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MolSystem

[image: Build Status]
 [https://travis-ci.org/molssi-seamm/molsystem][image: Code Coverage]
 [https://codecov.io/gh/molssi-seamm/molsystem][image: Code Quality]
 [https://lgtm.com/projects/g/molssi-seamm/molsystem/context:python][image: Documentation Status]
 [https://molsystem.readthedocs.io/en/latest/?badge=latest][image: Updates for Dependencies]
 [https://pyup.io/repos/github/molssi-seamm/molsystem/][image: PyPi VERSION]
 [https://pypi.python.org/pypi/molsystem]Molsystem provides a general class for handling molecular and periodic systems


	Free software: GNU Lesser General Public License v3+


	Documentation: https://molsystem.readthedocs.io.





Features


	Complete the initial version!


	Remove the coordinates from the Atoms class and allow for multiple
sets of coordinates – conformers, trajectories, etc.


	Provide a concept of the ‘current’ system











Credits

This package was created with Cookiecutter [https://github.com/audreyr/cookiecutter] and the audreyr/cookiecutter-pypackage [https://github.com/audreyr/cookiecutter-pypackage] project template.







            

          

      

      

    

  

    
      
          
            
  
Installation


Stable release

To install MolSystem, run this command in your terminal:

$ pip install molsystem





This is the preferred method to install Molsystem, as it will always install the most recent stable release.

If you don’t have pip [https://pip.pypa.io] installed, this Python installation guide [http://docs.python-guide.org/en/latest/starting/installation/] can guide
you through the process.




From sources

The sources for Molsystem can be downloaded from the Github repo [https://github.com/paulsaxe/molsystem].

You can either clone the public repository:

$ git clone git://github.com/paulsaxe/molsystem





Or download the tarball [https://github.com/paulsaxe/molsystem/tarball/master]:

$ curl  -OL https://github.com/paulsaxe/molsystem/tarball/master





Once you have a copy of the source, you can install it with:

$ python setup.py install











            

          

      

      

    

  

    
      
          
            
  
Usage

To use MolSystem in a project:

import molsystem









            

          

      

      

    

  

    
      
          
            
  
Contributing

Contributions are welcome, and they are greatly appreciated! Every
little bit helps, and credit will always be given.

You can contribute in many ways:


Types of Contributions


Report Bugs

Report bugs at https://github.com/molssi-seamm/molsystem/issues.

If you are reporting a bug, please include:


	Your operating system name and version.


	Any details about your local setup that might be helpful in troubleshooting.


	Detailed steps to reproduce the bug.







Fix Bugs

Look through the GitHub issues for bugs. Anything tagged with “bug”
and “help wanted” is open to whoever wants to implement it.




Implement Features

Look through the GitHub issues for features. Anything tagged with “enhancement”
and “help wanted” is open to whoever wants to implement it.




Write Documentation

Molsystem could always use more documentation, whether as part of the
official Molsystem docs, in docstrings, or even on the web in blog posts,
articles, and such.




Submit Feedback

The best way to send feedback is to file an issue at https://github.com/molssi-seamm/molsystem/issues.

If you are proposing a feature:


	Explain in detail how it would work.


	Keep the scope as narrow as possible, to make it easier to implement.


	Remember that this is a volunteer-driven project, and that contributions
are welcome :)









Get Started!

Ready to contribute? Here’s how to set up molsystem for local development.


	Fork the molsystem repo on GitHub.


	Clone your fork locally:

$ git clone git@github.com:your_name_here/molsystem.git







	Install your local copy into a virtualenv. Assuming you have virtualenvwrapper installed, this is how you set up your fork for local development:

$ mkvirtualenv molsystem
$ cd molsystem/
$ python setup.py develop







	Create a branch for local development:

$ git checkout -b name-of-your-bugfix-or-feature





Now you can make your changes locally.



	When you’re done making changes, check that your changes pass flake8 and the tests, including testing other Python versions with tox:

$ flake8 molsystem tests
$ python setup.py test or py.test
$ tox





To get flake8 and tox, just pip install them into your virtualenv.



	Commit your changes and push your branch to GitHub:

$ git add .
$ git commit -m "Your detailed description of your changes."
$ git push origin name-of-your-bugfix-or-feature







	Submit a pull request through the GitHub website.







Pull Request Guidelines

Before you submit a pull request, check that it meets these guidelines:


	The pull request should include tests.


	If the pull request adds functionality, the docs should be updated. Put
your new functionality into a function with a docstring, and add the
feature to the list in README.rst.


	The pull request should work for Python 3.5, 3.6, and 3.7, and for PyPy. Check
https://travis-ci.org/molssi-seamm/molsystem/pull_requests
and make sure that the tests pass for all supported Python versions.







Tips

To run a subset of tests:

$ py.test tests.test_molsystem











            

          

      

      

    

  

    
      
          
            
  
Credits


Development Lead


	Paul Saxe <psaxe@vt.edu>







Contributors

None yet. Why not be the first?







            

          

      

      

    

  

    
      
          
            
  
History


0.1.0 (2019-05-05)


	First release on PyPI.










            

          

      

      

    

  

    
      
          
            

   Python Module Index


   
   m
   


   
     		 	

     		
       m	

     
       	[image: -]
       	
       molsystem	
       

     
       	
       	   
       molsystem.atoms	
       

     
       	
       	   
       molsystem.bonds	
       

     
       	
       	   
       molsystem.cell	
       

     
       	
       	   
       molsystem.cell_parameters	
       

     
       	
       	   
       molsystem.cif	
       

     
       	
       	   
       molsystem.column	
       

     
       	
       	   
       molsystem.elemental_data	
       

     
       	
       	   
       molsystem.frozencolumn	
       

     
       	
       	   
       molsystem.molfile	
       

     
       	
       	   
       molsystem.pdb	
       

     
       	
       	   
       molsystem.system	
       

     
       	
       	   
       molsystem.systems	
       

     
       	
       	   
       molsystem.table	
       

     
       	
       	   
       molsystem.template	
       

     
       	
       	   
       molsystem.templateatoms	
       

     
       	
       	   
       molsystem.templatebonds	
       

     
       	
       	   
       molsystem.topology	
       

   



            

          

      

      

    

  

    
      
          
            

Index



 A
 | B
 | C
 | E
 | F
 | G
 | L
 | M
 | O
 | P
 | S
 | T
 | V
 


A


  	
      	a() (molsystem.cell.Cell property)


  

  	
      	alpha() (molsystem.cell.Cell property)


  





B


  	
      	b() (molsystem.cell.Cell property)


  

  	
      	beta() (molsystem.cell.Cell property)


      	bonded_neighbors() (molsystem.topology.TopologyMixin method)


  





C


  	
      	c() (molsystem.cell.Cell property)


      	Cell (class in molsystem.cell)


      	CIFMixin (class in molsystem.cif)


      	copy_system() (molsystem.systems.Systems method)


  

  	
      	cos() (in module molsystem.cell)


      	create_molecule_subsets() (molsystem.topology.TopologyMixin method)


      	create_molecule_templates() (molsystem.topology.TopologyMixin method)


      	create_system() (molsystem.systems.Systems method)


  





E


  	
      	equal() (molsystem.cell.Cell method)


  





F


  	
      	find_molecules() (molsystem.topology.TopologyMixin method)


      	from_cif_text() (molsystem.cif.CIFMixin method)


  

  	
      	from_molfile_text() (molsystem.molfile.MolFileMixin method)


      	from_pdb_text() (molsystem.pdb.PDBMixin method)


  





G


  	
      	gamma() (molsystem.cell.Cell property)


      	grouped() (in module molsystem.atoms)

      
        	(in module molsystem.table)


        	(in module molsystem.templateatoms)


      


  





L


  	
      	list() (molsystem.systems.Systems method)


  





M


  	
      	
    module

      
        	molsystem


        	molsystem.atoms


        	molsystem.bonds


        	molsystem.cell


        	molsystem.cell_parameters


        	molsystem.cif


        	molsystem.column


        	molsystem.elemental_data


        	molsystem.frozencolumn


        	molsystem.molfile


        	molsystem.pdb


        	molsystem.system


        	molsystem.systems


        	molsystem.table


        	molsystem.template


        	molsystem.templateatoms


        	molsystem.templatebonds


        	molsystem.topology


      


      	MolFileMixin (class in molsystem.molfile)


      	
    molsystem

      
        	module


      


      	
    molsystem.atoms

      
        	module


      


      	
    molsystem.bonds

      
        	module


      


      	
    molsystem.cell

      
        	module


      


  

  	
      	
    molsystem.cell_parameters

      
        	module


      


      	
    molsystem.cif

      
        	module


      


      	
    molsystem.column

      
        	module


      


      	
    molsystem.elemental_data

      
        	module


      


      	
    molsystem.frozencolumn

      
        	module


      


      	
    molsystem.molfile

      
        	module


      


      	
    molsystem.pdb

      
        	module


      


      	
    molsystem.system

      
        	module


      


      	
    molsystem.systems

      
        	module


      


      	
    molsystem.table

      
        	module


      


      	
    molsystem.template

      
        	module


      


      	
    molsystem.templateatoms

      
        	module


      


      	
    molsystem.templatebonds

      
        	module


      


      	
    molsystem.topology

      
        	module


      


  





O


  	
      	open_system() (molsystem.systems.Systems method)


  

  	
      	overwrite() (molsystem.systems.Systems method)


  





P


  	
      	parameters() (molsystem.cell.Cell property)


  

  	
      	PDBMixin (class in molsystem.pdb)


  





S


  	
      	sin() (in module molsystem.cell)


  

  	
      	Systems (class in molsystem.systems)


  





T


  	
      	to_cartesians() (molsystem.cell.Cell method)


      	to_cartesians_transform() (molsystem.cell.Cell method)


      	to_cif_text() (molsystem.cif.CIFMixin method)


      	to_fractionals() (molsystem.cell.Cell method)


  

  	
      	to_fractionals_transform() (molsystem.cell.Cell method)


      	to_mmcif_text() (molsystem.cif.CIFMixin method)


      	to_molfile_text() (molsystem.molfile.MolFileMixin method)


      	to_pdb_text() (molsystem.pdb.PDBMixin method)


      	TopologyMixin (class in molsystem.topology)


  





V


  	
      	volume() (molsystem.cell.Cell property)


  







            

          

      

      

    

  

    
      
          
            
  
molsystem package


Submodules




molsystem.atoms module

A dictionary-like object for holding atoms

For efficiency the atom-data is stored as arrays – numpy if possible, python
lists otherwise, along with metadata to define the attributes (“columns”).

In some ways this a bit like pandas; however, we also need more control than a
simple pandas dataframe provides….


	
molsystem.atoms.grouped(iterable, n)[source]

	s -> (s0,s1,s2,…sn-1), (sn,sn+1,sn+2,…s2n-1), (s2n,…s3n-1), …








molsystem.bonds module

A dictionary-like object for holding bonds

Based on tables in an SQLite database.




molsystem.cell module


	
class molsystem.cell.Cell(a, b, c, alpha, beta, gamma)[source]

	Bases: object

A class to handle cell parameters and their transformations.


	
property a

	The length of the first cell vector.






	
property alpha

	The angle between b and c.






	
property b

	The length of the second cell vector.






	
property beta

	The angle between a and c.






	
property c

	The length of the third cell vector.






	
equal(other, tol=1e-06)[source]

	Check if we are equal to another iterable to within a tolerance.


	Parameters

	
	other (iterable) – The other object to check against


	tol (float = 1.0e-06) – The tolerance for comparing floating point numbers.






	Returns

	equals – Boolean indicating whether the two are equal.



	Return type

	bool










	
property gamma

	The angle between a and b.






	
property parameters

	The cell parameters as a list.






	
to_cartesians(uvw, as_array=False)[source]

	Convert fraction coordinates to Cartesians

see https://en.wikipedia.org/wiki/Fractional_coordinates for a
description.


	Parameters

	uvw ([N][3*float] or ndarray) – The fractional coordinates.



	Returns

	xyz – The Cartesian coordinates.



	Return type

	[N][float*3] or ndarray










	
to_cartesians_transform(as_array=False)[source]

	Matrix to convert fractional coordinates to Cartesian.

see https://en.wikipedia.org/wiki/Fractional_coordinates for a
description.


	Parameters

	as_array (bool = False) – Whether to return a numpy array or Python lists



	Returns

	transform – The transformation matrix



	Return type

	[N][float*3] or ndarray










	
to_fractionals(xyz, as_array=False)[source]

	Convert Cartesian coordinates to fractional.

see https://en.wikipedia.org/wiki/Fractional_coordinates for a
description.


	Parameters

	xyz ([N][3*float] or ndarray) – The Cartesian coordinates.



	Returns

	uvw – The ractional coordinates.



	Return type

	[N][float*3] or ndarray










	
to_fractionals_transform(as_array=False)[source]

	Matrix to convert Cartesian coordinates to fractional.

see https://en.wikipedia.org/wiki/Fractional_coordinates for a
description.


	Parameters

	as_array (bool = False) – Whether to return a numpy array or Python lists



	Returns

	transform – The transformation matrix



	Return type

	[N][float*3] or ndarray










	
property volume

	The volume of the cell.










	
molsystem.cell.cos(value)[source]

	




	
molsystem.cell.sin(value)[source]

	






molsystem.cell_parameters module




molsystem.cif module

Functions for handling CIF files


	
class molsystem.cif.CIFMixin[source]

	Bases: object

A mixin for handling CIF files.


	
from_cif_text(text, configuration=None)[source]

	Create the system from a CIF file..


	Parameters

	
	text (str) – The text from the CIF file


	configuration (int = None) – The configuration to use, defaults to the current configuration.






	Returns

	



	Return type

	None










	
to_cif_text(configuration=None)[source]

	Create the text of a CIF file from the confguration.


	Parameters

	configuration (int = None) – The configuration to use, defaults to the current configuration.



	Returns

	text – The text of the file.



	Return type

	str










	
to_mmcif_text(configuration=None)[source]

	Create the text of a mmCIF file from the confguration.


	Parameters

	configuration (int = None) – The configuration to use, defaults to the current configuration.



	Returns

	text – The text of the file.



	Return type

	str
















molsystem.column module




molsystem.elemental_data module

Tabulated data about the elements.




molsystem.frozencolumn module




molsystem.molfile module

Functions for handling MDL molfiles


	
class molsystem.molfile.MolFileMixin[source]

	Bases: object

A mixin for handling MDL Molfiles.


	
from_molfile_text(data, configuration=None)[source]

	Create the system from an MDL Molfile, version 3


	Parameters

	
	data (str) – The complete text of the Molfile.


	configuration (int = None) – The configuration to use, defaults to the current configuration.













	
to_molfile_text(configuration=None, title=None, comment='Exported from SEAMM')[source]

	Create the text of the Molfile from the system.


	Parameters

	
	configuration (int = None) – The configuration to use, defaults to the current configuration.


	title (str = None) – The title for the structure, by default the system name.


	comment (str = 'Exported from SEAMM') – Comment line






	Returns

	text – The text of the file.



	Return type

	str
















molsystem.pdb module

Functions for handling PDB files


To Do

Need to understand more fully the PDB/mmcif format and the how to
carry the information about residues, chains, hetero groups, waters, etc.
At the moment this is ignoring much of the information, and putting residue,
chain, etc information directly on atoms.

I think we should use templates and subsets, but am not (yet) sure.

Presumably this metadata is most useful for setting up complicated
simulations.




