaster’,
‘DefectFormationEnergy’, ‘LammpsASE’, ‘PipelineMaster’,
’TransformationPath’, ‘ThermoIntEamQh’, ‘ThermoIntDftEam’, ‘ScriptJob’,
‘ListMaster’]










	
copy()

	Copy the project object - copying just the Python object but maintaining the same pyiron path


	Returns

	copy of the project object



	Return type

	Project










	
static create_ase_bulk(name, crystalstructure=None, a=None, c=None, covera=None, u=None, orthorhombic=False, cubic=False)

	Creating bulk systems using ASE bulk module. Crystal structure and lattice constant(s) will be guessed if not
provided.

name (str): Chemical symbol or symbols as in ‘MgO’ or ‘NaCl’.
crystalstructure (str): Must be one of sc, fcc, bcc, hcp, diamond, zincblende,


rocksalt, cesiumchloride, fluorite or wurtzite.




a (float): Lattice constant.
c (float): Lattice constant.
c_over_a (float): c/a ratio used for hcp.  Default is ideal ratio: sqrt(8/3).
u (float): Internal coordinate for Wurtzite structure.
orthorhombic (bool): Construct orthorhombic unit cell instead of primitive cell which is the default.
cubic (bool): Construct cubic unit cell if possible.


	Returns

	Required bulk structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
static create_atoms(symbols=None, positions=None, numbers=None, tags=None, momenta=None, masses=None, magmoms=None, charges=None, scaled_positions=None, cell=None, pbc=None, celldisp=None, constraint=None, calculator=None, info=None, indices=None, elements=None, dimension=None, species=None, **qwargs)

	Creates a atomistics.structure.atoms.Atoms instance.


	Parameters

	
	elements (list/numpy.ndarray) – List of strings containing the elements or a list of
atomistics.structure.periodic_table.ChemicalElement instances


	numbers (list/numpy.ndarray) – List of atomic numbers of elements


	symbols (list/numpy.ndarray) – List of chemical symbols


	positions (list/numpy.ndarray) – List of positions


	scaled_positions (list/numpy.ndarray) – List of scaled positions (relative coordinates)


	pbc (boolean) – Tells if periodic boundary conditions should be applied


	cell (list/numpy.ndarray) – A 3x3 array representing the lattice vectors of the structure


	momenta (list/numpy.ndarray) – List of momentum values


	tags (list/numpy.ndarray) – A list of tags


	masses (list/numpy.ndarray) – A list of masses


	magmoms (list/numpy.ndarray) – A list of magnetic moments


	charges (list/numpy.ndarray) – A list of point charges


	celldisp – 


	constraint (list/numpy.ndarray) – A list of constraints


	calculator – ASE calculator


	info (list/str) – ASE compatibility


	indices (list/numpy.ndarray) – The list of species indices


	dimension (int) – Dimension of the structure


	species (list) – List of species






	Returns

	The required structure instance



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
static create_element(parent_element, new_element_name=None, spin=None, potential_file=None)

	
	Parameters

	
	parent_element (str, int) – The parent element eq. “N”, “O”, “Mg” etc.


	new_element_name (str) – The name of the new parent element (can be arbitrary)


	spin (float) – Value of the magnetic moment (with sign)


	potential_file (str) – Location of the new potential file if necessary






	Returns

	atomistics.structure.periodic_table.ChemicalElement instance










	
create_job(job_type, job_name)

	Create one of the following jobs:
- ‘StructureContainer’:
- ‘StructurePipeline’:
- ‘AtomisticExampleJob’: example job just generating random number
- ‘ExampleJob’: example job just generating random number
- ‘Lammps’:
- ‘KMC’:
- ‘Sphinx’:
- ‘Vasp’:
- ‘GenericMaster’:
- ‘SerialMaster’: series of jobs run in serial
- ‘AtomisticSerialMaster’:
- ‘ParallelMaster’: series of jobs run in parallel
- ‘KmcMaster’:
- ‘ThermoLambdaMaster’:
- ‘RandomSeedMaster’:
- ‘MeamFit’:
- ‘Murnaghan’:
- ‘MinimizeMurnaghan’:
- ‘ElasticMatrix’:
- ‘ConvergenceVolume’:
- ‘ConvergenceEncutParallel’:
- ‘ConvergenceKpointParallel’:
- ’PhonopyMaster’:
- ‘DefectFormationEnergy’:
- ‘LammpsASE’:
- ‘PipelineMaster’:
- ’TransformationPath’:
- ‘ThermoIntEamQh’:
- ‘ThermoIntDftEam’:
- ‘ScriptJob’: Python script or jupyter notebook job container
- ‘ListMaster’: list of jobs


	Parameters

	
	job_type (str) – job type can be [‘StructureContainer’, ‘StructurePipeline’, ‘AtomisticExampleJob’,
‘ExampleJob’, ‘Lammps’, ‘KMC’, ‘Sphinx’, ‘Vasp’, ‘GenericMaster’,
‘SerialMaster’, ‘AtomisticSerialMaster’, ‘ParallelMaster’, ‘KmcMaster’,
‘ThermoLambdaMaster’, ‘RandomSeedMaster’, ‘MeamFit’, ‘Murnaghan’,
‘MinimizeMurnaghan’, ‘ElasticMatrix’, ‘ConvergenceVolume’,
‘ConvergenceEncutParallel’, ‘ConvergenceKpointParallel’, ’PhonopyMaster’,
‘DefectFormationEnergy’, ‘LammpsASE’, ‘PipelineMaster’,
’TransformationPath’, ‘ThermoIntEamQh’, ‘ThermoIntDftEam’, ‘ScriptJob’,
‘ListMaster’]


	job_name (str) – name of the job






	Returns

	job object depending on the job_type selected



	Return type

	GenericJob










	
static create_object(object_type)

	
	Parameters

	object_type – 





Returns:






	
create_pipeline(job, step_lst)

	Create a job pipeline


	Parameters

	
	job (AtomisticGenericJob) – Template for the calculation


	step_lst (list) – List of functions which create calculations






	Returns

	



	Return type

	FlexibleMaster










	
static create_structure(element, bravais_basis, lattice_constant)

	Create a crystal structure using pyiron’s native crystal structure generator


	Parameters

	
	element (str) – Element name


	bravais_basis (str) – Basis type


	lattice_constant (float/list) – Lattice constants






	Returns

	The required crystal structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
static create_surface(element, surface_type, size=1, 1, 1, vacuum=1.0, center=False, pbc=None, **kwargs)

	Generate a surface based on the ase.build.surface module.


	Parameters

	
	element (str) – Element name


	surface_type (str) – The string specifying the surface type generators available through ase (fcc111,


	etc.) (hcp0001) – 


	size (tuple) – Size of the surface


	vacuum (float) – Length of vacuum layer added to the surface along the z direction


	center (bool) – Tells if the surface layers have to be at the center or at one end along the z-direction


	pbc (list/numpy.ndarray) – List of booleans specifying the periodic boundary conditions along all three
directions. If None, it is set to [True, True, True]


	**kwargs – Additional, arguments you would normally pass to the structure generator like ‘a’, ‘b’,


	etc. ('orthogonal') – 






	Returns

	Required surface



	Return type

	pyiron.atomistics.structure.atoms.Atoms instance










	
create_table(job_name='table')

	Create pyiron table


	Parameters

	job_name (str) – job name of the pyiron table job



	Returns

	pyiron.table.datamining.TableJob










	
get_structure(job_specifier, iteration_step=- 1, wrap_atoms=True)

	Gets the structure from a given iteration step of the simulation (MD/ionic relaxation). For static calculations
there is only one ionic iteration step
:param job_specifier: name of the job or job ID
:type job_specifier: str, int
:param iteration_step: Step for which the structure is requested
:type iteration_step: int
:param wrap_atoms: True if the atoms are to be wrapped back into the unit cell
:type wrap_atoms: bool


	Returns

	atomistics.structure.atoms.Atoms object










	
gui()

	Returns:






	
import_from_path(path, recursive=True)

	
	Parameters

	
	path – 


	recursive – 








Returns:






	
import_single_calculation(project_to_import_from, rel_path=None, job_type='Vasp')

	
	Parameters

	
	rel_path – 


	project_to_import_from – 


	job_type (str) – Type of the calculation which is going to be imported













	
static inspect_emperical_potentials()

	




	
static inspect_periodic_table()

	




	
static inspect_pseudo_potentials()

	




	
static list_publications(bib_format='dict')

	List the publications used in this project.


	Parameters

	bib_format (str) – [‘dict’, ‘bibtex’, ‘apa’]



	Returns

	list of publications in Bibtex format.



	Return type

	list










	
load_from_jobpath(job_id=None, db_entry=None, convert_to_object=True)

	Internal function to load an existing job either based on the job ID or based on the database entry dictionary.


	Parameters

	
	job_id (int) – Job ID - optional, but either the job_id or the db_entry is required.


	db_entry (dict) – database entry dictionary - optional, but either the job_id or the db_entry is required.


	convert_to_object (bool) – convert the object to an pyiron object or only access the HDF5 file - default=True
accessing only the HDF5 file is about an order of magnitude faster, but only
provides limited functionality. Compare the GenericJob object to JobCore object.






	Returns

	Either the full GenericJob object or just a reduced JobCore object



	Return type

	GenericJob, JobCore










	
load_from_jobpath_string(job_path, convert_to_object=True)

	Internal function to load an existing job either based on the job ID or based on the database entry dictionary.


	Parameters

	
	job_path (str) – string to reload the job from an HDF5 file - ‘/root_path/project_path/filename.h5/h5_path’


	convert_to_object (bool) – convert the object to an pyiron object or only access the HDF5 file - default=True
accessing only the HDF5 file is about an order of magnitude faster, but only
provides limited functionality. Compare the GenericJob object to JobCore object.






	Returns

	Either the full GenericJob object or just a reduced JobCore object



	Return type

	GenericJob, JobCore
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pyiron.quickff.quickff module


	
class pyiron.quickff.quickff.QuickFF(project, job_name)

	Bases: pyiron.atomistics.job.atomistic.AtomisticGenericJob


	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
detect_ffatypes(ffatypes=None, ffatype_rules=None, ffatype_level=None)

	Define atom types by explicitely giving them through the
ffatypes keyword, defining atype rules using the ATSELECT
language implemented in Yaff (see the Yaff documentation at
http://molmod.github.io/yaff/ug_atselect.html) or by specifying
the ffatype_level employing the built-in routine in QuickFF.






	
from_hdf(hdf=None, group_name=None)

	Recreates instance from the hdf5 file
:param hdf: Path to the hdf5 file
:type hdf: str
:param group_name: Name of the group which contains the object
:type group_name: str






	
get_structure(iteration_step=- 1, wrap_atoms=True)

	Overwrite the get_structure routine from AtomisticGenericJob because we want to avoid
defining a unit cell when one does not exist






	
get_yaff_ff(rcut=28.345892008818783, alpha_scale=3.2, gcut_scale=1.5, smooth_ei=True)

	




	
get_yaff_system()

	




	
log()

	




	
read_abinitio(fn)

	




	
set_ei(fn)

	




	
set_vdw(fn)

	




	
to_hdf(hdf=None, group_name=None)

	Store the GenericJob in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.










	
class pyiron.quickff.quickff.QuickFFInput(input_file_name=None)

	Bases: pyiron.base.generic.parameters.GenericParameters


	
load_default()

	Loading the default settings for the input file.










	
pyiron.quickff.quickff.collect_output(fn_pars, fn_sys)

	




	
pyiron.quickff.quickff.write_chk(input_dict, working_directory='.')

	




	
pyiron.quickff.quickff.write_config(input_dict, working_directory='.')

	




	
pyiron.quickff.quickff.write_pars(pars, fn, working_directory='.')
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pyiron.quickff package


Submodules



	pyiron.quickff.quickff module








Module contents
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pyiron.sphinx.base module


	
class pyiron.sphinx.base.Group(*args, **kw)

	Bases: dict

Dictionary-like object to store SPHInX inputs.

Attributes (sub-groups, parameters, & flags) can be set
and accessed via dot notation, or as standard dictionary
key/values.

to_{job_type} converts the Group to the format
expected by the given DFT code in its input files.


	
items() → a set-like object providing a view on D’s items

	




	
remove(name)

	




	
set(name, content)

	




	
set_flag(flag, val=True)

	




	
set_group(name, content=None)

	




	
set_parameter(parameter, val)

	




	
to_sphinx(content='__self__', indent=0)

	








	
class pyiron.sphinx.base.Input(input_file_name=None, table_name='input')

	Bases: pyiron.base.generic.parameters.GenericParameters

class to control the generic input for a Sphinx calculation.


	Parameters

	
	input_file_name (str) – name of the input file


	table_name (str) – name of the GenericParameters table









	
load_default()

	Loads the default file content










	
class pyiron.sphinx.base.InputWriter

	Bases: object

The Sphinx Input writer is called to write the
Sphinx specific input files.


	
copy_potentials(potformat='JTH', xc=None, cwd=None, pot_path_dict=None)

	




	
property id_pyi_to_spx

	




	
property id_spx_to_pyi

	




	
write_spin_constraints(file_name='spins.in', cwd=None, spins_list=None)

	Write a text file containing a list of all spins named spins.in -
which is used for the external control scripts.


	Parameters

	
	file_name (str) – name of the file to be written (optional)


	cwd (str) – the current working directory (optinal)


	spins_list (list) – the input to write, if no input is
given the default input will be written. (optional)

















	
class pyiron.sphinx.base.Output(job)

	Bases: object

Handles the output from a Sphinx simulation.


	
collect(directory='/home/docs/checkouts/readthedocs.org/user_builds/pyiron/checkouts/pyiron-0.2.17/docs')

	The collect function, collects all the output from a Sphinx simulation.


	Parameters

	directory (str) – the directory to collect the output from.










	
collect_charge_density(file_name, cwd)

	




	
collect_electrostatic_potential(file_name, cwd)

	




	
collect_energy_dat(file_name='energy.dat', cwd=None)

	
	Parameters

	
	file_name – 


	cwd – 








Returns:






	
collect_energy_struct(file_name='energy-structOpt.dat', cwd=None)

	
	Parameters

	
	file_name – 


	cwd – 








Returns:






	
collect_eps_dat(file_name='eps.dat', cwd=None)

	
	Parameters

	
	file_name – 


	cwd – 








Returns:






	
collect_relaxed_hist(file_name='relaxHist.sx', cwd=None)

	
	Parameters

	
	file_name – 


	cwd – 








Returns:






	
collect_residue_dat(file_name='residue.dat', cwd=None)

	
	Parameters

	
	file_name – 


	cwd – 








Returns:






	
collect_sphinx_log(file_name='sphinx.log', cwd=None, check_consistency=True)

	
	Parameters

	
	file_name – 


	cwd – 








Returns:






	
collect_spins_dat(file_name='spins.dat', cwd=None)

	
	Parameters

	
	file_name – 


	cwd – 








Returns:






	
from_hdf(hdf)

	Load output from an HDF5 file






	
static splitter(arr, counter)

	




	
to_hdf(hdf, force_update=False)

	Store output in an HDF5 file


	Parameters

	
	hdf – HDF5 group


	force_update (bool) – 

















	
class pyiron.sphinx.base.SphinxBase(project, job_name)

	Bases: pyiron.dft.job.generic.GenericDFTJob

Class to setup and run Sphinx simulations.

Inherits pyiron_atomistics.job.generic.GenericJob. The functions in
these modules are written such that the function names and attributes
are very Pyiron-generic (get_structure(), molecular_dynamics(),
version) but internally handle Sphinx specific input and output.

Alternatively, because SPHInX inputs are built on a group-based
format, users have the option to set specific groups and parameters
directly, e.g.

`python
# Modify/add a new parameter via
job.input.PAWHamiltonian.nEmptyStates = 15
job.input.PAWHamiltonian.dipoleCorrection = True
# or
job.input.PAWHamiltonian.set("nEmptyStates", 15)
job.input.PAWHamiltonian.set("dipoleCorrection", True)
# Modify/add a sub-group via
job.input.initialGuess.rho.charged = {"charge": 2, "z": 25}
# or
job.input.initialGuess.rho.set("charged", {"charge": 2, "z": 25})
`


	Parameters

	
	project – Project object (defines path where job will be
created and stored)


	job_name (str) – name of the job (must be unique within
this project path)









	
calc_md(temperature=None, n_ionic_steps=1000, n_print=1, time_step=1.0, retain_charge_density=False, retain_electrostatic_potential=False, **kwargs)

	




	
calc_minimize(electronic_steps=None, ionic_steps=None, max_iter=None, pressure=None, algorithm=None, retain_charge_density=False, retain_electrostatic_potential=False, ionic_energy=None, ionic_forces=None, volume_only=False)

	Setup the hamiltonian to perform ionic relaxations.

The convergence goal can be set using either the
ionic_energy as a limit for fluctuations in energy or the
ionic_forces.

Loads defaults for all Sphinx input groups, including a
ricQN-based main Group.


	Parameters

	
	retain_electrostatic_potential – 


	retain_charge_density – 


	algorithm – 


	pressure – 


	max_iter – 


	electronic_steps (int) – maximum number of electronic steps
per electronic convergence


	ionic_steps (int) – maximum number of ionic steps


	ionic_energy (float) – convergence goal in terms of
energy (optional)


	ionic_forces (float) – convergence goal in terms of
forces (optional)













	
calc_static(electronic_steps=None, algorithm=None, retain_charge_density=False, retain_electrostatic_potential=False)

	Setup the hamiltonian to perform a static SCF run.

Loads defaults for all Sphinx input groups, including a static
main Group.


	Parameters

	
	electronic_steps (int) – max # of electronic steps


	retain_electrostatic_potential – 


	retain_charge_density – 


	algorithm (str) – CCG or blockCCG (not implemented)


	electronic_steps – maximum number of electronic steps
which can be used to achieve convergence













	
check_setup()

	Checks whether certain parameters (such as plane wave cutoff radius in DFT) are changed from the pyiron standard
values to allow for a physically meaningful results. This function is called manually or only when the job is
submitted to the queueing system.






	
static check_vasp_potentials()

	




	
collect_errors()

	Collects errors from the Sphinx run






	
collect_logfiles()

	Collect errors and warnings.






	
collect_output(force_update=False)

	Collects the outputs and stores them to the hdf file






	
collect_warnings()

	Collects warnings from the Sphinx run






	
compress(files_to_compress=None)

	Compress the output files of a job object.


	Parameters

	files_to_compress (list) – A list of files to compress (optional)










	
convergence_check()

	Checks if job has converged according to given cutoffs.






	
property exchange_correlation_functional

	




	
property fix_spin_constraint

	




	
from_directory(directory, file_name='structure.sx')

	




	
from_hdf(hdf=None, group_name=None)

	Recreates instance from the hdf5 file


	Parameters

	
	hdf (str) – Path to the hdf5 file


	group_name (str) – Name of the group which contains the object













	
get_charge_density()

	Gets the charge density from the hdf5 file. This value is normalized by the volume


	Returns

	pyiron.atomistics.volumetric.generic.VolumetricData










	
get_electrostatic_potential()

	Gets the electrostatic potential from the hdf5 file.


	Returns

	pyiron.atomistics.volumetric.generic.VolumetricData










	
get_n_ir_reciprocal_points(is_time_reversal=True, symprec=1e-05, ignore_magmoms=False)

	




	
get_scf_group(maxSteps=None, keepRhoFixed=False, dEnergy=None, algorithm='blockCCG')

	SCF group setting for SPHInX
for all args refer to calc_static or calc_minimize






	
get_structure_group(keep_angstrom=False)

	create a Sphinx Group object based on self.structure


	Parameters

	keep_angstrom (bool) – Store distances in Angstroms or Bohr










	
get_version_float()

	




	
property id_pyi_to_spx

	




	
property id_spx_to_pyi

	




	
load_basis_group()

	Load the basis Group.

The group is populated using setdefault to avoid
overwriting values that were previously (intentionally)
modified.






	
load_default_groups()

	Populates input groups with the default values.

Nearly every default simply points to a variable stored in
self.input.

Does not load job.input.structure or job.input.pawPot.
These groups should usually be modified via job.structure,
in which case they will be set at the last minute when
the job is run. These groups can be synced to job.structure
at any time using job.load_structure_group() and
job.load_species_group().






	
load_guess_group(update_spins=True)

	Load the initialGuess Group.

The group is populated using setdefault to avoid
overwriting values that were previously (intentionally)
modified.


	Parameters

	update_spins (bool) – whether or not to reload the
atomicSpin groups based on the latest structure.
Defaults to True.










	
load_hamilton_group()

	Load the PAWHamiltonian Group.

The group is populated using setdefault to avoid
overwriting values that were previously (intentionally)
modified.






	
load_main_group()

	Load the main Group.

The group is populated based on the
type of calculation and settings in the
GenericParameters (self.input).






	
load_species_group(check_overlap=True, potformat='VASP')

	Build the species Group object based on self.structure


	Parameters

	
	check_overlap (bool) – Whether to check overlap
(see set_check_overlap)


	potformat (str) – type of pseudopotentials that will be
read. Options are JTH or VASP.













	
load_structure_group(keep_angstrom=False)

	Build + load the structure group based on self.structure


	Parameters

	keep_angstrom (bool) – Store distances in Angstroms or Bohr










	
property plane_wave_cutoff

	




	
restart(job_name=None, job_type=None, from_charge_density=True, from_wave_functions=True)

	Restart a new job created from an existing calculation.
:param project: Project instance at which the new job should be created
:type project: pyiron.project.Project instance
:param job_name: Job name
:type job_name: str
:param job_type: Job type
:type job_type: str


	Returns

	New job



	Return type

	new_ham










	
restart_for_band_structure_calculations(job_name=None)

	Restart a new job created from an existing calculation
by reading the charge density for band structures.


	Parameters

	job_name (str/None) – Job name



	Returns

	new job instance



	Return type

	pyiron.sphinx.sphinx.sphinx










	
restart_from_charge_density(job_name=None, job_type='Sphinx', band_structure_calc=False)

	Restart a new job created from an existing calculation
by reading the charge density.


	Parameters

	
	job_name (str/None) – Job name


	job_type (str/None) – Job type. If not specified a Sphinx
job type is assumed (actually this is
all that’s currently supported)


	band_structure_calc (bool) – has to be True for band
structure calculations.






	Returns

	new job instance



	Return type

	pyiron.sphinx.sphinx.sphinx










	
restart_from_wave_functions(job_name=None, job_type='Sphinx')

	Restart a new job created from an existing calculation
by reading the wave functions.


	Parameters

	
	job_name (str) – Job name


	job_type (str) – Job type. If not specified a Sphinx
job type is assumed (actually this is
all that’s currently supported.)






	Returns

	new job instance



	Return type

	pyiron.sphinx.sphinx.sphinx










	
set_check_overlap(check_overlap=True)

	
	Parameters

	check_overlap (bool) – Whether to check overlap






	Comments:
	Certain PAW-pseudo-potentials have an intrinsic pathology:
their PAW overlap operator is not generally positive definite
(i.e., the PAW-corrected norm of a wavefunction could become
negative). SPHInX usually refuses to use such problematic
potentials. This behavior can be overridden by setting
check_overlap to False.










	
set_convergence_precision(ionic_energy=None, electronic_energy=None, ionic_forces=None)

	Sets the electronic and ionic convergence precision.

For ionic convergence either the energy or the force
precision is required.


	Parameters

	
	ionic_energy (float) – Ionic energy convergence precision (eV)


	electronic_energy (float) – Electronic energy convergence
precision (eV)


	ionic_forces (float) – Ionic force convergence precision (eV/A)













	
set_empty_states(n_empty_states=None)

	Function to set the number of empty states.


	Parameters

	
	n_empty_states (int/None) – Number of empty states.


	None (If) – 


	it to 'auto'. (sets) – 









	Comments:
	If this number is too low, the algorithm will not be
able to able to swap wave functions near the chemical
potential. If the number is too high, computation time
will be wasted for the higher energy states and
potentially lead to a memory problem.

In contrast to VASP, this function sets only the number
of empty states and not the number of total states.

The default value is 0.5*NIONS+3 for non-magnetic systems
and 1.5*NIONS+3 for magnetic systems










	
set_input_to_read_only()

	This function enforces read-only mode for the input classes,
but it has to be implemented in the individual classes.






	
set_mixing_parameters(method=None, n_pulay_steps=None, density_mixing_parameter=None, spin_mixing_parameter=None)

	
	Parameters

	
	method ('PULAY' or 'LINEAR') – mixing method (default: PULAY)


	n_pulay_steps (int) – number of previous densities to use for
the Pulay mixing (default: 7)


	density_mixing_parameter (float) – mixing proportion m defined by

rho^n = (m-1)*rho^(n-1)+m*preconditioner*rho_(opt) (default: 1)




	spin_mixing_parameter (float) – linear mixing parameter for
spin densities (default: 1)









	comments:
	A low value of density mixing parameter may lead
to a more stable convergence, but will slow down
the calculation if set too low.

Further information can be found on the website:
https://sxrepo.mpie.de










	
set_occupancy_smearing(smearing=None, width=None)

	Set how the finite temperature smearing is applied in
determining partial occupancies


	Parameters

	
	smearing (str) – Type of smearing (only fermi is
implemented anything else will be ignored)


	width (float) – Smearing width (eV) (default: 0.2)













	
to_hdf(hdf=None, group_name=None)

	Stores the instance attributes into the hdf5 file


	Parameters

	
	hdf (str) – Path to the hdf5 file


	group_name (str) – Name of the group which contains the object













	
validate_ready_to_run()

	Checks whether parameters are set appropriately. It does not
mean the simulation won’t run if it returns False.






	
write_input()

	Generate all the required input files for the Sphinx job.

Creates:
structure.sx: structure associated w/ job
all pseudopotential files
spins.in (if necessary): constrained spin moments
input.sx: main input file with all sub-groups

Automatically called by job.run()
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pyiron.sphinx.interactive module


	
class pyiron.sphinx.interactive.SphinxInt2(project, job_name)

	Bases: pyiron.sphinx.interactive.SphinxInteractive






	
class pyiron.sphinx.interactive.SphinxInteractive(project, job_name)

	Bases: pyiron.sphinx.base.SphinxBase, pyiron.atomistics.job.interactive.GenericInteractive


	
calc_minimize(electronic_steps=None, ionic_steps=None, max_iter=None, pressure=None, algorithm=None, retain_charge_density=False, retain_electrostatic_potential=False, ionic_energy=None, ionic_forces=None, volume_only=False)

	Setup the hamiltonian to perform ionic relaxations.

The convergence goal can be set using either the
ionic_energy as a limit for fluctuations in energy or the
ionic_forces.

Loads defaults for all Sphinx input groups, including a
ricQN-based main Group.


	Parameters

	
	retain_electrostatic_potential – 


	retain_charge_density – 


	algorithm – 


	pressure – 


	max_iter – 


	electronic_steps (int) – maximum number of electronic steps
per electronic convergence


	ionic_steps (int) – maximum number of ionic steps


	ionic_energy (float) – convergence goal in terms of
energy (optional)


	ionic_forces (float) – convergence goal in terms of
forces (optional)













	
calc_static(electronic_steps=400, blockSize=8, dSpinMoment=1e-08, algorithm=None, retain_charge_density=False, retain_electrostatic_potential=False)

	Function to setup the hamiltonian to perform static SCF DFT runs


	Parameters

	
	retain_electrostatic_potential – 


	retain_charge_density – 


	algorithm – 


	electronic_steps (int) – maximum number of electronic steps, which can be used to achieve convergence













	
property coarse_run

	




	
collect_output(force_update=False)

	Collects the outputs and stores them to the hdf file






	
get_structure(iteration_step=- 1, wrap_atoms=True)

	Gets the structure from a given iteration step of the simulation (MD/ionic relaxation). For static calculations
there is only one ionic iteration step
:param iteration_step: Step for which the structure is requested
:type iteration_step: int
:param wrap_atoms: True if the atoms are to be wrapped back into the unit cell
:type wrap_atoms: bool


	Returns

	The required structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
interactive_cells_getter()

	




	
interactive_close()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job. After the
interactive execution, the job can be closed using the interactive_close function.






	
interactive_energy_pot_getter()

	




	
interactive_energy_tot_getter()

	




	
interactive_fetch()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job. To access the
output data during the execution the interactive_fetch function is used.






	
interactive_forces_getter()

	




	
interactive_initialize_interface()

	




	
interactive_magnetic_forces_getter()

	




	
interactive_positions_getter()

	




	
interactive_positions_setter(positions)

	




	
interactive_spin_constraints_getter()

	




	
interactive_spin_constraints_setter(spins)

	




	
interactive_spins_getter()

	




	
load_main_group()

	Load the main Group.

The group is populated based on the
type of calculation and settings in the
GenericParameters (self.input).






	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_if_interactive_non_modal()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
property structure

	Returns:










	
class pyiron.sphinx.interactive.SphinxOutput(job)

	Bases: pyiron.atomistics.job.interactive.GenericInteractiveOutput


	
check_band_occupancy(plot=True)

	Check whether there are still empty bands available.


	Parameters

	plot (bool) – plots occupancy of the last step



	Returns

	True if there are still empty bands
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pyiron.sphinx.potential module


	
class pyiron.sphinx.potential.SphinxJTHPotentialFile(xc=None, selected_atoms=None)

	Bases: pyiron.vasp.potential.VaspPotentialAbstract

The Potential class is derived from the PotentialAbstract class, but instead of loading the potentials from a list,
the potentials are loaded from a file.


	Parameters

	xc (str) – Exchange correlation functional [‘PBE’, ‘LDA’]






	
add_new_element(parent_element, new_element)

	Adding a new user defined element with a different POTCAR file. It is assumed that the file exists


	Parameters

	
	parent_element (str) – Parent element


	new_element (str) – Name of the new element (the name of the folder where the new POTCAR file exists

















	
pyiron.sphinx.potential.find_potential_file(path)
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pyiron.sphinx.sphinx module


	
class pyiron.sphinx.sphinx.Sphinx(project, job_name)

	Bases: pyiron.sphinx.interactive.SphinxInteractive

Class to setup and run Sphinx simulations which is a derivative of pyiron_atomistics.job.generic.GenericJob.
The functions in these modules are written in such the function names and attributes are very generic
(get_structure(), molecular_dynamics(), version) but the functions are written to handle Sphinx specific input and
output.


	Parameters

	
	project – Project object (defines path where job will be created and stored)


	job_name (str) – name of the job (must be unique within this project path)
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pyiron.sphinx.structure module


	
pyiron.sphinx.structure.read_atoms(filename='structure.sx')

	
	Parameters

	filename (str) – Filename of the sphinx structure file



	Returns

	pyiron.objects.structure.atoms.Atoms instance
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pyiron.sphinx.volumetric_data module


	
class pyiron.sphinx.volumetric_data.SphinxVolumetricData

	Bases: pyiron.atomistics.volumetric.generic.VolumetricData

General class for parsing and manipulating volumetric static within Sphinx.

The basic idea of the Base class is adapted from the pymatgen vasp
VolumetricData class:

http://pymatgen.org/_modules/pymatgen/io/vasp/outputs.html#VolumetricData


	
property diff_data

	Volumtric difference data (3D)


	Type

	numpy.ndarray










	
from_file(filename, normalize=True)

	Parses volumetric data from a sphinx binary (.sxb) file.


	Parameters

	
	filename (str) – Path of file to parse


	normalize (boolean) – Flag to normalize by the volume of the cell













	
from_hdf(hdf5, group_name='volumetric_data')

	Extract a VolumetricData instance from an HDF5 file.


	Parameters

	
	hdf5 (pyiron.base.generic.hdfio.ProjectHDFio) – The HDF
file/path to read the data


	group_name (str) – The name of the group under which
the data have been stored






	Returns

	
	The
	VolumetricData instance









	Return type

	pyiron.atomistics.volumetric.generic.VolumetricData










	
to_hdf(hdf5, group_name='volumetric_data')

	Writes the data as a group to a HDF5 file


	Parameters

	
	hdf5 (pyiron.base.generic.hdfio.ProjectHDFio) – The
HDF file/path to write the data


	group_name (str) – The name of the group under which
the data must be stored













	
property total_data

	Total volumtric data (3D)


	Type

	numpy.ndarray
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pyiron.sphinx package


Submodules



	pyiron.sphinx.base module

	pyiron.sphinx.interactive module

	pyiron.sphinx.potential module

	pyiron.sphinx.sphinx module

	pyiron.sphinx.structure module

	pyiron.sphinx.volumetric_data module








Module contents
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pyiron.table.datamining module


	
class pyiron.table.datamining.FunctionContainer

	Bases: object

Class which is able to append, store and retreive a set of functions.






	
class pyiron.table.datamining.JobFilters

	Bases: object

Certain predefined job filters


	
static job_name_contains(job_name_segment)

	




	
static job_type(job_type)

	








	
class pyiron.table.datamining.PyironTable(project, name=None)

	Bases: object

Class for easy, efficient, and pythonic analysis of data from pyiron projects


	Parameters

	
	project (pyiron.project.Project/None) – The project to analyze


	name (str) – Name of the pyiron table









	
col_to_value(col_name)

	




	
convert_dict(input_dict)

	




	
create_table(enforce_update=False, level=3, file=None, job_status_list=None)

	




	
property db_filter_function

	Function to filter the a project database table before job specific functions are applied.

The function must take a pyiron project table in the pandas.DataFrame format (project.job_table()) and return a
boolean pandas.DataSeries with the same number of rows as the project table

Example


	def function(df):
	return (df[“chemicalformula”==”H2”]) & (df[“hamilton”==”Vasp”])










	
property filter

	Object containing pre-defined filter functions


	Returns

	The object containing the filters



	Return type

	pyiron.table.datamining.JobFilters










	
property filter_function

	Function to filter each job before more expensive functions are applied






	
from_hdf()

	




	
get_dataframe()

	




	
list_groups()

	




	
list_nodes()

	




	
load(name=None)

	




	
property name

	Name of the table. Takes the project name if not specified


	Returns

	Name of the table



	Return type

	str










	
refill_dict(diff_dict_lst)

	




	
save(name=None)

	




	
static str_to_value(input_val)

	




	
to_hdf()

	




	
static total_lst_of_keys(diff_dict_lst)

	








	
class pyiron.table.datamining.TableJob(project, job_name)

	Bases: pyiron.base.job.generic.GenericJob


	
property add

	




	
property analysis_project

	




	
property convert_to_object

	




	
property db_filter_function

	




	
property enforce_update

	




	
property filter

	




	
property filter_function

	




	
from_hdf(hdf=None, group_name=None)

	Restore pyiron table job from HDF5


	Parameters

	
	hdf – 


	group_name – 













	
get_dataframe()

	
	Returns

	pandas.Dataframe










	
property project_level

	




	
property pyiron_table

	




	
property ref_project

	




	
run_static()

	The run static function is called by run to execute the simulation.






	
to_hdf(hdf=None, group_name=None)

	Store pyiron table job in HDF5


	Parameters

	
	hdf – 


	group_name – 













	
update_table(job_status_list=None)

	Update the pyiron table object, add new columns if a new function was added or add new rows for new jobs


	Parameters

	job_status_list (list/None) – List of job status which are added to the table by default [“finished”]










	
validate_ready_to_run()

	Validate that the calculation is ready to be executed. By default no generic checks are performed, but one could
check that the input information is complete or validate the consistency of the input at this point.






	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.










	
pyiron.table.datamining.always_true(_)

	A function that always returns True no matter what!