File Format

For complete documentation, see
http://www.wwpdb.org/documentation/file-format-content/format33/v3.3.html

Order of records:

RECORD TYPE             EXISTENCE           CONDITIONS IF  OPTIONAL
--------------------------------------------------------------------------------------
HEADER                  Mandatory
OBSLTE                  Optional            Mandatory in  entries that have been
                                            replaced by a newer entry.
TITLE                   Mandatory
SPLIT                   Optional            Mandatory when  large macromolecular
                                            complexes  are split into multiple PDB
                                            entries.
CAVEAT                  Optional            Mandatory when there are outstanding  errors
                                            such  as chirality.
COMPND                  Mandatory
SOURCE                  Mandatory
KEYWDS                  Mandatory
EXPDTA                  Mandatory
NUMMDL                  Optional            Mandatory for  NMR ensemble entries.
MDLTYP                  Optional            Mandatory for  NMR minimized average
                                            Structures or when the entire  polymer
                                            chain contains C alpha or P atoms only.
AUTHOR                  Mandatory
REVDAT                  Mandatory
SPRSDE                  Optional            Mandatory for a replacement entry.
JRNL                    Optional            Mandatory for a publication describes
                                            the experiment.
REMARK 0                Optional            Mandatory for a re-refined structure
REMARK 1                Optional
REMARK 2                Mandatory
REMARK 3                Mandatory
REMARK N                Optional            Mandatory under certain conditions.
DBREF                   Optional            Mandatory for all polymers.
DBREF1/DBREF2           Optional            Mandatory when certain sequence  database
                                            accession  and/or sequence numbering
                                            does  not fit preceding DBREF format.
SEQADV                  Optional            Mandatory if sequence  conflict exists.
SEQRES                  Mandatory           Mandatory if ATOM records exist.
MODRES                  Optional            Mandatory if modified group exists  in the
                                            coordinates.
HET                     Optional            Mandatory if a non-standard group other
                                            than water appears in the coordinates.
HETNAM                  Optional            Mandatory if a non-standard group other
                                            than  water appears in the coordinates.
HETSYN                  Optional
FORMUL                  Optional            Mandatory if a non-standard group or
                                            water appears in the coordinates.
HELIX                   Optional
SHEET                   Optional
SSBOND                  Optional            Mandatory if a  disulfide bond is present.
LINK                    Optional            Mandatory if  non-standard residues appear
                                            in a  polymer
CISPEP                  Optional
SITE                    Optional
CRYST1                  Mandatory
ORIGX1 ORIGX2 ORIGX3    Mandatory
SCALE1 SCALE2 SCALE3    Mandatory
MTRIX1 MTRIX2 MTRIX3    Optional            Mandatory if  the complete asymmetric unit
                                            must  be generated from the given coordinates
                                            using non-crystallographic symmetry.
MODEL                   Optional            Mandatory if more than one model
                                            is  present in the entry.
ATOM                    Optional            Mandatory if standard residues exist.
ANISOU                  Optional
TER                     Optional            Mandatory if ATOM records exist.
HETATM                  Optional            Mandatory if non-standard group exists.
ENDMDL                  Optional            Mandatory if MODEL appears.
CONECT                  Optional            Mandatory if non-standard group appears
                                            and  if LINK or SSBOND records exist.
MASTER                  Mandatory
END                     Mandatory





Description of HETATM records:

COLUMNS       DATA  TYPE     FIELD         DEFINITION
-----------------------------------------------------------------------
 1 - 6        Record name    "HETATM"
 7 - 11       Integer        serial        Atom serial number.
13 - 16       Atom           name          Atom name.
17            Character      altLoc        Alternate location indicator.
18 - 20       Residue name   resName       Residue name.
22            Character      chainID       Chain identifier.
23 - 26       Integer        resSeq        Residue sequence number.
27            AChar          iCode         Code for insertion of residues.
31 - 38       Real(8.3)      x             Orthogonal coordinates for X.
39 - 46       Real(8.3)      y             Orthogonal coordinates for Y.
47 - 54       Real(8.3)      z             Orthogonal coordinates for Z.
55 - 60       Real(6.2)      occupancy     Occupancy.
61 - 66       Real(6.2)      tempFactor    Temperature factor.
77 - 78       LString(2)     element       Element symbol; right-justified.
79 - 80       LString(2)     charge        Charge on the atom.





Description of CONECT records:

COLUMNS       DATA  TYPE      FIELD        DEFINITION
-------------------------------------------------------------------------
 1 -  6        Record name    "CONECT"
 7 - 11        Integer        serial       Atom  serial number
12 - 16        Integer        serial       Serial number of bonded atom
17 - 21        Integer        serial       Serial  number of bonded atom
22 - 26        Integer        serial       Serial number of bonded atom
27 - 31        Integer        serial       Serial number of bonded atom






	
class molsystem.pdb.PDBMixin[source]

	Bases: object

A mixin for handling PDB files.


	
from_pdb_text(data, configuration=None)[source]

	Create the system from a PDF file.


	Parameters

	
	data (str) – The complete text of the Molfile.


	configuration (int = None) – The configuration to use, defaults to the current configuration.













	
to_pdb_text(configuration=None, title=None, comment='Exported from SEAMM')[source]

	Create the text of the PDB file from the system.


	Parameters

	
	configuration (int = None) – The configuration to use, defaults to the current configuration.


	title (str = None) – The title for the structure, by default the system name.


	comment (str = 'Exported from SEAMM') – Comment line






	Returns

	text – The text of the file.



	Return type

	str


















molsystem.system module

A dictionary-like object for holding a system




molsystem.systems module

A dictionary-like object for holding systems


	
class molsystem.systems.Systems[source]

	Bases: collections.abc.MutableMapping


	
copy_system(other, name=None, filename=None, temporary=False, force=False)[source]

	Create a copy of a system, optionally with a given name and
filename.






	
create_system(name, filename=None, temporary=False, force=False)[source]

	Create a system with a given name, and optionally a filename.






	
list()[source]

	Return a list of the systems.






	
open_system(filename, name=None, temporary=False)[source]

	Open an existing system with a given name.






	
overwrite(system, other)[source]

	Overwrite a system with the contents of another.












molsystem.table module


	
molsystem.table.grouped(iterable, n)[source]

	s -> (s0,s1,s2,…sn-1), (sn,sn+1,sn+2,…s2n-1), (s2n,…s3n-1), …








molsystem.template module

A dictionary-like object for holding templates




molsystem.templateatoms module

A dictionary-like object for holding atoms for the templates


	
molsystem.templateatoms.grouped(iterable, n)[source]

	s -> (s0,s1,s2,…sn-1), (sn,sn+1,sn+2,…s2n-1), (s2n,…s3n-1), …








molsystem.templatebonds module




molsystem.topology module

Topological methods for the system


	
class molsystem.topology.TopologyMixin[source]

	Bases: object

A mixin for handling topology.


	
bonded_neighbors(configuration=None, as_indices=False, first_index=0)[source]

	The atoms bonded to each atom in the system.


	Parameters

	
	configuration (int = None) – The configuration to use, defaults to the current configuration.


	as_indices (bool = False) – Whether to return 0-based indices (True) or atom ids (False)


	first_index (int = 0) – The smallest index, e.g. 0 or 1






	Returns

	neighbors – list of atom ids for each atom id



	Return type

	{int: [int]} or [[int]] for indices










	
create_molecule_subsets(configuration=None)[source]

	Create a subset for each molecule in a configuration.

By default they all reference an empty template ‘all’ of type
‘molecule’.


	Parameters

	configuration (int = None) – The configuration to use, defaults to the current configuration.



	Returns

	The ids of the subsets, one per molecule.



	Return type

	[int]










	
create_molecule_templates(configuration=None, create_subsets=True)[source]

	Create a template for each unique molecule in a configuration.

By default also create subsets linking each template to the atoms
of the molecules in the system.


	Parameters

	
	configuration (int = None) – The configuration to use, defaults to the current configuration.


	create_subsets (bool = True) – If true, create subsets linking the templates to the molecules.






	Returns

	The ids of the templates, or if create_subsets is True
a two-element list containing the list of templates and
list of subsets.



	Return type

	[int] or [[int], [int]]










	
find_molecules(configuration=None, as_indices=False)[source]

	Find the separate molecules in a system.


	Parameters

	
	configuration (int = None) – The configuration to use, defaults to the current configuration.


	as_indices (bool = False) – Whether to return 0-based indices (True) or atom ids (False)






	Returns

	molecules – A list of lists of atom ids or indices for the molecules



	Return type

	[[int]*n_molecules]
















Module contents

molsystem
A general implementation for molecular and periodic systems.







            

          

      

      

    

  

    
      
          
            
  All modules for which code is available
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  Source code for molsystem.atoms

# -*- coding: utf-8 -*-

"""A dictionary-like object for holding atoms

For efficiency the atom-data is stored as arrays -- numpy if possible, python
lists otherwise, along with metadata to define the attributes ("columns").

In some ways this a bit like pandas; however, we also need more control than a
simple pandas dataframe provides....
"""

import collections.abc
from itertools import zip_longest
import logging
from typing import Any, Dict, TypeVar

import numpy
import pandas

from molsystem.column import _Column as Column
from molsystem.table import _Table as Table

System_tp = TypeVar("System_tp", "System", None)
Atoms_tp = TypeVar("Atoms_tp", "_Atoms", str, None)

logger = logging.getLogger(__name__)


[docs]def grouped(iterable, n):
    "s -> (s0,s1,s2,...sn-1), (sn,sn+1,sn+2,...s2n-1), (s2n,...s3n-1), ..."
    return zip_longest(*[iter(iterable)] * n)



class _Atoms(collections.abc.MutableMapping):
    """The Atoms class holds arrays of attributes describing atoms.

    In order to handle changes in bonding (and numbers of atoms) the
    system class has several tables covering the atoms and bonds. See
    the main documentation for a more detailed description. The key
    tables are:

    configuration -- a list of configurations in e.g. a trajectory
    configuration_subset -- connnects configurations with subset

    template -- a simple list of templates
    templateatom -- holds the atoms in a template, if present.
    templatebond -- holds the bonds between the template atoms, if present

    subset -- an instantiation of a template, connected with one or more
              configurations of the system.
    subset_atom -- connects the subset to the atoms, and optionally connects
                   the atom to a template atom.

    atom -- the nonvarying part of the description of the atoms
    coordinates -- the varying part of the description of atoms

    The description of the atoms is split into two parts: the identity
    of the atom in the 'atom' table; and the coordinates and other
    varying attributes in the table 'coordinates' as indicated above.

    This class handles the situation where the number and type of atoms
    changes from configuration to configuration, as it would for example
    in a grand canonical simulation or simulating surface deposition.

    The configuration if either given explicitly or the "current configuration"
    is used. The current configuration is set and stored in the system object.

    Given this configuration, this class provides the illusion that
    there is a single set of atoms in a single table containing both the
    identity of the atoms and their coordinates.

    Underneath, this is handled by a subset "all", which is a special
    subset that contains all of the atoms in the system. This subset is
    defined by one or more templates "all" which are instantiated in the
    subset table and connected to configurations via the
    configuration_subset table.

    If the number of atoms in the system is fixed and there are no bonds
    or they don't change (the case in classical MD), there will be one
    template "all" instantiated as one subset. All configurations will
    point to this one subset. If there are no bonds in the system, then
    this is all that is needed. However if there are bonds, the atoms
    involved in bonds need to be in the templateatom table and the bonds
    entered in the templatebond table.

    If the bonds change over time, then for each bond configuration
    there needs to be a distinct "all" template, with the appropriate
    templateatoms and templatebonds. This template is instantiated as a
    new subset and connected to one or more configurations.

    If the number of atoms changes over time, each new set of atoms also
    requires a new template and subset connected to the atoms in that
    configuration. A subset may persist over a number of configurations,
    but each time the atoms change a new subset is required.

    If both the atoms and the bonds change, then a corresponding subset
    is needed each time either changes.
    """

    def __init__(
        self,
        system: System_tp,
        atom_tablename='atom',
        coordinates_tablename='coordinates',
    ) -> None:

        self._system = system
        self._atom_tablename = atom_tablename
        self._coordinates_tablename = coordinates_tablename

        self._atom_table = Table(system, self._atom_tablename)
        self._coordinates_table = Table(system, self._coordinates_tablename)

    def __enter__(self) -> Any:
        self.system.__enter__()
        return self

    def __exit__(self, etype, value, traceback) -> None:
        self.system.__exit__(etype, value, traceback)

    def __getitem__(self, key) -> Any:
        """Allow [] to access the data!"""
        return self.get_column(key)

    def __setitem__(self, key, value) -> None:
        """Allow x[key] access to the data"""
        column = self[key]
        column[0:] = value

    def __delitem__(self, key) -> None:
        """Allow deletion of keys"""
        if key in self._atom_table.attributes:
            del self._atom_table[key]
        elif key in self._coordinates_table.attributes:
            del self._coordinates_table[key]

    def __iter__(self) -> iter:
        """Allow iteration over the object"""
        return iter([*self.attributes.keys()])

    def __len__(self) -> int:
        """The len() command"""
        return len(self.attributes)

    def __repr__(self) -> str:
        """The string representation of this object"""
        df = self.to_dataframe()
        return repr(df)

    def __str__(self) -> str:
        """The pretty string representation of this object"""
        df = self.to_dataframe()
        return str(df)

    def __contains__(self, item) -> bool:
        """Return a boolean indicating if a key exists."""
        # Normal the tablename is used as an identifier, so is quoted with ".
        # Here we need it as a string literal so strip any quotes from it.

        tmp_item = item.strip('"')
        return tmp_item in self.attributes

    def __eq__(self, other) -> Any:
        """Return a boolean if this object is equal to another"""
        if self._atom_table != other._atom_table:
            return False
        if self._coordinates_table != other._coordinates_table:
            return False
        return True

    @property
    def system(self):
        """The system that we belong to."""
        return self._system

    @property
    def db(self):
        """The database connection."""
        return self.system.db

    @property
    def cursor(self):
        """The database connection."""
        return self.system.cursor

    @property
    def table(self) -> str:
        """The name of this table."""
        return '"' + self._atom_tablename + '"'

    @property
    def current_configuration(self):
        """The configuration of the system being used"""
        return self.system.current_configuration

    @current_configuration.setter
    def current_configuration(self, value):
        self.system.current_configuration = value

    @property
    def n_rows(self) -> int:
        """The number of rows in the table."""
        self.cursor.execute(f'SELECT COUNT(*) FROM {self.table}')
        result = self.cursor.fetchone()[0]
        return result

    @property
    def attributes(self) -> Dict[str, Any]:
        """The definitions of the attributes.
        Combine the attributes of the atom and coordinates tables to
        make it look like a single larger table.
        """

        result = self._atom_table.attributes

        for key, value in self._coordinates_table.attributes.items():
            if key != 'atom':  # atom key links the tables together, so ignore
                result[key] = value

        return result

    @property
    def coordinate_system(self):
        """The type of coordinates: 'fractional' or 'Cartesian'"""
        return self._system.coordinate_system

    @coordinate_system.setter
    def coordinate_system(self, value):
        self._system.coordinate_system = value

    @property
    def version(self):
        return self.system.version

    def add_attribute(
        self,
        name: str,
        coltype: str = 'float',
        default: Any = None,
        notnull: bool = False,
        index: bool = False,
        pk: bool = False,
        references: str = None,
        on_delete: str = 'cascade',
        on_update: str = 'cascade',
        values: Any = None,
        configuration_dependent: bool = False
    ) -> None:
        """Adds a new attribute.

        If the default value is None, you must always provide values wherever
        needed, for example when adding a row.