	Returns

	True



	Return type

	bool










	
pyiron.table.datamining.always_true_pandas(job_table)

	A function which returns a pandas Series with all True values based on the size of the input pandas dataframe
:param job_table: Input dataframe
:type job_table: pandas.DataFrame


	Returns

	A series of True values



	Return type

	pandas.Series













            

          

      

      

    

  

  
    
    
    pyiron.table.funct module
    

    
 
  

    
      
          
            
  


pyiron.table.funct module


	
pyiron.table.funct.get_average_waves(job)

	




	
pyiron.table.funct.get_convergence_check(job)

	




	
pyiron.table.funct.get_e_band(job)

	




	
pyiron.table.funct.get_e_conv_level(job)

	




	
pyiron.table.funct.get_ekin_error(job)

	




	
pyiron.table.funct.get_elements(job)

	




	
pyiron.table.funct.get_encut(job)

	




	
pyiron.table.funct.get_energy_free(job)

	




	
pyiron.table.funct.get_energy_free_per_atom(job)

	




	
pyiron.table.funct.get_energy_int(job)

	




	
pyiron.table.funct.get_energy_int_per_atom(job)

	




	
pyiron.table.funct.get_energy_tot(job)

	




	
pyiron.table.funct.get_energy_tot_per_atom(job)

	




	
pyiron.table.funct.get_equilibrium_parameters(job)

	




	
pyiron.table.funct.get_f_states(job)

	




	
pyiron.table.funct.get_forces(job)

	




	
pyiron.table.funct.get_incar(job)

	




	
pyiron.table.funct.get_ismear(job)

	




	
pyiron.table.funct.get_job_id(job)

	




	
pyiron.table.funct.get_job_name(job)

	




	
pyiron.table.funct.get_magnetic_structure(job)

	




	
pyiron.table.funct.get_majority(lst, minority=False)

	




	
pyiron.table.funct.get_majority_crystal_structure(job)

	




	
pyiron.table.funct.get_majority_species(job)

	




	
pyiron.table.funct.get_n_equ_kpts(job)

	




	
pyiron.table.funct.get_n_kpts(job)

	




	
pyiron.table.funct.get_number_of_final_electronic_steps(job)

	




	
pyiron.table.funct.get_number_of_ionic_steps(job)

	




	
pyiron.table.funct.get_number_of_species(job)

	




	
pyiron.table.funct.get_plane_waves(job)

	




	
pyiron.table.funct.get_sigma(job)

	




	
pyiron.table.funct.get_structure(job)

	




	
pyiron.table.funct.get_total_number_of_atoms(job)

	




	
pyiron.table.funct.get_volume(job)

	




	
pyiron.table.funct.get_volume_per_atom(job)
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pyiron.table package


Submodules



	pyiron.table.datamining module

	pyiron.table.funct module








Module contents
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pyiron.testing.executable module


	
class pyiron.testing.executable.ExampleExecutable

	Bases: object

Simple python executable that resembles the behavior of a real job, i.e., it processes input files, generates
output files and can perform restarts. Will be mainly used to test the genericJob class.


	
get_energy(alat)

	Based on the lattice constant a random energy is calculated.


	Parameters

	alat (float) – lattice constant



	Returns

	list of n random energy values, where n equals self._count



	Return type

	(list)










	
read_restart()

	Read a restart file for a continous simulation divided into multiple jobs.






	
run()

	Run executes the job as part of a subprocess. The input is written to an input file, then the executable is
executed and finally the output file is collected and converted to HDF5 format for future processing.






	
run_lib(input_dict)

	Run lib executes the job directly in Python instead of calling a separate subprocess, this is faster for all
Python jobs but not available for non Python jobs. No input or output files are generated when running in
library mode, instead all input is provided as an input dictionary and the output is returned as a list.


	Parameters

	input_dict (dict) – input consisting of [“alpha”, “alat”, “count”]



	Returns

	alat(float), count(int), energy(list)



	Return type

	list










	
write_restart()

	Write a restart file for a continous simulation divided into multiple jobs.
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pyiron.testing.randomatomistic module


	
class pyiron.testing.randomatomistic.AtomisticExampleJob(project, job_name)

	Bases: pyiron.testing.randomatomistic.ExampleJob, pyiron.atomistics.job.interactive.GenericInteractive

ExampleJob generating a list of random numbers to simulate energy fluctuations.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted, running,
	aborted, collect, suspended, refresh, busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel or in
serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’, ‘ScriptJob’,
	‘ListMaster’]










	
from_hdf(hdf=None, group_name=None)

	Restore the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
get_structure(iteration_step=- 1, wrap_atoms=True)

	Gets the structure from a given iteration step of the simulation (MD/ionic relaxation). For static calculations
there is only one ionic iteration step
:param iteration_step: Step for which the structure is requested
:type iteration_step: int


	Returns

	atomistics.structure.atoms.Atoms object










	
run_if_interactive()

	Run the job as Python library and store the result in the HDF5 File.


	Returns

	job ID



	Return type

	int










	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
property structure

	Returns:






	
to_hdf(hdf=None, group_name=None)

	Store the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional

















	
class pyiron.testing.randomatomistic.ExampleInput(input_file_name=None)

	Bases: pyiron.base.generic.parameters.GenericParameters

Input class for the ExampleJob based on the GenericParameters class.


	Parameters

	input_file_name (str) – Name of the input file - optional






	
load_default()

	Loading the default settings for the input file.










	
class pyiron.testing.randomatomistic.ExampleJob(project, job_name)

	Bases: pyiron.base.job.generic.GenericJob

ExampleJob generating a list of random numbers to simulate energy fluctuations.


	Parameters

	
	project (ProjectHDFio) – ProjectHDFio instance which points to the HDF5 file the job is stored in


	job_name (str) – name of the job, which has to be unique within the project









	
.. attribute:: job_name

	name of the job, which has to be unique within the project






	
.. attribute:: status

	
	execution status of the job, can be one of the following [initialized, appended, created, submitted, running,
	aborted, collect, suspended, refresh, busy, finished]










	
.. attribute:: job_id

	unique id to identify the job in the pyiron database






	
.. attribute:: parent_id

	job id of the predecessor job - the job which was executed before the current one in the current job series






	
.. attribute:: master_id

	job id of the master job - a meta job which groups a series of jobs, which are executed either in parallel or in
serial.






	
.. attribute:: child_ids

	list of child job ids - only meta jobs have child jobs - jobs which list the meta job as their master






	
.. attribute:: project

	Project instance the jobs is located in






	
.. attribute:: project_hdf5

	ProjectHDFio instance which points to the HDF5 file the job is stored in






	
.. attribute:: job_info_str

	short string to describe the job by it is job_name and job ID - mainly used for logging






	
.. attribute:: working_directory

	working directory of the job is executed in - outside the HDF5 file






	
.. attribute:: path

	path to the job as a combination of absolute file system path and path within the HDF5 file.






	
.. attribute:: version

	Version of the hamiltonian, which is also the version of the executable unless a custom executable is used.






	
.. attribute:: executable

	Executable used to run the job - usually the path to an external executable.






	
.. attribute:: library_activated

	For job types which offer a Python library pyiron can use the python library instead of an external executable.






	
.. attribute:: server

	Server object to handle the execution environment for the job.






	
.. attribute:: queue_id

	the ID returned from the queuing system - it is most likely not the same as the job ID.






	
.. attribute:: logger

	logger object to monitor the external execution and internal pyiron warnings.






	
.. attribute:: restart_file_list

	list of files which are used to restart the calculation from these files.






	
.. attribute:: job_type

	
	Job type object with all the available job types: [‘ExampleJob’, ‘SerialMaster’, ‘ParallelMaster’, ‘ScriptJob’,
	‘ListMaster’]










	
collect_logfiles()

	Collect the errors from the info.log file and store them in the HDF5 file






	
collect_output()

	Parse the output files of the example job and store the results in the HDF5 File.






	
collect_output_log(file_name='output.log')

	general purpose routine to extract output from logfile


	Parameters

	file_name (str) – output.log - optional










	
collect_warnings()

	Collect the warnings if any were written to the info.log file and store them in the HDF5 file






	
from_hdf(hdf=None, group_name=None)

	Restore the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
interactive_close()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job. After the
interactive execution, the job can be closed using the interactive_close function.






	
run_if_interactive()

	Run the job as Python library and store the result in the HDF5 File.


	Returns

	job ID



	Return type

	int










	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
to_hdf(hdf=None, group_name=None)

	Store the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
write_input()

	Call routines that generate the codespecifc input files
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pyiron.testing package


Submodules



	pyiron.testing.executable module

	pyiron.testing.randomatomistic module








Module contents
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pyiron.thermodynamics.hessian module


	
class pyiron.thermodynamics.hessian.HessianJob(project, job_name)

	Bases: pyiron.atomistics.job.interactive.GenericInteractive


	
calculate_forces()

	




	
from_hdf(hdf=None, group_name=None)

	Restore the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
interactive_close()

	Returns:






	
interactive_position_setter(positions)

	




	
run_if_interactive()

	Run the job as Python library and store the result in the HDF5 File.


	Returns

	job ID



	Return type

	int










	
set_force_constants(force_constants)

	




	
set_reference_structure(structure)

	




	
to_hdf(hdf=None, group_name=None)

	Store the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional
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pyiron.thermodynamics.interfacemethod module


	
pyiron.thermodynamics.interfacemethod.analyse_minimized_structure(ham)

	




	
pyiron.thermodynamics.interfacemethod.calc_temp_iteration(basis, temperature_next, project_parameter, timestep, nve_run_time_steps, fit_range, center, debug_plot=True)

	




	
pyiron.thermodynamics.interfacemethod.check_for_holes(temperature_next, strain_value_lst, nve_run_time_steps, project_parameter, debug_plot=True)

	




	
pyiron.thermodynamics.interfacemethod.create_job_template(job_name, structure, project_parameter)

	




	
pyiron.thermodynamics.interfacemethod.fix_iso(job)

	




	
pyiron.thermodynamics.interfacemethod.fix_z_dir(job)

	




	
pyiron.thermodynamics.interfacemethod.freeze_one_half(basis)

	




	
pyiron.thermodynamics.interfacemethod.generate_random_seed(project_parameter)

	




	
pyiron.thermodynamics.interfacemethod.generate_structure(project_parameter)

	




	
pyiron.thermodynamics.interfacemethod.get_center_point(strain_result_lst=None, pressure_result_lst=None, center=None)

	




	
pyiron.thermodynamics.interfacemethod.get_initial_melting_temperature_guess(project_parameter, ham_minimize_vol, temperature_next=None)

	




	
pyiron.thermodynamics.interfacemethod.get_nve_job_name(temperature_next, strain, steps_lst, nve_run_time_steps)

	




	
pyiron.thermodynamics.interfacemethod.get_press(ham, step=20)

	




	
pyiron.thermodynamics.interfacemethod.get_strain_lst(fit_range=0.02, points=21, strain_result_lst=None, pressure_result_lst=None, center=None)

	




	
pyiron.thermodynamics.interfacemethod.get_voronoi_volume(temperature_next, strain_lst, nve_run_time_steps, project_parameter)

	




	
pyiron.thermodynamics.interfacemethod.half_velocity(job, temperature)

	




	
pyiron.thermodynamics.interfacemethod.initialise_iterators(project_parameter)

	




	
pyiron.thermodynamics.interfacemethod.minimize_pos(structure, project_parameter, max_iter=1000)

	




	
pyiron.thermodynamics.interfacemethod.minimize_vol(structure, project_parameter, max_iter=1000)

	




	
pyiron.thermodynamics.interfacemethod.next_calc(structure, temperature, project_parameter, run_time_steps=10000)

	




	
pyiron.thermodynamics.interfacemethod.next_step_funct(number_of_atoms, key_max, structure_left, structure_right, temperature_left, temperature_right, distribution_initial_half, structure_after_minimization, run_time_steps, project_parameter)

	




	
pyiron.thermodynamics.interfacemethod.npt_liquid(temperature_solid, temperature_liquid, basis, project_parameter, timestep=1.0)

	




	
pyiron.thermodynamics.interfacemethod.npt_solid(temperature, basis, project_parameter, timestep=1.0)

	




	
pyiron.thermodynamics.interfacemethod.plot_equilibration(temperature_next, strain_lst, nve_run_time_steps, project_parameter, debug_plot=True)

	




	
pyiron.thermodynamics.interfacemethod.plot_melting_point_prediction(strain_value_lst, pressure_value_lst, temperature_value_lst, boundary_value=0.25, debug_plot=True)

	




	
pyiron.thermodynamics.interfacemethod.plot_solid_liquid_ratio(temperature_next, strain_lst, nve_run_time_steps, project_parameter, debug_plot=True)

	




	
pyiron.thermodynamics.interfacemethod.ratio_selection(strain_lst, ratio_lst, pressure_lst, temperature_lst, ratio_boundary, debug_plot=True)

	




	
pyiron.thermodynamics.interfacemethod.remove_selective_dynamics(basis)

	




	
pyiron.thermodynamics.interfacemethod.round_temperature_next(temperature_next)

	




	
pyiron.thermodynamics.interfacemethod.set_server(job, project_parameter)

	




	
pyiron.thermodynamics.interfacemethod.setup_liquid_job(job_name, basis, temperature, project_parameter, timestep=1.0)

	




	
pyiron.thermodynamics.interfacemethod.strain_circle(basis_relative, temperature_next, nve_run_time_steps, project_parameter, timestep=1.0, strain_result_lst=None, pressure_result_lst=None, center=None, fit_range=0.02)

	




	
pyiron.thermodynamics.interfacemethod.validate_convergence(pr, temperature_left, temperature_next, temperature_right, enable_iteration, timestep_iter, timestep_lst, timestep, fit_range_iter, fit_range_lst, fit_range, nve_run_time_steps_iter, nve_run_time_steps_lst, nve_run_time_steps, strain_result_lst, pressure_result_lst, step_count, step_dict, boundary_value, ratio_boundary, convergence_goal, output_file='melting.json')

	







            

          

      

      

    

  

  
    
    
    pyiron.thermodynamics.sxphonons module
    

    
 
  

    
      
          
            
  


pyiron.thermodynamics.sxphonons module


	
class pyiron.thermodynamics.sxphonons.SxDynMat(project, job_name)

	Bases: pyiron.base.job.generic.GenericJob


	
property child_id_lst

	




	
property child_lst

	




	
collect_logfiles()

	Collect the log files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
get_hesse_matrix()

	




	
static matrix_to_str(matrix)

	Function to convert an numpy matrix to an Sphinx input compatible matrix.


	Parameters

	matrix (numpy.d2type) – the matrix to be converted



	Returns

	the matrix representation in the Sphinx input.



	Return type

	str










	
static vector_to_str(vector)

	Function to convert an numpy vector to an Sphinx input compatible vector.


	Parameters

	vector (numpy.d2type) – the vector to be converted



	Returns

	the vector representation in the Sphinx input.



	Return type

	str










	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.






	
write_sxdynmat(file_name='sxdynmat.sx', cwd=None)

	








	
class pyiron.thermodynamics.sxphonons.SxHarmPotTst(project, job_name)

	Bases: pyiron.atomistics.job.atomistic.AtomisticGenericJob


	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
from_hdf(hdf=None, group_name=None)

	Restore the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
get_hesse_matrix()

	




	
property md_job

	




	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
to_hdf(hdf=None, group_name=None)

	Store the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
validate_ready_to_run()

	Returns:






	
write_harmpot(cwd, file_name='harmpot.sx')

	




	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.






	
write_structure(cwd, file_name='structure_wrapper.sx')

	








	
class pyiron.thermodynamics.sxphonons.SxPhonons(project, job_name)

	Bases: pyiron.atomistics.master.parallel.AtomisticParallelMaster


	
collect_output()

	Returns:






	
get_hesse_matrix()

	




	
run_static()

	The run_static function is executed within the GenericJob class and depending on the run_mode of the
Parallelmaster and its child jobs a more specific run function is selected.










	
class pyiron.thermodynamics.sxphonons.SxPhononsJobGenerator(job, no_job_checks=False)

	Bases: pyiron.base.master.parallel.JobGenerator


	
static job_name(parameter)

	




	
modify_job(job, parameter)

	




	
property parameter_list

	Returns:
(list)










	
class pyiron.thermodynamics.sxphonons.SxUniqDispl(project, job_name)

	Bases: pyiron.atomistics.job.atomistic.AtomisticGenericJob


	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
extract_structure(working_directory)

	




	
from_hdf(hdf=None, group_name=None)

	Restore the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
property id_pyi_to_spx

	




	
property id_spx_to_pyi

	




	
list_structures()

	




	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
to_hdf(hdf=None, group_name=None)

	Store the ExampleJob object in the HDF5 File


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.






	
write_structure(cwd, file_name='structure_wrapper.sx')
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pyiron.thermodynamics package


Submodules



	pyiron.thermodynamics.hessian module

	pyiron.thermodynamics.interfacemethod module

	pyiron.thermodynamics.sxphonons module








Module contents
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pyiron.vasp.base module


	
class pyiron.vasp.base.DFTOutput

	Bases: object

This class stores the DFT specific output


	
log_dict

	A dictionary of all tags and values of DFT data


	Type

	dict










	
from_hdf(hdf)

	Reads the attributes and reconstructs the object from a hdf file
:param hdf: The hdf5 instance






	
to_hdf(hdf)

	Save the object in a HDF5 file


	Parameters

	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – HDF path to which the object is to be saved














	
class pyiron.vasp.base.GenericOutput

	Bases: object

This class stores the generic output like different structures, energies and forces from a simulation in a highly
generic format. Usually the user does not have to access this class.


	
log_dict

	A dictionary of all tags and values of generic data (positions, forces, etc)


	Type

	dict










	
property bands

	




	
from_hdf(hdf)

	Reads the attributes and reconstructs the object from a hdf file
:param hdf: The hdf5 instance






	
to_hdf(hdf)

	Save the object in a HDF5 file


	Parameters

	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – HDF path to which the object is to be saved














	
class pyiron.vasp.base.Incar(input_file_name=None, table_name='incar')

	Bases: pyiron.base.generic.parameters.GenericParameters

Class to control the INCAR file of a vasp simulation


	
load_default()

	Loads the default file content










	
class pyiron.vasp.base.Input

	Bases: object

Handles setting the input parameters for a VASP job.


	
incar

	.vasp.vasp.Incar instance to handle the INCAR file inputs in VASP






	
kpoints

	vasp.vasp.Kpoints instance to handle the KPOINTS file inputs in VASP






	
potcar

	vasp.vasp.Potcar instance to set the appropriate POTCAR files for the simulation





Ideally, the user would not have to access the Input instance unless the user wants to set an extremely specific
VASP tag which can’t se set using functions in Vasp().