        Parameters
        ----------
        name : str
            The name of the attribute.
        coltype : str
            The type of the attribute (column). Must be one of 'int',
            'float', 'str' or 'byte'
        default : int, float, str or byte
            The default value for the attribute if no value is given.
        notnull : bool = False
            Whether the value must be non-null
        index : bool = False
            Whether to create an index on the column
        pk : bool = False
            Whether the column is the primry keys
        references : str = None
            If not null, the column is a foreign key for this table.
        on_delete : str = 'cascade'
            How to handle deletions of a foregin keys
        on_update : str = 'cascade'
            How to handle updates of a foregin key
        values : Any
            Either a single value or a list of values length 'nrows' of
            values to fill the column.
        configuration_dependent : bool = False
            Whether the attribute belongs with the coordinates (True)
            or atoms (False)

        Returns
        -------
            None
        """
        if configuration_dependent:
            self._coordinates_table.add_attribute(
                name,
                coltype=coltype,
                default=default,
                notnull=notnull,
                index=index,
                pk=pk,
                references=references,
                on_delete=on_delete,
                on_update=on_update,
                values=values
            )
        else:
            self._atom_table.add_attribute(
                name,
                coltype=coltype,
                default=default,
                notnull=notnull,
                index=index,
                pk=pk,
                references=references,
                on_delete=on_delete,
                on_update=on_update,
                values=values
            )

    def append(self, configuration=None, **kwargs: Dict[str, Any]) -> None:
        """Append one or more atoms

        The keys give the field for the data. If an existing field is not
        mentioned, then the default value is used, unless the default is None,
        in which case an error is thrown. It is an error if there is not a
        field corrresponding to a key.
        """

        # Need to handle the elements specially. Can give atomic numbers,
        # or symbols. By construction the references to elements are identical
        # to their atomic numbers.

        if 'symbol' in kwargs:
            symbols = kwargs.pop('symbol')
            kwargs['atno'] = self.to_atnos(symbols)

        # How many new rows there are
        n_rows, lengths = self._get_n_rows(**kwargs)

        # Fill in the atom table
        data = {}
        for column in self._atom_table.attributes:
            if column != 'id' and column in kwargs:
                data[column] = kwargs.pop(column)

        if len(data) == 0:
            data['atno'] = [None] * n_rows

        ids = self._atom_table.append(n=n_rows, **data)

        # Now append to the coordinates table
        if configuration is None:
            configuration = self.current_configuration
        data = {'configuration': configuration, 'atom': ids}
        for column in self._coordinates_table.attributes:
            if column != 'id' and column in kwargs:
                data[column] = kwargs.pop(column)

        self._coordinates_table.append(n=n_rows, **data)

        # And to the subset 'all'
        subset_atom = self.system['subset_atom']
        if isinstance(configuration, int):
            config = configuration
        else:
            config = configuration[0]

        subset_atom.append(subset=self.system.all_subset(config), atom=ids)

        return ids

    def atoms(
        self, *args, subset=None, configuration=None, template_order=False
    ):
        """Return an iterator over the atoms.

        Parameters
        ----------
        args : [str]
            Added selection criteria for the SQL, one word at a time.
        subset : int = None
            Get the atoms for the subset. Defaults to the 'all/all' subset
            for the configuration given.
        configuration : int = None
            The configuration of interest. Defaults to the current
            configuration. Not used if the subset is given.
        template_order : bool = False
            If True, and there are template atoms associated with the atoms,
            return rows in the order of the template.

        Returns
        -------
        sqlite3.Cursor
            A cursor that returns sqlite3.Row objects for the atoms.
        """
        if subset is None:
            subset = self.system.all_subset(configuration)

        # If we are asked to use template order, see if all the atoms
        # have associated template atoms.
        if template_order:
            self.cursor.execute(
                'SELECT COUNT(*) FROM subset_atom WHERE subset = ?'
                '    AND templateatom IS NULL', (subset,)
            )
            n = self.cursor.fetchone()[0]
            if n > 0:
                raise RuntimeError(
                    'Not all of the atoms are defined in the template for '
                    f'subset {subset} - {n} are not'
                )

        atom_tbl = self._atom_tablename
        coord_tbl = self._coordinates_tablename
        atom_columns = [*self._atom_table.attributes]
        coord_columns = [*self._coordinates_table.attributes]
        coord_columns.remove('atom')

        columns = [f'at.{x}' for x in atom_columns]
        columns += [f'co.{x}' for x in coord_columns]
        column_defs = ', '.join(columns)

        sql = (
            f'SELECT {column_defs}'
            f'  FROM {atom_tbl} as at, {coord_tbl} as co, subset_atom as sa'
            '  WHERE at.id == sa.atom AND sa.subset = ? AND co.atom = at.id'
        )

        if len(args) == 0:
            if template_order:
                sql += " ORDER BY templateatom"
            return self.db.execute(sql, (subset,))

        parameters = [subset]
        for col, op, value in grouped(args, 3):
            if op == '==':
                op = '='
            sql += f' AND "{col}" {op} ?'
            parameters.append(value)
        if template_order:
            sql += " ORDER BY templateatom"

        return self.db.execute(sql, parameters)

    def atom_ids(self, subset=None, configuration=None, template_order=False):
        """The ids of the atoms the subset or configuration.

        Parameters
        ----------
        subset : int = None
            Get the atoms for the subset. Defaults to the 'all/all' subset
            for the configuration given.
        configuration : int = None
            The configuration of interest. Defaults to the current
            configuration. Not used if the subset is given.
        template_order : bool = False
            If True, and there are template atoms associated with the atoms,
            return rows in the order of the template.

        Returns
        -------
        [int]
            The ids of the requested atoms.
        """
        if subset is None:
            subset = self.system.all_subset(configuration)
        if template_order:
            return [
                x[0] for x in self.db.execute(
                    "SELECT atom, templateatom FROM subset_atom "
                    "WHERE subset = ? ORDER BY templateatom", (subset,)
                )
            ]
        else:
            return [
                x[0] for x in self.db.execute(
                    "SELECT atom FROM subset_atom WHERE subset = ?", (subset,)
                )
            ]

    def atomic_numbers(
        self,
        subset: int = None,
        configuration: int = None,
        template_order: bool = False
    ) -> [float]:
        """The atomic numbers of the atoms in the subset or configuration.

        Parameters
        ----------
        subset : int = None
            Get the values for the subset. Defaults to the 'all/all' subset
            for the configuration given.
        configuration : int = None
            The configuration of interest. Defaults to the current
            configuration. Not used if the subset is given.
        template_order : bool = False
            If True, and there are template atoms associated with the atoms,
            return rows in the order of the template.

        Returns
        -------
        [int]
            The atomic numbers.
        """

        column = self.get_column(
            'atno',
            subset=subset,
            configuration=configuration,
            template_order=template_order
        )
        return [*column]

    def atomic_masses(
        self,
        subset: int = None,
        configuration: int = None,
        template_order: bool = False
    ) -> [float]:
        """The atomic masses of the atoms in the subset or configuration.

        Parameters
        ----------
        subset : int = None
            Get the values for the subset. Defaults to the 'all/all' subset
            for the configuration given.
        configuration : int = None
            The configuration of interest. Defaults to the current
            configuration. Not used if the subset is given.
        template_order : bool = False
            If True, and there are template atoms associated with the atoms,
            return rows in the order of the template.

        Returns
        -------
        [int]
            The atomic numbers.
        """

        if 'mass' in self:
            column = self.get_column(
                'mass',
                subset=subset,
                configuration=configuration,
                template_order=template_order
            )
            return [*column]
        else:
            atnos = self.atomic_numbers(
                subset=subset,
                configuration=configuration,
                template_order=template_order
            )
            return self._system.default_masses(atnos=atnos)

    def coordinates(
        self,
        subset=None,
        configuration=None,
        template_order=False,
        fractionals=True,
        in_cell=False,
        as_array=False
    ):
        """Return the coordinates optionally translated back into the principal
        unit cell.

        Parameters
        ----------
        subset : int = None
            Get the atoms for the subset. Defaults to the 'all/all' subset
            for the configuration given.
        configuration : int = None
            The configuration of interest. Defaults to the current
            configuration. Not used if the subset is given.
        template_order : bool = False
            If True, and there are template atoms associated with the atoms,
            return rows in the order of the template.
        fractionals : bool = True
            Return the coordinates as fractional coordinates for periodic
            systems. Non-periodic systems always use Cartesian coordinates.
        in_cell : bool, str = False
            Whether to translate the atoms into the unit cell, and if so
            whether to do so by molecule or just atoms.
        as_array : bool = False
            Whether to return the results as a numpy array or as a list of
            lists (the default).

        Returns
        -------
        abc : [N][float*3]
            The coordinates, either Cartesian or fractional
        """
        if configuration is None:
            configuration = self.current_configuration

        xyz = []
        for row in self.atoms(
            subset=subset,
            configuration=configuration,
            template_order=template_order
        ):
            xyz.append([row['x'], row['y'], row['z']])

        periodicity = self.system.periodicity
        if periodicity == 0:
            if as_array:
                return numpy.array(xyz)
            else:
                return xyz

        cell = self.system['cell'].cell(configuration)

        if isinstance(in_cell, str) and 'molecule' in in_cell:
            # Need fractionals...
            if self.system.coordinate_system == 'Cartesian':
                UVW = cell.to_fractionals(xyz, as_array=True)
            elif not isinstance(xyz, numpy.ndarray):
                UVW = numpy.array(xyz)
            else:
                UVW = xyz

            molecules = self.system.find_molecules(
                configuration=configuration, as_indices=True
            )

            for indices in molecules:
                indices = numpy.array([i - 1 for i in indices])
                uvw_mol = numpy.take(UVW, indices, axis=0)
                center = numpy.average(uvw_mol, axis=0)
                delta = numpy.floor(center)
                uvw_mol -= delta
                numpy.put_along_axis(
                    UVW, numpy.expand_dims(indices, axis=1), uvw_mol, axis=0
                )
            if fractionals:
                if as_array:
                    return UVW
                else:
                    return UVW.tolist()
            else:
                return cell.to_cartesians(UVW, as_array=as_array)
        elif in_cell:
            # Need fractionals...
            if self.system.coordinate_system == 'Cartesian':
                UVW = cell.to_fractionals(xyz, as_array=True)
            elif not isinstance(xyz, numpy.ndarray):
                UVW = numpy.array(xyz)
            else:
                UVW = xyz
            delta = numpy.floor(UVW)
            UVW -= delta
            if fractionals:
                if as_array:
                    return UVW
                else:
                    return UVW.tolist()
            else:
                return cell.to_cartesians(UVW, as_array=as_array)
        else:
            if fractionals:
                if self.system.coordinate_system == 'Cartesian':
                    return cell.to_fractionals(xyz, as_array=as_array)
                elif as_array:
                    return numpy.array(xyz)
                else:
                    return xyz
            else:
                if self.system.coordinate_system == 'fractional':
                    return cell.to_cartesians(xyz, as_array=as_array)
                elif as_array:
                    return numpy.array(xyz)
                else:
                    return xyz

    def set_coordinates(
        self,
        xyz,
        subset=None,
        configuration=None,
        template_order=False,
        fractionals=True
    ):
        """Set the coordinates to new values.

        Parameters
        ----------
        subset : int = None
            Set the atoms for the subset. Defaults to the 'all/all' subset
            for the configuration given.
        configuration : int = None
            The configuration of interest. Defaults to the current
            configuration. Not used if the subset is given.
        template_order : bool = False
            If True, and there are template atoms associated with the atoms,
            the coordinates are in the order of the template.
        fractionals : bool = True
            The coordinates are fractional coordinates for periodic
            systems. Ignored for non-periodic systems.

        Returns
        -------
        None
        """
        if configuration is None:
            configuration = self.current_configuration

        as_array = isinstance(xyz, numpy.ndarray)

        x_column = self.get_column(
            'x',
            subset=subset,
            configuration=configuration,
            template_order=template_order
        )
        y_column = self.get_column(
            'y',
            subset=subset,
            configuration=configuration,
            template_order=template_order
        )
        z_column = self.get_column(
            'z',
            subset=subset,
            configuration=configuration,
            template_order=template_order
        )

        xs = []
        ys = []
        zs = []

        periodicity = self.system.periodicity
        coord_system = self.system.coordinate_system
        if (
            periodicity == 0 or
            (coord_system == 'Cartesian' and not fractionals) or
            (coord_system == 'fractional' and fractionals)
        ):
            if as_array:
                for x, y, z in xyz.tolist():
                    xs.append(x)
                    ys.append(y)
                    zs.append(z)
            else:
                for x, y, z in xyz:
                    xs.append(x)
                    ys.append(y)
                    zs.append(z)
        else:
            cell = self.system['cell'].cell(configuration)
            if coord_system == 'fractional':
                # Convert coordinates to fractionals
                for x, y, z in cell.to_fractionals(xyz):
                    xs.append(x)
                    ys.append(y)
                    zs.append(z)
            else:
                for x, y, z in cell.to_cartesians(xyz):
                    xs.append(x)
                    ys.append(y)
                    zs.append(z)
        x_column[0:] = xs
        y_column[0:] = ys
        z_column[0:] = zs

    def get_column(
        self,
        key: str,
        subset: int = None,
        configuration: int = None,
        template_order: bool = False
    ) -> Any:
        """Get a Column object with the requested data

        Parameters
        ----------
        key : str
            The attribute to get.
        subset : int = None
            Get the values for the subset. Defaults to the 'all/all' subset
            for the configuration given.
        configuration : int = None
            The configuration of interest. Defaults to the current
            configuration. Not used if the subset is given.

        Returns
        -------
        Column
            A Column object containing the data.
        """
        if subset is None:
            subset = self.system.all_subset(configuration)

        if key in self._atom_table.attributes:
            sql = (
                f'SELECT at.rowid, at.{key}, sa.templateatom'
                f'  FROM {self._atom_tablename} as at, subset_atom as sa'
                f' WHERE at.id = sa.atom AND sa.subset = {subset}'
            )
            if template_order:
                sql += " ORDER BY sa.templateatom"
            return Column(self._atom_table, key, sql=sql)
        elif key in self._coordinates_table.attributes:
            sql = (
                f'SELECT co.rowid, co.{key}, sa.templateatom'
                f'  FROM {self._atom_tablename} as at,'
                f'       {self._coordinates_tablename} as co,'
                '        subset_atom as sa'
                f' WHERE co.atom = at.id AND at.id = sa.atom'
                f'   AND sa.subset = {subset}'
            )
            if template_order:
                sql += " ORDER BY sa.templateatom"
            return Column(self._coordinates_table, key, sql=sql)
        else:
            raise KeyError(f"'{key}' not in atoms")

    def to_atnos(self, symbols):
        """Convert element symbols to atomic numbers."""
        return self._system.to_atnos(symbols)

    def _get_n_rows(self, **kwargs):
        """Get the total number of rows represented in the arguments."""
        n_rows = None

        lengths = {}
        for key, value in kwargs.items():
            if key not in self:
                raise KeyError(f'"{key}" is not an attribute of the atoms.')
            length = self.length_of_values(value)
            lengths[key] = length

            if n_rows is None:
                n_rows = 1 if length == 0 else length

            if length > 1 and length != n_rows:
                if n_rows == 1:
                    n_rows = length
                else:
                    raise IndexError(
                        'key "{}" has the wrong number of values, '
                        .format(key) +
                        '{}. Should be 1 or the number of atoms ({}).'
                        .format(length, n_rows)
                    )
        return n_rows, lengths

    def length_of_values(self, values: Any) -> int:
        """Return the length of the values argument.

        Parameters
        ----------
        values : Any
            The values, which might be a string, single value, list, tuple,
            etc.

        Returns
        -------
        length : int
            The length of the values. 0 indicates a scalar
        """
        if isinstance(values, str):
            return 0
        else:
            try:
                return len(values)
            except TypeError:
                return 0

    def n_atoms(self, subset=None, configuration=None) -> int:
        """The number of atoms in a subset or configuration

        Parameters
        ----------
        subset : int = None
            Get the atoms for the subset. Defaults to the 'all/all' subset
            for the configuration given.
        configuration : int = None
            The configuration of interest. Defaults to the current
            configuration. Not used if the subset is given.

        Returns
        -------
        int
            Number of atoms
        """
        if subset is None:
            subset = self.system.all_subset(configuration)

        self.cursor.execute(
            "SELECT COUNT(*) FROM subset_atom WHERE subset = ?", (subset,)
        )
        return self.cursor.fetchone()[0]

    def remove(self, atoms=None, subset=None, configuration=None) -> int:
        """Delete the atoms listed, or in a subset or configuration

        Parameters
        ----------
        atoms : [int] = None
            The list of atoms to delete
        subset : int = None
            Get the atoms for the subset. Defaults to the 'all/all' subset
            for the configuration given.
        configuration : int = None
            The configuration of interest. Defaults to the current
            configuration. Not used if the subset is given.

        Returns
        -------
        None
        """
        if atoms is not None:
            # Delete the listed atoms and coordinates
            subset = self.system.all_subset(configuration)

            # Need to handle bonds first
            self.system.bonds.remove(atoms=atoms, subset=subset)

            parameters = [(i,) for i in atoms]
            # Coordinates
            self.db.executemany(
                "DELETE FROM coordinates WHERE atom = ?", parameters
            )

            # Atoms
            self.db.executemany("DELETE FROM atom WHERE id = ?", parameters)

            # Subset-Atoms
            self.db.executemany(
                "DELETE FROM subset_atom WHERE atom = ?", parameters
            )

            return
        if subset is None:
            subset = self.system.all_subset(configuration)
            # Bonds only if removing all atoms, i.e. subset all
            self.system.bonds.remove(subset=subset)

        # Coordinates
        self.db.execute(
            "DELETE FROM coordinates"
            " WHERE atom IN ("
            "   SELECT atom FROM subset_atom WHERE subset = ?"
            ")", (subset,)
        )

        # Atoms
        self.db.execute(
            "DELETE FROM atom"
            " WHERE id IN ("
            "   SELECT atom FROM subset_atom WHERE subset = ?"
            ")", (subset,)
        )

        # Subset-Atoms
        self.db.execute("DELETE FROM subset_atom WHERE subset = ?", (subset,))

    def symbols(self, subset=None, configuration: int = None) -> [str]:
        """The element symbols for the atoms in a subset or configuration

        Parameters
        ----------
        subset : int = None
            Get the values for the subset. Defaults to the 'all/all' subset
            for the configuration given.
        configuration : int = None
            The configuration of interest. Defaults to the current
            configuration. Not used if the subset is given.

        Returns
        -------
        [str]
            The element symbols
        """

        return self._system.to_symbols(
            self.atomic_numbers(subset=subset, configuration=configuration)
        )

    def to_dataframe(self):
        """Return the contents of the table as a Pandas Dataframe."""
        data = {}
        rows = self.atoms()
        for row in rows:
            data[row[0]] = row[1:]

        columns = [x[0] for x in rows.description[1:]]
        df = pandas.DataFrame.from_dict(data, orient='index', columns=columns)

        return df




            

          

      

      

    

  

    
      
          
            
  Source code for molsystem.cell

# -*- coding: utf-8 -*-

import logging
import math

import numpy

logger = logging.getLogger(__name__)


[docs]def cos(value):
    return math.cos(math.radians(value))



[docs]def sin(value):
    return math.sin(math.radians(value))



[docs]class Cell(object):
    """A class to handle cell parameters and their transformations."""

    def __init__(self, a, b, c, alpha, beta, gamma):
        self._parameters = [a, b, c, alpha, beta, gamma]

    def __getitem__(self, key):
        """Allow [] to access the data!"""
        return self._parameters[key]

    def __setitem__(self, key, value):
        """Allow x[key] access to the data"""
        self._parameters[key] = value

    def __iter__(self):
        """Allow iteration over the object"""
        return iter(self._parameters)

    def __len__(self) -> int:
        """The len() command"""
        return len(self._parameters)

    def __eq__(self, other):
        """Return a boolean if this object is equal to another"""
        return self.equal(other, tol=1.0e-12)

    def __repr__(self):
        """The representation of this object"""
        return repr(self._parameters)

    def __str__(self):
        """The pretty string representation of this object"""
        return str(self._parameters)

    @property
    def a(self):
        """The length of the first cell vector."""
        return self._parameters[0]

    @a.setter
    def a(self, value):
        self._parameters[0] = value

    @property
    def b(self):
        """The length of the second cell vector."""
        return self._parameters[1]

    @b.setter
    def b(self, value):
        self._parameters[1] = value

    @property
    def c(self):
        """The length of the third cell vector."""
        return self._parameters[2]

    @c.setter
    def c(self, value):
        self._parameters[2] = value

    @property
    def alpha(self):
        """The angle between b and c."""
        return self._parameters[3]

    @alpha.setter
    def alpha(self, value):
        self._parameters[3] = value

    @property
    def beta(self):
        """The angle between a and c."""
        return self._parameters[4]

    @beta.setter
    def beta(self, value):
        self._parameters[4] = value

    @property
    def gamma(self):
        """The angle between a and b."""
        return self._parameters[5]

    @gamma.setter
    def gamma(self, value):
        self._parameters[5] = value

    @property
    def parameters(self):
        """The cell parameters as a list."""
        return list(self._parameters)

    @parameters.setter
    def parameters(self, value):
        if len(value) != 6:
            raise ValueError('parameters must be of length 6')
        self._parameters = list(value)

    @property
    def volume(self):
        """The volume of the cell."""
        a, b, c, alpha, beta, gamma = self.parameters
        # Roundoff errors!
        value = cos(alpha) * cos(beta) * cos(gamma)
        if value < 0.0 and abs(value) < 1.0e-8:
            value = 0.0
        return (
            a * b * c * (1 - cos(alpha)**2 - cos(beta)**2 - cos(gamma)**2) +
            2 * math.sqrt(value)
        )

[docs]    def equal(self, other, tol=1.0e-6):
        """Check if we are equal to another iterable to within a tolerance.

        Parameters
        ----------
        other : iterable
            The other object to check against
        tol : float = 1.0e-06
            The tolerance for comparing floating point numbers.

        Returns
        -------
        equals : bool
            Boolean indicating whether the two are equal.
        """
        if len(other) != 6:
            return False

        for i, j in zip(self, other):
            if abs(i - j) > tol:
                return False

        return True


[docs]    def to_cartesians(self, uvw, as_array=False):
        """Convert fraction coordinates to Cartesians

        see https://en.wikipedia.org/wiki/Fractional_coordinates for a
        description.

        Parameters
        ----------
        uvw : [N][3*float] or ndarray
            The fractional coordinates.

        Returns
        -------
        xyz : [N][float*3] or ndarray
            The Cartesian coordinates.
        """
        if isinstance(uvw, numpy.ndarray):
            UVW = uvw
        else:
            UVW = numpy.array(uvw)

        T = self.to_cartesians_transform(as_array=True)
        XYZ = UVW @ T

        if as_array:
            return XYZ
        else:
            return XYZ.tolist()


[docs]    def to_cartesians_transform(self, as_array=False):
        """Matrix to convert fractional coordinates to Cartesian.

        see https://en.wikipedia.org/wiki/Fractional_coordinates for a
        description.

        Parameters
        ----------
        as_array : bool = False
            Whether to return a numpy array or Python lists

        Returns
        -------
        transform : [N][float*3] or ndarray
            The transformation matrix
        """
        a, b, c, alpha, beta, gamma = self.parameters

        ca = cos(alpha)
        cb = cos(beta)
        cg = cos(gamma)
        sg = sin(gamma)

        V = a * b * c * math.sqrt(1 - ca**2 - cb**2 - cg**2 + 2 * ca * cb * cg)
        # Transpose of ...
        # [a, b * cg, c * cb],
        # [0, b * sg, c * (ca - cb * cg) / sg],
        # [0, 0, V / (a * b * sg)]
        T = [
                [
                    a,
                    0,
                    0
                ],
                [
                    b * cg,
                    b * sg,
                    0
                ],
                [
                    c * cb,
                    c * (ca - cb * cg) / sg,
                    V / (a * b * sg)
                ]
            ]  # yapf: disable

        if as_array:
            return numpy.array(T)
        else:
            return T


[docs]    def to_fractionals(self, xyz, as_array=False):
        """Convert Cartesian coordinates to fractional.

        see https://en.wikipedia.org/wiki/Fractional_coordinates for a
        description.

        Parameters
        ----------
        xyz : [N][3*float] or ndarray
            The Cartesian coordinates.

        Returns
        -------
        uvw : [N][float*3] or ndarray
            The ractional coordinates.
        """
        if isinstance(xyz, numpy.ndarray):
            XYZ = xyz
        else:
            XYZ = numpy.array(xyz)

        T = self.to_fractionals_transform(as_array=True)
        UVW = XYZ @ T

        if as_array:
            return UVW
        else:
            return UVW.tolist()


[docs]    def to_fractionals_transform(self, as_array=False):
        """Matrix to convert Cartesian coordinates to fractional.

        see https://en.wikipedia.org/wiki/Fractional_coordinates for a
        description.

        Parameters
        ----------
        as_array : bool = False
            Whether to return a numpy array or Python lists

        Returns
        -------
        transform : [N][float*3] or ndarray
            The transformation matrix
        """
        a, b, c, alpha, beta, gamma = self.parameters

        ca = cos(alpha)
        cb = cos(beta)
        cg = cos(gamma)
        sg = sin(gamma)

        V = a * b * c * math.sqrt(1 - ca**2 - cb**2 - cg**2 + 2 * ca * cb * cg)
        # Transpose...
        # [1 / a, -cg / (a * sg), b * c * (ca * cg - cb) / (V * sg)],
        # [0, 1 / (b * sg), a * c * (cb * cg - ca) / (V * sg)],
        # [0, 0, a * b * sg / V]
        T = [
                [
                    1 / a,
                    0,
                    0
                ],
                [
                    -cg / (a * sg),
                    1 / (b * sg),
                    0
                ],
                [
                    b * c * (ca * cg - cb) / (V * sg),
                    a * c * (cb * cg - ca) / (V * sg),
                    a * b * sg / V
                ]
            ]  # yapf: disable

        if as_array:
            return numpy.array(T)
        else:
            return T






            

          

      

      

    

  

    
      
          
            
  Source code for molsystem.cif

# -*- coding: utf-8 -*-

"""Functions for handling CIF files"""

import io
import logging
import math

import CifFile

logger = logging.getLogger(__name__)

bond_order = {1: 'SING', 2: 'DOUB', 3: 'TRIP'}


[docs]class CIFMixin:
    """A mixin for handling CIF files."""

[docs]    def to_cif_text(self, configuration=None):
        """Create the text of a CIF file from the confguration.

        Parameters
        ----------
        configuration : int = None
            The configuration to use, defaults to the current configuration.

        Returns
        -------
        text : str
            The text of the file.
        """

        lines = []

        atoms = self.atoms

        if configuration is None:
            configuration = self.current_configuration

        # Get the chemical formula
        formula, empirical_formula, Z = self.formula(configuration)
        formula = ' '.join(formula)
        empirical_formula = ''.join(empirical_formula)

        # And created the file, line-by-line
        lines = []
        lines.append('# Generated by MolSSI SEAMM')
        lines.append(f"data_{empirical_formula}")

        # Cell information
        if self.periodicity == 3:
            cell = self['cell'].cell(configuration)
            a, b, c, alpha, beta, gamma = cell.parameters
            volume = cell.volume
            lines.append("_symmetry_space_group_name_H-M   'P 1'")
            lines.append(f'_cell_length_a   {a}')
            lines.append(f'_cell_length_b   {b}')
            lines.append(f'_cell_length_c   {c}')
            lines.append(f'_cell_angle_alpha   {alpha}')
            lines.append(f'_cell_angle_beta    {beta}')
            lines.append(f'_cell_angle_gamma   {gamma}')
            lines.append('_symmetry_Int_Tables_number   1')
            lines.append(f'_cell_volume   {volume}')
            lines.append(f'_cell_formula_units_Z   {Z}')
            lines.append('loop_')
            lines.append(' _symmetry_equiv_pos_site_id')
            lines.append(' _symmetry_equiv_pos_as_xyz')
            lines.append("  1  'x, y, z'")

        lines.append(f'_chemical_formula_structural   {empirical_formula}')
        lines.append(f"_chemical_formula_sum   '{formula}'")

        # The atoms
        lines.append('loop_')
        lines.append(' _atom_site_type_symbol')
        lines.append(' _atom_site_label')
        lines.append(' _atom_site_symmetry_multiplicity')
        lines.append(' _atom_site_fract_x')
        lines.append(' _atom_site_fract_y')
        lines.append(' _atom_site_fract_z')
        lines.append(' _atom_site_occupancy')

        # Need unique names
        if 'names' in atoms:
            original_names = atoms.get_column('names', configuration)
        else:
            original_names = atoms.symbols(configuration)

        names = []
        tmp = {}
        for name in original_names:
            if name in tmp:
                tmp[name] += 1
                names.append(name + str(tmp[name]))
            else:
                tmp[name] = 1
                names.append(name)

        UVW = atoms.coordinates(
            configuration=configuration, fractionals=True, in_cell='molecule'
        )

        symbols = atoms.symbols(configuration)
        for element, name, uvw in zip(symbols, names, UVW):
            u, v, w = uvw
            lines.append(f'{element} {name}  1  {u:.3f} {v:.3f} {w:.3f}  1')

        # And that is it!
        return '\n'.join(lines)


[docs]    def from_cif_text(self, text, configuration=None):
        """Create the system from a CIF file..

        Parameters
        ----------
        text : str
            The text from the CIF file
        configuration : int = None
            The configuration to use, defaults to the current configuration.

        Returns
        -------
        None
        """

        cif = CifFile.ReadCif(io.StringIO(text))

        data_blocks = [*cif.keys()]

        if len(data_blocks) != 1:
            raise RuntimeError(
                f'There are {len(data_blocks)} data blocks in the cif file.'
            )
        data_block = cif[data_blocks[0]]

        # Reset the system
        self.clear(configuration=configuration)
        self.periodicity = 3
        self.coordinate_system = 'fractional'

        # The cell
        a = data_block['_cell_length_a']
        b = data_block['_cell_length_b']
        c = data_block['_cell_length_c']
        alpha = data_block['_cell_angle_alpha']
        beta = data_block['_cell_angle_beta']
        gamma = data_block['_cell_angle_gamma']
        self.cell.set_cell(a, b, c, alpha, beta, gamma)

        # Add the atoms
        # TEMPORARILY lower the symmetry to P1
        delta = 1.0e-04
        for x, y, z, symbol in zip(
            data_block['_atom_site_fract_x'],
            data_block['_atom_site_fract_y'],
            data_block['_atom_site_fract_z'],
            data_block['_atom_site_type_symbol']
        ):  # yapf: disable
            xs = []
            ys = []
            zs = []
            symbols = []
            # These variables *are* used in the eval below.
            x = float(x)
            y = float(y)
            z = float(z)
            for symop in data_block['_space_group_symop_operation_xyz']:
                x_eq, y_eq, z_eq = symop.split(',')
                x_new = eval(x_eq)
                y_new = eval(y_eq)
                z_new = eval(z_eq)
                # Translate into cell.
                x_new = x_new - math.floor(x_new)
                y_new = y_new - math.floor(y_new)
                z_new = z_new - math.floor(z_new)
                # check for almost 1, should be 0
                if abs(1 - x_new) < delta:
                    x_new = 0.0
                if abs(1 - y_new) < delta:
                    y_new = 0.0
                if abs(1 - z_new) < delta:
                    z_new = 0.0
                found = False
                for x0, y0, z0 in zip(xs, ys, zs):
                    if (
                        abs(x_new - x0) < delta and abs(y_new - y0) < delta and
                        abs(z_new - z0) < delta
                    ):
                        found = True
                        break
                if not found:
                    xs.append(x_new)
                    ys.append(y_new)
                    zs.append(z_new)
                    symbols.append(symbol)
            self.atoms.append(x=xs, y=ys, z=zs, symbol=symbols)


        # self.atoms.append(
        #     x=data_block['_atom_site_fract_x'],
        #     y=data_block['_atom_site_fract_y'],
        #     z=data_block['_atom_site_fract_z'],
        #     symbol=data_block['_atom_site_type_symbol']
        # )

[docs]    def to_mmcif_text(self, configuration=None):
        """Create the text of a mmCIF file from the confguration.

        Parameters
        ----------
        configuration : int = None
            The configuration to use, defaults to the current configuration.