Examples

>>> atoms =  CrystalStructure("Pt", BravaisBasis="fcc", a=3.98)
>>> ham = VaspBase("trial")
>>> ham.structure = atoms
>>> ham.calc_static()
>>> assert(atoms==ham.structure)
>>> assert(ham.input.incar["ISIF"]==-1)






	
from_hdf(hdf)

	Reads the attributes and reconstructs the object from a hdf file


	Parameters

	hdf – The hdf5 instance










	
to_hdf(hdf)

	Save the object in a HDF5 file


	Parameters

	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – HDF path to which the object is to be saved










	
write(structure, modified_elements, directory=None)

	Writes all the input files to a specified directory


	Parameters

	
	structure (atomistics.structure.atoms.Atoms instance) – Structure to be written


	directory (str) – The working directory for the VASP run

















	
class pyiron.vasp.base.Kpoints(input_file_name=None, table_name='kpoints')

	Bases: pyiron.base.generic.parameters.GenericParameters

Class to control the KPOINTS file of a vasp simulation


	
from_hdf(hdf, group_name=None)

	Restore the GenericParameters from an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str) – HDF5 subgroup name - optional













	
load_default()

	Loads the default file content






	
set_kmesh_by_density(structure)

	




	
set_kpoints_file(method=None, size_of_mesh=None, shift=None, n_path=None, path=None)

	Sets appropriate tags and values in the KPOINTS file
:param method: Type of meshing scheme (Gamma, MP, Manual or Line)
:type method: str
:param size_of_mesh: List of size 1x3 specifying the required mesh size
:type size_of_mesh: list/numpy.ndarray
:param shift: List of size 1x3 specifying the user defined shift from the Gamma point
:type shift: list
:param n_path: Number of points per trace for line mode
:type n_path: int
:param path: List of tuples including path coorinate and name.
:type path: list






	
to_hdf(hdf, group_name=None)

	Store the GenericParameters in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object


	group_name (str) – HDF5 subgroup name - optional

















	
class pyiron.vasp.base.Output

	Bases: object

Handles the output from a VASP simulation.


	
electronic_structure

	Gives the electronic structure of the system






	
electrostatic_potential

	Gives the electrostatic/local potential of the system






	
charge_density

	Gives the charge density of the system






	
collect(directory='/home/docs/checkouts/readthedocs.org/user_builds/pyiron/checkouts/pyiron-0.2.17/docs', sorted_indices=None)

	Collects output from the working directory


	Parameters

	
	directory (str) – Path to the directory


	sorted_indices (np.array/None) – 













	
from_hdf(hdf)

	Reads the attributes and reconstructs the object from a hdf file
:param hdf: The hdf5 instance






	
property structure

	Getter for the output structure






	
to_hdf(hdf)

	Save the object in a HDF5 file


	Parameters

	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – HDF path to which the object is to be saved














	
class pyiron.vasp.base.VaspBase(project, job_name)

	Bases: pyiron.dft.job.generic.GenericDFTJob

Class to setup and run and analyze VASP simulations which is a derivative of pyiron.objects.job.generic.GenericJob.
The functions in these modules are written in such the function names and attributes are very generic
(get_structure(), molecular_dynamics(), version) but the functions are written to handle VASP specific input/output.


	Parameters

	
	project (pyiron.project.Project instance) – Specifies the project path among other attributes


	job_name (str) – Name of the job









	
input

	Instance which handles the input


	Type

	pyiron.vasp.vasp.Input









Examples

Let’s say you need to run a vasp simulation where you would like to control the input parameters manually. To
set up a static dft run with Gaussian smearing and a k-point MP mesh of [6, 6, 6]. You would have to set it up
as shown below:

>>> ham = VaspBase(job_name="trial_job")
>>> ham.input.incar[IBRION] = -1
>>> ham.input.incar[ISMEAR] = 0
>>> ham.input.kpoints.set_kpoints_file(size_of_mesh=[6, 6, 6])





However, the according to pyiron’s philosophy, it is recommended to avoid using code specific tags like IBRION,
ISMEAR etc. Therefore the recommended way to set this calculation is as follows:

>>> ham = VaspBase(job_name="trial_job")
>>> ham.calc_static()
>>> ham.set_occupancy_smearing(smearing="gaussian")
>>> ham.set_kpoints(mesh=[6, 6, 6])
The exact same tags as in the first examples are set automatically.






	
append_charge_density(job_specifier=None, path=None)

	Append charge density file (CHGCAR)


	Parameters

	
	job_specifier (str/int) – name of the job or job ID


	path (str) – path to CHGCAR file













	
append_wave_function(job_specifier=None, path=None)

	Append wave function file (WAVECAR)


	Parameters

	
	job_specifier (str/int) – name of the job or job ID


	path (str) – path to WAVECAR file













	
calc_md(temperature=None, n_ionic_steps=1000, n_print=1, time_step=1.0, retain_charge_density=False, retain_electrostatic_potential=False, **kwargs)

	Sets appropriate tags for molecular dynamics in VASP


	Parameters

	
	temperature (int/float/list) – Temperature/ range of temperatures in Kelvin


	n_ionic_steps (int) – Maximum number of ionic steps


	n_print (int) – Prints outputs every n_print steps


	time_step (float) – time step (fs)


	retain_charge_density (bool) – True id the charge density should be written


	retain_electrostatic_potential (bool) – True if the electrostatic potential should be written













	
calc_minimize(electronic_steps=400, ionic_steps=100, max_iter=None, pressure=None, algorithm=None, retain_charge_density=False, retain_electrostatic_potential=False, ionic_energy=None, ionic_forces=None, volume_only=False)

	Function to setup the hamiltonian to perform ionic relaxations using DFT. The ISIF tag has to be supplied
separately.


	Parameters

	
	electronic_steps (int) – Maximum number of electronic steps


	ionic_steps (int) – Maximum number of ionic


	max_iter (int) – Maximum number of iterations


	pressure (float) – External pressure to be applied


	algorithm (str) – Type of VASP algorithm to be used “Fast”/”Accurate”


	retain_charge_density (bool) – True if the charge density should be written


	retain_electrostatic_potential (boolean) – True if the electrostatic potential should be written


	ionic_energy (float) – Ionic energy convergence criteria (eV)


	ionic_forces (float) – Ionic forces convergence criteria (overwrites ionic energy) (ev/A)


	volume_only (bool) – Option to relax only the volume (keeping the relative coordinates fixed













	
calc_static(electronic_steps=400, algorithm=None, retain_charge_density=False, retain_electrostatic_potential=False)

	Function to setup the hamiltonian to perform static SCF DFT runs.


	Parameters

	
	electronic_steps (int) – Maximum number of electronic steps


	algorithm (str) – Type of VASP algorithm to be used “Fast”/”Accurate”


	retain_charge_density (bool) – True if


	retain_electrostatic_potential (bool) – True/False













	
cleanup(files_to_remove='WAVECAR', 'CHGCAR', 'CHG', 'vasprun.xml')

	Removes excess files (by default: WAVECAR, CHGCAR, CHG)






	
collect_errors()

	Collects errors from the VASP run






	
collect_logfiles()

	Collect errors and warnings.






	
collect_output()

	Collects the outputs and stores them to the hdf file






	
collect_warnings()

	Collects warnings from the VASP run






	
compress(files_to_compress=None)

	Compress the output files of a job object.


	Parameters

	files_to_compress (list) – A list of files to compress (optional)










	
convergence_check()

	Validate the convergence of the calculation.


	Returns

	If the calculation is converged



	Return type

	(bool)










	
copy_hamiltonian(job_name)

	Copies a job to new one with a different name.


	Parameters

	job_name (str) – Job name



	Returns

	New job



	Return type

	pyiron.vasp.vasp.Vasp










	
property exchange_correlation_functional

	The exchange correlation functional used (LDA or GGA)






	
property fix_spin_constraint

	Tells if the type of constraints the spins have for this calculation


	Type

	bool










	
property fix_symmetry

	




	
from_directory(directory)

	The Vasp instance is created by parsing the input and output from the specified directory


	Parameters

	directory (str) – Path to the directory










	
from_hdf(hdf=None, group_name=None)

	Recreates instance from the hdf5 file


	Parameters

	
	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – The HDF file/path to read the data from


	group_name (str) – The name of the group under which the data must be stored as













	
get_charge_density()

	Gets the charge density from the hdf5 file. This value is normalized by the volume


	Returns

	atomistics.volumetric.generic.VolumetricData instance










	
get_eddrmm_handling()

	
	Returns

	status of EDDRMM handling



	Return type

	str










	
get_electronic_structure()

	Gets the electronic structure instance from the hdf5 file


	Returns

	pyiron.atomistics.waves.electronic.ElectronicStructure instance










	
get_electrostatic_potential()

	Gets the electrostatic potential from the hdf5 file.


	Returns

	atomistics.volumetric.generic.VolumetricData instance










	
get_final_structure_from_file(filename='CONTCAR')

	Get the final structure of the simulation usually from the CONTCAR file


	Parameters

	filename (str) – Path to the CONTCAR file in VASP



	Returns

	The final structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
get_icharg_value(icharg=None, self_consistent_calc=None)

	Gives the correct ICHARG value for the restart calculation.


	Parameters

	
	icharg (int/None) – If given, this value will be checked for validity and returned.


	self_consistent_calc (bool/None) – If ‘True’ returns 1, if ‘False’ returns 11,
if ‘None’ returns based on the job either 1 or 11.






	Returns

	the icharg tag



	Return type

	int










	
get_magnetic_moments(iteration_step=- 1)

	Gives the magnetic moments of a calculation for each iteration step.


	Parameters

	iteration_step (int) – Step for which the structure is requested



	Returns

	array of final magmetic moments or None if no magnetic moment is given



	Return type

	numpy.ndarray/None










	
get_nelect()

	Returns the number of electrons in the systems


	Returns

	Number of electrons in the system



	Return type

	float










	
get_rwigs()

	Gets the radii of Wigner-Seitz cell. (RWIGS tag)


	Returns

	dictionary of radii



	Return type

	dict










	
list_potentials()

	Lists all the possible POTCAR files for the elements in the structure depending on the XC functional


	Returns

	a list of available potentials



	Return type

	list










	
property plane_wave_cutoff

	Plane wave energy cutoff in eV






	
property potential

	




	
property potential_available

	




	
property potential_list

	




	
property potential_view

	




	
property publication

	




	
reset_output()

	Resets the output instance






	
restart(job_name=None, job_type=None)

	Restart a new job created from an existing Vasp calculation.


	Parameters

	
	job_name (str) – Job name


	job_type (str) – Job type. If not specified a Vasp job type is assumed






	Returns

	New job



	Return type

	new_ham (vasp.vasp.Vasp instance)










	
restart_for_band_structure_calculations(job_name=None)

	Restart a new job created from an existing Vasp calculation by reading the charge density
for band structure calculations.


	Parameters

	job_name (str/None) – Job name



	Returns

	New job



	Return type

	new_ham (vasp.vasp.Vasp instance)










	
restart_from_charge_density(job_name=None, job_type=None, icharg=None, self_consistent_calc=None)

	Restart a new job created from an existing Vasp calculation by reading the charge density.


	Parameters

	
	job_name (str/None) – Job name


	job_type (str/None) – Job type. If not specified a Vasp job type is assumed


	icharg (int/None) – If given, this value will be checked for validity and returned.


	self_consistent_calc (bool/None) – If ‘True’ returns 1, if ‘False’ returns 11,
if ‘None’ returns based on the job either 1 or 11.






	Returns

	New job



	Return type

	new_ham (vasp.vasp.Vasp instance)










	
restart_from_wave_and_charge(job_name=None, job_type=None, icharg=None, self_consistent_calc=None, istart=1)

	Restart a new job created from an existing Vasp calculation by reading the charge density and the wave
function.


	Parameters

	
	job_name (str/None) – Job name


	job_type (str/None) – Job type. If not specified a Vasp job type is assumed


	icharg (int/None) – If given, this value will be checked for validity and returned.


	self_consistent_calc (bool/None) – If ‘True’ returns 1, if ‘False’ returns 11,
if ‘None’ returns based on the job either 1 or 11.


	istart (int) – Vasp ISTART tag






	Returns

	New job



	Return type

	new_ham (vasp.vasp.Vasp instance)










	
restart_from_wave_functions(job_name=None, job_type=None, istart=1)

	Restart a new job created from an existing Vasp calculation by reading the wave functions.


	Parameters

	
	job_name (str/None) – Job name


	job_type (str/None) – Job type. If not specified a Vasp job type is assumed


	istart (int) – Vasp ISTART tag






	Returns

	New job



	Return type

	new_ham (vasp.vasp.Vasp instance)










	
set_algorithm(algorithm='Fast', ialgo=None)

	Sets the type of electronic minimization algorithm


	Parameters

	
	algorithm (str) – Algorithm defined by VASP (Fast, Normal etc.)


	ialgo (int) – Sets the IALGO tag in VASP. If not none, this overwrites algorithm













	
set_convergence_precision(ionic_energy=0.001, electronic_energy=1e-07, ionic_forces=0.01)

	Sets the electronic and ionic convergence precision. For ionic convergence either the energy or the force
precision is required


	Parameters

	
	ionic_energy (float) – Ionic energy convergence precision (eV)


	electronic_energy (float) – Electronic energy convergence precision (eV)


	ionic_forces (float) – Ionic force convergence precision (eV/A)













	
set_coulomb_interactions(interaction_type=2, ldau_print=True)

	Write the on-site Coulomb interactions in the INCAR file


	Parameters

	
	interaction_type (int) – Type of Coulombic interaction
1 - Asimov method
2 - Dudarev method


	ldau_print (boolean) – True/False













	
set_dipole_correction(direction=2, dipole_center=None)

	Apply a dipole correction using the dipole layer method proposed by Neugebauer & Scheffler [https://doi.org/10.1103/PhysRevB.46.16067]


	Parameters

	
	direction (int) – Direction along which the field has to be applied (0, 1, or 2)


	dipole_center (list/numpy.ndarray) – Position of the center of the dipole (not the center of the vacuum) in
relative coordinates













	
set_eddrmm_handling(status='warn')

	Sets the way, how EDDRMM warning is handled.


	Parameters

	status (str) – new status of EDDRMM handling (can be ‘warn’, ‘ignore’, or ‘restart’)










	
set_electric_field(e_field=0.1, direction=2, dipole_center=None)

	Set an external electric field using the dipole layer method proposed by Neugebauer & Scheffler [https://doi.org/10.1103/PhysRevB.46.16067]


	Parameters

	
	e_field (float) – Magnitude of the external electric field (eV/A)


	direction (int) – Direction along which the field has to be applied (0, 1, or 2)


	dipole_center (list/numpy.ndarray) – Position of the center of the dipole (not the center of the vacuum) in
relative coordinates













	
set_empty_states(n_empty_states=None)

	Sets the number of empty states in the calculation
:param n_empty_states: Required number of empty states
:type n_empty_states: int






	
set_fft_mesh(nx=None, ny=None, nz=None)

	Set the number of points in the respective directions for the 3D FFT mesh used for computing the charge density
or electrostatic potentials. In VASP, using PAW potentials, this refers to the “finer fft mesh”. If no values
are set, the default settings from Vasp are used to set the number of grid points.


	Parameters

	
	nx (int) – Number of points on the x-grid


	ny (int) – Number of points on the y-grid


	nz (int) – Number of points on the z-grid













	
set_for_band_structure_calc(num_points, structure=None, read_charge_density=True)

	Sets up the input for a non self-consistent bandstructure calculation


	Parameters

	
	num_points (int) – Number of k-points along the total BZ path


	structure (atomistics.structure.atoms.Atoms instance) – Structure for which the bandstructure is to be
generated. (default is the input structure)


	read_charge_density (boolean) – If True, a charge density from a previous SCF run is used (recommended)













	
set_input_to_read_only()

	This function enforces read-only mode for the input classes, but it has to be implement in the individual
classes.






	
set_mixing_parameters(method=None, n_pulay_steps=None, density_mixing_parameter=None, spin_mixing_parameter=None)

	
	Parameters

	
	method (str) – 


	n_pulay_steps (int) – 


	density_mixing_parameter (float) – 


	spin_mixing_parameter (float) – 













	
set_occupancy_smearing(smearing='fermi', width=0.2, ismear=None)

	Set how the finite temperature smearing is applied in determining partial occupancies


	Parameters

	
	smearing (str) – Type of smearing (fermi/gaussian etc.)


	width (float) – Smearing width (eV)


	ismear (int) – Directly sets the ISMEAR tag. Overwrites the smearing tag













	
set_rwigs(rwigs_dict)

	Sets the radii of Wigner-Seitz cell. (RWIGS tag)


	Parameters

	rwigs_dict (dict) – Dictionary of species and corresponding radii.
(structure has to be defined before)










	
set_spin_constraint(lamb, rwigs_dict, direction=False, norm=False)

	Sets spin constrains including ‘LAMBDA’ and ‘RWIGS’.