        Returns
        -------
        text : str
            The text of the file.
        """

        lines = []

        atoms = self.atoms
        bonds = self.bonds

        if configuration is None:
            configuration = self.current_configuration

        # Get the chemical formula
        formula, empirical_formula, Z = self.formula(configuration)
        formula = ' '.join(formula)
        empirical_formula = ''.join(empirical_formula)

        # And created the file, line-by-line
        lines = []
        lines.append('# Generated by MolSSI SEAMM')
        lines.append(f"data_{empirical_formula}")
        lines.append(f"_chem_comp.name '{formula}'")
        lines.append(f"_chem_comp.id '{empirical_formula}'")
        lines.append(f"_chem_comp.formula   '{formula}'")

        # Cell information
        if self.periodicity == 3:
            cell = self['cell'].cell(configuration)
            a, b, c, alpha, beta, gamma = cell.parameters
            volume = cell.volume
            lines.append("_symmetry_space_group_name_H-M   'P 1'")
            lines.append(f'_cell_length_a   {a}')
            lines.append(f'_cell_length_b   {b}')
            lines.append(f'_cell_length_c   {c}')
            lines.append(f'_cell_angle_alpha   {alpha}')
            lines.append(f'_cell_angle_beta    {beta}')
            lines.append(f'_cell_angle_gamma   {gamma}')
            lines.append('_symmetry_Int_Tables_number   1')
            lines.append(f'_cell_volume   {volume}')
            lines.append(f'_cell_formula_units_Z   {Z}')
            lines.append('loop_')
            lines.append(' _symmetry_equiv_pos_site_id')
            lines.append(' _symmetry_equiv_pos_as_xyz')
            lines.append("  1  'x, y, z'")

        lines.append(f'_chemical_formula_structural   {empirical_formula}')
        lines.append(f"_chemical_formula_sum   '{formula}'")

        # The atoms
        lines.append('loop_')
        lines.append(' _chem_comp_atom.comp_id')
        lines.append(' _chem_comp_atom.atom_id')
        lines.append(' _chem_comp_atom.type_symbol')
        lines.append(' _chem_comp_atom.model_Cartn_x')
        lines.append(' _chem_comp_atom.model_Cartn_y')
        lines.append(' _chem_comp_atom.model_Cartn_z')
        lines.append(' _chem_comp_atom.pdbx_model_Cartn_x_ideal')
        lines.append(' _chem_comp_atom.pdbx_model_Cartn_y_ideal')
        lines.append(' _chem_comp_atom.pdbx_model_Cartn_z_ideal')
        lines.append(' _chem_comp_atom.pdbx_component_comp_id')
        lines.append(' _chem_comp_atom.pdbx_residue_numbering')

        # Need unique names
        if 'names' in atoms:
            original_names = atoms.get_column('names', configuration)
        else:
            original_names = atoms.symbols(configuration)

        names = []
        tmp = {}
        for name in original_names:
            if name in tmp:
                tmp[name] += 1
                names.append(name + str(tmp[name]))
            else:
                tmp[name] = 1
                names.append(name)

        XYZ = atoms.coordinates(
            configuration=configuration, in_cell='molecule'
        )
        XYZa = atoms.coordinates(
            configuration=configuration, fractionals=False
        )

        symbols = atoms.symbols(configuration)
        for element, name, xyza, xyz in zip(symbols, names, XYZa, XYZ):
            xa, ya, za = xyza
            x, y, z = xyz
            lines.append(
                f'MOL1 {name} {element} {xa:.3f} {ya:.3f} {za:.3f} '
                f'{x:.3f} {y:.3f} {z:.3f} HET 1'
            )

        # The bonds
        lines.append('#')
        lines.append('loop_')
        lines.append(' _chem_comp_bond.comp_id')
        lines.append(' _chem_comp_bond.atom_id_1')
        lines.append(' _chem_comp_bond.atom_id_2')
        lines.append(' _chem_comp_bond.value_order')
        for row in bonds.bonds(configuration=configuration):
            i = row['i']
            j = row['j']
            order = bond_order[row['bondorder']]
            nm1 = names[i - 1]
            nm2 = names[j - 1]
            lines.append(f'MOL1 {nm1} {nm2} {order}')

        # And that is it!
        return '\n'.join(lines)






            

          

      

      

    

  

    
      
          
            
  Source code for molsystem.molfile

# -*- coding: utf-8 -*-

"""Functions for handling MDL molfiles"""

import logging
import time

logger = logging.getLogger(__name__)


[docs]class MolFileMixin:
    """A mixin for handling MDL Molfiles."""

[docs]    def to_molfile_text(
        self, configuration=None, title=None, comment='Exported from SEAMM'
    ):
        """Create the text of the Molfile from the system.

        Parameters
        ----------
        configuration : int = None
            The configuration to use, defaults to the current configuration.
        title : str = None
            The title for the structure, by default the system name.
        comment : str = 'Exported from SEAMM'
            Comment line

        Returns
        -------
        text : str
            The text of the file.
        """

        lines = []

        atoms = self.atoms
        bonds = self.bonds

        if configuration is None:
            configuration = self.current_configuration
        n_atoms = atoms.n_atoms(configuration=configuration)
        n_bonds = bonds.n_bonds(configuration=configuration)

        nsgroups = 0
        n3d = 0
        is_chiral = 0  # may need to think about this later.

        if title is None:
            lines.append(self.name)
        else:
            lines.append(title)
        date_time = time.strftime('%m%d%y%H%M')

        lines.append('PS' + 'SEAMM_WF' + date_time + '3D')
        lines.append(comment)
        lines.append('  0  0  0     0  0            999 V3000')

        lines.append('M  V30 BEGIN CTAB')
        lines.append(
            'M  V30 COUNTS {} {} {} {} {}'.format(
                n_atoms, n_bonds, nsgroups, n3d, is_chiral
            )
        )
        lines.append('M  V30 BEGIN ATOM')
        count = 0
        if 'formal charges' in atoms:
            for row in atoms.atoms(configuration):
                count += 1
                symbol = self.to_symbols([row['atno']])
                lines.append(
                    f"M  V30 {count} {symbol} {row['x']} {row['y']} {row['z']}"
                    " 0 CHG={row['formal charge']}"
                )
        else:
            for row in atoms.atoms(configuration=configuration):
                count += 1
                symbol = self.to_symbols([row['atno']])[0]
                lines.append(
                    f"M  V30 {count} {symbol} {row['x']} {row['y']} {row['z']}"
                    " 0"
                )
        lines.append('M  V30 END ATOM')
        lines.append('M  V30 BEGIN BOND')
        count = 0
        for row in bonds.bonds(configuration=configuration):
            count += 1
            lines.append(
                f"M  V30 {count} {row['bondorder']} "
                f"{row['i']} {row['j']}"
            )
        lines.append('M  V30 END BOND')
        lines.append('M  V30 END CTAB')
        lines.append('M  END')

        return '\n'.join(lines)


[docs]    def from_molfile_text(self, data, configuration=None):
        """Create the system from an MDL Molfile, version 3

        Parameters
        ----------
        data : str
            The complete text of the Molfile.
        configuration : int = None
            The configuration to use, defaults to the current configuration.
        """

        self.clear(configuration=configuration)
        self.periodicity = 0

        n_molecules = 0
        lines = enumerate(data.splitlines())

        # title
        lineno, title = next(lines)
        self.name = title.strip()
        # header
        next(lines)
        # comment
        next(lines)
        lineno, line = next(lines)
        if line.split()[6] != 'V3000':
            raise RuntimeError(
                f"molfile:to_seamm -- the file is not version 3: '{line}'"
            )
        for lineno, line in lines:
            logger.debug(f'{lineno}: {line}')
            if 'M  END' in line:
                break
            elif 'M  V30 BEGIN CTAB' in line:
                n_molecules += 1
                if n_molecules > 1:
                    raise NotImplementedError('Multiple molecules?')
            elif 'M V30 END CTAB' in line:
                pass
            elif 'M  V30 COUNTS' in line:
                natoms, nbonds, nsgroups, n3d, is_chiral = line.split()[3:]

                natoms = int(natoms)
                nbonds = int(nbonds)
                # not used, yet.
                # nsgroups = int(nsgroups)
                # n3d = int(n3d)
                # is_chiral = bool(is_chiral)
            elif 'M  V30 BEGIN ATOM' in line:
                logger.debug('In atom table')
                xs = []
                ys = []
                zs = []
                symbols = []
                formal_charges = []
                have_formal_charges = False
                for lineno, line in lines:
                    if 'M  V30 END ATOM' in line:
                        logger.debug(f'Saving {len(xs)} atoms to system')
                        if (
                            have_formal_charges and
                            'formal_charges' not in self.atoms
                        ):
                            logger.debug('   with formal charges')
                            self.atoms.add_attribute(
                                'formal_charge', coltype='int', default=0
                            )
                            atom_ids = self.atoms.append(
                                configuration=configuration,
                                x=xs,
                                y=ys,
                                z=zs,
                                symbol=symbols,
                                formal_charge=formal_charges
                            )
                        else:
                            atom_ids = self.atoms.append(
                                configuration=configuration,
                                x=xs,
                                y=ys,
                                z=zs,
                                symbol=symbols
                            )
                        break
                    i, symbol, x, y, z, q = line.split()[2:8]
                    xs.append(float(x))
                    ys.append(float(y))
                    zs.append(float(z))
                    symbols.append(symbol)
                    if 'CHG=' in line:
                        for tmp in line.split()[8:]:
                            if 'CHG=' in tmp:
                                formal_charges.append(int(tmp[4:]))
                                have_formal_charges = True
                    else:
                        formal_charges.append(0)
            elif 'M  V30 BEGIN BOND' in line:
                logger.debug('In bond table')
                iatoms = []
                jatoms = []
                bondorders = []
                for lineno, line in lines:
                    if 'M  V30 END BOND' in line:
                        if len(iatoms) > 0:
                            self.bonds.append(
                                i=iatoms,
                                j=jatoms,
                                bondorder=bondorders,
                                configuration=configuration
                            )
                        break
                    bondorder, iatom, jatom = line.split()[3:6]
                    iatoms.append(atom_ids[int(iatom) - 1])
                    jatoms.append(atom_ids[int(jatom) - 1])
                    bondorders.append(int(bondorder))






            

          

      

      

    

  

    
      
          
            
  Source code for molsystem.pdb

# -*- coding: utf-8 -*-

"""Functions for handling PDB files

To Do
^^^^^

Need to understand more fully the PDB/mmcif format and the how to
carry the information about residues, chains, hetero groups, waters, etc.
At the moment this is ignoring much of the information, and putting residue,
chain, etc information directly on atoms.

I think we should use templates and subsets, but am not (yet) sure.

Presumably this metadata is most useful for setting up complicated
simulations.

File Format
^^^^^^^^^^^

For complete documentation, see
http://www.wwpdb.org/documentation/file-format-content/format33/v3.3.html

Order of records::

    RECORD TYPE             EXISTENCE           CONDITIONS IF  OPTIONAL
    --------------------------------------------------------------------------------------
    HEADER                  Mandatory
    OBSLTE                  Optional            Mandatory in  entries that have been
                                                replaced by a newer entry.
    TITLE                   Mandatory
    SPLIT                   Optional            Mandatory when  large macromolecular
                                                complexes  are split into multiple PDB
                                                entries.
    CAVEAT                  Optional            Mandatory when there are outstanding  errors
                                                such  as chirality.
    COMPND                  Mandatory
    SOURCE                  Mandatory
    KEYWDS                  Mandatory
    EXPDTA                  Mandatory
    NUMMDL                  Optional            Mandatory for  NMR ensemble entries.
    MDLTYP                  Optional            Mandatory for  NMR minimized average
                                                Structures or when the entire  polymer
                                                chain contains C alpha or P atoms only.
    AUTHOR                  Mandatory
    REVDAT                  Mandatory
    SPRSDE                  Optional            Mandatory for a replacement entry.
    JRNL                    Optional            Mandatory for a publication describes
                                                the experiment.
    REMARK 0                Optional            Mandatory for a re-refined structure
    REMARK 1                Optional
    REMARK 2                Mandatory
    REMARK 3                Mandatory
    REMARK N                Optional            Mandatory under certain conditions.
    DBREF                   Optional            Mandatory for all polymers.
    DBREF1/DBREF2           Optional            Mandatory when certain sequence  database
                                                accession  and/or sequence numbering
                                                does  not fit preceding DBREF format.
    SEQADV                  Optional            Mandatory if sequence  conflict exists.
    SEQRES                  Mandatory           Mandatory if ATOM records exist.
    MODRES                  Optional            Mandatory if modified group exists  in the
                                                coordinates.
    HET                     Optional            Mandatory if a non-standard group other
                                                than water appears in the coordinates.
    HETNAM                  Optional            Mandatory if a non-standard group other
                                                than  water appears in the coordinates.
    HETSYN                  Optional
    FORMUL                  Optional            Mandatory if a non-standard group or
                                                water appears in the coordinates.
    HELIX                   Optional
    SHEET                   Optional
    SSBOND                  Optional            Mandatory if a  disulfide bond is present.
    LINK                    Optional            Mandatory if  non-standard residues appear
                                                in a  polymer
    CISPEP                  Optional
    SITE                    Optional
    CRYST1                  Mandatory
    ORIGX1 ORIGX2 ORIGX3    Mandatory
    SCALE1 SCALE2 SCALE3    Mandatory
    MTRIX1 MTRIX2 MTRIX3    Optional            Mandatory if  the complete asymmetric unit
                                                must  be generated from the given coordinates
                                                using non-crystallographic symmetry.
    MODEL                   Optional            Mandatory if more than one model
                                                is  present in the entry.
    ATOM                    Optional            Mandatory if standard residues exist.
    ANISOU                  Optional
    TER                     Optional            Mandatory if ATOM records exist.
    HETATM                  Optional            Mandatory if non-standard group exists.
    ENDMDL                  Optional            Mandatory if MODEL appears.
    CONECT                  Optional            Mandatory if non-standard group appears
                                                and  if LINK or SSBOND records exist.
    MASTER                  Mandatory
    END                     Mandatory

Description of HETATM records::

    COLUMNS       DATA  TYPE     FIELD         DEFINITION
    -----------------------------------------------------------------------
     1 - 6        Record name    "HETATM"
     7 - 11       Integer        serial        Atom serial number.
    13 - 16       Atom           name          Atom name.
    17            Character      altLoc        Alternate location indicator.
    18 - 20       Residue name   resName       Residue name.
    22            Character      chainID       Chain identifier.
    23 - 26       Integer        resSeq        Residue sequence number.
    27            AChar          iCode         Code for insertion of residues.
    31 - 38       Real(8.3)      x             Orthogonal coordinates for X.
    39 - 46       Real(8.3)      y             Orthogonal coordinates for Y.
    47 - 54       Real(8.3)      z             Orthogonal coordinates for Z.
    55 - 60       Real(6.2)      occupancy     Occupancy.
    61 - 66       Real(6.2)      tempFactor    Temperature factor.
    77 - 78       LString(2)     element       Element symbol; right-justified.
    79 - 80       LString(2)     charge        Charge on the atom.

Description of CONECT records::

    COLUMNS       DATA  TYPE      FIELD        DEFINITION
    -------------------------------------------------------------------------
     1 -  6        Record name    "CONECT"
     7 - 11        Integer        serial       Atom  serial number
    12 - 16        Integer        serial       Serial number of bonded atom
    17 - 21        Integer        serial       Serial  number of bonded atom
    22 - 26        Integer        serial       Serial number of bonded atom
    27 - 31        Integer        serial       Serial number of bonded atom
"""  # noqa: E501

import collections
import logging
import time

logger = logging.getLogger(__name__)


[docs]class PDBMixin:
    """A mixin for handling PDB files."""

[docs]    def to_pdb_text(
        self, configuration=None, title=None, comment='Exported from SEAMM'
    ):
        """Create the text of the PDB file from the system.