	Parameters

	
	lamb (float) – LAMBDA tag


	rwigs_dict (dict) – Dictionary of species and corresponding radii.
(structure has to be defined before)


	direction (bool) – (True/False) constrain spin direction.


	norm (bool) – (True/False) constrain spin norm (magnitude).













	
property sorted_indices

	How the original atom indices are ordered in the vasp format (species by species)






	
property spin_constraints

	Returns True if the calculation is spin polarized






	
stop_calculation(next_electronic_step=False)

	Call to stop the VASP calculation


	Parameters

	next_electronic_step (bool) – True if the next electronic step should be calculated










	
property structure

	Returns:






	
to_hdf(hdf=None, group_name=None)

	Stores the instance attributes into the hdf5 file


	Parameters

	
	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – The HDF file/path to write the data to


	group_name (str) – The name of the group under which the data must be stored as













	
validate_ready_to_run()

	Returns:






	
property write_charge_density

	True if the charge density file CHGCAR file is/should be written






	
property write_electrostatic_potential

	True if the local potential or electrostatic potential LOCPOT file is/should be written






	
write_input()

	Call routines that generate the INCAR, POTCAR, KPOINTS and POSCAR input files






	
write_magmoms()

	Write the magnetic moments in INCAR from that assigned to the species






	
property write_resolved_dos

	True if the resolved DOS should be written (in the vasprun.xml file)






	
property write_wave_funct

	True if the wave function file WAVECAR file is/should be written










	
exception pyiron.vasp.base.VaspCollectError

	Bases: ValueError






	
pyiron.vasp.base.get_k_mesh_by_cell(cell, kspace_per_in_ang=0.1)

	
	Parameters

	
	cell – 


	kspace_per_in_ang – 








Returns:
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pyiron.vasp.interactive module


	
class pyiron.vasp.interactive.DFTOutput

	Bases: pyiron.vasp.base.DFTOutput

This class stores the DFT specific output


	
log_dict

	A dictionary of all tags and values of DFT data


	Type

	dict










	
to_hdf(hdf)

	Save the object in a HDF5 file


	Parameters

	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – HDF path to which the object is to be saved














	
class pyiron.vasp.interactive.GenericOutput

	Bases: pyiron.vasp.base.GenericOutput

This class stores the generic output like different structures, energies and forces from a simulation in a highly
generic format. Usually the user does not have to access this class.


	
log_dict

	A dictionary of all tags and values of generic data (positions, forces, etc)


	Type

	dict










	
to_hdf(hdf)

	Save the object in a HDF5 file


	Parameters

	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – HDF path to which the object is to be saved














	
class pyiron.vasp.interactive.Output

	Bases: pyiron.vasp.base.Output

Handles the output from a VASP simulation.


	
electronic_structure

	Gives the electronic structure of the system






	
electrostatic_potential

	Gives the electrostatic/local potential of the system






	
charge_density

	Gives the charge density of the system










	
class pyiron.vasp.interactive.VaspInteractive(project, job_name)

	Bases: pyiron.vasp.base.VaspBase, pyiron.atomistics.job.interactive.GenericInteractive


	
calc_md(temperature=None, n_ionic_steps=1000, n_print=1, time_step=1.0, retain_charge_density=False, retain_electrostatic_potential=False, **kwargs)

	Sets appropriate tags for molecular dynamics in VASP


	Parameters

	
	temperature (int/float/list) – Temperature/ range of temperatures in Kelvin


	n_ionic_steps (int) – Maximum number of ionic steps


	n_print (int) – Prints outputs every n_print steps


	time_step (float) – time step (fs)


	retain_charge_density (bool) – True id the charge density should be written


	retain_electrostatic_potential (bool) – True if the electrostatic potential should be written













	
calc_minimize(electronic_steps=400, ionic_steps=100, max_iter=None, pressure=None, algorithm=None, retain_charge_density=False, retain_electrostatic_potential=False, ionic_energy=None, ionic_forces=None, volume_only=False)

	Function to setup the hamiltonian to perform ionic relaxations using DFT. The ISIF tag has to be supplied
separately.


	Parameters

	
	electronic_steps (int) – Maximum number of electronic steps


	ionic_steps (int) – Maximum number of ionic


	max_iter (int) – Maximum number of iterations


	pressure (float) – External pressure to be applied


	algorithm (str) – Type of VASP algorithm to be used “Fast”/”Accurate”


	retain_charge_density (bool) – True if the charge density should be written


	retain_electrostatic_potential (boolean) – True if the electrostatic potential should be written


	ionic_energy (float) – Ionic energy convergence criteria (eV)


	ionic_forces (float) – Ionic forces convergence criteria (overwrites ionic energy) (ev/A)


	volume_only (bool) – Option to relax only the volume (keeping the relative coordinates fixed













	
get_structure(iteration_step=- 1, wrap_atoms=True)

	Gets the structure from a given iteration step of the simulation (MD/ionic relaxation). For static calculations
there is only one ionic iteration step
:param iteration_step: Step for which the structure is requested
:type iteration_step: int
:param wrap_atoms: True if the atoms are to be wrapped back into the unit cell
:type wrap_atoms: bool


	Returns

	The required structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
interactive_close()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job. After the
interactive execution, the job can be closed using the interactive_close function.






	
interactive_energy_pot_getter()

	




	
interactive_energy_tot_getter()

	




	
property interactive_enforce_structure_reset

	




	
interactive_fetch()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job. To access the
output data during the execution the interactive_fetch function is used.






	
interactive_forces_getter()

	




	
interactive_initialize_interface()

	




	
interactive_positions_setter(positions)

	




	
run_if_interactive()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
run_if_interactive_non_modal()

	For jobs which executables are available as Python library, those can also be executed with a library call
instead of calling an external executable. This is usually faster than a single core python job.






	
property structure

	Returns:






	
validate_ready_to_run()

	Returns:
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pyiron.vasp.metadyn module


	
class pyiron.vasp.metadyn.MetadynInput

	Bases: pyiron.vasp.base.Input


	
from_hdf(hdf)

	Reads the attributes and reconstructs the object from a hdf file


	Parameters

	hdf – The hdf5 instance










	
to_hdf(hdf)

	Save the object in a HDF5 file


	Parameters

	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – HDF path to which the object is to be saved










	
write(structure, modified_elements, directory=None)

	Writes all the input files to a specified directory


	Parameters

	
	structure (atomistics.structure.atoms.Atoms instance) – Structure to be written


	directory (str) – The working directory for the VASP run

















	
class pyiron.vasp.metadyn.MetadynOutput

	Bases: pyiron.vasp.base.Output


	
collect(directory='/home/docs/checkouts/readthedocs.org/user_builds/pyiron/checkouts/pyiron-0.2.17/docs', sorted_indices=None)

	Collects output from the working directory


	Parameters

	
	directory (str) – Path to the directory


	sorted_indices (np.array/None) – 













	
to_hdf(hdf)

	Save the object in a HDF5 file


	Parameters

	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – HDF path to which the object is to be saved














	
class pyiron.vasp.metadyn.VaspMetadyn(project, job_name)

	Bases: pyiron.vasp.vasp.Vasp

Class to setup and run and analyze VASP and VASP metadynamics simulations. For more details see the appropriate VASP
documentation [https://cms.mpi.univie.ac.at/vasp/vasp/Advanced_MD_techniques.html]

This class is a derivative of pyiron.objects.job.generic.GenericJob. The functions in these modules are written in
such the function names and attributes are very generic (get_structure(), molecular_dynamics(), version) but the
functions are written to handle VASP specific input/output.


	Parameters

	
	project (pyiron.project.Project instance) – Specifies the project path among other attributes


	job_name (str) – Name of the job








Examples

Let’s say you need to run a vasp simulation where you would like to control the input parameters manually. To
set up a static dft run with Gaussian smearing and a k-point MP mesh of [6, 6, 6]. You would have to set it up
as shown below:

>>> ham = Vasp(job_name="trial_job")
>>> ham.input.incar[IBRION] = -1
>>> ham.input.incar[ISMEAR] = 0
>>> ham.input.kpoints.set(size_of_mesh=[6, 6, 6])





However, the according to pyiron’s philosophy, it is recommended to avoid using code specific tags like IBRION,
ISMEAR etc. Therefore the recommended way to set this calculation is as follows:

>>> ham = Vasp(job_name="trial_job")
>>> ham.calc_static()
>>> ham.set_occupancy_smearing(smearing="gaussian")
>>> ham.set_kpoints(mesh=[6, 6, 6])
The exact same tags as in the first examples are set automatically.






	
from_hdf(hdf=None, group_name=None)

	Recreates instance from the hdf5 file


	Parameters

	
	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – The HDF file/path to read the data from


	group_name (str) – The name of the group under which the data must be stored as













	
set_complex_constraint(name, constraint_type, coefficient_dict, biased=False, increment=0.0)

	Set complex constraints based on defined primitive constraints.


	Parameters

	
	name (str) – Name of the complex constraint


	constraint_type (str) – Type of the constraint  (has to be part of supported_complex_constraints


	coefficient_dict (dict) – Dictionary containing the primitive constraint name as the key and the
constraint coefficient as the values


	biased (bool) – True if potential bias is to be applied (biased MD and metadynamics calculations)


	increment (float) – Increment in the constraint variable at every time step













	
set_primitive_constraint(name, constraint_type, atom_indices, biased=False, increment=0.0)

	Function to set primitive geometric constraints  in VASP.


	Parameters

	
	name (str) – Name of the constraint


	constraint_type (str) – Type of the constraint  (has to be part of supported_primitive_constraints


	atom_indices (int/list/numpy.ndarray) – Indices of the atoms for which the constraint should be applied


	biased (bool) – True if potential bias is to be applied (biased MD and metadynamics calculations)


	increment (float) – Increment in the constraint variable at every time step













	
to_hdf(hdf=None, group_name=None)

	Stores the instance attributes into the hdf5 file


	Parameters

	
	hdf (pyiron.base.generic.hdfio.ProjectHDFio) – The HDF file/path to write the data to


	group_name (str) – The name of the group under which the data must be stored as













	
write_constraints()

	Function to write constraint parameters in the INCAR and ICONST files






	
write_input()

	Call routines that generate the INCAR, POTCAR, KPOINTS and POSCAR input files
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pyiron.vasp.outcar module


	
class pyiron.vasp.outcar.Outcar

	Bases: object

This module is used to parse VASP OUTCAR files.


	
parse_dict

	A dictionary with all the useful quantities parsed from an OUTCAR file after from_file() is
executed


	Type

	dict










	
from_file(filename='OUTCAR')

	Parse and store relevant quantities from the OUTCAR file into parse_dict.


	Parameters

	filename (str) – Filename of the OUTCAR file to parse










	
from_hdf(hdf, group_name='outcar')

	Load output from an HDF5 file


	Parameters

	
	hdf (pyiron.base.generic.hdfio.FileHDFio) – HDF5 group or file


	group_name (str) – Name of the HDF5 group













	
static get_all_total_energies(filename='OUTCAR', lines=None)

	Gets the energy at every electronic step


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	A list of energie for every electronic step at every ionic step



	Return type

	list










	
static get_broyden_mixing_mesh(filename='OUTCAR', lines=None)

	Gets the Broyden mixing mesh size


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	Mesh size



	Return type

	int










	
get_cells(filename='OUTCAR', lines=None)

	Gets the cell size and shape for every ionic step from the OUTCAR file


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	A 3x3xM array of the cell shape in $AA$

where M is the number of time steps





	Return type

	numpy.ndarray










	
static get_dipole_moments(filename='OUTCAR', lines=None)

	Get the electric dipole moment at every electronic step


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	A list of dipole moments in (eA) for each electronic step



	Return type

	list










	
static get_energy_sigma_0(filename='OUTCAR', lines=None)

	Gets the total energy for every ionic step from the OUTCAR file


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	A 1xM array of the total energies in $eV$

where M is the number of time steps





	Return type

	numpy.ndarray










	
static get_energy_without_entropy(filename='OUTCAR', lines=None)

	Gets the total energy for every ionic step from the OUTCAR file


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	A 1xM array of the total energies in $eV$

where M is the number of time steps





	Return type

	numpy.ndarray










	
static get_fermi_level(filename='OUTCAR', lines=None)

	Getting the Fermi-level (Kohn_Sham) from the OUTCAR file


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	The Kohn-Sham Fermi level in eV



	Return type

	float










	
get_forces(filename='OUTCAR', lines=None, n_atoms=None)

	Gets the forces for every ionic step from the OUTCAR file


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file


	n_atoms (int/None) – number of ions in OUTCAR






	Returns

	A Nx3xM array of forces in $eV / AA$

where N is the number of atoms and M is the number of time steps





	Return type

	numpy.ndarray










	
static get_irreducible_kpoints(filename='OUTCAR', reciprocal=True, weight=True, planewaves=True, lines=None)

	Function to extract the irreducible kpoints from the OUTCAR file


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	reciprocal (bool) – Get either the reciprocal or the cartesian coordinates


	weight (bool) – Get the weight assigned to the irreducible kpoints


	planewaves (bool) – Get the planewaves assigned to the irreducible kpoints


	lines (list/None) – lines read from the file






	Returns

	An array of k-points



	Return type

	numpy.ndarray










	
static get_kinetic_energy_error(filename='OUTCAR', lines=None)

	Get the kinetic energy error


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	The kinetic energy error in eV



	Return type

	float










	
static get_magnetization(filename='OUTCAR', lines=None)

	Gets the magnetization


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	A list with the mgnetization values



	Return type

	list










	
static get_nelect(filename='OUTCAR', lines=None)

	Returns the number of electrons in the simulation


	Parameters

	
	filename (str) – OUTCAR filename


	lines (list/None) – lines read from the file






	Returns

	The number of electrons in the simulation



	Return type

	float










	
static get_number_of_atoms(filename='OUTCAR', lines=None)

	Returns the number of ions in the simulation


	Parameters

	
	filename (str) – OUTCAR filename


	lines (list/None) – lines read from the file






	Returns

	The number of ions in the simulation



	Return type

	int










	
get_positions(filename='OUTCAR', lines=None, n_atoms=None)

	Gets the positions for every ionic step from the OUTCAR file


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file


	n_atoms (int/None) – number of ions in OUTCAR






	Returns

	A Nx3xM array of positions in $AA$

where N is the number of atoms and M is the number of time steps





	Return type

	numpy.ndarray










	
get_positions_and_forces(filename='OUTCAR', lines=None, n_atoms=None)

	Gets the forces and positions for every ionic step from the OUTCAR file


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file


	n_atoms (int/None) – number of ions in OUTCAR






	Returns

	[positions, forces] (sequence)
numpy.ndarray: A Nx3xM array of positions in $AA$
numpy.ndarray: A Nx3xM array of forces in $eV / AA$

where N is the number of atoms and M is the number of time steps












	
static get_steps(filename='OUTCAR', lines=None)

	
	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	Steps during the simulation



	Return type

	numpy.ndarray










	
static get_stresses(filename='OUTCAR', lines=None, si_unit=True)

	
	Parameters

	
	filename (str) – Input filename


	lines (list/None) – lines read from the file


	si_unit (bool) – True SI units are used






	Returns

	An array of stress values



	Return type

	numpy.ndarray










	
static get_temperatures(filename='OUTCAR', lines=None)

	Gets the temperature at each ionic step (applicable for MD)


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	An array of temperatures in Kelvin



	Return type

	numpy.ndarray










	
get_time(filename='OUTCAR', lines=None)

	Time after each simulation step (for MD)


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	An array of time values in fs



	Return type

	numpy.ndarray










	
static get_total_energies(filename='OUTCAR', lines=None)

	Gets the total energy for every ionic step from the OUTCAR file


	Parameters

	
	filename (str) – Filename of the OUTCAR file to parse


	lines (list/None) – lines read from the file






	Returns

	A 1xM array of the total energies in $eV$

where M is the number of time steps





	Return type

	numpy.ndarray










	
to_hdf(hdf, group_name='outcar')

	Store output in an HDF5 file


	Parameters

	
	hdf (pyiron.base.generic.hdfio.FileHDFio) – HDF5 group or file


	group_name (str) – Name of the HDF5 group













	
to_hdf_minimal(hdf, group_name='outcar')

	Store minimal output in an HDF5 file (output unique to OUTCAR)


	Parameters

	
	hdf (pyiron.base.generic.hdfio.FileHDFio) – HDF5 group or file


	group_name (str) – Name of the HDF5 group
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pyiron.vasp.potential module


	
class pyiron.vasp.potential.Potcar(input_file_name=None, table_name='potcar')

	Bases: pyiron.base.generic.parameters.GenericParameters


	
load_default()

	Load defaults resets the dataset in the background to be empty






	
modify(**modify)

	Modify values for existing parameters. The command is called as modify(param1=val1, param2=val2, …)


	Parameters

	
	separator (str) – needed if the parameter name contains special characters such as par:
use then as input: modify(separator=”:”, par=val) - optional


	append_if_not_present (bool) – do not raise an exception but append the parameter in practice use set(par=val)
- default=False


	**modify_dict (dict) – dictionary of parameter names and values













	
pot_path_dict = {'GGA': 'paw-gga-pbe', 'LDA': 'paw-lda', 'PBE': 'paw-gga-pbe'}

	




	
potcar_set_structure(structure, modified_elements)

	




	
write_file(file_name, cwd=None)

	
	Parameters

	
	file_name – 


	cwd – 








Returns:










	
class pyiron.vasp.potential.VaspPotential(selected_atoms=None)

	Bases: object

The Potential class is derived from the PotentialAbstract class, but instead of loading the potentials from a list,
the potentials are loaded from a file.


	Parameters

	path (str) – path to the potential list










	
class pyiron.vasp.potential.VaspPotentialAbstract(potential_df=None, default_df=None, selected_atoms=None)

	Bases: pyiron.atomistics.job.potentials.PotentialAbstract


	Parameters

	
	potential_df – 


	default_df – 


	selected_atoms – 









	
default()

	




	
find(element)

	Find the potentials


	Parameters

	element (set, str) – element or set of elements for which you want the possible LAMMPS potentials



	Returns

	of possible potentials for the element or the combination of elements



	Return type

	list










	
find_default(element)

	




	
list()

	List the available potentials


	Returns

	of possible potentials for the element or the combination of elements



	Return type

	list










	
list_potential_names()

	








	
class pyiron.vasp.potential.VaspPotentialFile(xc=None, selected_atoms=None)

	Bases: pyiron.vasp.potential.VaspPotentialAbstract

The Potential class is derived from the PotentialAbstract class, but instead of loading the potentials from a list,
the potentials are loaded from a file.


	Parameters

	xc (str) – Exchange correlation functional [‘PBE’, ‘LDA’]






	
add_new_element(parent_element, new_element)

	Adding a new user defined element with a different POTCAR file. It is assumed that the file exists


	Parameters

	
	parent_element (str) – Parent element


	new_element (str) – Name of the new element (the name of the folder where the new POTCAR file exists

















	
class pyiron.vasp.potential.VaspPotentialSetter(element_lst)

	Bases: object


	
to_dict()

	








	
pyiron.vasp.potential.find_potential_file(path)

	




	
pyiron.vasp.potential.get_enmax_among_species(symbol_lst, return_list=False, xc='PBE')

	Given a list of species symbols, finds the largest applicable encut.


	Parameters

	
	symbol_lst (list) – The list of species symbols.


	return_list (bool) – Whether to return the list of all ENMAX values (in the same order as species_lst along with
the largest value). (Default is False.)


	xc ("GGA"/"PBE"/"LDA") – The exchange correlation functional for which the POTCARs were generated. (Default is “PBE”.)






	Returns

	The largest ENMAX among the POTCAR files for all the species.
[optional](list): The ENMAX value corresponding to each species.



	Return type

	(float)
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pyiron.vasp.procar module


	
class pyiron.vasp.procar.Procar

	Bases: object

This module contains routines to parse VASP PROCAR files.


	
from_file(filename)
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pyiron.vasp.report module


	
class pyiron.vasp.report.Report

	Bases: object

This module is used to parse VASP REPORT files


	
from_file(filename='REPORT')

	Reads values from files and stores it in the parse_dict attribute


	Parameters

	filename (str) – Path to the file that needs to be parsed
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pyiron.vasp.structure module


	
pyiron.vasp.structure.atoms_from_string(string, read_velocities=False, species_list=None)

	Routine to convert a string list read from a input/output structure file and convert into Atoms instance


	Parameters

	
	string (list) – A list of strings (lines) read from the POSCAR/CONTCAR/CHGCAR/LOCPOT file


	read_velocities (bool) – True if the velocities from a CONTCAR file should be read (predictor corrector)


	species_list (list/numpy.ndarray) – A list of species of the atoms






	Returns

	The required structure object



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
pyiron.vasp.structure.get_species_list_from_potcar(filename='POTCAR')

	Generates the species list from a POTCAR type file


	Parameters

	filename (str) – Input filename



	Returns

	A list of species symbols



	Return type

	list










	
pyiron.vasp.structure.manip_contcar(filename, new_filename, add_pos)

	Manipulate a CONTCAR/POSCAR file by adding something to the positions


	Parameters

	
	filename (str) – Filename/path of the input file


	new_filename (str) – Filename/path of the output file


	add_pos (list/numpy.ndarray) – Array of values to be added to the positions of the input













	
pyiron.vasp.structure.read_atoms(filename='CONTCAR', return_velocities=False, species_list=None, species_from_potcar=False)

	Routine to read structural static from a POSCAR type file


	Parameters

	
	filename (str) – Input filename


	return_velocities (bool) – True if the predictor corrector velocities are read (only from MD output)


	species_list (list/numpy.ndarray) – A list of the species (if not present in the POSCAR file or a POTCAR in the


	directory) (same) – 


	species_from_potcar (bool) – True if the species list should be read from the POTCAR file in the same directory






	Returns

	The generated structure object



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
pyiron.vasp.structure.vasp_sorter(structure)

	Routine to sort the indices of a structure as it would be when written to a POSCAR file


	Parameters

	structure (pyiron.atomistics.structure.atoms.Atoms) – The structure whose indices need to be sorted



	Returns

	A list of indices which is sorted by the corresponding species for writing to POSCAR



	Return type

	list










	
pyiron.vasp.structure.write_poscar(structure, filename='POSCAR', write_species=True, cartesian=True)

	Writes a POSCAR type file from a structure object


	Parameters

	
	structure (pyiron.atomistics.structure.atoms.Atoms) – The structure instance to be written to the POSCAR format


	filename (str) – Output filename


	write_species (bool) – True if the species should be written to the file


	cartesian (bool) – True if the positions are written in Cartesian coordinates
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pyiron.vasp.vasp module


	
class pyiron.vasp.vasp.Vasp(project, job_name)

	Bases: pyiron.vasp.interactive.VaspInteractive

Class to setup and run and analyze VASP simulations which is a derivative of pyiron.objects.job.generic.GenericJob.
The functions in these modules are written in such the function names and attributes are very generic
(get_structure(), molecular_dynamics(), version) but the functions are written to handle VASP specific input/output.


	Parameters

	
	project (pyiron.project.Project instance) – Specifies the project path among other attributes


	job_name (str) – Name of the job








Examples

Let’s say you need to run a vasp simulation where you would like to control the input parameters manually. To
set up a static dft run with Gaussian smearing and a k-point MP mesh of [6, 6, 6]. You would have to set it up
as shown below:

>>> ham = Vasp(job_name="trial_job")
>>> ham.input.incar[IBRION] = -1
>>> ham.input.incar[ISMEAR] = 0
>>> ham.input.kpoints.set_kpoints_file(size_of_mesh=[6, 6, 6])





However, the according to pyiron’s philosophy, it is recommended to avoid using code specific tags like IBRION,
ISMEAR etc. Therefore the recommended way to set this calculation is as follows:

>>> ham = Vasp(job_name="trial_job")
>>> ham.calc_static()
>>> ham.set_occupancy_smearing(smearing="gaussian")
>>> ham.set_kpoints(mesh=[6, 6, 6])
The exact same tags as in the first examples are set automatically.
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pyiron.vasp.vasprun module


	
class pyiron.vasp.vasprun.Vasprun

	Bases: object

This module is used to parse vasprun.xml files and store the data consistent with the pyiron input/output storage
formats.


	
vasprun_dict

	
	Dictionary containing all information from the calculation parsed from the vasprun.xml
	file. If you consider a simulation with N atoms and M ionic steps





‘positions’ (numpy.ndarray): MxNx3 array containing all the relative positions
‘cell’ (numpy.ndarray): Mx3x3 array containing all the size and shape of cells at every iteration point
‘forces’ (numpy.ndarray): MxNx3 array containing all the forces in eV/A
‘total_energies’ (numpy.ndarray): 1xM array containing all the total energies in eV


	Type

	dict










	
from_file(filename='vasprun.xml')

	Parsing vasprun.xml from the working directory


	Parameters

	filename (str) – Path to the vasprun file










	
get_electronic_structure()

	Get’s the electronic structure from the VASP calculation


	Returns

	The electronic structure object



	Return type

	pyiron.atomistics.waves.electronic.ElectronicStructure










	
get_final_structure()

	Gets the final structure from the simulation


	Returns

	The final structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
get_initial_structure()

	Gets the initial structure from the simulation


	Returns

	The initial structure



	Return type

	pyiron.atomistics.structure.atoms.Atoms










	
parse_atom_information_to_dict(node, d)

	Parses atom information from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed













	
parse_calc_to_dict(node, d)

	Parses ionic step data from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed













	
parse_eigenvalues_to_dict(node, d)

	Parses eigenvalue and occupancy data from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed













	
parse_fermi_level_to_dict(node, d)

	Parses fermi level from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed













	
static parse_item_to_dict(node, d)

	Parses values from an item to a dictionary


	Parameters

	
	node (etree.Element instance) – Node to be parsed


	d (dict) – The dictionary to which data is to be parsed






	Returns

	d (dictionary)










	
parse_kpoints_to_dict(node, d)

	Parses k-points data from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed













	
parse_parameters(node, d)

	Parses parameter data from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed













	
parse_partial_dos_to_dict(node, d)

	Parses partial dos data from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed













	
parse_projected_dos_to_dict(node, d)

	Parses partial dos data from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed













	
parse_recursively(node, d, key_name=None)

	Parses recursively from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed


	key_name (str) – Forcefully assign a key name in case it is not present in the xml file













	
parse_root_to_dict()

	Parses from the main xml root.






	
parse_scf(node)

	Parses the total energy and dipole moments for a VASP calculation


	Parameters

	node – (xml.etree.Element instance): The node to parse



	Returns

	Dictionary to containing parsed data



	Return type

	d (dict)










	
parse_structure_to_dict(node, d)

	Parses structure from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed













	
parse_total_dos_to_dict(node, d)

	Parses total dos data from a node to a dictionary


	Parameters

	
	node (xml.etree.Element instance) – The node to parse


	d (dict) – The dictionary to which data is to be parsed

















	
exception pyiron.vasp.vasprun.VasprunError

	Bases: ValueError






	
pyiron.vasp.vasprun.clean_character(a, remove_char=' ')

	
	Parameters

	
	a (str) – String to be cleaned


	remove_char (str) – Character to be replaced






	Returns

	The clean string



	Return type

	str










	
pyiron.vasp.vasprun.clean_key(a, remove_char=' ')

	Replaces blanck spaces from a string for a dictionary key with “_”


	Parameters

	
	a (str) – String to be cleaned


	remove_char (str) – Character to be replaced






	Returns

	The clean string



	Return type

	str
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pyiron.vasp.vaspsol module


	
class pyiron.vasp.vaspsol.VaspSol(project, job_name)

	Bases: pyiron.vasp.vasp.Vasp
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pyiron.vasp.volumetric_data module


	
class pyiron.vasp.volumetric_data.VaspVolumetricData

	Bases: pyiron.atomistics.volumetric.generic.VolumetricData

General class for parsing and manipulating volumetric static within VASP. The basic idea of the Base class is
adapted from the pymatgen vasp VolumtricData class

http://pymatgen.org/_modules/pymatgen/io/vasp/outputs.html#VolumetricData


	
property diff_data

	Volumtric difference data (3D)


	Type

	numpy.ndarray










	
from_file(filename, normalize=True)

	Parsing the contents of from a file


	Parameters

	
	filename (str) – Path of file to parse


	normalize (boolean) – Flag to normalize by the volume of the cell













	
from_hdf(hdf5, group_name='volumetric_data')

	Recreating the VolumetricData instance by reading data from the HDF5 files


	Parameters

	
	hdf5 (pyiron.base.generic.hdfio.ProjectHDFio) – The HDF file/path to write the data to


	group_name (str) – The name of the group under which the data must be stored as






	Returns

	The VolumetricData instance



	Return type

	pyiron.atomistics.volumetric.generic.VolumetricData










	
to_hdf(hdf5, group_name='volumetric_data')

	Writes the data as a group to a HDF5 file


	Parameters

	
	hdf5 (pyiron.base.generic.hdfio.ProjectHDFio) – The HDF file/path to write the data to


	group_name (str) – The name of the group under which the data must be stored as













	
property total_data

	Total volumtric data (3D)


	Type

	numpy.ndarray
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pyiron.vasp package


Submodules



	pyiron.vasp.base module

	pyiron.vasp.interactive module

	pyiron.vasp.metadyn module

	pyiron.vasp.outcar module

	pyiron.vasp.potential module

	pyiron.vasp.procar module

	pyiron.vasp.report module

	pyiron.vasp.structure module

	pyiron.vasp.vasp module

	pyiron.vasp.vasprun module

	pyiron.vasp.vaspsol module

	pyiron.vasp.volumetric_data module








Module contents
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pyiron package


Subpackages



	pyiron.atomistics package
	Subpackages
	pyiron.atomistics.generic package
	Submodules

	Module contents





	pyiron.atomistics.job package
	Submodules

	Module contents





	pyiron.atomistics.master package
	Submodules

	Module contents





	pyiron.atomistics.nma package
	Submodules

	Module contents





	pyiron.atomistics.structure package
	Submodules

	Module contents





	pyiron.atomistics.thermodynamics package
	Submodules

	Module contents





	pyiron.atomistics.volumetric package
	Submodules

	Module contents









	Module contents





	pyiron.base package
	Subpackages
	pyiron.base.database package
	Submodules

	Module contents





	pyiron.base.generic package
	Submodules

	Module contents





	pyiron.base.job package
	Submodules

	Module contents





	pyiron.base.master package
	Submodules

	Module contents





	pyiron.base.project package
	Submodules

	Module contents





	pyiron.base.pyio package
	Submodules

	Module contents





	pyiron.base.server package
	Submodules

	Module contents





	pyiron.base.settings package
	Submodules

	Module contents









	Module contents





	pyiron.cli package
	Submodules
	pyiron.cli.install module

	pyiron.cli.ls module

	pyiron.cli.reloadfile module

	pyiron.cli.rm module

	pyiron.cli.wrapper module





	Module contents





	pyiron.dft package
	Subpackages
	pyiron.dft.job package
	Submodules

	Module contents





	pyiron.dft.master package
	Submodules

	Module contents





	pyiron.dft.waves package
	Submodules

	Module contents









	Module contents





	pyiron.gaussian package
	Submodules
	pyiron.gaussian.gaussian module





	Module contents





	pyiron.gpaw package
	Submodules
	pyiron.gpaw.gpaw module

	pyiron.gpaw.pyiron_ase module





	Module contents





	pyiron.interactive package
	Submodules
	pyiron.interactive.scipy_minimizer module

	pyiron.interactive.sxextoptint module





	Module contents





	pyiron.lammps package
	Submodules
	pyiron.lammps.base module

	pyiron.lammps.control module

	pyiron.lammps.interactive module

	pyiron.lammps.lammps module

	pyiron.lammps.potential module

	pyiron.lammps.structure module





	Module contents





	pyiron.quickff package
	Submodules
	pyiron.quickff.quickff module





	Module contents





	pyiron.sphinx package
	Submodules
	pyiron.sphinx.base module

	pyiron.sphinx.interactive module

	pyiron.sphinx.potential module

	pyiron.sphinx.sphinx module

	pyiron.sphinx.structure module

	pyiron.sphinx.volumetric_data module





	Module contents





	pyiron.table package
	Submodules
	pyiron.table.datamining module

	pyiron.table.funct module





	Module contents





	pyiron.testing package
	Submodules
	pyiron.testing.executable module

	pyiron.testing.randomatomistic module





	Module contents





	pyiron.thermodynamics package
	Submodules
	pyiron.thermodynamics.hessian module

	pyiron.thermodynamics.interfacemethod module

	pyiron.thermodynamics.sxphonons module





	Module contents





	pyiron.vasp package
	Submodules
	pyiron.vasp.base module

	pyiron.vasp.interactive module

	pyiron.vasp.metadyn module

	pyiron.vasp.outcar module

	pyiron.vasp.potential module

	pyiron.vasp.procar module

	pyiron.vasp.report module

	pyiron.vasp.structure module

	pyiron.vasp.vasp module

	pyiron.vasp.vasprun module

	pyiron.vasp.vaspsol module

	pyiron.vasp.volumetric_data module





	Module contents





	pyiron.yaff package
	Submodules
	pyiron.yaff.yaff module





	Module contents












Submodules



	pyiron.project module








Module contents


	
pyiron.install()
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pyiron.yaff package


Submodules



	pyiron.yaff.yaff module








Module contents
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pyiron.yaff.yaff module


	
class pyiron.yaff.yaff.Yaff(project, job_name)

	Bases: pyiron.atomistics.job.atomistic.AtomisticGenericJob


	
calc_md(temperature=None, pressure=None, nsteps=1000, time_step=41.341373336646825, n_print=5, timecon_thermo=4134.137333664683, timecon_baro=41341.37333664682)

	Set an MD calculation within Yaff. Nosé Hoover chain is used by default.

Arguments


	temperature (None/float): Target temperature. If set to None, an NVE calculation is performed.
	It is required when the pressure is set





pressure (None/float): Target pressure. If set to None, an NVE or an NVT calculation is performed.
nsteps (int): Number of md steps
time_step (float): Step size between two steps.
n_print (int):  Print frequency
timecon_thermo (float): The time associated with the thermostat adjusting the temperature.
timecon_baro (float): The time associated with the barostat adjusting the temperature.






	
calc_minimize(cell=False, gpos_tol=1e-08, dpos_tol=1e-06, grvecs_tol=1e-08, drvecs_tol=1e-06, max_iter=1000, n_print=5)

	Set up an optimization calculation.

Arguments

cell (bool): Set True if the cell also has to be optimized
gpos_tol (float): Convergence criterion for RMS of gradients towards atomic coordinates
dpos_tol (float): Convergence criterion for RMS of differences of atomic coordinates
grvecs_tol (float): Convergence criterion for RMS of gradients towards cell parameters
drvecs_tol (float): Convergence criterion for RMS of differences of cell parameters
max_iter (int): Maximum number of optimization steps
n_print (int):  Print frequency






	
calc_static()

	Set up a static force field calculation.






	
collect_output()

	Collect the output files of the external executable and store the information in the HDF5 file. This method has
to be implemented in the individual hamiltonians.






	
detect_ffatypes(ffatypes=None, ffatype_rules=None, ffatype_level=None)

	Define atom types by explicitely giving them through the
ffatypes keyword, defining atype rules using the ATSELECT
language implemented in Yaff (see the Yaff documentation at
http://molmod.github.io/yaff/ug_atselect.html) or by specifying
the ffatype_level employing the built-in routine in QuickFF.






	
from_hdf(hdf=None, group_name=None)

	Recreates instance from the hdf5 file
:param hdf: Path to the hdf5 file
:type hdf: str
:param group_name: Name of the group which contains the object
:type group_name: str






	
get_structure(iteration_step=- 1, wrap_atoms=True)

	Overwrite the get_structure routine from AtomisticGenericJob because we want to avoid
defining a unit cell when one does not exist






	
get_yaff_ff(system=None)

	




	
get_yaff_system(snapshot=0)

	




	
load_chk(fn)

	Load the atom types, atom type ids and structure by reading a .chk file.

Arguments

fn      the path to the chk file






	
log()

	




	
mtd_sum_hills_1d(fn=None)

	Creates a fes.dat file for plotting the free energy surface after a mtd simulation.