        Parameters
        ----------
        configuration : int = None
            The configuration to use, defaults to the current configuration.
        title : str = None
            The title for the structure, by default the system name.
        comment : str = 'Exported from SEAMM'
            Comment line

        Returns
        -------
        text : str
            The text of the file.
        """
        lines = []

        atoms = self.atoms

        if configuration is None:
            configuration = self.current_configuration

        n_atoms = atoms.n_atoms(configuration=configuration)

        date_time = time.strftime('%m%d%y%H%M')

        lines.append('COMPND    UNNAMED')
        lines.append('AUTHOR    MolSSI SEAMM at ' + date_time)

        # atoms

        if 'resname' in atoms:
            resnames = atoms['resname']
        else:
            resnames = ['UNK'] * n_atoms

        if 'chainid' in atoms:
            chainids = atoms['chainid']
        else:
            chainids = ['A'] * n_atoms

        if 'resseq' in atoms:
            resseqs = atoms['resseq']
        else:
            resseqs = [1] * n_atoms

        if 'occupancy' in atoms:
            occupancies = atoms['occupancy']
        else:
            occupancies = [1.0] * n_atoms

        if 'tempfactor' in atoms:
            tempfactors = atoms['tempfactor']
        else:
            tempfactors = [0.0] * n_atoms

        if 'formal_charge' in atoms:
            charges = atoms['formal_charge']
        else:
            charges = [' '] * n_atoms

        count = 0
        symbols = atoms.symbols(configuration=configuration)
        coordinates = atoms.coordinates(configuration=configuration)
        if 'name' in atoms:
            names = atoms['name']
        else:
            names = symbols

        for (
            element, xyz, name, resname, chainid, resseq, occupancy,
            tempfactor, charge
        ) in zip(
            symbols, coordinates, names, resnames, chainids, resseqs,
            occupancies, tempfactors, charges
        ):
            count += 1
            x, y, z = xyz
            if len(element) == 1 and len(name) < 4:
                name = ' ' + name
            lines.append(
                f'ATOM  {count:5d} {name:4s} {resname:3s} {chainid:1s}'
                f'{resseq:4d}    {x:8.3f}{y:8.3f}{z:8.3f}{occupancy:6.2f}'
                f'{tempfactor:6.2f}          {element.upper():>2s}'
                f'{charge:2}'
            )

        # bonds
        for i, js in enumerate(
            self.bonded_neighbors(
                configuration=configuration, as_indices=True
            )
        ):
            lines.append(
                f'CONECT{i+1:5d}' + ''.join([f'{j+1:5d}' for j in js])
            )

        lines.append(
            'MASTER        0    0    0    0    0    0    0    0'
            f'{n_atoms:5d}    0{n_atoms:5d}'
        )
        lines.append('END')

        return '\n'.join(lines)


[docs]    def from_pdb_text(self, data, configuration=None):
        """Create the system from a PDF file.

        Parameters
        ----------
        data : str
            The complete text of the Molfile.
        configuration : int = None
            The configuration to use, defaults to the current configuration.
        """
        # Initialize the structure

        # self.clear()
        self.periodicity = 0

        if isinstance(data, list):
            lines = data
        else:
            lines = data.splitlines()

        names = []
        symbols = []
        xs = []
        ys = []
        zs = []
        resnames = []
        chainids = []
        resseqs = []
        occupancies = []
        tempfactors = []
        connections = None
        for line in lines:
            key = line[0:6].rstrip()
            if key == 'HEADER':
                pass
            elif key == 'OBSLTE':
                pass
            elif key == 'TITLE':
                pass
            elif key == 'SPLIT':
                pass
            elif key == 'CAVEAT':
                pass
            elif key == 'COMPND':
                pass
            elif key == 'SOURCE':
                pass
            elif key == 'KEYWDS':
                pass
            elif key == 'EXPDTA':
                pass
            elif key == 'NUMMDL':
                pass
            elif key == 'MDLTYPE':
                pass
            elif key == 'AUTHOR':
                pass
            elif key == 'REVDAT':
                pass
            elif key == 'SPRSDE':
                pass
            elif key == 'JRNL':
                pass
            elif key == 'REMARK':
                pass
            elif key == 'DBREF':
                pass
            elif key == 'DBREF1':
                pass
            elif key == 'DBREF2':
                pass
            elif key == 'SEQADV':
                pass
            elif key == 'SEQRES':
                pass
            elif key == 'MODRES':
                pass
            elif key == 'HET':
                pass
            elif key == 'HETNAM':
                pass
            elif key == 'HETSYN':
                pass
            elif key == 'FORMUL':
                pass
            elif key == 'HELIX':
                pass
            elif key == 'SHEET':
                pass
            elif key == 'SSBOND':
                pass
            elif key == 'LINK':
                pass
            elif key == 'CISPEP':
                pass
            elif key == 'SITE':
                pass
            elif key == 'CRYST1':
                pass
            elif key == 'ORIGX1':
                pass
            elif key == 'ORIGX2':
                pass
            elif key == 'ORIGX3':
                pass
            elif key == 'SCALE1':
                pass
            elif key == 'SCALE2':
                pass
            elif key == 'SCALE3':
                pass
            elif key == 'MTRIX1':
                pass
            elif key == 'MTRIX2':
                pass
            elif key == 'MTRIX3':
                pass
            elif key == 'MODEL':
                pass
            elif key == 'ATOM' or key == 'HETATM':
                # serial = int(line[6:11])  # noqa: F841
                name = line[12:16].strip()
                # altloc = line[16]  # noqa: F841
                resname = line[17:20].strip()
                chainid = line[21]
                resseq = int(line[22:26])
                # icode = line[26]  # noqa: F841
                x = float(line[30:38])
                y = float(line[38:46])
                z = float(line[46:54])
                tmp = line[54:60].strip()
                occupancy = 1.0 if tmp == '' else float(tmp)
                tmp = line[60:66].strip()
                tempfactor = 0.0 if tmp == '' else float(tmp)

                # Symbol maybe fully capitalized e.g. 'FE', so need to fix
                symbol = line[75:78].strip().capitalize()
                # tmp = line[78:80].strip()
                # charge = 0.0 if tmp == '' else float(tmp)  # noqa: F841

                names.append(name)
                symbols.append(symbol)
                xs.append(x)
                ys.append(y)
                zs.append(z)
                resnames.append(resname)
                chainids.append(chainid)
                resseqs.append(resseq)
                occupancies.append(occupancy)
                tempfactors.append(tempfactor)
            elif key == 'ANISOU':
                pass
            elif key == 'TER':
                pass
            elif key == 'ENDMDL':
                pass
            elif key == 'CONECT':
                if connections is None:
                    n_atoms = len(symbols)
                    connections = []
                    for i in range(n_atoms + 1):
                        connections.append(list())

                atom = int(line[6:11])
                # should use columns in case they run together.
                for i in range(11, 31, 5):
                    tmp = line[i:i + 5].strip()
                    if tmp == '':
                        break
                    connections[atom].append(int(tmp))
            elif key == 'MASTER':
                pass
            elif key == 'END':
                break
            else:
                raise RuntimeError('Illegal line in PDB file\n\t' + line)

        if 'name' not in self.atoms:
            self.atoms.add_attribute('name', coltype='string')

        atom_id = self.atoms.append(
            configuration=configuration,
            symbol=symbols,
            name=names,
            x=xs,
            y=ys,
            z=zs
        )

        if 'resname' in self.atoms:
            self.atoms['resname'][0:] = resnames
        else:
            counts = collections.Counter(resnames)
            if len(counts) > 1 or [*counts.keys()] != ['UNK']:
                self.atoms.add_attribute('resname', coltype='string')
                self.atoms['resname'][0:] = resnames

        if 'chainid' in self.atoms:
            self.atoms['chainid'][0:] = chainids
        else:
            counts = collections.Counter(chainids)
            if len(counts) > 1 or [*counts.keys()] != ['A']:
                self.atoms.add_attribute('chainid', coltype='string')
                self.atoms['chainid'][0:] = chainids

        if 'resseq' in self.atoms:
            self.atoms['resseq'][0:] = resseqs
        else:
            counts = collections.Counter(resseqs)
            if len(counts) > 1 or [*counts.keys()] != ['1']:
                self.atoms.add_attribute('resseq', coltype='int')
                self.atoms['resseq'][0:] = resseqs

        if 'occupancy' in self.atoms:
            self.atoms['occupancy'][0:] = occupancies
        else:
            counts = collections.Counter(occupancies)
            if len(counts) > 1 or [*counts.keys()] != [1.0]:
                self.atoms.add_attribute(
                    'occupancy', coltype='float', default=1.0
                )
                self.atoms['occupancy'][0:] = occupancies

        if 'tempfactor' in self.atoms:
            self.atoms['tempfactor'][0:] = tempfactors
        else:
            counts = collections.Counter(tempfactors)
            if len(counts) > 1 or [*counts.keys()] != [0.0]:
                self.atoms.add_attribute(
                    'tempfactor', coltype='float', default=1.0
                )
                self.atoms['tempfactor'][0:] = tempfactors

        iatom = []
        jatom = []
        if connections is not None:
            for i in range(1, n_atoms + 1):
                for j in connections[i]:
                    if i not in connections[j]:
                        logger.warning(f'Bond {j}-{i} not found in PDB file')
                        # put in the bond since we won't see its partner!
                        iatom.append(atom_id[i - 1])
                        jatom.append(atom_id[j - 1])
                    elif i < j:
                        # put in only 1 of 2 equivalent bonds
                        iatom.append(atom_id[i - 1])
                        jatom.append(atom_id[j - 1])

            self.bonds.append(configuration=configuration, i=iatom, j=jatom)






            

          

      

      

    

  

    
      
          
            
  Source code for molsystem.systems

# -*- coding: utf-8 -*-

"""A dictionary-like object for holding systems
"""

import collections.abc
import logging
from pathlib import Path
import shutil
import sqlite3
import tempfile

import pathvalidate

from molsystem.system import _System

logger = logging.getLogger(__name__)


[docs]class Systems(collections.abc.MutableMapping):

    def __init__(self):
        """Initialize the systems with no systems."""

        self._systems = {}

    def __getitem__(self, key):
        """Allow [] access to the dictionary of systems"""
        return self._systems[key]['system']

    def __setitem__(self, key, value):
        """Allow x[key] access to the data"""
        raise NotImplementedError(f"Table '{key}' cannot be created yet")

    def __delitem__(self, key):
        """Allow deletion of keys"""
        if key in self:
            data = self._systems[key]
            del data['system']
            if data['temporary']:
                if 'tempdir' in data:
                    shutil.rmtree(data['tempdir'])
                else:
                    data['path'].unlink()
            del self._systems[key]
        else:
            raise KeyError(
                f"Trying to delete system '{key}', which does not exist."
            )

    def __iter__(self):
        """Allow iteration over the object"""
        return iter(self._systems)

    def __len__(self):
        """The len() command"""
        return len(self._systems)

    def __repr__(self):
        """The string representation of this object"""
        return repr(self._systems)

    def __str__(self):
        """The pretty string representation of this object"""
        return str(self._systems)

    def __contains__(self, key):
        """Return a boolean indicating if a system exists."""
        return key in self._systems

    def __eq__(self, other):
        """Return a boolean if this object is equal to another"""
        raise NotImplementedError()

[docs]    def list(self):
        """Return a list of the systems."""
        return [*self._systems]


[docs]    def create_system(self, name, filename=None, temporary=False, force=False):
        """Create a system with a given name, and optionally a filename."""
        if name in self:
            raise KeyError(f"System '{name}' already exists.")

        self._systems[name] = data = {}
        data['temporary'] = temporary

        if temporary:
            tmp = pathvalidate.sanitize_filename(name + '.db', platform='auto')
            data['tempdir'] = Path(tempfile.mkdtemp())
            path = data['tempdir'] / tmp
        elif filename is None:
            tmp = pathvalidate.sanitize_filename(name + '.db', platform='auto')
            path = Path(tmp)
        else:
            tmp = pathvalidate.sanitize_filename(filename, platform='auto')
            path = Path(tmp)

        path = path.expanduser().resolve()
        if path.exists():
            if force:
                path.unlink()
            else:
                raise RuntimeError(f"File '{path}' exists!")

        filename = str(path)
        system = _System(self, nickname=name, filename=filename)

        data['system'] = system
        data['path'] = path

        return system


[docs]    def copy_system(
        self, other, name=None, filename=None, temporary=False, force=False
    ):
        """Create a copy of a system, optionally with a given name and
        filename."""

        if name is None:
            tmp_name = other.name
            name = tmp_name + '_copy'
            i = 1
            while name in self:
                i += 1
                name = f'{tmp_name}_copy_{i}'
        elif name in self:
            raise KeyError(f"System '{name}' already exists.")

        self._systems[name] = data = {}
        data['temporary'] = temporary

        if temporary:
            tmp = pathvalidate.sanitize_filename(name + '.db', platform='auto')
            data['tempdir'] = Path(tempfile.mkdtemp())
            path = data['tempdir'] / tmp
        elif filename is None:
            tmp = pathvalidate.sanitize_filename(name + '.db', platform='auto')
            path = Path(tmp)

        # Get simple absolute path
        path = path.expanduser().resolve()

        if path.exists():
            if force:
                path.unlink()
            else:
                raise RuntimeError(f"File '{path}' exists!")

        filename = str(path)

        # Copy the database over
        db = sqlite3.connect(filename)
        other.db.commit()
        other.db.backup(db)
        db.close()

        # and open it
        system = _System(self, nickname=name, filename=filename)

        data['system'] = system
        data['path'] = path

        return system


[docs]    def open_system(self, filename, name=None, temporary=False):
        """Open an existing system with a given name."""
        path = Path(filename)
        if name is None:
            name = path.with_suffix('').name

        if name in self:
            raise RuntimeError(f"System '{name}' already exists!")

        path = path.expanduser().resolve()
        if not path.exists():
            raise RuntimeError(f"File '{path}' does not exist!")

        self._systems[name] = data = {}
        data['temporary'] = temporary

        filename = str(path)

        # and open it
        system = _System(self, nickname=name, filename=filename)

        data['system'] = system
        data['path'] = path

        return system


[docs]    def overwrite(self, system, other):
        """Overwrite a system with the contents of another."""

        system.db.commit()
        system.cursor.close()
        system.db.close()
        path = self._systems[system.nickname]['path']
        path.unlink()
        system._db = sqlite3.connect(path)
        system._db.row_factory = sqlite3.Row
        system._db.execute('PRAGMA foreign_keys = ON')
        system._cursor = system._db.cursor()
        other.db.commit()
        other.db.backup(system._db)






            

          

      

      

    

  

    
      
          
            
  Source code for molsystem.table

# -*- coding: utf-8 -*-

import collections.abc
from itertools import zip_longest
import logging
import pandas
from typing import Any, Dict

from molsystem.column import _Column as Column

logger = logging.getLogger(__name__)

column_types = {
    'int': 'INTEGER',
    'float': 'REAL',
    'str': 'TEXT',
    'bytes': 'BLOB'
}


[docs]def grouped(iterable, n):
    "s -> (s0,s1,s2,...sn-1), (sn,sn+1,sn+2,...s2n-1), (s2n,...s3n-1), ..."
    return zip_longest(*[iter(iterable)] * n)



class _Table(collections.abc.MutableMapping):
    """A dictionary-like object for holding tabular data

    This is a wrapper around and SQL table, with columns being the attributes.

    Attributes can be created, either from a list of predefined
    ones or by specifying the metadata required of an attribute. Attributes can
    also be removed. See the method 'add_attribute' for more detail.