Arguments

fn      path to the hills file or hills files (comma separated)






	
plot(ykey, xkey='generic/steps', xunit='au', yunit='au', ref=None, linestyle='-', rolling_average=False)

	




	
plot_multi(ykeys, xkey='generic/steps', xunit='au', yunit='au', ref=None, linestyle='-', rolling_average=False)

	




	
set_mtd(ics, height, sigma, pace, fn='HILLS', fn_colvar='COLVAR', stride=10, temp=300)

	Setup a Metadynamics run using PLUMED along the internal coordinates
defined in the ICs argument.

Arguments


	ics     a list of entries defining each internal coordinate. Each
	of these entries should be of the form (kind, [i, j, …])

Herein, kind defines the kind of IC as implemented in PLUMED:


i.e. distance, angle, torsion, volume, cell, … see
https://www.plumed.org/doc-v2.5/user-doc/html/_colvar.html
for more information).




and [i, j, …] is a list of atom indices, starting from 0, involved in this
IC. If no atom indices are required for e.g. volume, provide an empty list.

An example for a 1D metadynamica using the distance between
atoms 2 and 4:


ics = [(‘distance’, [2,4])]






	height  the height of the Gaussian hills, can be a single value
	(the gaussian hills for each IC have identical height) or
a list of values, one for each IC defined.



	sigmas  the sigma of the Gaussian hills, can be a single value
	(the gaussian hills for each IC have identical height) or
a list of values, one for each IC defined.



	pace    the number of steps after which the gaussian hills are
	updated.





fn      the PLUMED output file for the gaussian hills


	fn_colvar
	the PLUMED output file for logging of collective variables



	stride  the number of steps after which the internal coordinate
	values and bias are printed to the COLVAR output file.





temp    the system temperature






	
set_us(ics, kappa, loc, fn_colvar='COLVAR', stride=10, temp=300)

	Setup an Umbrella sampling run using PLUMED along the internal coordinates
defined in the ICs argument.

Arguments


	ics     a list of entries defining each an internal coordinate. Each
	of these entries should be of the form (kind, [i, j, …])

Herein, kind defines the kind of IC as implemented in PLUMED:


i.e. distance, angle, torsion, volume, cell, … see
https://www.plumed.org/doc-v2.5/user-doc/html/_colvar.html
for more information).




and [i, j, …] is a list of atom indices, starting from 0, involved in this
IC. If no atom indices are required for e.g. volume, provide an empty list.

An example for a 1D metadynamica using the distance between
atoms 2 and 4:


ics = [(‘distance’, [2,4])]






	kappa   the value of the force constant of the harmonic bias potential,
	can be a single value (the harmonic bias potential for each IC has identical kappa)
or a list of values, one for each IC defined.



	loc     the location of the umbrella
	(should have a length equal to the number of ICs)



	fn_colvar
	the PLUMED output file for logging of collective variables



	stride  the number of steps after which the internal coordinate
	values and bias are printed to the COLVAR output file.





temp    the system temperature






	
to_hdf(hdf=None, group_name=None)

	Store the GenericJob in an HDF5 file


	Parameters

	
	hdf (ProjectHDFio) – HDF5 group object - optional


	group_name (str) – HDF5 subgroup name - optional













	
write_input()

	Write the input files for the external executable. This method has to be implemented in the individual
hamiltonians.










	
class pyiron.yaff.yaff.YaffInput(input_file_name=None)

	Bases: pyiron.base.generic.parameters.GenericParameters


	
load_default()

	Loading the default settings for the input file.










	
pyiron.yaff.yaff.collect_output(output_file)

	




	
pyiron.yaff.yaff.hdf2dict(h5)

	




	
pyiron.yaff.yaff.read_colvar(output_file, output_dict)

	




	
pyiron.yaff.yaff.write_chk(input_dict, working_directory='.')

	




	
pyiron.yaff.yaff.write_pars(input_dict, working_directory='.')

	




	
pyiron.yaff.yaff.write_plumed_enhanced(input_dict, working_directory='.')

	




	
pyiron.yaff.yaff.write_yhess(input_dict, working_directory='.')

	




	
pyiron.yaff.yaff.write_ynpt(input_dict, working_directory='.')

	




	
pyiron.yaff.yaff.write_ynve(input_dict, working_directory='.')

	




	
pyiron.yaff.yaff.write_ynvt(input_dict, working_directory='.')

	




	
pyiron.yaff.yaff.write_yopt(input_dict, working_directory='.')

	




	
pyiron.yaff.yaff.write_yopt_cell(input_dict, working_directory='.')

	




	
pyiron.yaff.yaff.write_ysp(input_dict, working_directory='.')
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Indices and tables


	Index


	Module Index
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	generic



	tag

	dimension

	description

	VASP

	SPHInX

	LAMMPS





	time

	Nstep

	simulation time ( fs )

	
	
	x



	steps

	Nstep

	time steps

	
	
	x



	unwrapped_positions

	Nstep x Natom x 3

	unwrapped atom coordinates ( Å )

	x

	x

	x



	positions

	Nstep x Natom x 3

	wrapped atom coordinates ( Å )

	x

	x

	x



	velocities

	Nstep x Natom x 3

	velocity of each atom ( Å/fs )

	
	
	


	forces

	Nstep x Natom x 3

	force on each atom ( eV/Å )

	x

	x

	x



	cells

	Nstep x 3 x 3

	cell dimensions (cf. VASP website) ( Å )

	x

	x

	x



	energy_tot

	Nstep

	total energy of the system ( eV )

	x

	x

	x



	energy_kin

	Nstep

	kinetic energy of the system ( eV )

	x

	
	


	energy_pot

	Nstep

	potential energy of the system ( eV )

	x

	
	


	pressures

	Nstep x 3 x 3

	pressures ( GPa )

	
	
	x



	temperature

	Nstep

	temperature ( K )

	x

	
	x



	volume

	Nstep ?

	supercell volume ( Å3 )

	x

	x

	x



	atom_voronoi

	Nstep x Natom

	Voronoi volume of each atom ( Å3 )

	
	
	


	atom_stress

	Nstep x Natom x 3 x 3

	stress per atom x atomic volume ( eV )

	
	
	x



	atom_centro

	Nstep x Natom

	centro-symmetry parameter ( Å2 )

	
	
	


	atom_displace

	Nstep x Natom x 3

	displacement of each atom with respect to the initial position ( Å )

	
	
	


	computation_time

	Nstep

	computation time of the simulation ( s )

	
	x

	















	dft



	tag

	dimension

	description

	VASP

	SPHInX

	LAMMPS





	(scf_)energy_int

	Nstep

	internal energy ( eV )

	
	x

	


	(scf_)energy_free

	Nstep

	free energy, same as energy_tot in generic ( eV )

	x

	x

	


	(scf_)energy_zero

	Nstep

	extrapolated energy, sigma 
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Band structure calculations

In this notebook we will see, how to calculate band structures using pyiron.


[1]:






from pyiron.project import Project
from ase.spacegroup import crystal
import matplotlib.pyplot as plt
import seekpath as sp
import numpy as np
%config InlineBackend.figure_format = 'retina'








[2]:






pr = Project("band_structure")








[3]:






pr.remove_jobs(recursive=True)










Structures with seekpath

First we see how seekpath [https://github.com/giovannipizzi/seekpath] works! Therefore we create firts a structure using pyiron.


Create structure with pyiron


[4]:






structure_Fe = pr.create_structure("Fe", "bcc", 2.81)








[5]:






structure_Fe.plot3d()




























[6]:






structure_Fe








[6]:







Fe: [0. 0. 0.]
Fe: [1.405 1.405 1.405]
pbc: [ True  True  True]
cell:
[[2.81000000e+00 0.00000000e+00 0.00000000e+00]
 [1.72062875e-16 2.81000000e+00 0.00000000e+00]
 [1.72062875e-16 1.72062875e-16 2.81000000e+00]]









Create structure with seekpath

For seekpath we need a tuple containing 1. The cell in \(3\times3\) array 2. The scaled positions 3. List of ints to distinguish the atom types (indices of pyiron structure) as input structure.


[7]:






input_sp = (structure_Fe.cell, structure_Fe.get_scaled_positions(), structure_Fe.indices)







Just to see how the output looks like, let us do…


[8]:






sp.get_path(input_sp)








[8]:







{'point_coords': {'GAMMA': [0.0, 0.0, 0.0],
  'H': [0.5, -0.5, 0.5],
  'P': [0.25, 0.25, 0.25],
  'N': [0.0, 0.0, 0.5]},
 'path': [('GAMMA', 'H'),
  ('H', 'N'),
  ('N', 'GAMMA'),
  ('GAMMA', 'P'),
  ('P', 'H'),
  ('P', 'N')],
 'has_inversion_symmetry': True,
 'augmented_path': False,
 'bravais_lattice': 'cI',
 'bravais_lattice_extended': 'cI1',
 'conv_lattice': array([[2.81, 0.  , 0.  ],
        [0.  , 2.81, 0.  ],
        [0.  , 0.  , 2.81]]),
 'conv_positions': array([[0. , 0. , 0. ],
        [0.5, 0.5, 0.5]]),
 'conv_types': array([0, 0], dtype=int32),
 'primitive_lattice': array([[-1.405,  1.405,  1.405],
        [ 1.405, -1.405,  1.405],
        [ 1.405,  1.405, -1.405]]),
 'primitive_positions': array([[0., 0., 0.]]),
 'primitive_types': array([0], dtype=int32),
 'reciprocal_primitive_lattice': [[1.6776982741209693e-16,
   2.236009006113732,
   2.236009006113732],
  [2.236009006113732, 0.0, 2.236009006113732],
  [2.236009006113732, 2.236009006113732, 0.0]],
 'inverse_primitive_transformation_matrix': array([[0, 1, 1],
        [1, 0, 1],
        [1, 1, 0]]),
 'primitive_transformation_matrix': array([[-0.5,  0.5,  0.5],
        [ 0.5, -0.5,  0.5],
        [ 0.5,  0.5, -0.5]]),
 'volume_original_wrt_conv': 0.9999999999999999,
 'volume_original_wrt_prim': 1.9999999999999998,
 'spacegroup_number': 229,
 'spacegroup_international': 'Im-3m'}






The code creates automatically the conventional and primitive cell with all high-symmetry points and a suggested path taking all high-symmetry paths into account.

Keep in mind: The high-symmetry points and paths make only sence for the primitive cell! Therefore we run all calculations in the primitive cell created by seekpath.




Create a structure

We use the same structure as before!




Create new structure (primitive cell) with high-symmetry points and paths

For the following command all arguments valid for seekpath are supported. Look at the docstring and at seekpath.


[9]:






structure_Fe_sp = structure_Fe.create_line_mode_structure()








[10]:






structure_Fe_sp.plot3d()


















[11]:






structure_Fe_sp








[11]:







Fe: [0. 0. 0.]
pbc: [ True  True  True]
cell:
[[-1.405  1.405  1.405]
 [ 1.405 -1.405  1.405]
 [ 1.405  1.405 -1.405]]






We see, that the structure is now the primitive cell containing only one atom.


[12]:






structure_Fe_sp.get_high_symmetry_points()








[12]:







{'GAMMA': [0.0, 0.0, 0.0],
 'H': [0.5, -0.5, 0.5],
 'P': [0.25, 0.25, 0.25],
 'N': [0.0, 0.0, 0.5]}







[13]:






structure_Fe_sp.get_high_symmetry_path()








[13]:







{'full': [('GAMMA', 'H'),
  ('H', 'N'),
  ('N', 'GAMMA'),
  ('GAMMA', 'P'),
  ('P', 'H'),
  ('P', 'N')]}






The path is stored like this. Here you can also add paths to the dictionary.

Each tuple gives a start and end point for this specific trace. Thus also disonnected paths are possible to calculate.


[14]:






structure_Fe_sp.add_high_symmetry_path({"my_path": [("GAMMA", "H"), ("GAMMA", "P")]})








[15]:






structure_Fe_sp.get_high_symmetry_path()








[15]:







{'full': [('GAMMA', 'H'),
  ('H', 'N'),
  ('N', 'GAMMA'),
  ('GAMMA', 'P'),
  ('P', 'H'),
  ('P', 'N')],
 'my_path': [('GAMMA', 'H'), ('GAMMA', 'P')]}









Create jobs

We need two jobs for a band structure! The first gives us the correct Fermi energy and the charge densities used for the second calculations.




Create job for charge density

This is only a small example for BS calculations. Could be that the input parameter like cutoff etc. does not make much sense… for real physics…


[16]:






def setup_hamiltonian_sphinx(project, jobname, structure, chgcar_file=""):

    #version 1.0 (08.03.2019)

    #Name und typ
    ham = project.create_job(job_type='Sphinx', job_name=jobname)

    #parameter für xc functional
    ham.exchange_correlation_functional = 'PBE'

    #struktur
    ham.structure = structure
    ham.load_default_groups()

    ham.set_encut(450)
    ham.set_empty_states(6)
    ham.set_convergence_precision(electronic_energy=1e-8)
    ham.set_occupancy_smearing(width=0.2)

    #parameter für kpoints
    ham.set_kpoints([8, 8, 8])

    return ham








[17]:






ham_spx_chg = setup_hamiltonian_sphinx(pr, "Fe_spx_CHG", structure_Fe_sp)








Run it!


[18]:






ham_spx_chg.run()













The job Fe_spx_CHG was saved and received the ID: 4







[19]:






pr.get_jobs_status()








[19]:







finished    1
Name: status, dtype: int64











Create second job

We restart the fist job with the following command. Then the charge density of the first job is taken for the second!


[20]:






ham_spx_bs = ham_spx_chg.restart_for_band_structure_calculations(job_name="Fe_spx_BS")







ham_spx_bs = ham_spx_chg.restart_from_charge_density(
             job_name="Fe_spx_BS",
             job_type=None,
             band_structure_calc=True
         )
Set line mode for k-points

To set the correct path, we have to give the name of the path (in our example either full or my_path) and the number of points for each subpath (would be for n_path=100and path_name="my_path" 200 k-points in total)


[21]:






ham_spx_bs.set_kpoints(scheme="Line", path_name="full", n_path=100)













/srv/conda/envs/notebook/lib/python3.7/site-packages/pyiron/base/generic/parameters.py:285: UserWarning: The input in GenericParameters changed, while the state of the job was already finished.
  "The input in GenericParameters changed, while the state of the job was already finished."






A parameter usefull for BS calculations. Look at the sphinx manual for details.


[22]:






ham_spx_bs.input["nSloppy"] = 6










Run it!


[23]:






ham_spx_bs.run()













The job Fe_spx_BS was saved and received the ID: 5







[24]:






pr.get_jobs_status()








[24]:







finished    2
Name: status, dtype: int64











Store the data!

The energy values are stored in the following paths of the hdf5 file.


[25]:






energy_sphinx = ham_spx_bs['output/generic/dft/bands_eigen_values'][-1]
ef_sphinx = ham_spx_chg['output/generic/dft/bands_e_fermi'][-1]
energy_sphinx -= ef_sphinx










Plot it!

Now we can easily plot it!


[26]:






plt.plot(energy_sphinx[:-1], 'b-')
plt.axhline(y=0, ls='--', c='k')
plt.xlim(0, len(energy_sphinx));
plt.ylim(-10,40);












[image: ../../_images/source_notebooks_bandstructure_56_0.png]
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[1]:






from pyiron import Project








[2]:






pr = Project('FeC')








[3]:






pr.remove_jobs()








[4]:






basis = pr.create_structure('Fe', 'bcc', 2.78)








[5]:






basis[1] = 'C'








[6]:






job = pr.create_job(pr.job_type.Lammps, 'lammpsFeC')








[7]:






job.structure = basis








[8]:






job.potential = 'Fe_C_Hepburn_Ackland_eam'








[9]:






job.run()













The job lammpsFeC was saved and received the ID: 3







[10]:






job.output.energy_tot








[10]:







array([-7.47519366])







[11]:






job.output.energy_pot








[11]:







array([-7.47519366])







[12]:






job.output.positions








[12]:







array([[[0.  , 0.  , 0.  ],
        [1.39, 1.39, 1.39]]])







[13]:






job.output.cells








[13]:







array([[[2.78000000e+00, 1.15608312e-32, 1.15608312e-32],
        [0.00000000e+00, 2.78000000e+00, 1.15608312e-32],
        [0.00000000e+00, 0.00000000e+00, 2.78000000e+00]]])







[14]:






job.output.pressures








[14]:







array([[[ 3.53781395e+01, -1.09310765e-15, -1.09310765e-15],
        [-1.09310765e-15,  3.53781395e+01, -1.35829945e-15],
        [-1.09310765e-15, -1.35829945e-15,  3.53781395e+01]]])







[15]:






job.output.temperature








[15]:







array([0])







[16]:






job.output.forces








[16]:







array([[[-2.22044605e-16, -9.02056208e-17,  2.08166817e-17],
        [ 0.00000000e+00,  0.00000000e+00, -1.11022302e-16]]])







[17]:






job.output.steps








[17]:







array([0])







[18]:






job.output.time








[18]:







array([], dtype=float64)







[19]:






job.output.volume








[19]:







array([21.484952])







[20]:






job.output.unwrapped_positions








[20]:







array([[[0.  , 0.  , 0.  ],
        [1.39, 1.39, 1.39]]])







[ ]:
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[1]:






from pyiron import Project








[2]:






def calc_minimize(job):
    job_mini = job.copy_to(
        new_job_name=job.job_name + '_mini',
        new_database_entry=False
    )
    job_mini.calc_minimize(pressure=0)
    return job_mini








[3]:






def calc_murnaghan(job):
    job_murn = job.copy_to(
        new_job_name=job.job_name + '_murn_lmp',
        new_database_entry=False
    )
    return job_murn.create_job(
        job_type=pr.job_type.Murnaghan,
        job_name=job.job_name + '_murn'
    )








[4]:






def calc_phonons_for_each_structure(job):
    job_phono = job.copy_to(
        new_job_name=job.job_name + '_phono_lmp',
        new_database_entry=False
    )
    phono = job_phono.create_job(
        job_type=pr.job_type.PhonopyJob,
        job_name=job.job_name + '_phono'
    )
    return phono.create_job(
        job_type=pr.job_type.StructureListMaster,
        job_name='struct_master'
    )