    Rows can be added ('append') or removed ('delete').
    """

    def __init__(self, system, table: str, other=None) -> None:
        self._system = system
        self._table = table
        if other is not None:
            self.copy(other)

    def __enter__(self) -> Any:
        self.system.__enter__()
        return self

    def __exit__(self, etype, value, traceback) -> None:
        self.system.__exit__(etype, value, traceback)

    def __getitem__(self, key) -> Any:
        """Allow [] to access the data!"""
        return Column(self, key)

    def __setitem__(self, key, value) -> None:
        """Allow x[key] access to the data"""
        self[key][0:] = value

    def __delitem__(self, key) -> None:
        """Allow deletion of keys"""
        # The easy way, which is not supported in SQLite :-(
        # self.cursor.execute(f'ALTER TABLE {self.table} DROP {key}')

        columns = set(self.attributes)
        columns.remove(key)
        column_def = ', '.join(columns)

        # Need the unquoted version!
        table = self._table

        sql = f"""
        -- disable foreign key constraint check
        PRAGMA foreign_keys=off;

        -- Here you can drop column
        CREATE TABLE "tmp_{table}"
           AS SELECT {column_def} FROM "{table}";

        -- drop the table
        DROP TABLE "{table}";

        -- rename the new_table to the table
        ALTER TABLE "tmp_{table}" RENAME TO "{table}";

        -- enable foreign key constraint check
        PRAGMA foreign_keys=on;
        """

        with self.db:
            self.db.executescript(sql)
        self.db.commit()

    def __iter__(self) -> iter:
        """Allow iteration over the object"""
        return iter([*self.attributes.keys()])

    def __len__(self) -> int:
        """The len() command"""
        return len(self.attributes)

    def __repr__(self) -> str:
        """The string representation of this object"""
        df = self.to_dataframe()
        return repr(df)

    def __str__(self) -> str:
        """The pretty string representation of this object"""
        df = self.to_dataframe()
        return str(df)

    def __contains__(self, item) -> bool:
        """Return a boolean indicating if a key exists."""
        # Normal the tablename is used as an identifier, so is quoted with ".
        # Here we need it as a string literal so strip any quotes from it.

        tmp_item = item.strip('"')
        return tmp_item in self.attributes

    def __eq__(self, other) -> Any:
        """Return a boolean if this object is equal to another"""
        # Check numbers of rows
        if self.n_rows != other.n_rows:
            return False

        # Check the columns
        attributes = self.attributes
        columns = set(attributes)

        other_attributes = other.attributes
        other_columns = set(other_attributes)

        if columns != other_columns:
            return False

        is_same = True
        # Need to check the contents of the tables. See if they are in the same
        # database or if we need to attach the other database temporarily.

        name = self.system.nickname
        other_name = other.system.nickname
        detach = False
        if name != other_name:
            if not self.system.is_attached(other_name):
                # Attach the other system in order to do comparisons.
                self.system.attach(other.system)
                detach = True
            other_table = f'"{other_name}".{other.table}'
        else:
            other_table = other.table
        table = self.table

        self.cursor.execute(
            f"""
            SELECT COUNT(*) FROM
            (SELECT rowid, * FROM {other_table}
            EXCEPT
            SELECT rowid, * FROM {table})
            """
        )
        if self.cursor.fetchone()[0] != 0:
            is_same = False
        else:
            self.cursor.execute(
                f"""
                SELECT COUNT(*) FROM
                (SELECT rowid, * FROM {table}
                EXCEPT
                SELECT rowid, * FROM {other_table})
                """
            )
            if self.cursor.fetchone()[0] != 0:
                is_same = False

        # Detach the other database if needed
        if detach:
            self.system.detach(other.system)

        return is_same

    @property
    def system(self):
        """The system that we belong to."""
        return self._system

    @property
    def db(self):
        """The database connection."""
        return self.system.db

    @property
    def cursor(self):
        """The database connection."""
        return self.system.cursor

    @property
    def table(self) -> str:
        """The name of this table."""
        return '"' + self._table + '"'

    @property
    def n_rows(self) -> int:
        """The number of rows in the table."""
        self.cursor.execute(f'SELECT COUNT(*) FROM {self.table}')
        result = self.cursor.fetchone()[0]
        return result

    @property
    def attributes(self) -> Dict[str, Any]:
        """The definitions of the attributes."""
        result = {}
        for row in self.db.execute(
            "   SELECT *"
            f"    FROM pragma_table_info('{self._table}')"
            " ORDER BY 'cid'"
        ):
            result[row['name']] = {
                'type': row['type'],
                'notnull': bool(row['notnull']),
                'default': row['dflt_value'],
                'primary key': bool(row['pk'])
            }
        for row in self.db.execute(f"PRAGMA foreign_key_list('{self.table}')"):
            if row['to'] is None:
                result[row['from']]['fk'] = row['table']
            else:
                result[row['from']]['fk'] = f"{row['table']}.{row['to']}"

        return result

    @property
    def version(self):
        return self.system.version

    def add_attribute(
        self,
        name: str,
        coltype: str = 'float',
        default: Any = None,
        notnull: bool = False,
        index: bool = False,
        pk: bool = False,
        references: str = None,
        on_delete: str = 'cascade',
        on_update: str = 'cascade',
        values: Any = None
    ) -> None:
        """Adds a new attribute.

        If the default value is None, you must always provide values wherever
        needed, for example when adding a row.

        Parameters
        ----------
        name : str
            The name of the attribute.
        coltype : str
            The type of the attribute (column). Must be one of 'int',
            'float', 'str' or 'byte'
        default : int, float, str or byte
            The default value for the attribute if no value is given.
        notnull : bool = False
            Whether the value must be non-null
        index : bool = False
            Whether to create an index on the column
        pk : bool = False
            Whether the column is the primry keys
        references : str = None
            If not null, the column is a foreign key for this table.
        on_delete : str = 'cascade'
            How to handle deletions of a foregin keys
        on_update : str = 'cascade'
            How to handle updates of a foregin key
        values : Any
            Either a single value or a list of values length 'nrows' of
            values to fill the column.

        Returns:
            None
        """
        # Does the table exist?
        if self.table in self.system:
            table_exists = True
            if pk:
                raise ValueError(
                    'The primary key can only be set on the first attribute '
                    'of a table that does not yet exist.'
                )
        else:
            table_exists = False
            if pk:
                notnull = True

        if name in self:
            raise RuntimeError(
                "{} attribute '{}' is already defined!".format(
                    self.__class__.__name__, name
                )
            )

        # not null columns must have defaults
        if not pk and notnull and default is None:
            raise ValueError(f'Not null attributes must have defaults: {name}')

        # see if the values are given
        if values is not None:
            length = self.length_of_values(values)

            if length > 1 and length != self.n_rows:
                raise IndexError(
                    f"The number of values given, {length}, must be either 1, "
                    f"or the number of rows in {self.table}: {self.n_rows}"
                )

        # Create the column
        parameters = []
        if coltype in column_types:
            column_type = column_types[coltype]
        else:
            column_type = coltype
        column_def = f'"{name}" {column_type}'
        if default is not None:
            if coltype == 'str':
                column_def += f" DEFAULT '{default}'"
            else:
                column_def += f' DEFAULT {default}'
        if notnull:
            column_def += ' NOT NULL'
        if references is not None:
            column_def += f' REFERENCES {references}'
            if on_delete is not None and on_delete != '':
                column_def += f' ON DELETE {on_delete}'
            if on_update is not None and on_update != '':
                column_def += f' ON UPDATE {on_update}'

        if table_exists:
            self.cursor.execute(
                f'ALTER TABLE {self.table} ADD {column_def}', parameters
            )
        else:
            if pk:
                column_def += ' PRIMARY KEY'
            self.cursor.execute(
                f'CREATE TABLE {self.table} ({column_def})', parameters
            )

        if index == 'unique':
            self.cursor.execute(
                f"CREATE UNIQUE INDEX idx_{name} ON {self.table} ('{name}')"
            )
        elif index:
            self.cursor.execute(
                f"CREATE INDEX idx_{name} ON {self.table} ('{name}')"
            )

        if values is not None:
            self[name] = values

        self.db.commit()

    def append(self, n=None, **kwargs: Dict[str, Any]) -> None:
        """Append one or more rows

        The keywords are the names of attributes and the value to use.
        The default value for any attributes not given is used unless it is
        'None' in which case an error is thrown. It is an error if there is not
        an exisiting attribute corresponding to any given as arguments.

        Args:
            kwargs: any number <attribute name> = <value> keyword arguments
                giving existing attributes and values.

        Returns:
            None
        """

        n_rows, lengths = self._get_n_rows(**kwargs)

        if n is not None:
            if n_rows != 1 and n_rows != n:
                raise RuntimeError(
                    f"Requested number of rows ({n}) not compatible with the "
                    f"length of the data ({n_rows})."
                )
            n_rows = n

        # Check that any missing attributes have defaults
        attributes = self.attributes
        for key in attributes:
            if (
                not attributes[key]['notnull'] or
                attributes[key]['primary key']
            ):
                continue

            if key not in kwargs:
                if (
                    'default' not in attributes[key] or
                    attributes[key]['default'] is None
                ):
                    raise KeyError(
                        "There is no default for attribute "
                        "'{}'. You must supply a value".format(key)
                    )

        # Add id's if needed
        if 'id' not in kwargs and 'id' in attributes:
            self.cursor.execute(f"SELECT MAX(id) FROM {self.table}")
            last_id = self.cursor.fetchone()[0]
            if last_id is None:  # Table is empty
                last_id = 0
            kwargs['id'] = [*range(last_id + 1, last_id + n_rows + 1)]
            lengths['id'] = n_rows

        # All okay, so proceed.
        values = {}
        for key, value in kwargs.items():
            if lengths[key] == 0:
                values[key] = [value] * n_rows
            elif lengths[key] == 1:
                values[key] = [value[0]] * n_rows
            else:
                values[key] = value

        parameters = []
        for row in range(n_rows):
            line = []
            for key, value in values.items():
                line.append(value[row])
            parameters.append(line)

        columns = '"' + '", "'.join(kwargs.keys()) + '"'
        places = ', '.join(['?'] * len(values.keys()))

        self.cursor.executemany(
            f'INSERT INTO {self.table} ({columns}) VALUES ({places})',
            parameters
        )

        self.db.commit()

        if 'id' in kwargs:
            return kwargs['id']

    def remove(self, *args):
        """Remove rows matching the selection."""
        if len(args) == 0:
            return self.db.execute(f'DELETE FROM {self.table}')

        sql = f'DELETE FROM {self.table} WHERE'

        parameters = []
        for col, op, value in grouped(args, 3):
            if op == '==':
                op = '='
            sql += f' "{col}" {op} ?'
            parameters.append(value)

        return self.db.execute(sql, parameters)

    def rows(self, *args):
        """Return an iterator over the rows."""
        if len(args) == 0:
            return self.db.execute(f'SELECT * FROM {self.table}')

        sql = f'SELECT * FROM {self.table} WHERE'

        parameters = []
        for col, op, value in grouped(args, 3):
            if op == '==':
                op = '='
            sql += f' "{col}" {op} ?'
            parameters.append(value)

        return self.db.execute(sql, parameters)

    def _get_n_rows(self, **kwargs):
        """Get the total number of rows represented in the arguments."""
        n_rows = None

        lengths = {}
        for key, value in kwargs.items():
            if key not in self:
                raise KeyError(
                    f'"{key}" is not an attribute of the table '
                    f'{self.table}!'
                )
            length = self.length_of_values(value)
            lengths[key] = length

            if n_rows is None:
                n_rows = 1 if length == 0 else length

            if length > 1 and length != n_rows:
                if n_rows == 1:
                    n_rows = length
                else:
                    raise IndexError(
                        'key "{}" has the wrong number of values, '
                        .format(key) +
                        '{}. Should be 1 or the number of rows in {} ({}).'
                        .format(length, self.table, n_rows)
                    )
        return n_rows, lengths

    def copy(self, other):
        """Replace this object with a copy of another."""
        if self.table in self.system:
            del self.system[self.table]

        # Need the contents of the tables. See if they are in the same
        # database or if we need to attach the other database temporarily.

        name = self.system.nickname
        other_name = other.system.nickname
        detach = False
        if name != other_name:
            if not self.system.is_attached(other_name):
                # Attach the other system in order to do comparisons.
                self.system.attach(other.system)
                detach = True
            other_table = f'"{other_name}".{other.table}'
        else:
            other_table = other.table
        table = self.table

        self.cursor.execute(
            f'CREATE TABLE {table} AS SELECT * FROM {other_table}'
        )
        self.db.commit()

        # Detach the other database if needed
        if detach:
            self.system.detach(other.system)

    def length_of_values(self, values: Any) -> int:
        """Return the length of the values argument.

        Parameters
        ----------
        values : Any
            The values, which might be a string, single value, list, tuple,
            etc.

        Returns
        -------
        length : int
            The length of the values. 0 indicates a scalar
        """
        if isinstance(values, str):
            return 0
        else:
            try:
                return len(values)
            except TypeError:
                return 0

    def to_dataframe(self):
        """Return the contents of the table as a Pandas Dataframe."""
        data = {}
        for line in self.cursor.execute(f'SELECT rowid, * FROM {self.table}'):
            data[line[0]] = line[1:]
        columns = [x[0] for x in self.cursor.description[1:]]

        df = pandas.DataFrame.from_dict(data, orient='index', columns=columns)

        return df

    def diff(self, other):
        """Difference between this table and another

        Parameters
        ----------
        other : _Table
            The other table to diff against

        Result
        ------
        result : Dict
            The differences, decribed in a dictionary
        """
        result = {}

        # Check the columns
        attributes = self.attributes
        columns = set(attributes)

        other_attributes = other.attributes
        other_columns = set(other_attributes)

        if columns == other_columns:
            column_def = 'rowid, *'
        else:
            added = columns - other_columns
            if len(added) > 0:
                result['columns added'] = list(added)
            removed = other_columns - columns
            if len(removed) > 0:
                result['columns removed'] = list(removed)

            in_common = other_columns & columns
            if len(in_common) > 0:
                column_def = 'rowid, ' + ', '.join(in_common)
            else:
                # No columns shared
                return result

        # Need to check the contents of the tables. See if they are in the same
        # database or if we need to attach the other database temporarily.
        name = self.system.nickname
        other_name = other.system.nickname
        detach = False
        if name != other_name:
            if not self.system.is_attached(other_name):
                # Attach the other system in order to do comparisons.
                self.system.attach(other.system)
                detach = True
            other_table = f'"{other_name}".{other.table}'
        else:
            other_table = other.table
        table = self.table

        changed = {}
        last = None
        for row in self.db.execute(
            f"""
            SELECT {column_def} FROM
            (
            SELECT {column_def} FROM {other_table}
            EXCEPT
            SELECT {column_def} FROM {table}
            )
            UNION ALL
            SELECT {column_def} FROM
            (
            SELECT {column_def} FROM {table}
            EXCEPT
            SELECT {column_def} FROM {other_table}
            )
            ORDER BY rowid
            """
        ):
            if last is None:
                last = row
            elif row['rowid'] == last['rowid']:
                # changes = []
                changes = set()
                for k1, v1, v2 in zip(last.keys(), last, row):
                    if v1 != v2:
                        # changes.append((k1, v1, v2))
                        changes.add((k1, v1, v2))
                changed[row['rowid']] = changes
                last = None
            else:
                last = row
        if len(changed) > 0:
            result['changed'] = changed

        # See about the rows added
        added = {}
        if 'id' in self:
            for row in self.db.execute(
                f"""
                SELECT * FROM {table}
                WHERE rowid NOT IN (SELECT rowid FROM {other_table})
                """
            ):
                added[row['id']] = row[1:]
        else:
            for row in self.db.execute(
                f"""
                SELECT rowid, * FROM {table}
                WHERE rowid NOT IN (SELECT rowid FROM {other_table})
                """
            ):
                added[row['rowid']] = row[1:]

        if len(added) > 0:
            result['columns in added rows'] = row.keys()[1:]
            result['added'] = added

        # See about the rows removed
        removed = {}
        if 'id' in self:
            for row in self.db.execute(
                f"""
                SELECT * FROM {other_table}
                WHERE rowid NOT IN (SELECT rowid FROM {table})
                """
            ):
                removed[row['id']] = row[1:]
        else:
            for row in self.db.execute(
                f"""
                SELECT rowid, * FROM {other_table}
                WHERE rowid NOT IN (SELECT rowid FROM {table})
                """
            ):
                removed[row['rowid']] = row[1:]

        if len(removed) > 0:
            result['columns in removed rows'] = row.keys()[1:]
            result['removed'] = removed

        # Detach the other database if needed
        if detach:
            self.system.detach(other.system)

        return result




            

          

      

      

    

  

    
      
          
            
  Source code for molsystem.templateatoms

# -*- coding: utf-8 -*-

"""A dictionary-like object for holding atoms for the templates
"""

from itertools import zip_longest
import logging
from typing import Any, Dict, TypeVar

from molsystem.atoms import _Atoms as Atoms
from molsystem.column import _Column as Column
from molsystem.table import _Table as Table

System_tp = TypeVar("System_tp", "System", None)
Atoms_tp = TypeVar("Atoms_tp", "_Atoms", str, None)

logger = logging.getLogger(__name__)


[docs]def grouped(iterable, n):
    "s -> (s0,s1,s2,...sn-1), (sn,sn+1,sn+2,...s2n-1), (s2n,...s3n-1), ..."
    return zip_longest(*[iter(iterable)] * n)



class _Templateatoms(Atoms):
    """The Atoms class holds arrays of attributes describing atoms

    This is a bit complicated due to the separation of the actual atoms and the
    coordinates, which depend on the configuration. Also, the list of atoms can
    itself be time-dependent, and is controlled by the subset 'all'.