[5]:






pr = Project('calculation')
potential = 'Fe_C_Hepburn_Ackland_eam'
element = 'Fe'








[6]:






structure = pr.create_ase_bulk(element, cubic=True)








[7]:






job = pr.create_job(pr.job_type.Lammps, 'lmp')
job.structure = structure
job.potential = potential
job.server.run_mode.interactive = True








[8]:






job_lst_master = job.create_pipeline(
    step_lst=[
        calc_minimize,
        calc_murnaghan,
        calc_phonons_for_each_structure,
    ]
)








[9]:






job_lst_master.run()













The job lstmaster was saved and received the ID: 77
The job lmp_mini was saved and received the ID: 78
The job lmp_murn was saved and received the ID: 79
The job lmp_murn_lmp_murn_lmp was saved and received the ID: 80












/Users/jan/PycharmProjects/pyiron_mpie/pyiron/pyiron/lammps/interactive.py:349: UserWarning: Warning: setting upper trangular matrix might slow down the calculation
  "Warning: setting upper trangular matrix might slow down the calculation"
/Users/jan/PycharmProjects/pyiron_mpie/pyiron/pyiron/lammps/interactive.py:108: UserWarning: Warning: setting upper trangular matrix might slow down the calculation
  "Warning: setting upper trangular matrix might slow down the calculation"












The job struct_master was saved and received the ID: 81
The job struct_0 was saved and received the ID: 82
The job struct_0_lmp_phono_lmp was saved and received the ID: 83
The job struct_1 was saved and received the ID: 84
The job struct_1_lmp_phono_lmp was saved and received the ID: 85
The job struct_2 was saved and received the ID: 86
The job struct_2_lmp_phono_lmp was saved and received the ID: 87
The job struct_3 was saved and received the ID: 88
The job struct_3_lmp_phono_lmp was saved and received the ID: 89
The job struct_4 was saved and received the ID: 90
The job struct_4_lmp_phono_lmp was saved and received the ID: 91
The job struct_5 was saved and received the ID: 92
The job struct_5_lmp_phono_lmp was saved and received the ID: 93
The job struct_6 was saved and received the ID: 94
The job struct_6_lmp_phono_lmp was saved and received the ID: 95
The job struct_7 was saved and received the ID: 96
The job struct_7_lmp_phono_lmp was saved and received the ID: 97
The job struct_8 was saved and received the ID: 98
The job struct_8_lmp_phono_lmp was saved and received the ID: 99
The job struct_9 was saved and received the ID: 100
The job struct_9_lmp_phono_lmp was saved and received the ID: 101
The job struct_10 was saved and received the ID: 102
The job struct_10_lmp_phono_lmp was saved and received the ID: 103







[10]:






pr.job_table()








[10]:
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Test your pyiron installation

The goal of this notebooks is to evaluate your pyiron installation - to identify which components are working and which are might need some additional configuration.




Your operation system


[1]:






import sys
sys.platform  # ['linux', 'darwin', 'win32']








[1]:







'linux'









Test pyiron

Install pyiron from conda-forge:

conda install -c conda-forge pyiron






[2]:






! conda list pyiron













# packages in environment at /srv/conda/envs/notebook:
#
# Name                    Version                   Build  Channel
pyiron                    0.2.11             pyh9f0ad1d_0    conda-forge







Install location

List where conda is installed:


[3]:






import pyiron
pyiron.__file__  # location where pyiron is installed








[3]:







'/srv/conda/envs/notebook/lib/python3.7/site-packages/pyiron/__init__.py'









Your .pyiron configuration

Check pyiron configuration, if pyiron is not configured, configure it using:

python
>>> import pyiron
>>> pyiron.install()






[4]:






from pyiron.base.settings.generic import Settings
s = Settings()
s._configuration








[4]:







{'user': 'pyiron',
 'resource_paths': ['/home/jovyan/resources'],
 'project_paths': ['/home/jovyan/'],
 'sql_connection_string': 'sqlite:////home/jovyan/resources/sqlite.db',
 'sql_table_name': 'jobs_pyiron',
 'sql_view_connection_string': None,
 'sql_view_table_name': None,
 'sql_view_user': None,
 'sql_view_user_key': None,
 'sql_file': '/home/jovyan/resources/sqlite.db',
 'sql_host': None,
 'sql_type': 'SQLite',
 'sql_user_key': None,
 'sql_database': None,
 'project_check_enabled': True,
 'disable_database': False}









Your pyiron working directory

pyiron restricts the users to execute notebooks only in the project_paths. We check if the current working directory is part of the project_paths.


[5]:






from pyiron import Project
pr = Project('.')












NGLview for visualizing atomistic structures

NGLView is used for visualisation of atomistic structures. First we check if NGLview was installed using conda:


[6]:






! conda list nglview













# packages in environment at /srv/conda/envs/notebook:
#
# Name                    Version                   Build  Channel
nglview                   2.7.5              pyh5ca1d4c_0    conda-forge






For jupyter notebooks nglview can be installed using:

conda install -c conda-forge nglview
jupyter nbextension install nglview --py --sys-prefix
jupyter nbextension enable nglview --py --sys-prefix





For jupyterlab the installation is slightly different:

conda install -c conda-forge nodejs nglview
jupyter labextension install @jupyter-widgets/jupyterlab-manager --no-build
jupyter labextension install nglview-js-widgets






[7]:






import nglview
nglview.demo()  # You should see a molecule which you can rotate in 3D






























Simulation codes

pyiron does not include any simulation codes, these have to be installed separatley:


Lammps

We start with installing Lammps directly from Anaconda (the conda-forge channel provides the executables for Linux and Mac Os X):

conda install -c conda-forge lammps





For windows Lammps is available from the pyiron conda channel:

conda install -c pyiron lammps






[8]:






! conda list lammps













# packages in environment at /srv/conda/envs/notebook:
#
# Name                    Version                   Build  Channel
lammps                    2020.03.03         py37_mpich_2    conda-forge







[9]:






from pyiron import Project
pr = Project('lammps')
pr.remove_jobs(recursive=True)
lmp = pr.create_job(pr.job_type.Lammps, 'static')
lmp.structure = pr.create_structure('Fe', 'bcc', 2.55)
lmp.potential = 'Fe_C_Hepburn_Ackland_eam'
lmp.run()  # The job static was saved and received the ID: 1













The job static was saved and received the ID: 1









Lammps interactive

The conda-forge channel includes the Lammps executables as well as the Lammps library, unfortunatley this is not available for windows. Therefore for Windows we recommend installing pyiron using the Linux subsystem.


[10]:






from pyiron import Project
pr = Project('lammps')
pr.remove_jobs(recursive=True)
lmp = pr.create_job(pr.job_type.Lammps, 'interactive')
lmp.structure = pr.create_structure('Fe', 'bcc', 2.55)
lmp.potential = 'Fe_C_Hepburn_Ackland_eam'
lmp.server.run_mode.interactive = True
lmp.run()  # The job interactive was saved and received the ID: 1
print(lmp.output.energy_tot)  # [-6.38884508]
lmp.run()
print(lmp.output.energy_tot) # [-6.38884508 -6.38884508]
lmp.interactive_close()













The job interactive was saved and received the ID: 1
[-6.38884508 -6.38884508 -6.38884508]
[-6.38884508 -6.38884508 -6.38884508 -6.38884508]









Sphinx

The Sphinx DFT code is developed at the MPIE and it can be installed for Linux using the conda-forge channel:

conda install -c conda-forge sphinxdft






[11]:






! conda list sphinxdft













# packages in environment at /srv/conda/envs/notebook:
#
# Name                    Version                   Build  Channel
sphinxdft                 2.6.1                h6ced99e_5    conda-forge







[12]:






from pyiron import Project
pr = Project('sphinx')
pr.remove_jobs(recursive=True)
lmp = pr.create_job(pr.job_type.Sphinx, 'static')
lmp.structure = pr.create_structure('Fe', 'bcc', 2.55)
lmp.run()  # The job static was saved and received the ID: 2













The job static was saved and received the ID: 2
The files are already compressed!









GPAW

Besides Sphinx is GPAW a second opensource DFT code available for pyiron. For both Mac Os X and Linux GPAW is available from conda-forge available:

conda install -c conda-forge






[13]:






! conda list gpaw













# packages in environment at /srv/conda/envs/notebook:
#
# Name                    Version                   Build  Channel
gpaw                      19.8.1             py37_nompi_0    conda-forge







[14]:






from pyiron import Project
pr = Project('gpaw')
pr.remove_jobs(recursive=True)
lmp = pr.create_job(pr.job_type.GpawJob, 'static')
lmp.structure = pr.create_structure('Fe', 'bcc', 2.55)
lmp.run()  # The job static was saved and received the ID: 3













The job static was saved and received the ID: 3
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[1]:






from pyiron import Project
import numpy as np








[2]:






pr = Project('SPX_CHECK_ALL')
pr.remove_jobs(recursive=True)








[3]:






a_Fe = 2.83
a_Al = 4.024








[4]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_Fe_nonmag')
job.structure = pr.create_structure('Fe', 'bcc', a_Fe)
job.calc_static()
job.run()













The job spx_Fe_nonmag was saved and received the ID: 1







[5]:






if np.linalg.norm(job['output/generic/forces'])>1.0e-4:
    raise ValueError('Forces wrong')








[6]:






if np.linalg.norm(job.structure.positions-job['output/generic/positions'][-1])>1.0e-4:
    raise ValueError('Positions not correctly parsed')








[7]:






if np.linalg.norm(job.structure.cell-job['output/generic/cells'][-1])>1.0e-4:
    raise ValueError('Cells not correctly parsed')








[8]:






if 'atom_spins' in job['output/generic/dft'].list_nodes():
    raise AssertionError('spins present')








[9]:






if np.abs(job['output/generic/volume']-np.linalg.det(job.structure.cell)) > 1.0e-4:
    raise ValueError('Volume wrong')








[10]:






if np.linalg.norm(job.structure.positions-job['output/generic/positions'][0])>1.0e-4:
    raise ValueError('Positions not parsed properly')








[11]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_Fe_ferro')
job.structure = pr.create_structure('Fe', 'bcc', a_Fe)
job.structure.set_initial_magnetic_moments([2, 2])
job.calc_static()
job.run()













The job spx_Fe_ferro was saved and received the ID: 2







[12]:






if pr.inspect('spx_Fe_ferro')['output/generic/energy_tot'][0]-pr.inspect('spx_Fe_nonmag')['output/generic/energy_tot'][0]>0:
    raise ValueError('BCC Fe erromagnetic state has lower energy than nonmagnetic state')








[13]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_Fe_ferro_C')
job.structure = pr.create_structure('Fe', 'bcc', a_Fe)
job.structure.set_initial_magnetic_moments([2, 2])
job.structure += pr.create_atoms(elements=['C'], positions=[[0, 0, 0.5*a_Fe]], magmoms=[0])
job.calc_static()
job.run()













The job spx_Fe_ferro_C was saved and received the ID: 3







[14]:






if np.linalg.norm(job.structure.positions-job['output/generic/positions'][-1])>1.0e-4:
    raise ValueError('Positions not correctly parsed')








[15]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_Al')
job.structure = pr.create_structure('Al', 'fcc', a_Al)
job.calc_static()
job.run()













The job spx_Al was saved and received the ID: 4







[16]:






job = job.restart()
job.run()













WARNING:
job.input.structure != job.structure. The current job.structure will overwrite any changes you may might have made to job.input.structure in the meantime. To disable this overwrite, set job.input.structure.locked = True. To disable this warning, call job.load_structure_group() after making changes to job.structure.
The job spx_Al_restart was saved and received the ID: 5







[17]:






if 'spx_Al_restart' not in list(pr.job_table().job):
    raise AssertionError('restart job not found')








[18]:






if np.abs(pr.inspect('spx_Al')['output/generic/energy_tot'][-1]-pr.inspect('spx_Al_restart')['output/generic/energy_tot'][-1])>1.0e-3:
    raise ValueError('Energy value after restart too different')








[19]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_Al_minimize')
job.structure = pr.create_structure('Al', 'fcc', a_Al)
job.structure.positions[0,0] += 0.01
job.calc_minimize()
job.run()













The job spx_Al_minimize was saved and received the ID: 6












/srv/conda/envs/notebook/lib/python3.7/site-packages/pyiron/base/generic/hdfio.py:694: VisibleDeprecationWarning: Creating an ndarray from ragged nested sequences (which is a list-or-tuple of lists-or-tuples-or ndarrays with different lengths or shapes) is deprecated. If you meant to do this, you must specify 'dtype=object' when creating the ndarray
  np.array([np.array(v) for v in value]),







[20]:






E = job['output/generic/energy_tot']
if E[0]-E[1]<0:
    raise AssertionError('Energy not decreased')








[21]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_check_overlap')
job.structure = pr.create_structure('Fe', 'bcc', 2.832)
job.set_check_overlap(False)
job.calc_static()
job.run()













The job spx_check_overlap was saved and received the ID: 7







[22]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_symmetry')
job.structure = pr.create_structure('Fe', 'bcc', 2.832)
job.fix_symmetry = False
job.calc_static()
job.run()













The job spx_symmetry was saved and received the ID: 8







[23]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_Fe_ferro_constraint')
job.structure = pr.create_structure('Fe', 'bcc', a_Fe)
job.structure.set_initial_magnetic_moments([2, 2])
job.fix_spin_constraint = True
job.calc_static()
job.run()













The job spx_Fe_ferro_constraint was saved and received the ID: 9







[24]:






if np.linalg.norm(job['output/generic/dft/atom_spins']-job.structure.get_initial_magnetic_moments())>1.0e-4:
    raise AssertionError('Magnetic moments either not properly parsed or constraining not working')








[25]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_Al_submit')
job.structure = pr.create_structure('Al', 'fcc', a_Al)
job.calc_static()
# job.server.queue = 'impi_hy'
job.run()













The job spx_Al_submit was saved and received the ID: 10







[26]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_Al_save_memory')
job.structure = pr.create_structure('Al', 'fcc', a_Al)
job.input['SaveMemory'] = True
job.calc_static()
job.run()













The job spx_Al_save_memory was saved and received the ID: 11







[27]:






job = pr.create_job(pr.job_type.Sphinx, 'spx_Al_interactive')
job.structure = pr.create_structure('Al', 'fcc', a_Al)
job.structure.positions[0,0] += 0.01
job.server.run_mode.interactive = True
job.calc_static()
minim = job.create_job(pr.job_type.SxExtOptInteractive, 'sxextopt_Al')
minim.run()













The job sxextopt_Al was saved and received the ID: 12
The job spx_Al_interactive was saved and received the ID: 13
Ending calculation












/srv/conda/envs/notebook/lib/python3.7/site-packages/pyiron/base/generic/hdfio.py:694: VisibleDeprecationWarning: Creating an ndarray from ragged nested sequences (which is a list-or-tuple of lists-or-tuples-or ndarrays with different lengths or shapes) is deprecated. If you meant to do this, you must specify 'dtype=object' when creating the ndarray
  np.array([np.array(v) for v in value]),
/srv/conda/envs/notebook/lib/python3.7/site-packages/h5io/_h5io.py:610: VisibleDeprecationWarning: Creating an ndarray from ragged nested sequences (which is a list-or-tuple of lists-or-tuples-or ndarrays with different lengths or shapes) is deprecated. If you meant to do this, you must specify 'dtype=object' when creating the ndarray
  return np.array(array_restore)







[28]:






job = pr.create_job(pr.job_type.Sphinx, 'nonmodal2')
job.structure = pr.create_structure('Al', 'fcc', a_Al)
job.calc_static()
job.save()
job_reload = pr.load(job.job_name)
job_reload.run()













The job nonmodal2 was saved and received the ID: 14







[29]:






job['output/generic/dft/bands_e_fermi']








[29]:







array([6.013783, 5.85485 ])







[30]:






spx = pr.create_job('Sphinx', 'spx_sxextopt_Fe')
spx.structure = pr.create_structure('Fe', 'bcc', 2)
spx.structure.set_initial_magnetic_moments([2, 2])
spx.server.run_mode.interactive = True
spx.calc_static()
sxextopt = pr.create_job('SxExtOptInteractive', 'sxextopt_Fe')
sxextopt.ref_job = spx

sxextopt.save()
sxextopt = pr.load('sxextopt_Fe')
sxextopt.run()













The job sxextopt_Fe was saved and received the ID: 15
WARNING:
job.input.structure != job.structure. The current job.structure will overwrite any changes you may might have made to job.input.structure in the meantime. To disable this overwrite, set job.input.structure.locked = True. To disable this warning, call job.load_structure_group() after making changes to job.structure.
The job spx_sxextopt_Fe was saved and received the ID: 16












/srv/conda/envs/notebook/lib/python3.7/site-packages/pyiron/sphinx/interactive.py:134: UserWarning: Spin constraint not set -> set fix_spin_constraint = True
  warnings.warn("Spin constraint not set -> set fix_spin_constraint = True")












Ending calculation












/srv/conda/envs/notebook/lib/python3.7/site-packages/pyiron/base/generic/hdfio.py:694: VisibleDeprecationWarning: Creating an ndarray from ragged nested sequences (which is a list-or-tuple of lists-or-tuples-or ndarrays with different lengths or shapes) is deprecated. If you meant to do this, you must specify 'dtype=object' when creating the ndarray
  np.array([np.array(v) for v in value]),
/srv/conda/envs/notebook/lib/python3.7/site-packages/h5io/_h5io.py:610: VisibleDeprecationWarning: Creating an ndarray from ragged nested sequences (which is a list-or-tuple of lists-or-tuples-or ndarrays with different lengths or shapes) is deprecated. If you meant to do this, you must specify 'dtype=object' when creating the ndarray
  return np.array(array_restore)







[31]:






if not all(pr.job_table().status=='finished'):
    jt = pr.job_table()
    print(jt[jt.status!='finished'])
    raise AssertionError('Some simulations failed')








[32]:






pr.remove(enable=True)
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