    Atoms can be added ('append') or removed ('delete').
    """

    def __init__(
        self,
        system: System_tp,
        atom_tablename='templateatom',
        coordinates_tablename='templatecoordinates',
    ) -> None:

        self._system = system
        self._atom_tablename = atom_tablename
        self._coordinates_tablename = coordinates_tablename

        self._atom_table = Table(system, self._atom_tablename)
        self._coordinates_table = Table(system, self._coordinates_tablename)
        self._templates = system['template']

    def __getitem__(self, key) -> Any:
        """Allow [] to access the data!"""
        if key in self._atom_table.attributes:
            sql = f'WHERE template = {self.current_template}'
            return Column(self._atom_table, key, where=sql)
        elif key in self._coordinates_table.attributes:
            where = (
                "WHERE templateatom in ("
                f"     SELECT id FROM {self._atom_tablename}"
                f"      WHERE template = {self.current_template}"
                ")"
            )
            return Column(self._coordinates_table, key, where=where)
        else:
            raise KeyError(f"'{key}' not in template atoms")

    @property
    def current_template(self):
        """The current template in use."""
        return self._templates.current_template

    @current_template.setter
    def current_template(self, value):
        self._templates.current_template = value

    @property
    def n_atoms(self) -> int:
        """The number of atoms *in the current* template."""
        self.cursor.execute(
            f"SELECT COUNT(*) FROM {self._atom_tablename} WHERE template = ?",
            (self.current_template,)
        )
        return self.cursor.fetchone()[0]

    @property
    def attributes(self) -> Dict[str, Any]:
        """The definitions of the attributes.
        Combine the attributes of the atom and coordinates tables to
        make it look like a single larger table.
        """

        result = self._atom_table.attributes

        for key, value in self._coordinates_table.attributes.items():
            if key != 'templateatom':  # ignore foreign key linking tables
                result[key] = value

        return result

    @property
    def coordinate_system(self):
        """The type of coordinates: 'fractional' or 'Cartesian'"""
        return 'Cartesian'

    @coordinate_system.setter
    def coordinate_system(self, value):
        raise RuntimeError('Templates can only use Cartesian coordinates.')

    def append(self, n=None, **kwargs: Dict[str, Any]) -> None:
        """Append one or more atoms

        The keys give the field for the data. If an existing field is not
        mentioned, then the default value is used, unless the default is None,
        in which case an error is thrown. It is an error if there is not a
        field corrresponding to a key.
        """

        # Need to handle the elements specially. Can give atomic numbers,
        # or symbols. By construction the references to elements are identical
        # to their atomic numbers.

        if 'symbol' in kwargs:
            symbols = kwargs.pop('symbol')
            kwargs['atno'] = self.to_atnos(symbols)

        # How many new rows there are
        n_rows, lengths = self._get_n_rows(**kwargs)

        if n is not None:
            if n_rows != 1 and n_rows != n:
                raise RuntimeError(
                    f"Requested number of template atoms ({n}) is not "
                    f"compatible with the length of the data ({n_rows})."
                )
            n_rows = n

        # Fill in the atom table
        data = {}
        for column in self._atom_table.attributes:
            if column != 'id' and column in kwargs:
                data[column] = kwargs.pop(column)
        if 'template' not in data:
            data['template'] = self.current_template

        ids = self._atom_table.append(n=n_rows, **data)

        # Now append to the coordinates table, but only if needed.
        data = {}
        for column in self._coordinates_table.attributes:
            if column != 'templateatom' and column in kwargs:
                data[column] = kwargs.pop(column)

        if len(data) > 0:
            data['templateatom'] = ids
            self._coordinates_table.append(n=n_rows, **data)

        return ids

    def atomic_numbers(self, template: int = None) -> [int]:
        """The atomic numbers of the atoms in a template.

        Parameters
        ----------
        template : int = None
            Which template, defaulting to the current template.

        Returns
        -------
        ids : [int]
            The ids of the atoms in the template.
        """
        if template is None:
            template = self.current_template
        return [
            x[0] for x in self.db.execute(
                f"SELECT atno FROM {self._atom_tablename} WHERE template = ?",
                (template,)
            )
        ]

    def atom_ids(self, template: int = None) -> [int]:
        """The ids of the atoms in a template.

        Parameters
        ----------
        template : int = None
            Which template, defaulting to the current template.

        Returns
        -------
        ids : [int]
            The ids of the atoms in the template.
        """
        if template is None:
            template = self.current_template
        return [
            x[0] for x in self.db.execute(
                f"SELECT id FROM {self._atom_tablename} WHERE template = ?",
                (template,)
            )
        ]

    def atoms(self, *args, template=None):
        """Get an iterator over atoms in the template.

        Parameters
        ----------
        args : str, int or float
            SQL restrictions for a WHERE statement, each argument being
            one word, e.g. "atno" "=" 5
        template : int = None
            Which template, defaulting to the current template.

        Returns
        -------
        SQLite3.Cursor :
            The cursor containing the result.
        """
        atom_tbl = self._atom_tablename
        coord_tbl = self._coordinates_tablename
        atom_columns = [*self._atom_table.attributes]
        coord_columns = [*self._coordinates_table.attributes]
        coord_columns.remove('templateatom')

        columns = [f'{atom_tbl}.{x}' for x in atom_columns]
        columns += [f'{coord_tbl}.{x}' for x in coord_columns]
        column_defs = ', '.join(columns)

        if template is None:
            template = self.current_template

        sql = (
            f'SELECT {column_defs} FROM {atom_tbl}, {coord_tbl}'
            f' WHERE {coord_tbl}.templateatom = {atom_tbl}.id'
            f'   AND {atom_tbl}.template = ?'
        )
        if len(args) == 0:
            return self.db.execute(sql, (template,))

        parameters = [template]
        for col, op, value in grouped(args, 3):
            if op == '==':
                op = '='
            sql += f' AND "{col}" {op} ?'
            parameters.append(value)

        return self.db.execute(sql, parameters)

    def remove(self, *args, template=None):
        """Remove atoms in the template.

        Parameters
        ----------
        args : str, int or float
            SQL restrictions for a WHERE statement, each argument being
            one word, e.g. "atno" "=" 5
        template : int = None
            Which template, defaulting to the current template.

        Returns
        -------
        None
        """
        if template is None:
            template = self.current_template

        sql = f'DELETE FROM {self.table} WHERE template = ?'

        parameters = [template]
        for col, op, value in grouped(args, 3):
            if op == '==':
                op = '='
            sql += f' AND "{col}" {op} ?'
            parameters.append(value)

        self.db.execute(sql, parameters)
        self.db.commit()




            

          

      

      

    

  

    
      
          
            
  Source code for molsystem.topology

# -*- coding: utf-8 -*-

"""Topological methods for the system"""

import logging

from openbabel import openbabel

logger = logging.getLogger(__name__)


[docs]class TopologyMixin:
    """A mixin for handling topology."""

[docs]    def find_molecules(self, configuration=None, as_indices=False):
        """Find the separate molecules in a system.

        Parameters
        ----------
        configuration : int = None
            The configuration to use, defaults to the current configuration.
        as_indices : bool = False
            Whether to return 0-based indices (True) or atom ids (False)

        Returns
        -------
        molecules : [[int]*n_molecules]
            A list of lists of atom ids or indices for the molecules
        """

        if configuration is None:
            configuration = self.current_configuration

        molecules = []

        atoms = self['atoms']
        atom_ids = atoms.atom_ids(configuration)
        n_atoms = len(atom_ids)

        if n_atoms == 0:
            return molecules

        to_index = {j: i for i, j in enumerate(atom_ids)}
        neighbors = self.bonded_neighbors(configuration)
        visited = [False] * n_atoms
        while True:
            # Find first atom not yet visited
            try:
                index = visited.index(False)
            except ValueError:
                break
            visited[index] = True
            i = atom_ids[index]
            atoms = [i]
            next_atoms = neighbors[i]
            while len(next_atoms) > 0:
                tmp = []
                for i in next_atoms:
                    if not visited[to_index[i]]:
                        atoms.append(i)
                        visited[to_index[i]] = True
                        tmp.extend(neighbors[i])
                next_atoms = tmp
            molecules.append(sorted(atoms))
        if as_indices:
            return [[to_index[j] for j in js] for js in molecules]
        else:
            return molecules


[docs]    def bonded_neighbors(
        self, configuration=None, as_indices=False, first_index=0
    ):
        """The atoms bonded to each atom in the system.

        Parameters
        ----------
        configuration : int = None
            The configuration to use, defaults to the current configuration.
        as_indices : bool = False
            Whether to return 0-based indices (True) or atom ids (False)
        first_index : int = 0
            The smallest index, e.g. 0 or 1

        Returns
        -------
        neighbors : {int: [int]} or [[int]] for indices
            list of atom ids for each atom id
        """
        neighbors = {}

        atoms = self['atoms']
        bonds = self['bonds']
        n_atoms = atoms.n_atoms(configuration)

        if n_atoms == 0:
            if as_indices:
                return []
            else:
                return neighbors

        atom_ids = atoms.atom_ids(configuration)
        neighbors = {i: [] for i in atom_ids}

        if bonds.n_bonds(configuration) > 0:
            for bond in bonds.bonds(configuration):
                i = bond['i']
                j = bond['j']
                neighbors[i].append(j)
                neighbors[j].append(i)

        if as_indices:
            # Convert to indices
            to_index = {j: i + first_index for i, j in enumerate(atom_ids)}
            result = [[]] * (n_atoms + first_index)
            for i, js in neighbors.items():
                result[to_index[i]] = sorted([to_index[j] for j in js])
            return result
        else:
            for i in neighbors:
                neighbors[i].sort()

            return neighbors


[docs]    def create_molecule_subsets(self, configuration=None):
        """Create a subset for each molecule in a configuration.

        By default they all reference an empty template 'all' of type
        'molecule'.

        Parameters
        ----------
        configuration : int = None
            The configuration to use, defaults to the current configuration.

        Returns
        -------
        [int]
            The ids of the subsets, one per molecule.
        """

        if configuration is None:
            configuration = self.current_configuration

        # get the 'all/molecule' template
        templates = self['template']
        tid = templates.find('all', 'molecule', create=True)

        # Find the molecules and the create the subsets if they don't exist.
        molecules = self.find_molecules(configuration=configuration)

        # Remove any previous subsets for this configuration
        subsets = self['subset']
        sids = subsets.find(tid, configuration=configuration)
        if len(sids) > 0:
            subsets.delete(sids)

        # Now create the new set.
        sids = []
        for atom_ids in molecules:
            sid = subsets.create(
                tid, configuration=configuration, atoms=atom_ids
            )
            sids.append(sid)

        return sids


[docs]    def create_molecule_templates(
        self, configuration=None, create_subsets=True
    ):
        """Create a template for each unique molecule in a configuration.

        By default also create subsets linking each template to the atoms
        of the molecules in the system.

        Parameters
        ----------
        configuration : int = None
            The configuration to use, defaults to the current configuration.
        create_subsets : bool = True
            If true, create subsets linking the templates to the molecules.

        Returns
        -------
        [int] or [[int], [int]]
            The ids of the templates, or if create_subsets is True
            a two-element list containing the list of templates and
            list of subsets.
        """
        if configuration is None:
            configuration = self.current_configuration

        # Find the molecules
        molecules = self.find_molecules(configuration=configuration)
        n_molecules = len(molecules)

        # And the molecule each atom is in
        atom_to_molecule = {}
        for molecule, atoms in enumerate(molecules):
            for atom in atoms:
                atom_to_molecule[atom] = molecule

        # The bonds in each molecule
        bonds_per_molecule = [[] for i in range(n_molecules)]
        for bond in self.bonds.bonds(configuration=configuration):
            i = bond['i']
            j = bond['j']
            order = bond['bondorder']
            molecule = atom_to_molecule[i]
            bonds_per_molecule[molecule].append((i, j, order))

        # Get the canonical smiles for each molecule
        to_can = openbabel.OBConversion()
        to_can.SetOutFormat('can')
        to_smi = openbabel.OBConversion()
        to_smi.SetOutFormat('smi')
        ob_mol = openbabel.OBMol()
        ob_template = openbabel.OBMol()
        atnos = self.atoms.atomic_numbers(configuration)
        start = 0
        sids = {}
        tids = []
        for molecule, atoms in enumerate(molecules):
            to_index = {j: i for i, j in enumerate(atoms)}
            n_atoms = len(atoms)
            molecule_atnos = atnos[start:start + n_atoms]
            start += n_atoms

            ob_mol.Clear()
            for atom, atno in zip(atoms, molecule_atnos):
                ob_atom = ob_mol.NewAtom()
                ob_atom.SetAtomicNum(atno)
            bonds = []
            for i, j, order in bonds_per_molecule[molecule]:
                bonds.append((to_index[i], to_index[j], order))
                # 1-based indices in ob.
                ob_mol.AddBond(to_index[i] + 1, to_index[j] + 1, order)

            smiles = to_smi.WriteString(ob_mol).strip()
            canonical = to_can.WriteString(ob_mol).strip()

            # See if a molecule template with the canonical smiles exists
            if self.templates.exists(canonical, 'molecule'):
                tid = self.templates.find(canonical, 'molecule')
            else:
                tid = self.templates.create(
                    canonical, 'molecule', atnos=molecule_atnos, bonds=bonds
                )
            tids.append(tid)
            if create_subsets:
                tatom_ids = self.templateatoms.atom_ids(tid)
                if smiles != canonical:
                    # Need to reorder the atoms to match the template atoms

                    # Prepare the OB molecule for the template
                    ob_template.Clear()
                    for atno in self.templateatoms.atomic_numbers(tid):
                        ob_atom = ob_template.NewAtom()
                        ob_atom.SetAtomicNum(atno)

                    tatom_ids = self.templateatoms.atom_ids(tid)
                    to_index = {j: i for i, j in enumerate(tatom_ids)}
                    for row in self.templatebonds.bonds(tid):
                        i = to_index[row['i']]
                        j = to_index[row['j']]
                        order = row['bondorder']
                        ob_template.AddBond(i + 1, j + 1, order)

                    # Get the mapping from template to molecule
                    query = openbabel.CompileMoleculeQuery(ob_template)
                    mapper = openbabel.OBIsomorphismMapper.GetInstance(query)
                    mapping = openbabel.vpairUIntUInt()
                    mapper.MapFirst(ob_mol, mapping)
                    tmp = [atoms[j] for i, j in mapping]
                    atoms = tmp
                sid = self.subsets.create(tid, configuration, atoms, tatom_ids)
                if tid not in sids:
                    sids[tid] = []
                sids[tid].append(sid)

        if create_subsets:
            return tids, sids
        else:
            return tids






            

          

      

      

    

  nav.xhtml

    
      Table of Contents


      
        		
          Welcome to MolSystem’s documentation!
        


        		
          MolSystem
          
            		
              Features
            


            		
              Credits
            


          


        


        		
          Installation
          
            		
              Stable release
            


            		
              From sources
            


          


        


        		
          Usage
        


        		
          Contributing
          
            		
              Types of Contributions
              
                		
                  Report Bugs
                


                		
                  Fix Bugs
                


                		
                  Implement Features
                


                		
                  Write Documentation
                


                		
                  Submit Feedback
                


              


            


            		
              Get Started!
            


            		
              Pull Request Guidelines
            


            		
              Tips
            


          


        


        		
          Credits
          
            		
              Development Lead
            


            		
              Contributors
            


          


        


        		
          History
          
            		
              0.1.0 (2019-05-05)
            


          


        


      


    
  

_static/file.png





_static/minus.png





_static/plus.png





